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PREF ACE TO 'rHE SECOND EDITION. 

'L111 1:: success of the A:'>IERICA~ TEXT-BOOK OF SuRGtmY, as evinced by 
its extraordinary sale and its adoption as a text-book in over sixty medical 
schools in this country, as well as by a. large sale abroac.1 1 lias been most gn1ti
fying both to the editors aud to their colleagues. The three years that have 
elapsed since the first edition was publi~he<l lwse been years fruitful in sur
gical progress, an<l, accordingly, a number of topics Lia,·e been added to the 
text, as well as others expanded which seemed to have had inadequate treat
ment in the first edition. An cndearnr bas been made to tnke adrnntage of 
the kindly criticism in the medical press to make good many deficiencies 
and to correct some errors. It is impossible to enumerate all of the many 
changes in the text, but among others may be mentioned the effect of 
modc>rn small-arms in military surgery; a new section on Acromegaly; the 
Hartley-Krause method of removing the Gasserian ganglion; the osteo
plastic metho<l of resection of the skull, with a number of additions to ope
rations and methods in endocranial and spinal surgery; in the surgery of 
the chest, a description of Schede's operation; in the surgery of the digestive 
tract, \l'itr.cl's method for gastrostomy; tho use of Murphy's button in 
intestinal anastomosis; the consideration of retro-peritoneal tumors and of 
castration for enlarged prostate; a chapter on Hymphyseotomy; Mace wen's 
method of compressing the aorta in amputation at the hip-joint, etc. 

The sections dealing with Fractures and DisloC'ations, Appendicitis, the 
Radical Cure of Hernia, and the more recent methods in Amputations of the 
Breast have been especially enlarged, particularly in the matter of treat
ment. Displacements of the Uterus have been also regrouped and the chap
ter largely rewritten. 

Many of the illustrations hMre been redrawn, and a. number of new ones 
h::we been ~ubstitutecl for old ones. In the present edition each illustration 
that is not origi11al hns been credited to its author immc1liately un<ler the 
cut, instead of the credit being giren in a List of Ill ustrations. 'l1

he names 
of instrument-n1n.kcrs have been removed from the cuts, and credit has been 
given to the makers in a separate list, which wi ll be found at the encl of 
the Index. 

PHILADELPHIA, Xovember, 1895. 

\l'ILLfA" W . KEEN, 

J. WrLLIA~l WHTTE, 

Editors. 





PREFACE. 

THE great advances which have been made in the Science and Art of 

Surgery within the last few years have created a nCed for new sources of 

reference, both for the student and the practitioner-a need which bas been 
met to some extent abroad, but not so thoroughly in this country. For 

this reason the present 11ext-Book has been prepared by American authors 
who are teachers of surgery in leading medical schools and hospitals. i\lany 

of the most important subjects are considered from a new standpoint, and 

especial prominence has been given to Surgical Bacteriology, and to the 
most recent methods of treatment, particularly in relation to Asepsis and 

..Antisepsis, and to the newer methods in those departments in which of late 

such notable progress has been made, as in cerebral, spinal, abdominal, and 

pelvic surgery, etc. 

The entire book bas been subm itted in proof-sheets to all of the authors 

for mutual criticism and revision. As a whole, the book rn::ty therefore be 

said to express upon important surgical topics the consensus of opinion of 

the surgeons who have joined in its preparation, although it must be under

stood that, while it thus represents in general the views of all the authors, 

each individual author is free from absolute responsibility for any particular 

statement. Minor differences of opinion necessarily exist, and arc recognized 

in the text. 
The Editors assume the responsibility for the orthography, for the general 

plan of the book, and for the method of mutual criticism and of unsigned 

chapters. 

Very many of the illustrations are original, among them the bacterio

logical colored plates and the numerous half-tone plates, which are reproduced 

with great fidelity from photographs of patients or of specimens, and which it 

is believed add to the value of the work both artistically and surgically. A 

large number of the wood-cuts and some of the colored plates have been taken 

from other authors, and are credited to them in the List of Illustrations; and 

the Editors desire to express their than ks1 not only to the authors, but to the 
publishers of the various works, both American an<l foreign, from which these 

ix 



PREFACE. 

illustrations have been taken, for their uniform courtesy and liberality in aid

ing their work as far as possible. 

The Editors desire also especially to thank Dr. J. Chalmers DaCosta for 

preparing the index and for valuable aid in other ways, and Mr. Joseph 

l\IcCreery for his very careful revision of the proof-sheets, and to express 

their appreciation of the unvarying courtesy and efficient co-operation of 

Mr. Saunders. 

P111LADELP111A, August 1, 1892. 

WILLIAM w. KEEN, 

J. WILLIAM WHITE, 

Editors. 
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AN AMERICAN 

TEXT-BOOK OF SURGERY. 

BOOK I. 

GENERAL SU.RGERY. 

CHAPTER I. 

SURGICAL BACTERJOLOGY. 

Bacteria or micro-organisms, or microbes, as they are variously 
called, belong to the lowest order of the vegetable lcingdom, and are closely 
allied to the algre. They derive their name from {Jaxr~p,011, a rod, which 
some of them resemble in shape. ~L1he developed organism is, in form, a cell, 
consisting of a membrane enclosing a protoplasm. 'J1bis protoplasm can be 
strongly stained by aniline dyes. The membrane, with difficulty separated 
from the contents, consists of a substance closely allied to cellulose. It is 
not usually visible, but when treated in water its outer layer may swell and 
form a gelatinous envelope or capsule. During the process of cli\•ision this 
holds the organisms together, and as they multiply may form tho zooglea 
or glue-like mass in which they are sometimes grouped. l\Iany bacterial 
growths are highly colored, being red, yellow, or blue; according to some 
observers the coloring matter is in the protoplasm; according to others, it lies 
in granules which have been exuded-both theories are true. Many forms 
of bacteria. possess no movement whatever, as is the case with the micrococci 
and the anthrax and tubercle bacilli. 'The great ma.jority are at times capable 
of motion. 

The principal forms of bacteria are the micrococcus or globular 
form (xoxxo(, a berry), the bacillus or staff shape (bac illus, a little rod or 
staff), and spirillum or spiral •hapc. 

The micrococci, when developing rapidly, are seen often in the stage of 
division, and, being grouped in "pairs," arc call ed d ip lococc i. When 
arran11ed in rows or ''chains" they are call ed streptococci (arpbrro<;, a 
chain); when bunched together in "grape-lik e u masses they are called 
staphylococci (ar:ar:uJ.1, a bunch of grapes.) 

These forms under"o no essential changes, although under differing condi
tions they may have ~n altered appearance. They multi?ly by ~ssion, the 
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proceRs bein~ more readily obsenecl in the cocci than in the bacilli .. A 
number of the bacilli and a few spiri lla undergo germination, spore-formation 
taking place within the cell before it is finally destroyed. There may be only 
one spore to each cell , the spore thus formed possessing an extreme1.y _d ense 
enveloping memb rane, which protects it from external influences until 1~ can 
find conditions favorable for future growth. 'l'he cell is usually distended e1th.er 
in the mid<lle or at one end by the spore, and when the latter has reached tta 
fu11 development the cell-membrane undergoes a gelatinous softening, the cell 
breaks up, aud th e spore is free. When the spore begins to develop into a 
bacillus it loses its tough en n•lope, and is then mu~h more. rea dil~ de~troyed. 

Bacteria arc to be found everywhere, even occasionally m the inter10r of the 
healthy living tissues. '!'hey ex ist in th e air, the soil , the water, in our cloth ing, 
on the surface of our bodies) and on the mucous mem bnrne of the intestinal and 
respira.tion tracts. 'l1hey grow best in alkaline or neutral media. 'l'hey mul~iply 
un1ler fa\·omble conditions with great rapidity : according to Cohn, a bacillus 
divides into two in the space of an hour, into four at the end of a second hour, 
and so on. In twenty-four hours th e number of bacteria derived from a 
si ngle bacillus will an;ount to sixteen an<l a half millions. It is chiefly in 
dead organ ic substan ces that they find a favorabl e soil , and it is through 
them that the process of decomposition is ca rri ed on. Those concerned in 
this process arc ca llc<l saprophytic or saprogenic. A certain number 
grow i11 th e li\•ing body, causing by th eir presence morbid co nditions, and 
are kuow n as the pathogenic or disea~e-producing bacteria. rl1hose which 
produce pus are kuo\\ n as pyogenic bacteria. 

Pasteur divided bacteria into aifrobic, or those which live best in the pres
ence of oxygen, and anaerobic, or those which live without oxygen. The 
greater portion of the bacteria. are aerobic. Some are so sensitive that a s1ight 
diminution in th e amount of oxygen is sufficient to prevent their development. 
'These arc calleU the obligate aerobic bacteria.. Others, however, can grow 
well in media rich in oxygen. but are also able to grow where there is no oxy
gen. rl,hesc are called thejatultative aerobic bacteria. Most of the pathogenic 
bacteria belong to this v:u·iety, the oxygen of the body not beincr found in 
large quantities and being soon consumed by the micro-organis~s in their 
growth. It is rare that we find a st rictly anaerobic pathogenic form. An 
?xample of this variety is the bacillus ~f tetanus. The presence of sunlight 
is unfavorable to the growth of bactena. 

ma·~l~~0rrr~~u~~~~~e~!f~J l~~~.~)1r~:i~~~ei·:~~l~1~"e;;;~i /i·~~:0n°c~ ko~0~:~)l~:Ph~~~ 
bacteria. '!'hey resemble alkaloids in their physiological action, and when 
absorbed into the body may produce more or less marked constitutional <lis
tm:bance. The sepRin of Bergman~ and the cada.verin and putrescin of 
Brieger are"exa~ple~. of these chemical substances. To this class probably 
belong the to:oncs. Some of these substances appear to have an inhibi
tory influence upon the micro-organisms, and it is in virtue of this action 
that many of the artific~.a.I cultures ?f bacteria. ~fter a. period of growth cease 
to develop. L eucomaines are a111mal a.lkalo1ds which result from tissue-
:e!:b;!~s~0;~v!\;e <l~~'~,!ndependently of bactcri". Their role in pathology 

It is not yet folly •cttlcd !tow the bacteri<i act upon the livin g tissues of tbe 
body: by some 1t 1s supposed that the symptom!' of in fect ious disease are pro
duced by th e chemical substances which they elaborate as a sort of specific 
excretion ; others believe that the phenomena of disease are produced bv the 
changeo brought about in the tissues by the organisms during their gr~wth, 
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and that it is not necessary to assume the <levcloprnent of a particular virus. 
Such action of the micro-organisms will produce locally what is known a 
irritation or inflammation. The chemical substances produced arc, moreover, 
diffused throughout the body, and in virtue of a ferment- like action greatly 
increase the tissue-metamorphosis and act also upon the thermic centres, 
producing fever or "constitutional disturbance." Occasionally we ha\'C an 
absorption of ptoma"ines alone, which may be introduced in large amounts, 
producing gra.vc disturbances. Such a condition is know n as septic intoxication 
or toxic infection, as distinguished from septic iDfcction of bacteria. 

Th e effect of the virus of certain disease:; upon the tissues of the body is 
often such as to afford a protection againstfuture attacks. ~1his is thought by 
Pasteur to be due to the exhaustion of a supposed chemical substan ce neces
sary for the growth of the micro-organisms. According to Fraenkel, certain 
products of bacterial action are left behind afLcr the first invasion, ancl prevent 
a return of the same kind of org.1nism. Metschnikotf has ach•anced the theory 
that the leucocytes, seen in such large numbers in inflammatory processes, 
possess the power to attack and destroy the invading bacteria, taking them 
up into their protoplasm. He gives these arnooboid cells the name of 
phagocytes. The general weight of opinion seems to be that predisposition 
to disease means chiefly that the tissues of the body offer a soil the chemical 
composition of which is favorable to the growth of bacteria, and that immu
nity is possessed by those tissues which furni sh a soil unfavorable for their 
development. 'l'he chemical constitu tion of the liquor sanguinis is therefore 
an important element in the solution of this question . 

Pfeifer has recently called attention to the faculty possessed by all motile 
bacteria of moving toward or away from certain substances which attract or 
repel them, and has given to it the name of c!temiotaxis. 'J1he leucocytes and 
various others cells possess the same property, and their phngoeytic action is 
but a part of the general power which they have of incorporating into them
selves and then removing foreign dead or offending material. Further investi
gation in this direction may explain immuni ty in some instances. 

~l1h e question of the direct transmission of microbic disease from parent 
to offspring is one not susceptible of easy demonstration. There are two 
routes through which hereditary disease may be communicated: through the 
placenta during intr11-uterine life, or during the act of conception through the 
semen as a. vehicle. Placental infection has been obscn ·ed in small-pox, 
erysipelas, typhoid, and intermittent fc\•er. Glanders has been transmitted 
in this way from mare to foal, and the baciHi of anthrax, glanders, and malig
nant redema have been shown by experiment to pass through the placenta to the 
footus. ~l1h e tubercle bacillus has been found in the sem inal fluid of consump
ti\•e not suffering from tuberculosis of the geni tal organs. Tubercular l esi~n s 
hM·c been found in the human footus at varying periods of intra-uterine life. 
'l 1hcre is therefore no doubt that this disease ma.y be tra nsm itted from parent 
to child: it is merely at the present time a question of the frequency and 
method of transmission of the disease (Baumgarten). It is illso wen known 
that syphilis m:iy be acquired. through both the semen and placenta, although 
the fact that no specific orga.111sm has as yet been discovered renders 1t impos
sible to furni sh the bacteriological proofs. 

Most bacte ria. g row best at a. temperature varying from 86° to 10-t.° F. 
'11he saprophytic or putrefactive organisms prefer a. temperature of about 75° F ., 
or the ordinary house temperature. 'l'he pat~10genic ?acteria g_r~w best at_a 
tempemture of from 95° to 104° F. Sub.1ectmg solutions contammg bacteria 
to freezing temperatures does not generally kill the micro-organisms. ~'hey 
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all lose the power of mo\·ement and reproduction at this temperature, but ~nay 
preserve the power to resume their activity at a. higher temperature. Cohn 
bas reduced the temperature of liquids containing bacteria as low as-.186° F. 
without destroying their vitality. Col<l is therefore an agent wluch can
not be employed to destroy these organisms. Experiments show that ~r~an
isms containing spores, like the bacilli of nntbra.x, arc muclt more difficu!t 
to kill than the micrococci, which do not contain spores. If dry heat is 
used as a means of sterilization, it is necessary to expoRe the latter to a 
temperature of 212° F. for an hour and a half in order to destroy them. 
Ba.cilli containing spores, however, must be subjected to a. temperature of 
284° F. for tLrec hours before they are rendered incapable of further growth. 
~'he dry heat, moreover, does not always penetrate easily to the ce~1trc of arti
cles subjected to this process, and most materials, and pal'ticularly mstruments, 
are permanently injured by such high temperatures. . 

The fact that boiling water will kill all kinds of organisms and spor~s. rn a 
few minutes suggested the application of hot steam for t11e purpose of d1s~n.fec
tion . Experiments showed that moist heat had in fact a much greater genmc1<lal 
value than dry beat. In Koch's sterilizer all kinds of bacteria are destroyed 
in half an hour when subjected to a temperature of 212° F., even in those c~ses 
where the organisms were surrounded by \'Olurninous dressings and ma~erials 
of different kinds. Most of the ordinary pyogcnic bacteria are micrococc1, and 
therefore produce no spores. 'l1hey are not tenacious of life, but are easily 
destroyed by heat. The bacilli of anthrax, malignant ccclema, and tetanus, 
spore-bearing surgical bacteria, can practically be left out of consideration 
in the sterilization of surgical instruments. 'l1he following experiment shows 
how readily the ordinary surgical bacteria can be destroycU: Agar-agar tubes 
planted with a mixed growth of cocci were exposed to the action of steam in 
the Arnold sterilizer, and one tube was removed at the end of five minutes, 
a second tube at the end of ten minutes, and so on. A Recon<l series of tubes 
was inoculated from the first tube removed, and all of them remained sterile. 
No further growth occurre<l in the original tubes, showing that the micrococci 
were destroyed by the action of the steam for the minimum length of time, five 
minutes (A. K. Stone). 

'l1110 Arnold sterilizer, which is cheap and convenient, and is in common 
use in America at present, furnishes a rapid and easy method of generating 
steam, and when in action can prepare a set of instruments for a surgical 
operation in fi ''e minutes' time. 'l'he short period during which the instru
!llents are exp~sed to the heat renders them much less liable to injury, which 
JS almost certam to follow longer exposure, and which has rendered unpopular 
this mode of sterilization among many surgeons. 

rrhe most powerful of bacterieidal dru.9s is corrosi,·e sublimate. A solution 
of 1 : 1,000,000 exercises. a marked retarding influence upon the develop, 
ment of bacteria. A solution of 1 : 20,000 kills the spores of bacilli in ten 
minutes, and a solution ~f th~ strength .of 1 : IO?O, according t~ Koch, destroys 
the most ~owerful orga~1.sm m a few mmutes, without any prev10u~ preparation 
of the object to be d1smfcc.ted. Aq~eous solutions of carbolic :.wid, in the 
strength of 1 : 100, ~estro.y .111 two mmut~s sporeles_s anthrax bacilli, and in 
the strength of 1: 30 is sufficient for all ordmary surgical purpose~, as it retarUs 
the development of the spores and kills the mature org:rnism8. But ~olu
tion~ in .oil have ~ot. the .least influence upon the life of micro-organisms. 
Bone acid and salicylic acid have been regarded as useful antiseptic drugs 
but their germicidal power is now known to be almost nil. Iodoform is not ~ 
germicide, but markedly retards the growth of bacteria; used as a powdC'r. it 
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SURGICAL BACTEBIOLOGY. 

has a tendency to stop serous ooz_ing, a condition favorable to bacterial growth. 
When moisten.eel it liberates iodme, which has a certain antiseptic value. It 
does not procure asepsis of material, instruments, or woun<ls. 

'.L'he microscopical study of bacteria has been greatly facilitated by the use 
of the AbM condenser, which is placed beneath the object-glass and th rows a 
cone of rays with a very broad base, thus g iving powerful illumination of the 
section and making it possible to use higher powers which would otherwise cut 
off the light. By this means the section is flooded with light and the structure 
of the tissues is made quite transparent. If now we use aniline dyes, which 
stain the micro·organisms, and wash the sections afterward in alcohol or acetic 
acid, the coloring matter will be in great part removed from the tissues, and the 
bacteria. alone will retain the dye. In this way the bacteria are readily dis
tinguished from other objects, when examined with su itable lenses. For this 
purpose immersion lenses alone are reliable. Furthermore, contrast-stains 
can be often advantageously employed, by means of which the tissues are given 
a decidedly different though paler hue. Fragments of tissue which it is desired 
to examine for bacteria. should be cut in pieces half an inch square and placed 
immediately in absolute alcohol. This should be changed once or twice, and 
in two days the specimen is ready for cutt ing. The sections are placed for five 
to fifteen minutes in dilute solutions of fu chsin or gentian-violet. They a re 
then decolorize<l in acidulated water, and afterward washed in water; after 
a lcohol has been used to remove the water from the specimen it is mounted in 
Canada balsam. 

It is often necessary to examine the 1trine or the sputa for tubercle bacilli, 
for the purposes of diagnosis. The urine, which should be collected in con
siderable quantity, is allowed to deposit a compact sediment. A small portion 
of this sediment is spread upon a thin cover-glass held by a pair of forceps. 
It is best to let this become nearly or com pletcl.v dry, and then to pass the 
cover-glass three times gently through the Harne of an alcohol lamp in order 
better to fix upon the glass the material it is proposed to exam ine. If the 
sediment is lig ht, a second or even a thi rd drop is added, and each time 
evaporated to drynes~. The cover-glass is now placed in the following solution, 
(Ziehl), which has been slig htly wanned, for from five to ten minutes: 1 

Fuchsin, l g ram ; 
Carbolic acid solution (5 %), 80 c.c.; 
Alcohol (95 % ), 20 c.c. 

It is then deeolorized by placing it in a 5 per cent. solution of strong sul
phuric acid, which remo\•es the fuchsin from a11 but the bacilli. The length 
of time necessary for the bleaching process must be determined by experiment. 
The cover-glass is next washed thoroughly with distilled water, and is then 
placed in a strong watery solution of methyl-blue for about five minutes. The 
gla'" is finally washed in distilled water, dried thoroughly, and mounted in 
Canada balsam upon a glass slide. 'rhe bacilli appear under the micro
scope as minute red rods scattered about upon a blue background. 'The same 
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method of staining is applicable to the detection of the tubercle bacillus in the 
sputa of phthisical pat ients. A drop of the sputum is selected from one of the 
tough yellow clumps floating in the sputum and placed upon the cover-glass; 
a second cover-glass is then placed on top of it, and the sputum is pres~ed out 
into a thin layer. 'l'be glasses are then separated and dried, and furmsh two 
specimens for the coloring process. 

Bacteria are not usually found in the healthy tissues of the body, although 
occas ionally they may be concealed in certain st~uctur~s which ~ho.w _no symp-

~~;~;~rd~~~~~~ ~~~edco~~~te 1~1;::m~bi~~~:::t:.;~1~~!~s~~terC~~~i ~~~{~~~~e;~~; 
remain latent in cicatrices for a considerable length of time, awaiting a sUJtable 
opportunity for development. It is not uncommon to discover the l?resencc _of 
tubercle bacilli in individuals apparently healthy. An injury or a slight bruise 
under such circumstances would offer an opportunity for their development 
either as a local or a. general tuberculosis. Micrococci are often found tem
porarily in the blood of individuals whose vital powers are enfeebled. They 
may disappear quite rapidly-even in a few hours-without having given rise 
to any well-defined pathological process. . 

Bacteria are found in all kinds of true inflammations. The term "sim
ple inflammation" is intended to designate that variety in which no micro
organisms arc found . This form of inflammation is a more limited one than 
was formerly supposed, and is confined chiefly to those processes which follow 
injury and are concerned in repair if bacteria arc excluded (Senn). 

The forms of bacteria most frequently met with in surgical diseases are 
those which produce suppuration. These organisms are known as the pus 
microbes or pyogcnic cocci. 

The Pus microbes consist of several varieties, but the most common 
form is the staphylococcus pyogenes aureus (Pl. I , Fig. 1), so called 
from the grouping of the cocci in clusters. Its shape is globular, and it meas
ures from 0.7 to 0.87 micromillimeters in diameter. It multiplies by division, 
but the line of fi ssion is difficult to see. It is a \'cry durable organism, and 
requires several minutes' boiling or steam ing to destroy its power of growth. It 
is re:id ily stained by all the coloring agents. It grows ll'ell at the ordinary house 
temperature, but is more active when growing at a temperature nearer tbat of 
the body. It docs not need a large amount of oxygen for its growth. When 
cultivated in the test-tube upon beef gelatin it forms at first a yellowish-white 
layer, which later changes to an orange color; hence the last part of its name 
-aureus. If thrust deeply into the gelatin, the upper surface softens as the 
growth fo:ms, and becomes 1i9ue6ed in virtue of peptonizing action exertc<l by 
the organism. It has a peculiar odor of sour paste. The :wrcus is found abun
dantly. outside of the human bod:v. It can he obtained from dirty dish-water, 
the sml, or the air, particularly 111 foul hospital wards, but its most common 
seat is the superficial layers of the sk in, particularly of the axillre and other 
moist parts, and also under the ends of the finger-nails. It is also found in 
the mucus of the pharynx and digestive tract. 

Other forms of the pyogenic cocci, but less freq uently seen than the aureus, 
are the staphylococcus pyogenes albus and the staphy lococcus 
pyogenes citreus. 

The Streptoc~?cus pyogenes (Pl. I , Fig" 2), .is .an important variety 
of the pus cocci. Ihe arrangement of the organism 1s 111 cha ins or rows six 
to ten being usually attached together. These cocci measure about one micro
millimeter in tliameter. On culture-media the growth reaches its development 
in four or five days, and bas at first a transparent whitish look, but later a 





I 
[_ 

Rl'RG TC'A L BACTERJOLOC:Y. 

"I, 

' . 6 

l. Bncilliofrnbcrculosisinsputnm 
[f'umrm l. ucidn. Zeiss!l11(>('/tr()11wticobjrctir11/!111111 t1C'11lar6.] 

~1~~~;:· 

2. Gonn<'<IC'('U~ fr(ll11 g:onorrhcal 1>us 
lScwu p•11~·frn11 Ji!J. J.j 

r 

"' 

......-"""' 

- ~ 

PLATE lJ. 

t I 

" '-. 

' 



SURGICAL BAC'l'ElUOLOGY. 

brownish color. rrhe streptococci are found under normal conditions in the 
saliva, secret ions of the nostrils, vagina, and. urethra. 

rrhe ~acillus py~cyane~s is an organism which is found in green or blue 
pus. It ts a snudl, thm rod with distinctly rounded ends, and unites in chains 
of five or si.x. link s . . It has a v.ery active motion . 'l'h e pigment. is deposited 
from the bac1 l11 when m contact with oxygen, and is then seen principally on the 
exposed edges of dressings. 'fhe substance thus found is termed pyocyanine. 

'l'he pyogenic cocci arc found in all acute abscesses. The staphylococci are 
foun<l. in circumscribed abscesses, as boils, carbuncles, suppurating glands, em
pyema, osteomyelitis, etc. The streptococci a.re more frequently seen in the 
spreading inflammations, as phlegmouous cclluli tis, erysipclu.s, ulcerative endo
ca.rditis, a.nc.l metastatic abscesses such as arc seen in pycmia.. 

In order that suppuration shc,rnld take place it is not simply necessary that 
the pyogcnic cocci should be in troduced into th e li ving t issues. It is found 
that other conditions a.re of equal importance. Cheyne has shown by experi
ment that the number of bactaia injected is an importan t factor. 'l'he dose 
must be sufficiently large. It is owing, probably, to this fact that ma.ny cases 
of imperfect asepsis in surgical operations often heal we11 . Doses of less than 
18,000,000 of the Proteus vulgaris when inj ected into the muscular tissue of 
a rabbit seldom ca.use any result, and it req uires so large a number as 
250,000,000 to produce a circumscribed abscess. 

But the state of tlie tissues in which the organisms a.re arrested is also a 
matter of great importance. Tissues which have been damaged by injury or 
inflammation are not so resistant to the action of bacteria as when in a state 
of health. A heal thy peritoneum may receive and absorb a large number of 
bacteria, but if damaged during a laparotomy, so that a considerable portion 
of its secreting surface has been destroyed and at the same time considerable 
oozing of blood and scrum has taken place from the injured surfaces, a soil 
favorable for the growth of the organisms is provided a.nd a septic peritonitis 
may result. 'l'ense sutures arc more likely to be followed by ''stitch abscesses'' 
tban where the sutured margins of the wound come easily together. 

The quest ion has arisen, Can suppm·ation lake plaf'e without the presence 
of bacteria? Steinh :tus has shown that calomel, and also ni trate of silver, 
when inj ected into the tissues can produce pus in certain animals. Even the 
chemi rn1l substances formed by the pyogenic cocci, when separa.ted from them 
and inj ected, can produce non-bacterial pus. But, as Senn remarks, the matter 
rCmains practically where it was before, as clinically we do not meet with 
examples of acute suppuration without the introduction of the pyogenic cocci 
into the system. Foreign bodies or mechanical irritation cannot produce pus 

' wi thout the aid of bacteria. The pus-producing power of the cocci lies in their 
ability to liquc~y the fibrinous exudation of inflammation. 

The pyogenic cocci are not usually found in cold abscesses.. It was sup
posed that tlris form of abscess was produced by the tubercle bacillus only, but 
Ernst and others have found the aureus and albus in several cases of psoas 
abscess. It is possihJ e th:1t the fai lure to obtain cultures from this kind of pus is 
due to the dying out of the organism owing to the age of the abscess. 

The Streptococcus erysipelatis resembles closely m all respects the 
streptococcus pyogenes, and the weight of evidence is at pr~aent strongly in 
favor of their identity. In a11 cases it is tlie cause of the d1sea~e, and direct 
proof has been g iven of its power by inoculation of open wounds m the human 
subj ect. . . . 

The Gonococcus (Pl. II, Fig. 2) is the_ specific organ.ism which pro
duces gonorrhea. It measures 1.25 m1cromilhmeters 111 diameter, and is 
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us~ally .ar:ang.ed as. a diplococcus. One of the most striking pccul~~rities 
which d1stmgmshes it from nearly all other forms of micrococci is its ability to 
penetrate cells and multiply rapidly within them. In this way it may he read
ily recognized under the microscope. It is difficult to cultivate, as it will only 
gro.w on blood-serum and when isolated from other cocci. 'l'he gonococci are 
stamed well with methyl-blue, and may be prepared for examination by t_he 
cover-glass method mentioned previously. The organisms grow more readi ly 
on. those .mucous membranes which possess a cylinder epithelium or one closely 
all ied to 1t, as the membranes of the male and female urethra, the uterus, and 
the conjunctiva. It does not penetrate below the epithel ial layer, the 1?-1ore 
dee~-seated suppuration, such as bubo, being due to the presence of the pyo
gernc COCC I. 

The T e t a nus bac illu s (Pl. II, Fig. 3) is a large, slender rod with somewhat 
rounded ends. Spore-formation takes place at the end of the bac1llus, and, as it 
enlarges the cell considerably, gives it the so-called drumstick shape. It is mov
able, belongs to the strictly anaerobic organisms, and rapidly dies when expose~ 
to the air. It is readily colored by methyl-blue and fuchsin . It can be culti
vated in cultures of gelatin mixed with grnpe-sugar1 and grows wel1 at the 
bottom of the inoculation puncture, whence it sends out innumerable little pro
longations, gi\·ing the growth the appearance of the 6r tree. It is difficult to 
separate from other organisms, but several American and foreign bacteriolo
gists ha.Ye succeeded in obtaining pure cultures. The spores are found in 
garden soil, in masonry, in decomposing liquids, and in manure. Hence the 
frequency of the disease in those employed about stables. It is quite frequently 
met with in the dust of the streets, but owing to its anaerobic nature is not easily 
inoculated into the li\'ing tissues. Brieger has obtained from cultures a number 
of toxines, to one of which he has given tbe name tetanin, and inasmuch as the 
same group of symptoms are obtained experimentally by the toxincs as by the 
bacill i, and as the latter are bard to find in the blood and internal organs in 
individuals who have died of tetanus, it bas been thought probable that the 
symptoms of the disease are produced, in a great measure, by this substance. 

The Tube rc le Bacillu s (PL lI, Fig. 1).-'l'his organism was first seen 
under the microscope by Baumgarten, but Koch cultivated and fully identified 
the organism with the disease in 1882. The bacilli are small, thin rods, two 
to four micromillimeters in length-that is, a.bout one-half the diameter of a 
red blood-corpuscle. 'l'he rod is slightly beut in the middle and its ends some
what rounded. The longest rods are usually seen in phthisical sputa. 'l1hey 
are usually single, occasionally being found in pairs or arranged in the form of 
the letter V. '!.'hey do not possess the power of motion. The bacillus possesses 
great powers of resistance to destructive agencies, the organisms in tuberculous 
sputa being destroyetl only after twenty minutes' boiling. The expectoration 
can be kept for months and C\'Cn years in a dried state without destruction of 
the bacil1i. 'l1hcy are stained by the ordinary aniline dyes with far greater dif~ 
ficulty than any other bacteria, and 1 in common with the bacilli of leprosy, which 
they closely resemble, do not yield to bleaching fluids like all other bacteria. 
The bacill i are foun<l between the lcucocytes in the tubercles, in the cpithelioid 
cell , and also in large numbers in the giant cell, being generally seen at its 
periphery. 'rh e organism is very difficult to cultivate, and grows well only on 
a hardened blood-serum or a combination of the ordinary nutrient media with 
glycerin, for wh ich latter ag;ent it appears to have a specia.l predilection . When 
cultivated on agar the first signs of the growth appear at the end of fourteen days, 
and one to two weeks more pass before full development has taken place. It 
appears then as thick scales of a dull grayish-white color, which are very dry 
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and brittle. The materiaJ for culture is usually obtained by inoculating a 
guinea-pig with tuberculous sputum. Cover-glass preparations show the bacilli 
growing in S-shaped or scroll-like masses. 

'rhe tubercle bacilli arc true parasitic organisms, as they arc unable to o-row 
outside of the Ii ving tissues of man and animals. Inoculation ma.y take Place 
through the skin, following slight bruises or cuts. r.rhc organism is very re
sistant to the action of the digestive fluids, and animals fed experimentally 
with tubercle bacilli have developed general tuberculusis. It is probable, 
therefore, that they can penetrate the mucous membrane, and may be carried 
into the system with the food. II. C. Ernst has shown tha.t six drops of the 
milk from a tuberculous cow, injected subcutaneously into a. guinea-pig, may 
develop a tuberculosis. The milk of tuberculous cows is therefore a very dan
gerous article of food . The breathing of infected air is the most frequent mode 
of acquiring the disease. The frequency of pulmonary tuberculosis is sugges
tive of this mode of infection. Cornet has shown tbat tbe dust of infected 
localities is dangerous. 'fhe organisms are distributed through the air when 
in a dry state, and are found in the dust of hotels or hospitals occupied by 
consumptives, and in factories and prisons. The tuberculous sputa should not 
be allowed to dry, being harmless when kept moist. All tuberculous patients 
therefore should expectorate into a. cup containing an ant iseptic solution. 

Bacillus of Malignant CEdema (Pl. II[, Fig. 1).-'l'his bacillus was 
first described by Pasteur, but its present name was given to it by Koch . It 
is occasionally found in traumatic gangrene. It is a ~apropbytic organism, 
and is found in decomposing substances and in rich garden soil. The bacilli 
have an act ive motion and contain large spores. 'rhc cul tivation is attended 
with the evolution of gas. and when the bacilli arc inoculated into animals th ey 
produce a gangrenous ooclema as in man. Th e JJSeudo-oodenia bacillus is also 
sometimes found in this form of gangrene, as well as the streptococcus. 

In noma, a gangrenous inflammation of the mouth and female genitals in 
young children, Lingard has found long bacill i, and lhnke has found strepto
cocci . No specific organism for traitmatic gangrene has yet been found. It is 
probable tha.t the ptoma'ines play an important part in the process. No bacte
rial exami nations have been made of hospital gangrene, as, thanks to antisepsis, 
it is now almost an historical disease only. Studies made as early as 1872 
show the presence of enormous numbers of streptococci, but these are unreli
able from a more modern standpoint. 

The Syphilis Baci llus,-It is very probable that syphilis is of bacterial 
origin, but the organism has not yet been satisfactorily identifi ed. Lustgarten 
described a bacillus in 1884 which is slightly cun•ed or S-shaped and is found in 
the tissues and discharges of syph ilitic ulcers, but he was unable to cultivate it. 
It has been grown upon a gelatin prepared from the bladder of the Hussian 
sturgeon. Similar bacilli have been found in the preputial and vulvar smegma. 
Baci lli and also micrococci have been found in the blood and t issues of syphi
litic patients by other observers. Fragments of chancres have been placed in 
nutrient bournon, and the bacilli thus obtained have been inoculated into 
monkeys, and eruptions. resembl.i1~g those of 8yphil!s ha ve been observed. All 
these observations requll'e repet1twn and con firma.t1on. 

Bacillus Ma llei.-'L1h is organism was discovered in 1882 by J .. Officr and 
SchUtz in the tissues of animals affiicted with g landers. 'rhcy culti vated it 
artificia.lly, ~tnd made successful inoculat ions in an imals, reproducing the disease. 
It is shorter and thicker than the bacillus of tuberculosis. Grown on boiled 
potato, these bacilli form a characteristic yellow, transpare1~t, honcy-lik.e layer 
which appears on the second day. Later, the border acquires a greemsb hue. 
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'l'he bacilli are found grouped in the centre of the diseased nodules. Horses 
acquire the disease by inhalation, but man is usually inocuhted thrnugh cuts or 
scratches. 

Bacillus Anthracis.-This bacillus (Pl. III, Fig. 2) produces the dis
ease known m man as malignant pustule and wool-sorters' disease, and in ammals 
as anthrax. It was discovered by Davaine in 1850, and bas been called the 
keystone to the arch of bacteriology. It is very large, being 1.5 micromilli
meters in thickness and 3 to 6 micromillimeters in length. 'The spores when 
forming are seen as bright, glistening bodies in the centre of the rods. ~l1he 
bacilli. are comparatively delicate, but the spores belong to the most durable of 
bacterial organisms, and are therefore generally used as a standard test of the 
values of disinfectants. In animals, chiefly cattle, they produce the disease 
known as anthrax or splenic fever, and are found in immense numbers in 
the capillaries of the internal organs. Pasteur succeeded in weakening the 
strength of these bacilli by cultivating them at high temperatures or for a 
long time, and thus produced an attenuated virus by means of which he was 
able to protect animals from the disease by "vaccination .. , 'rhc immunity, 
however, is not permanent, and does not protect against infection through 
the intestina l canal. 

CHAPTER II. 

INFLAMMATION. 

INFLAMMATION is a disturbance of the mechanism of nutrition, and affects 
the structures concerned in this function . It is "the response of li ving tissue 
to injury." It was formerly supposed to be an increased nutrition of the part, 
but the more modern view, as expressed by Sandcr!'ion, is tha.t the condition 
is the result of damage which, if not severe enough to cause death of the part, 
will be followed by a series of characteristic changes in the blood-ve~sels and 
the surrounding connective tissue. As the result of this disturbance, however, 
we have conditions favorable for the process of repair or for the neutraliza.tion 
or removal of the primary microbic cause. These changes give ri~e to the five 
cardinal symptoms o.fi1~flammation-pain, heat, redness, swelling, and 
impa ired function (dolor, calor, rubor, tumor, functio lresa). 

In an acute inflammation of the connective tissue (ccllulitis) we find the 
part greatly swoll en and sensitive. The tissues also become much firmer than 
they were before. 'l'he skin is not only redder tl1an natural, hut is much 
warmer to the touch. 'The patient complains of a throbbing pain in the part, 
and if an incision is made through the sk in the flow of blood is unusually rapid 
and copious. The function of the limb a.ffected for the time being iS impaired, 
and the muscles in the immediate neigh borhoo~ bec?me more or less rigid. 
As the disease progresses all these symptoms arc mtcns1fied, and finally at the 
point of severc8t pain the pa1:t becomes softer, ~n examination sl~ows that fluid 
is collecting beneath the skm, and we recognize tha.t suppuration ha.s taken 
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place. The symptoms may, however, begin to abate before this stage is 
reached, and the part may gra.dually return to its normal condition. The 
inffamma.tion is then sa.id to have terminated by resolution. 

In order to understa.ncl the meaning of these symptoms a study of the 
pathology of inflammation is necessary. 

The changes seen in the blood-vessels claim our first attention. 
'l'he experiments of Cohnheirn in 1867 greatly increased our knowledge of 
this part of the process. Previous to that time the g reat number of cells 
found in an inflamed pa.rt were supposed to be due to the proliferation of the 
cells of the connective tissue, but Recklinghausen showed that many of the 
connective-tissue cel ls possessed the power of motion and wandered into the 
inflamed tissues. Th ey arc called am<X!boid cells from their resemblance to 
the arnaba. Following this discovery came that of Cohnheim, who identified 
the cells in the infbuned tissue with the white corpuscles of the blood or the 
leucocytes. 

If we paralyze a. frog with curare, and draw a loop of his intestine through 
a.a incision made on one side of the abdomen, we obtain in the exposed mesen-

Fw.1. 

Normal Vessels and Blood-Stream 
(original). 

F10. 2. 

Dilatationofthe\'essclslnlnilammatio11 
(original). 

tery a thin, transparent membrane, in which the circulation can be studied 
with case under the microscope. It may also be readily observed in the web 
of a frog's foot or in the frog·s .tongue. The exposure of the mesentery is 
sufficient in itself to proclucc- an mflammation, but an application of a caustic 
wi1l be necessary, in the case of the web or the tongue, to bring about the 
same result. If we examine such an a.rea under the microscope, we can gen
erally see an arteriole with its rapid pulsating current of blood, and near by 
a small vein in which the blood flows with a more steady movement. 'l1he 
red blood-corpuscles occupy the axis of the blood-vessel, and the few wh_ite 
corpuscles which are seen float in the more sluggish stream of plasma which 
occupies the borders of the lumen and appears as a transparent layer 
(Fig. 1). The capillaries are not readily seen, but careful observation 
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will detect the channels through which, occasionally, a few blood-corpuscles 
pass. 

At the beginning of the inflammatory process the rapidity of tlte flow of 
blood is greatly increased and a greater amount of b1ood is observed in the 
part. 1'he lumen of the arte1y is greater than before, and the column of red 
corpuscles is much broader and fills a comparatively greater portion of the 
lumen of the vessel. 'fhe capillaries are now quite distinctly seen, and are 
crowded with blood-corpuscles. 'l'hey appear to be considerably larger than 
they were before. 'l'be flow of blood is also more rn.pi<l in the veins, and it is of 
a brighter and more arterial color. 'fhis condition of the circulation is known 
as hyperemia (Fig. 2), and is presently succeeded by a Blowing of the cltrrent, 

which soon becomes much more 
F10. 3 sluggish than in the normal state. 

11his is first noticed in the capilla
ries, and soon after in the veins. 
The pulsation, however, continues 
in the arteries. As n result of this 
diminution of speed the column of 
blood-corpuscles becomes broader, 
and almost completely fills the in
terior of the vessels. In the veins 
a great accumulation of wllite co1·
puscles takes place on the interior 
of the walls. Being of a lower 
specific gravity than the red cor
puscles, the lcucocytes arc not 
forced onward with the same mo
mentum, and arc dropped, as it 
were, here and there on the vessel
wall. Finally they arc so greatly 
increased in numbers that the 
entire wall of the vessel appears 
to be lined with leucocytes. ~'he 

Sto~is or Blood 1~1h~n~~r:J~~s1(~~~~·i!n~e Corpuscles ia white corpuscles also accumulate 
in the capillaries, but not to the 

same extent. In the arterioles these corpuscles cling more readily to the 
wall during the diastole, but they are soon swept away again into the blood
current. 

Another step in the process, beginning concurrently with the slowing of the 
blood-stream, is the emigration of the leucoeytes from the interior of the veins 
(diapedesis) (Figs. 3 and 4). Many leucocytes, by a change of shape, sen<l 
out little prolongations of protoplasm into the substance of the wall, and slight 
protuberances are soon seen projectin& from its outer surface. These enlarge, 
and we now see the corpu~cl es presentmg nu hour-gla~s appearance. The por
tions within the vessel soon follow those without, and the lcucocytes escape 
from all contact with the vessel. Many corpuscles appear to follow one another 
through the same point in the wall. Whether there are actual holes (stomata) 
between the endothel ial cells of the vessel through which the leucocytes escape 
or not is still a. disputed question. The amooboid movcnH'nts of the leuco
cytes are effected by a power of those cells to change their shape. Processes 
(pseudopodia) are thrown out from the protoplasm of _the ccll, which now 
becomes elongated or flask-shaped. As the protoplasmic mass resumes its 
more or le~s globular form, the main portion follows the protruded mass, and 
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a change in the position of the cell results. 'rhc white corpuscle is a minute 
mass of granular, or, according to some authors, reticulated, protoplasm, con-

FtG. 4. 

~ ~ ~."".··. 
~ ~ ~ 

10.40. 

~ 
taining one or more nuclei, and without any limiting membrane. The eel.ls 
which accumulate in large numbers outside the walls of the blood-vessels m 

Fw. 5. 

Chllngcsseen In 1he Lcucocyte of a. Frog during Ten ~linutes (original). 

inflammation have the same appearance. :Migration takes place to a limited 
extent also from the capillary vessels, but no such process is observed in the 
walls of the arteries. 

A considerable quantity of liquor sanguinis also escapes from the blood-ves
sels into the meshes of the surrounding tissues, where it coagula.tes and encloses 
many of th<' leucoc.vtes. When the inflammation has been severe the increased 
determination of blood to the part-or co11,qeslion. as it iR usually called-is 
much greater; many red corpuscles may be forced through the vessel walls, 
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and we then find among the leucocytes occasionally a few red corpuscles .. There 
is a cous1derable increase 

FIG. 6. ·in the number of wltite 
corpuscles in the blood, and 
those organs in which leuco-

b cytes a bound, as the spleen 
and lymphatic glands, a1:e 
frequently enlarged at tlJJS 

a, blood-p1a2~1~11~~ 1 ~~irnb~~[fiu:~~fss:c~·i~~eTg~~~6~~cs: r, while ~it;he ~ll
1

~~dt(t~~- a6:1~)~c~~ 
~ l ood - p laque, is also frequently seen in increased numbers in the bloo~ in 
mflammato.i·5 p1·ocesses. This is a colorless protoplasmic disk 1 .5 to 3.5 micro~ 
millimeters in diameter, numbering about one to every twenty red ~orpuscl es 
(Osler). ~rhey are not visible in the circulating blood, but arc found m masses 
as component parts of a clot. They are supposed by some to be connected 
with the formation of red blood-corpuscles, and are seen in large numbers at 
the crises of fevers and after the healing of acute abscesses. 

When caustic is applied to a minute spot in the centre of the frog's tongue, 
we may observe all these different changes in the circulation under the micro
scope at the same time. At some distance from the point of irritation the 
circulation is normal; nearer are seen the diliLted vessels, with slowing of the 
blood-current; next comes a zone in which a free emigration of leucocytes bas 
taken place. As we approach the centre the circulation becomes stiH slower, 
and when we finally reach the spot where the reagent has acted directly upon 
the vessels, the blood no longer flows through them: this is the condition 
known as stasis. The slowing of the blood-current was regarded by Cobn
heim as characteristic of inflammation. Recklinghausen, however, does not 
consider this a necessary part of inflammation. ~l1bere is probably consider
able variation in the rapidity of the current, which depends upon the amount 
of swelling, or destruction of tissues, or other causes which may mechanically 
impede the circulation of blood in the vessels. The slowing of the current 
seen in laboratory experiments is, according to Recklingha.usen, due princi
pally to mechanical conditions. 

When blood is drawn by venesection in inflammation or fever, coagulation 
takes place less rapidly, and on the surface of the clot a bujfy coat (crusta phlo
gistica) is formed. This is due to the presence of numbers of leucoeytes which 
conta.in a large amount of pa.raglobulin and fibrin ferment. 'l'hese substances. 
uniting with the fibrinogen found in the blood-plasma, produce the fibrin of 
the blood-clot. The old theory of a fibrinous crasis is thus explained. 

The changes seen in the circulation account for two of the cardinal symp
toms-viz . heat a~d redness. Th.e r?-pid return_ of color seen after pressing 
the finger on an inflamed surface md1ca.tes the increased amount of blood. 
1,he copious bleeding from incisions in an inflamed fo~sue ~hows the increased 
determination of blood to the part and the distention of even the smallest 
capillaries. ~1 he bright scarlet redness is also an indication of the active 
hyperemia w!1ich ~xists in acute !nfla.mnmtio~. ]n the more chronic forms. 
or in those in which the congest10n 1s Yery mtense and the flow of blood is 
consequently not so rapid, there is a bluish ~inge to the reddened surface. 
If the color cannot be entirely pressed away with the finger, this is due either 
to decomposition of the coloring matter of the blood, which leaves a yellowish 
tinge behind, or, if a i:eddish tint remains, it is c~used b,v the presen.ce of 
red bloo<l-corpuscles which have been forced out of the vessels by the mten
sity of the pressure. This "hemorrhagic" form of inflammation has often 
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~ much deeper and more irregular coloring than is usually seen in acute 
inflammation. Rcdncs.s is entirely absent in bloodlc~s part~, as in the cor
nea, but in this case we find a hyperemia of the vessels of the conjuuctirn, 
~nd later au actual development of vascular loops in the direction of the 
mfla.med spot. It was at one time supposed that the increased warmth of the 
part was clue to a. local production of heat. It is now known that the local 
~~= ~~s~~fs:eraturc is due to the greater amount of blood which ilows through 

. One of the most constant symptoms of inflammation is the swelling. This 
is rarely ~bsent, and is seen even in non-rnscular parts. 'The increased amount 
of blood m the vessels of the part does not add materially to its size. We 
must. seek for an explanation of this phenomenon in the altered condit ion of 
the t issues of the part. On ma.king an incision into an inflamed spot we find 
the meshes of tissue distended with an abundant exudation, which, as we have 
seen, escapes through the walls of the dilated blood-vessels. 'l1hc tissues arc 
saturated with this material often to such an extent that it may be difficult for 
the surgeon to recognize the difference between muscles, fascim, and vessels. The 
exudation consists not only of leucocytes, but, in addition, of a. certain amount 
of fluid which closely resembles the liquor sanguinis, and from which fibrin is 
formed giving a certain firmness to the part. The tissues arc also crowded with 
leucocytes. The increased number of cells in the part was at one time attributed 
to the division or "prolifcrntion" of the pre-existing cells of the inflamed 
tissues, but Cohnheim maintained that the new cells were the escaped white 
blood-corpuscles, and that the so-called fixed connective-tissue cells played no 
part in the process, being incapable of proliferation. This doctrine be illus
trated by experiments upon the cornea. The opacity produced by an artificial 
inflammation was found to be due to the presence of numberless leucocytes, 
while the corneal corpuscles were found to be unchanged. Subsequent obser
vations have, however, shown that the fixed cells of the cornea also undergo 
proliferation and take part in the process. Cobnheim thought that the immense 
number of cells found in an inflamed part were all derived from the white cor
puscles, and that by subsequent proliferation they were increased in number 
and formed what is known as granulation-tissue, which he assumed played a 
prominent part in the healing process. It is a well-known fact, however, at 
the present time, that the fixed connective-tissue corpuscles and other cells in 
tissues of the body are capable of division. According to the latest ''iews on the 
origin of the granulation-tissue, the round cells with single nuclei a.re mostly 
formed by the proliferation of connective-tissue aml other fixed-tiss.ue cells. 
Later, many of these cells, as also the leucocytes, become polynuclear cells, and 
as such are incapable of taking any further active part in the process. Accord
ing to Ziegler, the polynuclcar leucocytes appear to be taken up and destroyed 
by the proliferating connective-tissue cells, the leucocytes app?r~ntl.~· serv
ing simply as nutriment for these cells. The process of rnult1plicat1on hy 
cell-division is now much better understood than formerly, and the mode of 
indirect division (karyokinesis, p. 29) in which the nucleus plays a prominent · 
part is the one most frequently observed. 

The meshes of the tissue are distended with coagulated lymph, and the 
connective-tissue fibres are swollen and softer than uR11al 1 and here and there 
term inate suddenly, as if broken off, giving them a club-shaped appcaran.ce. 
In the oraans a.ffected we find the epithelial cells altered in appearance, bemg 
in the COJ~dition known as that of ''cloudy swelling;" tha.t is, their protoplasm 
is· granular and more opaque. and containing frequently fatty granule~. ~)ur
ing the development of the infltunmatory process the leucocytcs are seen mfil-
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trating the tissue between the pre-existing cells, arrangc<l in rows or. irreg~lar 
m~sses or scattered about singly. They are more numcrou~ in the 1mn;ie<liate 
ne111hborhood of the small veins and capillaries. At th e height of the mflam
mat1on the part may be completely filled with small round cells, many of them 
leucocytes and many of them derived from the cells of th-e inflamed part. . 

Various views are held as to the function of the /eucocytes. Cohnhe1m 
regarded them as the active agents in the process of repair. By others they 

Fio. 7. ::,~sew~~:~ ~;g1~~;~1~~t:8tot~:e~c:e~!~~ 
the broken-down materials which 
result from inflammation, and thus 
aid in the process of absorption. 

~~~~~;~:n~~a.~\,~~:t"~11~~)l~~e~c~~~~e~~ 
mentally, are found in the proto
plasm of these cells. ?\Ietsehnikoff 

A PhRgocrte dc~troylng a Bacillus IUnderer). ~~a~~~a;ltC~~i~~l~C~~~~i·~g k~:~:~i:~ 
the cells of the inflamed part, in virtue of their ability to commme foreign sub
stances, attack and destroy the invading bacteria (Fig. 7). 'J'hese cells are called 
phagocytes (<fdyw, to eat, and xuro(, a cell). If the,v are able to destroy 
the bacteria, the system is protected from the invading organisms. 'The 
leucocytes are ca1led micro-phagocytes (or microphages), and the larger cel1s 
developed from the fixed connective-tissue cells are called the macro-phagocytes 
(or macrophages). The latter may consume the smaller cells after their 
struggle with the bacteria, and thus assist in the process of absorption . A 
large number of experiments were performed by :'\fetschnikoff in support 
of this theory. Other writers have, however, shown that tbe Jeucocytes 
may be the vehicles by which the bacteria are con vcyed to distant portions 
of the body, and that they are therefore capable of spread ing infection. 
'J'ho doctrine bas not Leen generally accepted as an explanation of the 
immuni ty which certain animals or individuals possess against the attacks of 
certain diseases. The rich cell-infiltration of an inflamed part may, however, 
exert a protective influence in other ways. The lymph-spaces of inflamed 
tissue are usually crowded with leucocytes, and absorption of chemical or 
bacterial poison is thus prevented. The mechanical protection which the gran
ulating surface of a wound affords is in striking contrast to the rapidity with 
which a freshly-exposed tissue will absorb a virus. 

Retuming to the microscopical changes to be seen in inflamed tissues, we 
find that when granulation-tis.sue bas formed the intercellular substance is not 
so easily seen as before, and the part appears to be composed almost exclusively 
of cells. It is, however, rich in blood-vessels, as can be easil_v demonstrated by 
special methods of preparation. Much of the intercellular substance and many 
of the fibers have disappeared, and a granular intcrcellu1ar substance bas taken 
their place. ~L1h is condition ex ists usually in the more inclurated portions of the 
infl amed part, and gives rise to the characteristic "cake-like" harden ing so 
often felt. In the surrounding softer and more pulpy structures we find a. 
large amount o~ co~gulated .fibrin and serum, which bttc.r. substanc.e may at 
times be excesSH'e m quantity, and then prOlluccs a cond1t10n that 1s known 
as inflanunat01y redema. Such coll.ections ~f the ~uicl .products ?f inflamma
tory tra.nsudations are most marked m loose c~1mect 1 ve. tissues, as m the eyelids 
and the prepuce. When an redematous swellmg o~ th~s character. takes place 
in the mucous membrane of the larynx fatal comphca.t1ons may anro;e. 
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When mucous membranes are inflamed the exudation usually shows itself 
in the form of an increased and altered secretion on its surface, in certain con
ditions even assuming the consistence of a. false membrane. When serous 
surfaces are inflamed the transuclation will take the form of an effusion into 
the serous cavity involved, as in the pleura or the cavity of the knee-joint. 
'l'he cells which are a part of the exudation may, however, form a rncmbra.rie 
on the walls of these ca.vi ties, and give rise to adhesions which interfere wifh .. 
the motion of the two surfaces upon each other. 

'l1he next symptom of inflammation is pain, which is due to the pressure 
or tension produced by the swelling upon the terminu.I branches of the nerves; 
it may a,lso be due to exalted sensibility from hyperemia, and to the 
chemical irritation of ptom:t'incs. It is most severe in the early stages 
of the infla.mmation, before the tissues have bud an opportunity to accom
modate. themscl ves to the pressure exerted by the exudation. It will vary 
greatly with the antttomical nature of the part. In bone, where the tis
sues yield less rapidly than elsewhere, it will be very severe, and even in 
the chronic forms of inflammation the pain will be of a boring character, 
which is proverbially bard to bear. The throb bing pain is due to the 
pulsation of the hyperemic vessels of the part, and the peculiar lanciuating 
pain which pus causes in its efforts to escape is characteristic of an abscess 
which is about to discharge. Pain may, however, be entirely wanting. 'fhis 
is the case in nerveless tissues, and also in severe inflammations which rapidly 
destroy the vitality of a part. 

'fhe fifth symptom of inflammation, disturbance of function , wi11 show 
itself in various ways, according to the part affected: a.n inflamed muscle will 
become rigid and contracted; an inflamed gland will cease to give forth its 
natural secretion. The special senses may also be impaired, or even perma
nently affected, by the inflammatory process. 

InBammation does not begin spontaneously. Old writers recognized an 
idiopa.thic form of inAammation, but the term, if intended to mean more than 
non-traumatic, should be discarded . Inflammation is due to some cause which 
acts in an injurious or clcstructi\'C manner upon the tissues, such as heat, cold, 
chemical action, injury or trauma, the temporary removal of blood from a part, 
as in la.boratory experiments or in frost-bite, and, finally, infection, or the action 
of micro-organisms and their products upon the tissues. 'fhere is a tendency 
at the present time to ascribe all inflammation to the action of bacteria. 
According to Senn, inflammation proper should be made to embrace patho
logical conditions which are caused by the action of micro-organisms or 
ptoma:ines upon the histological elements of the blood and fixed tissue-cells. 
Ilueter also believed in the universal agency of bacteria. in inflammation, and 
regarded it as a.n epidemic and contagious disease exi~ting everywhere. All 
other forms of inflammation would, according to this view, be regarded as the 
phenomena accompanying the process of repair. 

'l111e question of the action of the nerN•s in inflammation, at one time dis
carded, has been recently revived by Lister. It is claimed that the most 
striking clinical example of this type of inflammation is the so-call ccl urethral 
fever which follows the use of the catheter. 'The inflammation of the genito
urinary tract thus brought about1 and the accompany ing chill and fever, are 
supposed to be due to a reflex action of the nerves of the part. Doubtless 
many of thefle ca~es may be ascribed to a septic infection by the instrument 
or to injury of all'c>ady infected organs. The ,.aJue of counter-irritation as a 
method of treatment is brought forward to show the probability of nn abnormal 
action of the nerves. The so-called trophic action of the nerves in in.flam-
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m~tion was at one time regarded with favor. Dh•ision of the vagus nerve in 
ammals wa.s found to be followed by pneumonia. 'firnse cases are, however, 
now explained satisfactorily by bacterial infection following removal of_ the 
protecttv~ nerve influence of the part. 'l'he list of inflarhmations to be ascr1.bed 
to the action of the bacteria and their products is no doubt constantly en1argmg, 
but we are not yet in a. position to discard all other supposed inflammatory 
agencies. 

Cohnhcim belicvc<.l that all these agencies acted upon the walls .of the 
blood-vessels and produced a molecular change in them b_y means of which the 
phenomena of inflammation were produced. Virchow acl,·anced the ''abstrac
tion" theory, in which thl' cells of the tissues play~d a prominent part. Lan
dercr does not think we ought to separate the cap1ll aries from the tissues in 
which they lie in considering the seat of inflammation . When the cause of 
inflammation acts upon the tissues they become relaxed, the equilibrium between 
blood and tissues is disturbed, and we have a leakage or exudation into the 
inflamed part. 

l\Iost traumatic inflammations take their origin in the tissues, as these are 
acted upon directly by the inflammation-producing agent. Other inflammations, 
as the more deep-seated forms, are produced by an agent acting through the 
blood-vessels or the lymph-channels. In this way those types of inflammation 
known as parenchymatous or interstitial are produced . 

From a stuuy of the pathology of this affection we are justified in assuming, 
therefore, that the phenomena of inflammation are evidences of injury to the 
nutrition of the part, while the consequent flushing of the part with increased 
blood-supply, by preventing mural implantation of bacteria, and exudation, 
assist in the removal of injurious substances, an<l leave the tissues in a condi
tion favorable to a return to the normal state. 

'There are several varieties of inflammation to be considered . For
merly the terms traumatic and idiopathic were used to designate respectively 
inflammation caused by injury and that which a rises spontaneously ; but we 
hear li ttle of the idiopatLic form at the present time. Inflammation may be 
simple or infectfoe. The simple inflammations a.re limited in extent, and tend 
to recovery as soon as the inflammatory agent ceases to act. The infective 
inflammations arc caused by bacteria. and have a tendency to spread. 

Inflammations arc said to be stlienie or astlieni<: according to the severity 
of the symptom1-<. 'rhe sthenic type is seen in a young ancl vigorous subject 
when affected with acute inflammation . The asthenic forms occur ch iefly in 
o1d and feeble individuals. In the 11arenchymatous inflammations the part 
attacked is the specific cells of an organ or its parenchyma. These cells undergo 
a "cloudy swelling," and later proliferation may occur, or even destruction of 
the ceHs may result. An inflammation is called interstitial when the connective
tissue stroma which supports the parenchyma appears to be the part principally 
affected. W c see then a cc11ular infiltration in the stroma of the organ. 11he1:e 
is no essential difference in these two types, as the connective tissue is usually 
increased in di rect proportion to the destruction of the parenchyma. 

When an inflammation affects the wa1ls of a serous cavity, we may have 
considerable accumulation of fluid . The term serous ·inflammation is then 
used to denote the type which produces a collection of fluid in the joints or the 
pleural cavity. 1'he amount of serum discharged from a wound may at times 
be very large, and drainage-tubes are often employed to conduct away the fluid. 
Adhesive or fibrinous inflammations are seen best in the peritoneal ca.vity 
wh en two surfaces of peritoneum are quickly united by the process. The 
rapidity with which this membrane may become united to itself exceeds that 
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of any other in the body. In a few hours the adhesion will already have 
formed, and the peritoneal cavity may in this way be protected from the intru
sion of poisonous substances such as pus or feces. The same result may be 
obtained in the interior of joints or the pleural cavity. '!1110 motion of the parts 
will stretch these new adhesions, which may thus be drawn out into bands of 
con~idera.ble ~e~gth .. When extensi_ve adhesions occur . between th_c opposing 
surfaces of a .JOIIlt or m the folds of its capsule, anchylos1s or great 11npairment 
of motion will result. 

When bacteria are present, particularly the pyogenic cocci, these organisms 
exert a. solvent action upon the exudation, and fibrin does not form; the 
tendency is therefore to a liquefaction of the tissues, and suppuration takes 
place. '11his we call suppurative inflammation, or, less correctly, pltlegmonous 
inflammation. 

llemorrlwgic inffommations occur when the red blood-corpuscles are present 
in unusual numbers in the exudation-fluid. 'This comlitiou is found iu very 
intense forms of inflammation, when the congestion has been extreme and 
large numbers of corpuscles arc forced through the walls of the vessels by the 
unusual pressure. Black measles and hemorrhagic small-pox are familiar 
types, as are also some of those extremely septic forms of inflammation which 
the surgeon meets with. Small hemorrhages may occur in the inflammations 
of the aged and feeble or those affected with cardiac disease, or in scorbutic 
patients. The presence of blood in a serous exudation is suggestive of intense 
congestion of a part, as in strangulated hernia, or of the existence of malignant 
disease. 

When a false membrane forms upon the surface of an inflamed mucous 
membrane the inflammation is ca11ed croupous. 'l1he exudation-cells and 
newly-formed cells of the part are caught in a 6nc reticulum of fibrin. which 
forms on the surface and prevents their escape in the mucous discharges. 
There is more or less destruction of the epithelial cells which, when intact, exert 
a preventive influence against the formation of such a. membrane. This form 
of infiamma.tion is due to the presence of bacteria, which, as they invade the 
tissues more deeply, produce a sort of coagulation-necrosis of the more super
ficial layers of the tissues, and form what is known as a <liphthcritic membra.ne. 
The principal distinction between a crnupous membrane and a diphtheritic 
membrane lies in their anatomical situation. The former is on the surface of 
the mucous membrane, the latter is situated in the mucous membrane itself. 
There is. probably no important etiological difference between the two pro
cesses. 

Goa,qulation-necrosis is caused by arrested nutrition or by the action of 
chemical or thermal agencies. The changes seen in the dead tissues are due 
partly to a coagulation of lymph which flows into the part, and partly to a. 
change in the cells of the part, the nuclei of which lose their power to be 
stained by dyes. 'l.'he cells and intercellular substance become subsequently 
transformed into a more or less homogeneous tissue. 

Gangrenous injlanmiations belong to the most malignant types. Dea.th of 
a part may occur either from the virulence of the poison which invades ~t or 
from the great distention of the tissues by swelling:, and a consequent stasis of 
the blood-cunent. 'l111e anatomical character of the tissues affected will serve 
as an important factor. In bone, which is unyielding, we frequently see death 
or necrosis of the tissue in acute inflammation. 

The non-bacterial forms of inflammation have no tendency to spread. In 
simple inflammation the disease is confined to the part origina11y affected. In 
the infective inflammations we find the tissues involved for a considerable 
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dist~nce from the original starting-point. Tn mucous membranes the inflam~ 
matwn has a ~cndency to spread along the surface r~ther than to deeper parts, 
an~ the same 1s true of inflammation of the skin. In the phlegmonous types 
of mflammation the process will involve deeper parts, und the subcutaneous 
connective tissue may become the seat of abscesses. Dense fascire and bone 
may resist the invasion of the inflammatory process, but the softer tissue of the 
interior of bones is a frequent seat of infective inflammations. 

Not only wiJI the part attacked feel the influence of the inflamma.tory agent, 
but the whole system may be affected, and we then have what is known .as 
constitutional disturbance-i. e. fever . ~J.1he nature and extent of the febrile 
process <lepends upon the materials which are taken up and absorbed from the 
inflamed area. 

In cltronic inflammations the symptoms are much 1ess marked. The swell
ing is only moderate in amount, and there is very litt]e increase of temperature. 
There will be some pain, of a neuralgic or boring character according to the 
locality of the part, but it will not be continuous, as in the acute form. Micro
scopically we find an abundant connective-tissue growth, containing a large 
amount of fibers, but comparatively few cells. Many degenerative changes are 
seen in such tissues: the fibers are often transformed into a gelatinous trans
parent tissue, and they appear to have been absorbed or destroyed. 'l'he num
ber of leucocytes in such forms of inflammation is probably small, and the new 
cells found in the tissue are probably derived chiefly from the fixed cells of the 
part. We find degenerative changes in their nuclei and protoplasm, and also 
evidences of proliferation of the cells going on at the same time. H ere and 
there we see clusters of granulation-cells with epithelioid an<l giant cells. In 
other cases a dense fibrous tissue is formed, or, in bone, bony growths which 
lead to an hypertrophy of the part. 'l'he causes of this form of inflammation 
are malnutrition of the part and a continuous action of the inflammatory agent. 
Loss of nerve-supply by section of the nerve or injury to the spinal cord so 
diminishes the vitality of the tissues that the slightest injuries give rise to 
inflammation. Repeated slight injuries will also produce a chronic inflam
matory process. 'l1he most frequent causes a.re the chronic forms of bacteria] 
disease, such as syphilis or tuberculosis. r11be results of such inflammation 
may lead to adhesion in j oints or thickening and deformity of bones. A 
class of swellings known as the granulomata are produced by the bacterial 
growths. Chronically inflamed parts are often much discolored and pigmented, 
and slight injuries may lead to ulceration which heals with difficulty. 

Subacute inflammation is a term used to denote a type intermediate, in 
regard to the severity of its symptoms, between acute and chronic. 

Inflammation may terminate by resolution, suppuration, gangrene, or tissue
production. Resolution implies that the various symptoms gradually subside, 
and the pa.rt will return to its normal condition without any appreciable altera
tion of its tissues. 'l'he granulation-tissue which has formed will gradually 
disappear by ab•orption of the leucocytes and effused lymph . i\Inny of the 
Ieucocytes return into the circulation through the lymphat ic vessels and the 
capillaries and veins; others are broken down and disintegrated. ~eh e same 
fate meets also the prolifcraterl cells of the part. New fibres arc formed in the 
place of those which have_ been <~estroyed du~·ing the i~1flammatory process, and 
the injury done to the t18sues 1s thus repaired. With the absorption of the 
products of infla.mm~tion the inflammatory. agents also disa.ppcar. 

When suppuratwn takes place there is a loss of substance, and after the 
pus bas been discharged a more extensi_,·e proce8s ~f re1~air is ncedetl to produce 
a healing of the wound and the formation of the c1catnx. 
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Very severe forms of inflammation will lead to gangrene. The dead tissue 
is gradually separated from the Ii ving, to which it is attached, by the formation 
of a line of demarcation-that is, by suppuration-and when the slough has 
separated healing by grnnu.lation takes 1ilace. As absorption takes place, the 
red blood-corpuscles found m the exudation are broken up and part with their 
coloring matter, which remains behind and frequently produces pigmentation. 
)fany of the cellular elements undergo fatty degeneration, which ma.y occasion
ally occur on so extensive a scale that the material is not all absorbed, but 
remains behind as masses of cheesy degeneration . In some cases lime-salts 
arc evcntua11y deposited in the unabsorbed material, and calcareous concre
tions arc formed. 1.'issue-production is considered in the next chapter. 

T reat ment.-The principal method of treating inflammation a generntiou 
ago was the so·called antiphlog istic treatment. This was based on the theory 
that inflammation was an mflamma.blc condition of the part, which, like a fire, 
must be subdued by appropriate measures. It did not take into account the 
causes of the process, which are now so much better understood. This method 
consisted in the use of emetics, vcnesection, cupping and leeching, and the 
administration of drugs, like mercury, which were supposed to have an anti
phlogistic tendency. This method has given place to antiseptic treatment, which 
bas the important advantage of dealing directl.v with the cause of disease. 
Some of the older measures are, however, still retained, and may occasionally 
be used to advantage in relieving some of the symptoms of inflammation. 

LOCAL TREATMENT. - Venesection. is a.n opera.tion rarely seen at the 
present time, and may be said to have been wholly abandoned as a. surgical 
therapeutic measure. The local abstraction of blood under certain conditions 
may, however, be used to advantage. Nancrede has attempted to formu late 
these conditions. He has shown by study of the microscopical changes in the 
web of the frog that removal of blood from the venous sifle of the circulation 
produces an increase in rapidity with a lessened force in the circulation of the 
part, and fa\'Ol'S an absorption of the exudation. 1l'he use of drugs, like ergot, 
wh ich constrict the arterioles he regards as harmful a,t this stage, as tending to 
produce stasis; but such remedies might be given with advantage during the 
preliminary stage of hyperemia. 

In cases of extreme congestion, where there is clanger of death of the part 
from a general stasis, the use of leeches is of va.luc, as also frequently in less 
severe forms, when the removal of pressure brings with it great relief to pa.in 
and assists in bringing about that natural termination of inflammation-reso
lution. 

As the majority of surgical inflammations arc of a septic nature, the anti
septic treatment will be the more rational method to pursue in most cases. 
This method will be described in its appropriate pl:tce, as also the aseptic 
treatment, which may be regarded as the prophylactic treatment of surgical 
inflammation. 

Counter-irritation was another of the weapons of the antipblogistic 
system, but, although much less used at the present time than formerly, bas 
not been wholly discarded . It is a remedy of more value in chronic inflamma
tions than in those of an acute type, and may act, possibly, through the nerves 
of the part by a reflex process, and thus produce a change in its nutrition 
and promote absorption. The actual cautery is still occasionally used in deep
seated inflammation of the joints. It should be lightly applied at a white 
heat over a considerable extent of skin near the inflamed part, and should 
act only on the superficial layers of the skin. Repeated blistering is also of 
benefit in producing absorption in an enlarged gland or a uweeping sinew," or 
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of an exudation which is slow to disappear. Iodine may be used for the. same 
J>Urpose, but probably acts in virtue only of its power to produce a local 1rnta
t10n on the surface, and not from any special sorbefacient quality possessed by 
the drug itself. 

Compression is a valuable agent in the treatment of both the early and the 
l~te stage~ of inflammation . In the acute stage it restrains the t~ndency to exces
sive swelling of the part and the collection of serous or bloody discharges between 
the lips of a wound. It must be applied, however, with great care during this 
period, as sloughing or even gangrene may be the result of tight bandages on 
a part when the circulation is enfeebled by injury. In the later stages com
pression may be employed with great advantage, and is one of the most val
uable agents which the surgeon possesses to promote absorption and resol ution. 
It is most useful in chronic inflammation. The beneficial effect of pressure 
upon a varicose ulcer by plaster or a rubber bandage is an admirable illustra
tion of this power, as is also the effect produced upon the serous effusion in a. 
knee-joint by elastic bandages made of rubber or flannel. A most efficient 
means of obtaining compression of the knee-joint is with compressed sponge: 
two coarse sponges may be flattened over-night under a heavy piece of furni
ture; one is put on either side of the joint, which is placed on a posterior 
splint; a. long cotton bandage is now firmly applied, after which a stream of 
water is allowed to trickle into the sponges. 'l'his dressing may be left on for 
one or two days, sufficient moisture being supplied to keep the bandages tight. 

Cold and heat are used for the purpose of reducing the hyperemia and to 
relieve pain. Cold may be applied either by evaporating lotions or by the 
use of ice. Evaporating lotions can be used on exposed parts, but must be 
changed very frequently to have the desired effect. 'l'hey arc less used than 
formerly. Ice may be applied in thin rubber bags. Cold can also be applied 
by the " ice-coil ," by means of which a current of ice-water is allowed to flow 
through a coil of rubber or metal tubing over the part. Care must be taken to 
avoid freezing the superficial layers of the skin if a prolonged use of the remedy 
is intended. The ice-bag is comforting in cases of rapid swelling following 
injury, to a tender and swollen knee-joint, or to an inflamed throat. It is 
dangerous in cases of extreme congestion, as in strangulated hernia. 

Heat may be applied in the form of fomentations, hot-water bags, or the hot 
douche. It acts, doubtless, in various ways. A hot fomentation when first used 
produces a powerful counter-irritation ; later, it acts through the circulation, 
relieving staRi!:l and favoring an absorption of exudation . If the beat be main
tained at a. high point by frequent application of the hot douche, a constriction 
of the blood-vessels takes place, and congestion is thus diminished. 'fbe flax
seed poultice is now discarded in the treatment of wounds, but may still be 
used with advantage when no wound exists. The anti8eptic poultice, now used 
for wounds in certain cases, is practically a hot fomenta.tion to which some anti
septic agent has been added. 

Incisions are often of' great Yalue in certain typeR of inflammation, even 
when suppuration has not taken place. Jn cases of intense congestion of the 
inflamed part, when the integuments are thick and bra.wny, one or more incis
ions are followed by a free l'ush of blood and scrum which greatly relieves the 
tension of the part and wards off not only threatening deep-seated suppuration 
but also gangrene of the parts. The incision should be made completely through 
the sk in and cellular tissue, but should not be over two inches in length in 
most cases. Early interference of this kind is imperatively needed in the 
rapidly spreading forms of inflammation such as occur often in the hand and 
forearm, which may not only rum a band, but endanger a life. 
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Elevation of the inflamed part, combined with rest by splint , etc., is of 
the utmost importance in controlling the progress of an inflammation. Other 
remedies will be of little use if the congestion is favored by allowing the limb 
to be dependent, and if motion is permitted to interfere with the natural tend
encies toward resolution and repair. 

Physiological rest of injured as well as of internal organs is also indicated, 
to enable the disturbed function to be restored. 'l.'he importance of absolute 
rest after injuries to the brain bas long been recognized. A chronic cystitis 
may be cured by cystotomy when all other remedies have failed. 

Parencltymatou.s inJections were proposed at one time to arrest the prog
ress of bacterial infection. lluctcr employed 3 per cent. solution of carbolic 
acid in this way around the area of erysipclatous inflammation. 'This method, 
in general, has not met with favor. lt is possible, however, that the hypo-. 
dermatic syringe ma.y have a future in surgical diseases which is not yet 
apparent. 

~L1he results of inflammation which remain in the shape of stiffened joints, 
contracted or enfeebled muscles, and thickened integuments can best be dealt 
with by m.assage, which not only favors absorption, but is a powerful restora
tive of the physiological action of the part. 

CoNSTITUTfONAL rrREATMENT.-lt is essential to remember that local 
treatment, whatever its nature may be, is not the only method to be employed 
to restore the patient to health . 1l'hc careful surgeon will always pay due 
attention to the general condition of the patient. The presence of organic 
diseac:.e elsewhere must not be allowed to pa.ss undiscovered. 

Stinutlanls may be used during the progress of the fever to sustain 
strength. Alcohol can be used freely in all cases where there is an abnormal 
consumption of t issue, whether the result of acute febrile disturbance or of 
chronic wasting disease. Here alcohol becomes a food, and one of the most 
valuable kind. Patients who cannot bear the usual doses of alcohol often 
experience benefit from minute quantities. Dram doses of whiskey are often 
well borne, and arc of service in such cases. In the "typhoidal" state which 
accompanies profound septic infection astonishingly lar~c quantities will be 
assimila,ted even by patients unaccustomed to its use. Flushing of the face ~s 
an indication that the close should be diminished in quantit.v. Champagne 1s 

a good substitute for whiskey or brandy where the stomach is scn:;;itive. Beer 
and ale are useful during convalescence or in chronic types of inflammation. 

1'he use of antipyretics has littl e permanent influence on the pyrexia. and 
docs not appear to give that relief to symptoms which is obtained by it in 
so-called medical diseases. A much more reliable method of controlling the 
constitutional disturbance is careful attention to the local conditions of the 
wound or inflamed part. 

A large variety of medicines have been used in former times on account of 
their supposc<l virtues in arresting or shortening the inflammatory ~roce~s. 
Among these may be mentioned quinine and mercury. Quinine 1s still 
much used, on account of its tonic action even during the febrile state. Its 
employment in large doses of 20 grains or more is confined ch iefly to malarial 
regions, where perhaps there is a tendency to use it to excess. In doses of 
5 grains it may be given, three times a day, in any form of fever in which a 
tonic effect is desired. It is still used lar!(ely in erysipelas. 

_Mercury was formerly used internally in ev~ry fo~m. of i~1fl~lmmatory 
process, on the theory tha,t it had a pow~rful ant1phlog1st.ic action . . It wa.s 
supposed to dissolve the fibrinous exudat10n .. Much of its rep~t~~t10n was 
probably due to the effect it bad upon unrecognized forms of syphilis. Calo-
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n:ieI, in ":hich form it was usually administered, bas now given place to corro
sive sublimate, which as an antiseptic takes the highest rank . Calomel may 
also have exerted a beneficial effect in virtue of its cathartic action. 

Purgatives were used freely as part of the antiphlogistic system of treat
ment, and are still valuable in certain forms of inflammation. '!'hey are part 
of the rout~ne treatment of head injuries, and, if administered promptly in 
?oi:na ~ollowmg these injuries or in apoplexy, are supposed to remove s~urces of 
irritat10n. and to leave the system in a condition unfavorable to memng~al or 
cerebral mfl.a.mmation. Six grains of calomel placed upon the tongue is an 
easy means of acting upon the bowels under these circumstances. 'J~be dose 
may be followed in two hours hy an aloes enema (one dram of powdered 
aloes to a pint of hot soapsuds). Such a mode of treatment is supposed to 
exert a "derivative" action, by means of which irritation is removed from 
the brain and its coverings to distant parts of the economy. The tendency to 
hyperemia is in this way diminished. 'fhe treatment of peritonitis by purga
tives, particularly after laparotomy, has lately come into rngue. It seems to 
be based upon the power of the cathartic to remove gas, and consequently to 
relieve the tympanites, and by its production of watery stools also to relieve 
the engorgement of the intestinal vessels, and el iminate germs or ptomaines 
by causing the emptier vessels to ab8orb tbe peritoneal exudatcs. A Seidlitz 
powder or a dose of Epsom salts will often promptly remove alarming symptoms. 
Smaller doses of salts, repeated every hour or half hour, may he sub•tituted 
for the single larger dose. 

Diaplwretics, although but little used in surgery, may occasionally be 
found of value, owing to their antipyretic action. Water can almost always 
be given freely if taken in small quantities from time to time. Sweet spirits 
of nitre in dram doses, when largely diluted in water, will favor diaphoresis, 
and at the same time is useful as a sedative and also as a diuretic. 

The importance of diuretics in inflammation of the bladder need not be 
insisted upon here. '11heir value will be discussed in another chapter . 

.Emetics have long since been discarded as a means of controlling inflam
mation, though they arc useful when the stomach is overloaded. 'They were 
formerly used in connection with venesection. 

Anodynes are of the greatest rnlue in the treatment of inflammation . 
They relieve the most disagreeable symptom of inflammation-namely, pain
and also the malaise and nervous disturbance which are the accompaniments 
of fever. First among these is opium, which not only relie\·es pain, but con
tracts the peripheral vessels. The crude drug is rarely given except in a sup
pository. Morphine is on the whole the most useful of its derivatives. 'l'he 
subcutaneous injection of morphine should be reserved for the more acute forms 
of pain. It is well to avoid the habit of giving the alkaloid in this way too 
freely, as it is a powerful remedy, acting with double the power of the same 
dose when given by the mouth, and is sometimes followed by symptoms of col
lapse or opium narcosis. The liquor morphinro sulphatis (gr. j to sj) can he 
given by the mouth in tear.;poonful doses, and repeated C\'ery hour or 'half hour 
until pain is relieved. If it is desired to avoid the disagreeable effects of mor
phine upon the stomach, it can be gi\•en by suppository. ~l1his is an exceed
ingly c~nvcnient '~·ay o~ a.dmi.nis~ering opium fo~ pain in any part ~f the body. 
The relief from pam hrmgs with 1t rest-a. most nnportant element m the treat
ment. rn10 production of obstinate vomiting by even the smallest do!'e of 
opium or its derivati\·es is of occasional occurrence. It is usually a personal 
idiosyncrasy. In important cases its possible existence shoul(l not be lost sight 
of. ·The nervous disturbance will be also relieved by this drug, but we must 
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rely more upon chloral, the bromides, sulphonal, or other hypnotics for the 
relief of this symptom and to obtain sleep. 

The diet is of the greatest importance in all forms of inflammation. The 
fa.Bacy that low diet is necessary under these circumstances is now well exposed. 
The stom,.ch should be supplied with food of the most nutritious character, but 
in a form that can be easily digested. ~lilk is the most valuable of all liquid 
form.s of food. It may be given pure, mixed with lime-water, pcptonized, or 
sterilized, or it may be taken in the form of gruel. Alcohol may be given 
with it. A very excellent combination is winc·whey. Clear beef-tea has but 
little nourishing power. Mea.t-broths are, however, nutritious an<l valuable 
articles of diet for the sick. Pure beef-juice is a most reliable form of concen
trated and digestible nourishment. When food cannot be taken by the stomach, 
enema.ta may be given by the rectum. These may consist of beef-broths, with 
or without brandy. Some of the various peptonizccl forms of meat may be 
found useful for this purpose. A few drops of la.udanum ma.y be given with 
the enema when there is any difficulty in retaining it. 

After the inflammation and fever subside the solid forms of food may be 
used more freely. Light wines or beer can be used if any alcohol be needed 
at this period. Tonics are now indicated, as iron, quinine, calisaya-bark, and 
the phosphites. They improve the appetite and favor the local process of 
repair and the return of the system to a normal condition. 

C HAPTER III. 

THE PROCESS OF REPAIR. 

IT was formerly supposed that inflammation was necessary for the healing 
of a wounrl 1 but from the present point of view the processes of inflammation 
and repair are rega,rded as distinct from one another. Under the condition of 
asepsis we are now able to see wounds heal without the usual phenomena of 
inflammation. The symptoms of inflammation arc brought about by the dis
turbed functions of tissue which ha\•e been damaged. Repair, on the otbPr 
band, is the result of an active process by means of which the cells of the part 
are enabled to replace tissues which have been destroyed. 

Healing of a wound is said to take place either by first intention or by 
second intention. 

In healing by first intention, or primary union, repair takes place without 
suppuration . "'hen an incision is made through the skin and superficial tissues, 
the edges of the wound separate from one another according to the elasticity 
of the different structures which have been divided: the woun<l is said to gape. 
The bleeding of the smaller vessels soon ceases spontaneously, owing to the con
traction of their lumen and to the retraction of the arterioles into their sheaths, 
where they nrc soon obstru<'ted by the formation of a clot. The lnrgest vessels 
arc controll ed by pressure, torsion, or ligature. When the blood has been 
washed or wiped away the edges of the wound are carefully a~justed by 1~eans 
of sutures. If such a wound bas been kept perfectly aseptic-that is, 1f no 
bacteria have been allowed to gain access to it-we shall see but little change 
in the appearance of its edges during the healing process. There will be a. 
slight swelling of the lips of the wound, and tbe tissues in th? immediate 
neighborhood of the linear incision and around the stitch boles will be some-
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what firmer than in the natural state. This is due to the disturbance in the 
c.irculation owin~ to division of the vessels, and to the injury done to the 
tissues. 'fhere 1s no redness, as hyperemia is usually absent, bu~ a moderate 
amou~t of exudation occurs, which results in the formation of fibrm, by means 
of which the surfaces brought in contact are temporarily glued together. In 
large wounds the amount of exudation may be considerable, and, unless it 
be conducted off by a drainage-tube, may accumulate in spaces wh~cb have not 
been accurately brought in contact, and thus separate the opposmg surfaces. 
In order to avoid this either buried sutures or pressure must be employed to 
keep the raw surfaces of the wound in contact, or a drainage-tube must be 
inserted to conduct off the exudation, and thus allow the raw surfaces to 
adhere. 

It was at one time thought that the edges of a wound might unite by what 
was called immediate union-that is, by an adhesion of the microscopical 
structures of the part, without any reparative effort. It is now known that 
such a union is merely the temporary adhesion of fibers to fibers by means of 
fibrin, which is preliminary to final union by the formation of new tissue. 

In all large wounds, no matter bow careful the adjustment of the parts bas 
been, there arc always places where the walls have not come accurately in 
contact. If we examine under the microscope a wound healing by first inten
tion, we find these small spaces occupied by blood-corpuscles and masses of 
coagulated fibrin. There will also be found some fragments of bruised and 
injured tissue, and here and there small portions of tissue which have under
gone a necrosis owing to the impairment of their blood-supply. At the 
end of the first twenty-four hours there will be an accumulation of leucocytes 
along the line of the wound. The number of these cells is usually small, but 
when inflammation is present to any extent they may accumulate in sufficient 
numbers to obscure the pre-existing elements of the tissue. At this period the 
vessels arc not i;:.een near the margins of the wound, but Tbiersch has shown 
by injection preparations that a system of plasma-canals exists, which com
municate directly with the adjacent vessels, and that many of the red blood
eorpuscles and maRses of fibrin, apparently cxtravasate<l in the tissues, lie in 
these spaces, which thus are able to provide nutriment to the part until new 
blood-vessels are formed. As the process of repair proceeds the number of 
cellular elements of the part-bulijferent cells, as they arc called-increases 
perceptibly (Pl. V). 

As the cc11s increase the fibers of the old tissue become more obscure, and 
many of them, and of other elements which have undergone retrograde changes, 
disappear, and the cells seem soon to be supported in <L new granular or fibril
lated or reticulated interccllular substance, and the so-called granulation or 
embryonic tissue is formed. At first this is composed of round cel1s; in 
the course of a few days, however, a large number of spindle-shaped cells are 
found mingled with these, and other large ce11s with one or more nuclei, which 
are called cpithclioid cells. A high-power microscope will show, in fact, the 
greatest variety of shapes at this time. Later the spindle-shaped cells become 
more numerous, and the new tissue begins to present a fibrous appearance. 
The origin of the cells of the granulation-tissue is a subject about which there 
has been much dispute. Accordin~ to ~ohnhcim, these cells are the emigrated 
Jeucocytes, which are able by proltferatton to produce other cells like them
selves, and arc the active agents in the formation of the new tissue. 'l'he view 
that the fixed cells of the connective tissue and the parenchyma cells of organs 
arc able to proliferate and form new cel1s durmg the process of repair has been 
gradually regaining its lost position, and the very latest views are as follows: 
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Granulation-tissue contains many leucocytcs, but they take no active part in 
the healing process, serving simply as food for the other cells as soon as they 
have reached a certain stage in their career, known as the polynuclear starre 
a point beyond which they are unable to Jevelop. The cells coming from ~h; 
proliferating tissue-cells are the constructors of the new tissue, and they have 
in early life amooboid movements (Ziegler). It is not possible to distinguish 
the two kinds of cells in granulation-tissue, and when cells of either kind 
become polynuclcar they are no longer able to take an active part in the 
growth of tissue (Grnwitz). It is proposed by illarchand to call the leucocytes 

~~s~~~ i~01y~·a~~~a~:~~~.~~1~~i~~ ' ~:l~~:~.tio1S~~~~s:~~t~~c\~l~e K:.:~;ifct;t~~p t~o~1~~~ft:~ 

WoundhealiugbyGranulation{originnl). 

process new vessels begin to form in loops which develop from the pre-exist
ing vessels. On the surface of a capillary loop a mass of granular protoplasm 
is seen, which gradually increases in size and grows to a,n elongated mass of 
solid nucleated protoplasm which proj ects toward the edge of the woun<l. 
'l'hese prolongations either become attached to the wall of another vessel, or 
unite with sim ilar outgrowths from other vessels or with the cells of the sur
rounding tissue. Later, the central portion of these newly-formed structures 
melts away, and they become hollow and establish a. communication with the 
vessels from which they spring. The wall of the new vessel is at first homo
geneous, but later becomes nucleated and lined with endothelium. In this way 
a mass of capillary loops form on either side of the wound, e\·cntually becoming 
united and forming an exceedingly rich capillary network in the new tissue. 
As cicatrization compl<'tes itself many of the spindle cells and round cells dis
appear. Some undergo granular degeneration and are absorbed; others wander 
into the adjacent lymph-spaces, and are taken up again into the circulation; 
many, after reaching a certain stage of development, are destroyed by the more 
active cells in the reparative process. As the cells vanish new fibers make 
their appearance, and the wound becomes thus firmly .united. In the mean 
time, on the surface a clot or crust of broken-down blood-corpuscles, epithelial 
scales, and exudation-material has formed, underneath which new epithelium 
develops from the deeper Ja.yers of the rete mucosum which covers in the sur
face of the wound. 

When from loss of tissue or other cause it has not been possible to close a 
wound, and the lips arc separated widely from one another, union can onl:y take 

fia~: ~\~:~~: :U1~0~~8~v~~~:~~!~~~ t~ ~:~:l~~~n~v~r s~:~~~!1~~c~~~t:l~en c~~~~~ ~f 
an hour, that a film bas formed upon the surface; the wound has become glazed 
by the deposition of a thin layer of coagulated fibrin. This layer, at first trans
parent, soon becomes stained with masses of coagulated blood and fragments of 
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fibers torn fron;i their surroundings and lying upon the surfac~. This la?'er is 
~lso soon occupied by numbers of emigrated lcucocytcs. ln this way ~he "o,u,nd 
is covered over so that the structures beneath can no longer be recogmzc<l . ~he 
discharge which flows from the wound is at first of a reddish hue, am! consists 
chi~Hy of bloody serum in which are floating fragments of broke~1-down t1ss~e. 
'l

1
h1s gradual1y changes to a grayish color, and is found to contam more w~1te 

corpuscles and fewer red corpuscles as time goes on . In a. few days ~be cl1rty 
layer covering the surface of the wound is washed away by the discharge, 
which has now assumed the yellowish-white or creamy color .o~ pus, and the 
wound is said, in surgical parlance, to clean off. As the debns is swep_t away 
we find underneath a surface of bright and irregular-shaped nodules which are 
called granulations. The time which granulations take to fo~·m ~1~y vary 
from two or three days to a week, according to the health_ of the md1v1dual or 
the nature of the tissue invoh'ed. l\Iicroscopically, the tissue consists chie~y 
of small round cells mingled wit_h epithelioid or larger cells, such as are se~n m 
the so-called granulation-tissue, the origin of which has already been described. 
The velvety appearance of a granulating surface is duc to the little elevations 
on the surface produced partly by growth of cells near the blood-vessels and 

par;l~~~::i~y'1'~}etl,~ ~1f0~~::~·~ng;.~J~~l~; ~t1~:~~:~!d~~artly by the growth of 
the granulations and partly by cicatricial contraction by which the edges of the 
wound are approximated. In the mean time the epidermic ce11s by prolifera
tion b~gin to CO\'er in the margins of the open surface of the wound, and a 
thin bluish-white bordor indicates the presence of :; fresh epithelial cell-growth . 
New formation of epithelial cells cannot occur in the center of the wound 
unless some fragment of epithelial structure, ~uch as a portion of a papilla, 
sweat-ducts, or hair-follicles, may have remained, from which such an outgrowth 
could take place; hence cicatrization always progresses from the circumference 
toward the centre. Occasionally the growth of gmnul:.ttions is so exuberant 
that they project above the surface of the skin, and the epithelium may then be 
una .. ble to cover in all the surface. This "proud flesh," as it is popularly 
called, must be removed with the knife or caustic before the healing process 
can be completed. Healing may take place by direct union of granulating 
surfaces, or "ltealin.r; by third intention." It readil.v occurs in wounds ren
dered aseptic and kept so by the use of iodoform or sterilized gauze. The 
gauze being removed on the second or third d:ty, the surfaces from which little 
or no secretion exudes arc brought in apposition and unite. 

After the cicatrix has freely developed, it consists of fibers interwoven in 
various. directions posse~sing great contractile powers, which cause many of 
the delicate vessels to disappear and the red i;:car to grow pale. In extensive 
scars this contraction gives rise to great deformities, particularly when the 
wound is situated in regions where two adjacent portions of the body may be 
thus bound together by a dense scar. Examples of this may be seen after 
burns on the neck or at the flexures of the joints (see Burns). 

Granulations arc not always firm and red: occasiona11y they are pale and 
flabby, which appearan ce is due to an unusually ccdematous condition. These 
arc oftpn seen in tubercular processes. Ercthistic granulations bleed easi ly 
and arc excessively painful. They a.ppcar to be caused by some mechanical 
disturbance of the wound. The surface of the wound will sometimes be 
found covered with a membrane which has a diphtheritic a.ppcarance, and is 
caused by imperfect development of the capillary vessels or is dne to their 
obstruction by inflammation. A coagulation-necrosis of the upper layers of 
the granulation is thus produced. 
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The healing of subcutaneous wounds does not <liffcr essentially from 
the process already described. R epair, however, usually takes place without 
suppuration. In this case we find the seat of the wound occupied by a blood
clot, sometimes of considerable size. As repair progresses the extravasated 
blood is gradm1lly absorbed, and granulations push out from the surrounding 
connective tissue and ramify in the clot, which furnishes a favorable culture 
soil for the new cell-growth. The amount of inflammation which will accom
pany this process depends upon the degree of injury or upon bacterial infec
tion. In the case of infection b~~ sloughing of the integuments or of intra
vascular infection, suppuration will take place and an abscess will form. 

The same mode of healin g under a b lood-clot occurs when an open 
sterile wound has been fill ed with an aseptic blood-clot which is allowed to 
remain . 'l1hc layer of clot which covers the surface becomes hard and dry, 
and gradually loses its dark color. As the clot shrinks the epithelial margins 
follow close upon its edges, while the connectirn ti!:lsue-growth beneath has 
been subst ituting itself for the fibrin and blood-corpuscles which are gradually 
absorbed. W"hcn che wound has healed the remains of the surface clot break 
up and come away with the dressings, and a. firm cicatrix is disclosed. If 
infection of the wound bas taken place, the clot will break down and be swept 
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awa.y with pus which forms, and the wound will then heal by $'ranulation . 
This method of healing by organization of the bloo<l-?lot, as 1t has been 
called, is the one which usually occurs in ruptures of the mternal organs, such 
as the liver or the kidnevs. 

11be formation of fibrillar connective tissue is accomplished by the prolifera
tion of the fix ed cells of the connectirn tissue. Cell-di1•ision takes place either 
direct ly or indirectly. Direct ce ll -division (Fig. D), which is simply a segmen
tati on of the nucleus followed by a division of the whole cell , w~s thought to _be 
the ordinary mode of ce ll-g~·owth, but the indi~ect _rnct~_od 1s the ~ne which 
usually occurs. This latter 1s known as karyokines1s (] 1g. 10). VI hen such 
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a mode of cell-division is ahout to take place, the deli cate reticulum of .fiber of 
which t~e nucleus is composed when in the quiescent state-and which is call ed 
chromatme substance, from its capacity to take staining fluids-becomes con-

F10. 10. 

verted into a skein of contorted filam ents, which ~radually assumes the shape of 
a rosette, and subsequently a star. Meanwhile the wall of the nucleus has dis
appeared. In a later or equatorial stage of the process the star-shaped mass of 
filaments separate into two groups, which di spose them~e],·es around the two poles 
of the nucleus, leaving a clear space in th e plane of the eq uator. Wh en the 
nuc1cus has thus divided the filam ents return to their former quiescent state. The 
protoplasm is contracted a]on~ the Jine of eq uatorinl diYision, and the division 
of the cells becomes complete (Quain). 'l'hc new cell<, or fibroblasts, as they are 
called, become elongated by th e formation of prolongations from th eir extremi
ties, and, as shown above, deve]op fibrillro by a differentiation of their proto
plasm. 

Examples of wounds of bloodless tissues arc seen in the corn ea and in car
tilage. ·when the cornea is divided and the wound gapes. it is fill ed in at first 
partly by a coagulum of fibrin, and partly by a growth of epithelial cells. At 
the end of a few days the corneal corpuscles begin to proliferate and push aside 
the elements which occupy the cleft, and thus permanently close the wound. 
In cartilage, owing to the poor supply of nu t riment, th e cells appear to take but 
a feeble part in the process. o~ repai r. I~cised woun~ls o~ joint.cartilage are 
found many weeks after the IIlJUry filled with a clot of fibrm, which e,·entually 
is replaced by connective tissue. 'l1he cart ilage·cclls near the wound Occome 
polynuc1 catccl, and the in tercellular substance becomes fibrilla.ted, but this is 
probably only a. retrograde metamorphosis. 

New epidermis is formed by proliferation of the epithelial cells. New 
epithelial cells possess amreboid movements, and may wander a short distance 
from the margin of the wound. 11he deep layers of the rete mucosum fumish 
cells which mul tiply rapidly, and it is this layer of the sk in which is utili zed 
by R everd in in transplanting small grnfts to the granulations. 'l'he success 
of the Thiersch method, which consists in the t ransplantation of portions of 
skin several inches in length to the f~·eshly·cut surface of open wounds, is due 
to this fact. 'rhe grafts ~re cut. with the razo1: and tire exceedingly thin, so 
that only the most superficial portions of the skrn are removed. 

R egeneration of striped muscular fiber occurs to some extent in slight injuries. 
The cicatrix following a wound in the muscle is, however, usually composed of 
connective tissue, and the fragmen ts of the muscle are thus united by a tendin
ous mass. At first an increase in the size and number of the muscular nuclei 
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are seen. Some observers have noticed karyokinetic changes in these nuclei . 
These new cells or sarcoblasts assume a spindle shape and are arranged in rows, 
a.ncl at the end of the third week begin to show striations. Ea.ch spindle cell 
elongates, and fina.lly forms a muscula.r fiber. Regeneration of muscular fiber 
has been observed in myoc:irditis, and has also been produced experimentally 
in animals. Attempts to graft the muscle of a dog into a wound of the 
biceps following extirpation of a tumor did not succeed. Large loss of 
substance of muscle, h0\rnver1 may not be followed by much impairment of 
motion. 

Re,qeneration of nerve-tissue is sufficiently perfect to unite the ends of 
divided nerves which have been sutured, n,nd to restore CYcn the continuity 
of nerves which have been resected in their trunks for the cure of pa,in. 
Views differ as to the histological cha.ngcs which occur during the process of 
repair. Growth appea.rs to be more active from the central end, although 
it may take place from the peripheral end also. rrhe axis-cylinders become 
elongated and divide into several fibers, which later are covered by the medul
lary sheaths. According to another view, the axis-cylinders may be formed 
by a growth of spindle cells, neuroblasts, which takes place from both ends 
of the di,·ided nerve and unites the two fragments. Around these cylinders 
medullary substance is deposited later, and new sheaths are thus produced. 
The completion of the process takes several months. When the ends of the 
nerve are scpa.rated by a dista.nce of over one inch in length, repair can rarely 
take place spontaneously. The ends of the nerves have then a club-shaped 
enlargement, due chiefly to a growth of the neurilemma, and many of the fibers 
become degenerated. Suturing of the ends of a divided nerve, with restora
tion of function, bas been accomplished over a year after the injury. 

When a tendon is <livide<l the two ends are separated from each other in 
the tendon-sheath, and a flow of blood fills the in tervening space with clot. 
A growth of cells takes place from the sheath and sunounding tissue, a.ncl 
gra.nula.tions force their wa.y into the clot, which is absorbed. 'l'hc new tissue 
gradually assumes the appea.rance of a. fibrous tissue running parallel with the 
fibers of the tendon. 1'he tendon docs not a.t first appear to take any part in 
the process of repair; later it is difficult to distinguish between the old and the 
new fibers. The new tissue appears to be derived chiefly from the connective 
tissue. 

When a bone is broken the new tissue which unites the fragments is usually 
bone (Fig.11). A true regeneration of bone, therefore, docs take place. The tis
sue which first forms around and between the ends of the bone is of a temporary 
character, and is called the provisional callus; that formed from the periosteum 
is called the external callus; and that from the mcdullary tissue, the £ntPrnal 
callus. 'l'he intermediate callus lies between the ends of the bone, and is at 
first, in part, a growth from both of these regions; but it is here that the per
manent cicatrix is finally developed from the bone-forming tissue. The size 
of the callus will depend upon the amount of traumatism and the amount of 
displacement and of motion <luring the process of repair. Later the provisional 
callus is absorbcd1 and cica.trization is sometimes so perfect that it is difficult 
to detect the precise scat of an old fracture. In growing bone the cells which 
are most active in the pl'ocess of development arc found in the deeper layers of 
the periosteum. Here an act ive cell-growth ta.kes place, and medullary :::paces 
containing the bone-formin-"' cells or osleoblasts are developed. A growth of 
bone n.lso occurs in the deep~r layers of the cartilage. Bone-salts are deposited 
between the cartilage-cells, and the spaces occupied by them are converted into 
.nedullary spaces, and the medullary cells, and probably also cartilage-cells, 
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become converted into osteoblasts. The osteoblasts form new bone by a change 
of their protoplasm into a finely fibrillated or homogeneous material, which by 
a deposit of lune-salts is transformed into bony lamell::c. Absorption of bony 
sub.stance 1s accomplished by giant cells, now known as osteoclasts, .w l11ch are 
derived from the protoplasm of the various kinds of cel ls which come m contact 
with bOJ~y tissues (Tillmans). These cells are said to form carbonic dioxide, 
which dissolves the lime-salts. 

The ossification of the external callus is accomplished by the osteoblasts. 
These cells are observed developing in the granulation-tissue which bas 
form ed between the bone and the periosteum. The osteoblasts develop an 
ostco i<l tissue which su bsequently, by deposit of lim e salts, becomes true bone; 
or the bone-formation may be preceded by the development of cartilage from 
these formative cells. In the second week an osteophytic growth is alrea dy 
seen on the surface of the bone, and by the end of the third week the peri
osteal callus usually consists of firm, spongy bone. A similar formation of 
bony tissue occurs in the medullary cavity in the development of the internal 
callus (Fig. 12). The amount of this growth varies greatly in different 
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cases. Formation of carti lage also occurs here near the seat of fra cture, but 
is not so constant or extensive as in the periosteal callus. Th e provisional 
callus bccom<'s converted into a permanent cicatrix by a condensation of its 
tissue. An absorption of its more superficial and deeper portions also takes 
place-a process which is brought about mainly by the action of the osteo-
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clasts. rrhc dense cortical bone at the point of fracture shows at first no 
change, but su~~mquently becomes porous :rnd finall.v unites" ith the adjoining 
fragment. It 1s eventually changeLl again into dcn~c bone Ly the action of 
the ostcoblasts. The. medullary cavity. of the bone, sometimes completely 
broken m its contmu1ty by an overlappmg of the fragments, is finally more 
or less completely restored (Fig. 13). 

The liealin,r1 of arteries after ligature is not unlike that of bone in the 
sequence of events. We have here also :t pro\'isional growth which forms 
around the ligature and encloses the two ends of the ve:.:;scl; as in the bone. 
the size of the "callus," as it may be c:allctl, will depend upon the amount of 
traumatism. In the interior of the vessel a thrombus forms, which in purely 
aseptic operations is exceedi ngly small, and it has been maintained by some 
observers to be absent altogether under these conditions. The proximal 
thrombus is usually larger than the distal one. The extemal growth or 
"callus" is compo~ed of granulation-tissue, and :ts the walls about tlie ligature 
a.re infiltrated with leucocytcs, the ligature loosens its hold upon the \"essel, 
ancl the two ends retract and separate slightly from one another, but are 8till 
held enclosed in the external callus. rl1 he ends of the vessel now open slightly, 
and admit a growth of granulation-tissue "Lich infiltrates the thrombus. 
Subsequently this granulation-tissue is absorbed, and as it disappears it 
becomes apparent that a growth has taken place from 
the walls of the vessel which forms the permanent cica
trix. In the interior a formation of new tissue has 
taken the place of the thrombus, which now has disap
peared. lf the thrombus bas been a Jarge one, there 
will be a considerable growth of connective tissue filled 
with vascular spaces. A new growth of endothelium 
COYCrs this tissue a.nd lines the new vessels contained in 
it. In aseptic wounds the a.mount or connective-tissue 
growth is sma.11, and we then find, when the process is 
completed, a crescent-shaped cicatrix at the end of' the 
cul-de-sac formed by the ligatu red vessel. The surface 
of this cicatrix is cornrcd with a new endothel ium ; 
below this is a new layer of muscular cells which have 
developed from the media, and externall y is a. connec
tive-tissue growth from the adventitia (Warren). The 
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~!~P~~~.~ht~e;~n~;·~.~~~d c~l~~s~esU~l:!~h t~\l~f!e~~0f~1~~ce:.~ f~~:\i~:t~~:r!f~~a1 {~~l~~ 
is a possibility that the lumen of the vessel may not 
be obliterated. According to Senn, however, two ligatures can be applied 
near each other, without sufficient force to rupture the coats, with speedy 
obliteration of the vessel. Ballance and Edmunds believe that the cicatrix. 
is composed of ordinary scar-tissue formed from the connective-tissue clements 
in the vessel-walls. 'rhey also recommend a double ligature, the material 
being tendon or peritoneum. Their stay kuot, recommended for large vessels, 
is tied as follows: 'l'he first hitch of a reef knot shou lrl be made on each 
ligature separately, and the ligatures should be so tightened that the loop lies 
in contact with the vessel without constricting it. 'l1hen, taking the corre
sponding ends of the two li gatures in the two hands. constrict the vessel so as 
to occlude it. 'rhcn complete the reef knot, trea.ting the two ends in each 
hand as if they were a single thread. In amputation-stumps the ligatured 

3 
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arte~y does not terminate abruptly in a cul-de-sac at the point of ligature, 
but is partially obliterated for some distance from the ligature by a growth 
from the intima and other coats of the vessel. This compensatory end· 
arteritis adapts the vessel to the greatly diminished blood-supply needed for 
the stump. After ligature in continuity the branches given off above and 
below the ligature become enlarged, and, anastomosing with one another, 
establish a collateral circulation. 

CHAPTER IV. 

TIIE TRAUMATIC FEVERS. 

Trrn fever which occurs after the infliction of a wound may be aseptic or 
septic, according to the conditions which prevail at the time of the trauma or 
injury. 

Clinically, surgical fevers may be divided into two main groups, the 
benign and the malignant types of fever . It is the former group only which 
is considered in this chapter. 

The benign grnup includes those forms which are described usually 
as traumatic fever, and focludes aseptic fever, septic or "surgical" fever, 
as it was formerly called, and suppurativc fever. To these may be added 
certain special forms, such as surgical scarlet fever and urethral fever. 

The malignant group comprises septicemia, sapremia, and pyemia.1 Sep
ticemia and sapremia. may be regarded as malignant types of surgical fever, 
and pyemia the malignant type of suppuratiye fever. 

Aseptic fe ver is characterized by a pyrexia which accompanies wounds 
healing by first intention. It was formerly supposed that fever was a symp-
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tom necessarily associated with infection of the wound, but after the anti
septic treatment of wounds was perfected it was discovered that many wounds 
thus treated were accompanied by a considerable rise of temperature, par-

1 See pp. 59and 62. 
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ticularly those in which a large amount of blood-clot existed between the lips 
of the wound, or in large wounds where, necessarily, more or less bruising 
of the tissues has occurred (Fig. 15). 

It has been shown by experiment that a large number of chemical sub
stances when introduced into the circulation will produce a rise of tempera,... 
tore. Among them is the fluid obtained from defibrinated blood, which 
contains a substance known as fibrin-ferment. When injected into animals 
this ferment produces extensive coagulation of blood in the vessels and death. 
Other substances, as pepsin, and even water, when injected will produce 
febrile disturbance. 

During the healing of a large wound there is necessarily a breaking down 
of minute portions of tissue and blood-clot, which, with effused serum, are 
absorbed in greater or lesser quantity. These chemical substances a.re but 
slightly altered from their normal condition, but when absorbed appear to 
have what is known as a pyrogenous or fever-producing action. 

'l'he normal temperature of the body is 98.4° F., or 37° C. During this 
form of constitutional disturbance the temperature may rise to 102° F., and 
not return to normal for several days. Beyond the pyrexia there are but few 
symptoms in aseptic fever. The patients thus affected do not suffer from 
malaise or delirium, and are rarely conscious of feeling ill. They may be 
able to sit up in bed or to move about the room. 

Thi form of fever is seen during the healing of simple fractures and of 
wounds in which no drainage has been employed, or in very large wounds 
which arc healing by first intention. 

Traumatic, Septic, or Surgical Fever.-Bcfore the introduction of the 
antiseptic method of treatment all wounds healed with more or less inflam
mation, even when suppuration did not occur, and this was supposed to be a. 
part of the process of repair. The amount of constitutional disturbance was 
considerable, and was ca lled surgical or traumatic fever. Examples of this 
type are seen to-day in wounds that have not been treated antiseptically, partic
ularly those which are d·ue to injuries and have been exposed to septic infection. 
The presence of bacteria of various kinds in the secretions of such wounds 
gives rise to a fcrmentative process during which ptoma'ines are developed 
and are absorbed, producing fever . Very few bacteria are found in the blood 
during this type of fever, and if present they are rapidly eliminated. There 
is no progress i,·e de,·elopment of bacteria in the system, as in septicemia. 

Surgical fever is not to be confounded with suppurative fever, for, although 
suppuration may occur in inflammations which produce the former, the tem
perature falls when suppuration takes place, and the decomposing fragments 
of tissue, together with the ptoma"ines they produce, are washed away. This 
fever is produced by lhe products of decomposition rather than those of 
suppuration . 

The constitutional symptoms correspond pretty accurately with the con
dition of the wound and the amount of inflammation. There is a sharp rise 
of temperature a clay or two after the operation or injury; the skin is hot 
a.nd dry, the pulse rapid, and the tongue coated. ~rho subjective symptoms 
are a.lso more marked; the patient suffers greatly from beat, thirst, and rest
lessness, and there may be delirium. The urine is scanty and highly colored. 
On the evening of the second day the thermometer indicates a temperature 
of 102° or more in the axilla. The following morning the temperature 
drops a degree, to rise higher than before in the C\'ening. On the third or 
fourth day, when suppuration is established, the wound cleans off, gr~nula
tions spring up, the chemical substances which ba,'e caused the pyrex1a are 
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no longer absorbed, and the temperature fallQ, Rurgical frn>er does not. last 
o~·cr a week, by the end of which time the symptoms of fcvC'r have entirely 
disappeared. 

'l'he constitutional disturbance in this form of fe,·er usually corresponds 
pretty accuratC'ly with the local condition of the wound. When, therefore, 
all symptoms are well marked, infection of the wound should be suspected 
and the dressing should be removed for a thorough examination. ri'he lips of 
the wound arc usually found red, swollen, and tender, and on pressure decom
posed blood-clot, and perhaps pus, ma.y ooze at one or two points from between 
the lips of the wound. The stitches should be removed, the wound opened 
and disinfected, and a moist dressing in the form of antiseptic fomentations 
should be applied. 

In slight disturbances such a dressing may suffice to ca.rry off all decom
posing secretions without removing the stitches, and the wound may heal 
after all by first intention . Experience only will enable the surgeon to 
decide whether to interfere or to leave the wound undisturbed. 

Suppurative fever, or, as it is sometimes called, secondary fever, 
is a term employed to denote that febrile condition which prevails after sup
puration has been established. It occurs only in those C<1~es in which pus is 
retained, so that some of its constituents are absorbed. 

If at the usual perio<l of defcrvescence of surµical fever we find the tem
perature remains high, or there is a rise after the mmal fall, it is hi~hl.v 
probable that an accumulation of pus has taken place between the lips of the 
wound and is unable to escape. The pyrexia. is probably produced by the 
absorption of a chemical substance which has been formed by the pyogenic 
organisms. 'J'he micrococci are not found to any extent in the blood or 
tissues, and the fever curve drops as soon as the pus is evacuated. It is 
evident, therefore, th:tt there is no progressive infection of the system by 
virus a.lready a.bsorbed, as in pyernia. 

When pus is confined in a. wound the coni:;titutional disturbance is usually 
well marked. 'l'here is a sharp rise of temperature, accompanied perhaps by 
a chill. If the puR is evacuated promptly, the suppurative process may be 
arrested, but occaRionally the surrounding tissues become affected and the 
pus burrows in various directions. 

'l1hc fe,•er corresponds pretty accurately with the degree of ioral inflam
mation. During the acute Rtage the fever remains high with s1igbt diurnal 
variations; later, when a. state of chronic suppuration has been established 
and pus is to be found accumulating at the bottom of numerous sinuses, the 
fever curve assumes a remittent type, falling in the morning to the normal 
point, to rise again several degrees in the evening. This is the type of the 
so-called hectic fever (hnx6(, a habit), accompanying the chronic suppura
tions which are so marked a. complication of the tubercular proccs.R. With 
the continuance of the fever there are marked emaciation and proRtration. 
1'he pulse becomes; weak and rapid. Diarrhea and nip;ht-sweats arc often 
prominent symptoms, and unless the suppuration is checked the patient may 
succumb to septic poisoning or to exhaustion. In the more chronic form the 
ema.ciation is gradual. Enlargements of the lymphatic glands and amyloid 
degeneration of the internal organs arc often found. 

The treatment of acute suppuration consists in the e~tabliRhment of 
thorough drainage with disinfection of the entire suppurating surface. For 
this purpose free incisions ~hould be made in order to lay op?n the pus-cavity 
and render its walls acce~s1ble to the curette. AftC'r all the infected material 
that can be removed is s01·aped away, the remaining surfaces should be 
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thoroughly cleansed with peroxide of hydrogen or sulphurous acid (1: 30) and 
disinfected with solutions of carbolic acid, corrosive sublimate, or zinc chloride. 

WLen joints arc involved the question of resection must be considered. 
The presence of an amyloid degeneration of the kidneys, as revealed by an 
examination of the urine, is a contraindication to resection, and in these 
casC's amputation may offer a. better chance of saving life. 

}?rec stimulation and a nutritious diet are indispensable. In many cases 
placing the patient in the open air for several hours daily may bring about 
a decidiJd improvement, even in serious cases. 'Yhcn, however, those pro
cef'ses are associated with tuberculosis the prognosis is most unfavorable. 

S urg ical Scarlet Fever.-A srarlct rash may occur after surgical opera
tions, a.n<l the eruption may be followed by <lcsquamation. In many of these 
cases ~here has been an infection of the system through thC' wound with the 
virus of scarlet fHet'. Such infections are more likely to occur if the wound 
involves a mucous membrnne1 as in cases of lithotomy. The appearance of the 
symptoms of surgical scarlet fe\•er arc, according to Paget, quite "disorderly,'' 
the period of incubation, for instance, being much shorter than usual. 
Scarlet rashes may occur also as the result of vaso-motor disturbances, or 
from the absorption of a chemical poison from the wound, or from bacterial 
inYasion, as in pyemia and septicemia. 

Urethral fever is a term given to the chill and pyrexia which often 
follow the introduction of a catheter or sound into the bladder. It bas been 
cited as an example of the purely nervous origin of fever. 

Many of these cases are probably due to the infection of a wound of the 
mucous membrane caused by the instrument, but some cases are not to be 
accounted for in this way, but are to be explained only by reflex nervous 
action. 

TRAUMATIC DELIRIUM. 

This term is used to denote those forms of delirium which occur as the 
result of injury, and are not due to alcoholism . 

'l1he anatomical seat of delirium is in the cortical gray matter of the brain. 
The delirium is due either to functional disturbance or anemia of that region or 
to inflammations of the cortex and meninges-more particularly of the middle 
and pm1terior lobes (Hunt). The causes of delirium are as numerous almost as 
the inj urics which give rise to constitutional disturbance, but there are certain 
lesions which seem more prone to this form of functional disturbance than 
others. In some cases of shock there is considerable mental exaltation and 
excitement which are quite characteristic, the condition being known as "pros
tration with excitement." There is usually no marked delirium, but at times 
a teml'orary mental aberration of a well-defined character. It may precede 
and accompany cerebral lesions, such as hemorrhage from trauma, or throm
bosis and embolism. 

Delirium is often noticed in children after capital operations, being out of 
proportion to the a.mount of fever which exists. In traumatic fever of a. severe 
type, as we have seen, delirium may be present. Among other surgical lesions, 
severe burns and ~calds and facial erysipelas may be mentioned as par
ticularly lioble to he accompanied by delirium. In some individuals pa.in 
alone is often sufficient to produce a temporary mental aberration, which dis
appears immediately upon the subsidence of the pain. This. form of deli~·i?-m 
is allied to the so-called delirium nervosum of the German wnters-a cond1t1on 
of nervous disturbance which comes on after injuries in hysterical subjects. It 
may occur in the stage of convalescence following erysipelas and other inflam-
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matory diseases in nervous patients. It is characterized by considerable mental 
d.epression. '11ransitory psychical disturbances may also follow surgical o,r?ra
t10ns, and there may be developed at times not ouly melancholia, but a suicidal 
ma.ma. A nervous delirium without fever is occasionally noticed after opera
tions ~pon portions of the body supplied with unusually sensitive nerves. T~e 
operation for phimosis, with an unusual amount of irritation of the glans penis, 
is an example. Severe nervous disturbance and delirium following operations 
or injuries, without a corresponding amount of inflammation or fever, should 
cause the surgeon to inquire as to the possibility of poisoning by iodoform or 
carbolic acid-conditions readily shown by an examination of the urine. 

The treatment of this form of delirium consists in the removal of all local 
sources of irritation, in the application of ice to the head in some cases, and in 
the use of the bromides and hypnotics. If due to cerebral anemia from loss of 
blood, suitable stimulation is indicated. Opium is usually not well borne, and 
should be reserved for those violent cases which cannot be controlled in any 
other way. 

DELIRIUM TREMENS. 

This disease is a form of mental disturbance characterized by delirium, 
anJ accompanied by a peculiar tremor of the muscles, occurring in individuals 
habitually intemperate in the use of alcoholic stimulants. It follows either 
a debauch or some injury which suddenly confines such a patient to bed; 
hence its consideration here. It is said to be much less common in countries 
where wine and beer are the national beverages than in those in which spiritu
ous liquor is consumed. The habitual use of various drugs is said to produce 
it, as opium, tobacco, and cannabis indica, and even tea and coffee. The 
term rnania-a-potu is used to denote an acute type of delirium following a 
debauch, in which the patient may become maniacal. 

Delil"ium tremens was formerly supposed to be due to an inflammation of 
the brain. Usually, however, the post-mortem appearancf's indicate no sign 
of active inflammation beyond some thickening of the meninges. According 
to Hunt, there is a condition so characteristic that it has been called "wet 
brain," consisting of a passive congestion with serous exudation in and under 
the pia mater, filling the ventricles and following the convolutions. Chronic 
gastric catarrh is also found to exist, and athcromatous degeneration of the 
arteries, fatty liver, and Bright's disease. 

The symptoms of delirium set in gradually. The patient, removed 
from bis ordinary surrounclings, complains of feeling uncomfortable; he is 
restless and tremulous; there is much depression of spirits, and bis sleep is 
disturbed with nightmares; he talks in his sleep, and may wander about during 
the night, but the next morning assert' that be has slept well. When it fol
lows an injury, the onset of the disease is usually sudden. With the full 
development of the disease there is complete insomnia, with a muttering delir
ium frequently broken by loud cries, and " peculiar tremor of all the mus
cles. The patient is constantly employed pulling the bed-clothes about, tear
ing off dressings and splints, and endeavoring to get out of bed. He appears 
to be more or less insensible to pain, and may walk upon a broken leg without 
showing any signs of suffering. He is the. vi~tim of all manner of delusions, 
usually of a horrible nature. The hallucinations .take the form of hideous 
animals and insects; occas10nally they are obscene m character. The patient 
may be momentarily. recalled to .himself suffoiently to _give an intelligent 
answer, but relapses 11nmedrntely mto his prev10us c?nd1t1on. There 1s little 
fever, although occasionally there may be a marked l"ISe of temperature. The 
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pulse is weak and quick, and there is rapid loss of strength, due to the small 
amount of nourishment taken during the debauch and the later inability to 
retain food. 

In favorable cases, after two or three days of insomnia sleep comes sud
denly, and on a.wakening the delirium is found to have disappeared. In severe 
or fatal forms the prostration increases rapidly and is a. marked feature, the 
pulse failing greatly in strength. The patient may die suddenly from heart 
failure. Pneumonia, a complication unusually frequent in alcoholic subjects, 
may supervene, and bring about a fatal issue. r11be prognosis of the disease is, 
however, usually favorable. Among the most reliable symptoms which give a 
clue to the patient's condition are the pulse and temperature. 'l'he weak and 
r:ipid pulse is a. measure of the prostration, and the rise of temperature is a 
warning of complications such as pneumonia or septic infection of the wound. 

'l'he prophylactic treatment consists in the employment of alcoholic stim
ulants in moderate quantities, of capsicum and digitalis, and of nourishing food . 
The last is only secondary in importance to sleep. By these means the nervous 
system is steadied and the strength of the patient maintained . Any indica
tion of nervousness or insomnia should be met with a free use of the bromides. 
An attack may in this way be warded off. During the attack mild stimulation 
with liquor or beer is usually advisable, although the use of stimulants must 
be determined by the circumstances of each case. The drugs which are most 
frequently used at the present time are ch loral hydrate and the bromides. It 
is probable that sulphonal in sufficient doses to cause sleep has rather too depress
ing an influence upon the heart's action. The question of the use of opium in 
this disease has been much discussed. In mild cases it is not necessary, but it 
may be of much value in quieting restlessness when it is of great importance 
that splints or dressings shoulrl not be disturbed, or when the delirium is of so 
acule a type that all other remedies fai l to control the patient. 

CHAPTER V. 

SUPPURATION AND ABSCESS. 

SECTJOX 1.-SUPPURATION. 

SUPPURATION is due to the action of the pyogenic cocci upon the tissues, 
and is the usual termination of infective inflammation. It is the process by 
means of which the exudate and the tissues involved become liquefied and con
verted into pus. The organisms most frequently found in pus are the staphylo
coccus pyogencs aureus and al bus. They have a tendency to accumulate in 
clusters, and when growing in the tissues produce circumscribed forms of 
suppuration. The streptococcus, which is sometimes present, on the other 
hand, &hows less tendency to cause loca.I suppuration, but spreads rapidly 
through the tissues by the lymphatics, and eventually gives rise to a ditfuse<l 
form of suppuration. When grown on beef gelatin the staphylococcus causes a 
liquefaction of the culture medium in virtue of its pcptonizing action, which is 
due to the presence of a soluble peptonizing ferment, and it is in consequence 
of this action that the fibrinous exudate and the inflamed tissues become 
converted into pus. . 

That the pyogenic cocci are the cause of suppuration has been abundantly 
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shown by microscopical investigation and experiment. 'fhey a.re foun~ in the 
pus of all acute abscesses, and sometimes in cold absces:;es. T11e failure to 
find them in the latter class of abscess bas been explained in \'arious ways. By 
some these abscc~ses arc supposed to be caused by the bacillus of tub.erculosis 
alone, but the most probable explanation is the dying out of the organisms and 
the deposition of their remains as a. sediment. Experiments on animals show that 
these organisms when injected in sufficient quantity un<lcr the 1';kin will prod~ce 
suppuration. When absorption takes place rnpi<lly,. however, a larger quantity 
can b~ injected without producing suppuratior~ .. In m:.u~ ino~ulation through 
abrasions or wounds, an<l even through the unlllJUred skin, will ca.use suppu
ration. Garre produced furuncles of the fore<Lrm by rnbbing in a culture of 
the aureus. 'fhe question of suppuration without the agency of bacteria has 
been carefully studied recently. Experiments on animals with the injection of 
calomel, mercury, turpentine, and croton oil show that certain drugs can produce 
in certain animals pus, or, as it would be better called, "puruloid material," 
containing no bacteria. Non-bacterial pus can also be produced by introducing 
cultures of cocci which have been sterilized by heat. In this case the organ
isms have been remo\•ed, but their chemical products still remain, an<l are 
undoubtedly important factors in the production of inflammation and suppu
ration . Practically, however, the surgeon never has to deal with non-bacterial 
suppuration. 

Among the predisposing causes of suppuration may be mentioned diminished 
vitality of the tissues. 'l'he healthy body is intolerant of bacteria, and will 
resist the invasion of a mass of organisms which an inflamed or diseased part 
may be unable to withstand. The milder types of inflammation seem partic
ularly well adapted to encourage bacterial growth. Some of the severest types 
of suppuration, such as acute osteo-myelitis, follow often slight blows or inju
ries. The delicate reticulum of blood-vessels found in the medullary cavities 
of bones furnishes a convenient lodging-place for swarms of bacteria, owing to 
the slowness of the blood-current and the tortuous course of the blood-channels. 
When the circulation bas been impaired or arrested by an extraYasation of 
blood or a congestion of the part, the conditions are fa\·orable for an intraYas
cular infection if organisms happen to be circulating in the blood at the time. 
As we have seen, micro-organisms ma.y from time to time be found in the cir
culating blood, particularly in indi\·iduals of feeble constitutions. 'fhe :rna
tomical nature of the part will therefore favor suppuration in certain localities. 
A most familiar example is the lymphatic gland tissue. There the organisms 
wliic:h ha\•e invaded the tissues through a. wound, and have found their way 
into the lymphatic vessels, are arrested, and a glandular abscess results. The 
condition of the blood is also a predisposing cause, as the tendency to carbun
cular inflammation in diabetes shows. 

The material which forms as the result of suppurati ve inflammation is 

pus.P us is a yellowish-white fluid of the consistency of milk or cream, of an 
alkaline reaction, and commonly nearly ~1lorlcss. It ~1as a specific gravity of 
about 1030, and when allowed to stand 1t separa.tes mto a. clear fluid known 
as pus scrum, :md a sediment which a\•crages from 10 per cent. to 20 per cent. 
of the whole amount. 

11he liqnor puris, or pus serum, is a pale greenish-yellow fluid which does 
not· coagulate spontaneo.uslJ:, and c?ntaius an albt~rninous substance known as 
peptone. rrhe Salts wl11ch It COntUlllS are present Ill about the Same proportion 
as in the blood. 

1'he sediment consists of pus-corpuscles, the pyogenic cocci an<l the other 



SUPPURATION A N D A BSCESS. 41 

forms of micro-organisms that may be present, and fragments of broken-down 
tissue. 

;\lost of the pus-corpuscles are the altered leucocytcs wh ich have escaped 
from the blood-vessels wi th the exudn.tion ; others are dcr i \·cd from the prolif
ernted fi xed connective-tissue cells. When first taken from a fresh abscess 
many of them are found to possess amooboid movements. 'l'h ey are a li ttle 
larger than the white blood-corpuscles. 'Their protoplasm is somewhat gran
ular, and when acetic acid is added to them they a.re fo un<l to contain se veral 
nuclei. rl 1his polynuclea.r condition was supposed to be ev idence of an abili ty 
of the pus-corpuscles to proliferate, but it is now recogni zed as a sign of degen
eration. 'l1!10y also occasionally contain drops of fat; . others are full of 1arge 
granules, which, wh en they break up, liberate a g ra.nul a.r detri tus which may 
be seen suspended in the fluid. 

rrhe color of pus is occas ionally blue. This is due to the presence of the 
bacillus pyocyaneus, ordinarily considered a lmrml css organism, but the presence 
of which indicates slowness of repair. Orangc·colored pus is caused by the 
presence of hcmatoidin crystals, and is found in some forms of' inflamma tion. 
I t is probably clue to the fact that many red corpuscles in the ex udation have 
been broken up by the septic process. 

The peculiar foul odor of pus which comes from the neighborhood of the 
vagina or rectum is due to the presence of the bacillus pyogenes fretidus. The 
thick creamy, odorless pus which :Bows from an acute abscess was form erly 
known as healthy or laudable pus. I t contains comparatively few bacteria.. 
Pus may occasionally undergo decomposition; in this case the micro·organisms 
of put refaction also arc found in it, and the pus·corpusclcs are broken down and 
much diminished in number. This is known as ichorous pus, and when mix ed 
with blood which is seen flowin g from a rnpidly·spreading abscess is called 
sanio us pus. These unhealthy form s of pus arc very acrid and g ive an acid 
reaction. 

A microscopical examination of the connective tissue in suppurat ivc inflam
mation shows that in the early stages of the process the stellate cells of the 
tissue lose their prolongations, become rounded, and undergo karyokin esis. and 
mul t iply in this way. In the mean time the in tercellular substance undergoes 
a softening process, is transform ed in to a homogeneous substance, and the 
proli ferated connecti ve-t issue cells are in a state of polynuclear degeneration. 
This stage is the one immediately preceding that of pus formation . i)J any of 
these degenerated cel1s are therefore of conncctive· tissue origin, and under 
some circumstances they may even outnum ber th e leucocytes. " Then the 
polynuclear stage has been reached, it is impossible to tell the origin of these 
cells. 

Suppuration is always to be regarded. as it has been aptly described as a 
" battle of cells," the bacteria exerting, in all probabil ity. a chem iotaxic attrac
tion which for bacteria is irresistible. 

When acute suppuration tak es place the symptoms of infl ammation all 
become more marked . Th ere is g reat increase in red ness and swell ing, and 
the pa.rt is exceedingly hot a.n d is the scat of a throbbing pain. Th e fo rmation 
of pus is often ushered in by a chill or rigor, and a. change in the conditions 
of th e part will indi cate th e locali ty of the pus. rl,hc skin at this spot becomes 
adh erent to the parts beneath, and later presents to the touch the SC'nsc of 
flu ctuat ion. A deeper color is also present at this point, anrl in the centre of 
the focus a. whi te r zone indicates the stage immediately preceding the breaking 
down of th e abr-icess and the d ischarge of pus. 

The diffused forms of suppuration in connective tissue a.re called 
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phlegmonous inflammations. This variety is usua11y seen after compo~nd 
fracture when septic infection has occurred and may involve the greater portion 
of the limb, as the forearm, the arm, 01~ the leg. An acute swelling, with 
redema ?f th~ connective tissues, ushers in the process, and areas of bo~giness or 
fluctuation will make themselves manifest later. ~I.1he constitutional disturbance 
will usually be great. A sharp rise of temperature, accompanied perhaps with 
a chill , will mark the beginning of the suppuration, and the pyrexia will 
rema.in until free incisions and thorough drainage have arrested the progress of 
the pus. The route which pus takes under these circumstances depends upon 
the anatomical structure of the part, upon gravity, and also upon the nature 
of the organisms. In many cases pus will continue to burrow until the integu
ments have been freely divided and the margins of the su ppurating area have 
been fully exposed. The improvement following such free incisions is due to 
the fact that the bacteria growing in the wall of the abscess are thus freely 
exposed to the air, a. condition less favorable for their growth, and are more 
readily reached by antiseptic agents. Small incisions are of little use in the 
more rapidly-spreading forms of cellulitis, and incisions from six to twelve 
inches in length are sometimes required to arrest the progress of the disease. 
If the treatment arlopted fail to arrest suppuration, it may pass into a chronic 
stage; the pus will then burrow slowly and make its appearance at many 
different spots. There will also be considerable constitutional disturbance, 
marked by a progressive emaciation and gradual exhaustion of the patient. 
The febrile disturbance will be of the remittent type known as hectic fe\'er. 

Purulent infiltration of a limb is a still more malignant form of inflam
mation. Originating in a suppuration perhaps at first trivial, it will spread 
rapidly, and its involvement of the lymphatics of the limb will be plainly indi
cated by red lines extending up to the axilla or the groin. ~l1he protective 
influence of the lymphatic glands will be shown by their filtration from the 
lymph-stream of the cocci and their ptoma·incs. 'l'his leads to the formation 
of an abscess just above the elbow or in the axilla. or groin, which temporarily 
arrests further progress of the suppuration. l\Iorc rarely the entire limb will 
be involved in an acute inflammatory swelling with little tendency to suppura
tion. In this case the whole part is apt to become gangrenous. Free incisions 
are followed by the escape of a sero-purnlent fluid. There is profound constitu
tional disturbance with perhaps acute septicemia. Probably in these cases there 
is a mixed infection, and bacilli of putrefaction are mingled with the micrococci. 

When infection of a wound takes place the slight swelling which ordi
narily accompanies the healing process is much increased at some portion of 
the wound, and is accompanied by reddening and induration. This will usually 
occur around one of the stitcl1cs which has been the source of infection, or pus 
may collect in some part of the wound where the surfaces were not accurately 
brought in apposition and where the wound fluids have accumulated from 
imperfect drainage. The rise of temperature will give speedy warning of the 
approach of suppuration in such cases. 

The general plan of treatment to be adopted in cases of spreading 
suppuration is the employment of free incisions which expose the extreme 
limits of the suppurating area. This operation shoulrl be accompanied by a 

}~:~out~~ ~~~~~~~~in~ ;~:u:~r~~c; ~~ ~t~rg~~j~aal:rnf~~tt~enm~~~h tl~;,P~~~:.~~:: 
antiseptic drugs. . In t.he case of an .extremity this can best be accomplished by 
immersion of the hmb m an antiseptic bath . . The agent used should be largely 
diluted (sublimate 1 to.10,000, or carbolic acid 1 to 500) to prevent poisoning 
by the drug. Followmg the bath ant1sept1c fomentations may be applied. 
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For this purpose some of the milder drugs containing carbolic acid, as sulpho
naphthol, may be used. When other methods fail, irrigation is often successful. 
Sterilized water may be used for this purpose or extremely weak solutions of 
disinfectants. If a. dry dressing is preferred, iodoform or aristol or boric acid 
may be dusted freely upon the part, and the wound may then be packed with 
an antiseptic gauze. 'l'he use of stimulants and careful feeding should be the 
chief feature of the genera.I treatment of the case. 

SECTION IL-ABSCESS. 

AN ABSCESS is a circumscribed collection of pus, and is caused usually by 
the presence of the staphylococci in the tissues. When these organisms invade 
a part, we find even at the end of twenty-four hours an enormous number of 
leucocytes in the exudation which takes place. The connective-tissue fibers are 
swollen and the lymph-spaces are distended and filled with cells. As we have 
already seen, the fixed cells of the tissue undergo changes of an active nature, 
and form nucleated cells which cannot be distinguished from the leucocytes: 
they are, however, usually much less numerous than the latter. The small 
vessels are 1lilated and distended with blood, and in many cases with leucocytes. 
The cocci in the mean time increase in number and tend to group in masses. 
As they exert a. peptonizing action upon the intercellular substance and 
the fibrin of the exudation, liquefaction takes place in the center of the 
inflamed tissue, and an a.bscess is formed . The walls of the pus.cavity are 
formed by a. zone of granulation-tissue, the cells and intercellular substance 
of which have not been broken down by the action of the bacteria, and remain 
to form a protecting layer between the infected area and the surrounding healthy 
tissues. This is the mode of development of an abscess in some of the looser 
tissues like connective tissue. In the denser structures and in the internal 
organs when a. plug of microccocci becomes arrested at some point in the circu
la.ton, as, for instance, in a glomerulus of the kidney or in a lymphatic gland or 
in the cutis ''ern, we find that the tissue immediately surrounding it undergoes 
a chemical change due to the action of the ptomaines upon its cells, the 
result of which is tha.t coagulation-necrosis of the tissue takes place. This 
ring of dead tissue is readily seen in sections ta.ken for microscopic pur
poses, as the necrosecl area. does not take any of the staining fluids which 
act upon the surrounding tissues. Outside of this area a. ring of granulation
tissue forms. Eventually the necrosecl area. is invaded both by the bacteria 
and the leucocytes, and becomes liquefied by the action of the cocci. An 
abscess of this type, when examined microscopically, will show a. mass or 
plug of bacteria in the center, around which is a layer of pus and shreds of 
tissue enclosed in a. zone of granulation·tissue, the miscalled pyogenic membrane 
of the older pathologists. who thought that the wall of an abscess was a sort of 
secreting surface from which pus was formed. 

'l'he symptoms of an acute abscess are usually well marked. The large 
amount of local swelling, with a varying amount of pain according to the 
density of the tissues which lie between the cavity of the abscess and the 
surface, is accompanied frequently by a chiJJ or a. gradual. rise of t~mperature 
as pus begins to form. As the abscess forms a progressive softenmg of the 
integuments takes place unti~ th~ pus reaches _the su~·f~ce. Considerable resist
ance will be offered by certain tissues, as fasc1re, a JOm~ capsule? or bone, and 
the pus may take a devious path before the abscess begms to po1~t. Fluctua
tion will now be distinctly felt, and redness with redcma of the skin _and subcu
taneous tissue will indicate the near approach of pus. The skm becomes 
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stretche? and t.hin and its vessels compressed, and over a certain area t.he 
blood will not circulate; death of this area occurs, and the abscess then easily 
brea.ks through it. 

It is not usually difficult to diagnosticate the presence of an acute a~scess. 
Acute forms of inflammation may occ:ur, however, in which the semm.t1on of 
fluctuation is apparently well mafked when an incision fails to reveal the pres
ence of pus. No harm" is done, the inflammation may be relieved by such an 
operation, and the impending abscess prevented. 

Deeply seated abscesses under a dense fascia, as in the neck, may be over
looked, as no fluctuation can be felt. The local cedemtL and brawny feel, with 
other signs of suppuration, are always a sufficient warrant for a deep but care
ful exploratory incision at an early date to prevent wide and dangerous burrow
ing of the pus under the fascia. An aneurysm may, however, be mistaken for 
abscess, pa.rticularly when its presence is obscured by the symptoms of inflam
mation, and the use of the knife in such a case would be a grave error. An 
aneurysm will declare itself by its less acute history, by the thrill, bruit, and 
cxpansile pulsation, and can exist only in connection with a large vessel. 
Some forms of rapidly-growing malignant tumors may also simulate suppura
tive processes. In all such cases the use of the aspirator or of the hypoder
matie needle is of great value. The hea.t of the part, the sense of fluctuation, 
the local cedema, and the rise of temperature, as shown by the thermometer, 
are all important diagnostic symptoms, and will usually be sufficient to estab
lish the presence of an abscess. 

When an acute abscess breaks the pus which is discharged is of a thick 
cream-like consistency, and is frequently mingled with soft sloughs of con
nective tissue or fasciro, or fragments of lymphatic glands which have under
gone a necrosis due either to the great tension of the part or to the formation 
of destructive chemical substances by the pyogenic cocci. 

The treatment of acute abscess consists in incision as soon as it can be 
definitely ascertained that pus has formed, and sometimes even earlier. 
Nothing is to be gained by delay, and extensive injury rna.y be inflicted upon 
the surrounding tissues if the abscess is not opened early. In some regions 
the dangers of dc1ay are very great. An abscess in the neighborhood of the 
appendix vermiformis may produce a fatal peritonitis if allowed to remain 
unopened. Deep-seated abscesses of the neck may burrow widely, and mav 
seriously interfere with respiration by pressure upon the trachea. An absceSs 
near the rectum should be opened as soon as induration is disco,TerPd, in order 
to prevent a fistula. If no pus has formed the incision may pre,rent it. 

The incision, as a rule, should be a free one, and i;;o ma.de as to favor drainaae 
and to leave the least conspicuous scar. The finger !'houl<l then be introduced to 
determine the size and situation of the various pockets. In case of abscesses 
near large ve::scls or other important structures Hilton's method may be used 
to advantage. rrhis consists in maki11g an incision throuµ;h the skin and deep 
fascia bv the knife. The seat of the pus can be ascertained by pushinu in a 
pair of 'c losed hemostatic fo~·ceps or blunt scis::o.rs or a sinUF; dilator. an°d the 
opening r-;o made ca.n be easily enlarged by drawmg them out open. If neces
sary, to facilitate the escape of the pus by gravity, :t counter-opening can often 
be made by pushing the hemosta.tic forceps entirely through the tissues to the 
opposite skin, and cutt ing between its partly opened blades. 'l'he cavity of 
the abscess should be thoroughly emptied, curettcd, an(l syringed ont with anti
septic solutions.. Thc~e may c~nsis~ of c?r~osive sublimate 1: 5000 or carbolic 
acid 1: 100, or 1f a milder antiseptic fluid 1s needed phenyl (sulpho-naphthol) 
1: 2•)0. When the pus a11d sloughs have been thoroughly removed m this 
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way, a clraina~e-tube of a. sufficient size shouhl be inRertecl. and retained either 
by a. safety pin inserted through its extremity or by stitchin~ it to the skin to 
avoid it:.; falling out of the abscess, or, Slill worse, of beiug lost in its cavity. 
An anti~cptic poultice (made of aseptic cotton and cheese-cloth and wrung out 
of a. weak anti:-eptic solu t ion) may be applied. or a dry absorbent dre;-;~ing may 
be used. In freely-discharging absce::;ses the drcs!-.ing should be chan~ed at 
the end of twclv<' hours or less, and the cavity washed out again. 11hc fountain 
syringe fitted with a tube ending in :.t con ical ~lass point is well adapted for 
this purpose. It gives a. continuous stream, and causes but Jittle pain to the 
patient in its applicntion. In a few dayli the inner su rface of the abi-:.cess-wall 
u cleans off" trnd healthy gra nulations make their appearance. The tube can 
be shorten ed daily as the ca.Yity shrink s, but the time of its removal will depend 
entirely upon the length and ramificat ions of th e ca\· ity. 

Cold abscess is caused in the great majority of ca:-:.cs b_y tubercular 
infect ion, although occasionally it may be of syphilitic origin. Jn the ordinary 
tubercular cold abscess we find a. peculiar membranous wall formerly called 
the (. pyogenic membrane" (the u pyophylactic membmne ., of Park), which 
is readily scraped off and is infiltrated with tubercles. Jn the syph ili tic 
abscess no such condition exists. 'This membrane, a~ also the pus of 
cold ab cess, is more fully described in the chapter on Tuberculosis. 'l'he 
organi:::;ms found in the contents of the abscesses before they are opened 
are the bacilli of tuberculosis. Sometimes before. and always after they 
ha.Ye opened spontaneously or have been opened without due anti1'eptic 
precautions, there is added the infection with pyogcnic cocci, or the bacieria. 
of putrefaction . 'l'his is an exampl e of what iR called mixed hifection. 
Clinically, we fiud few of the symptoms of acute nbscess. Th ere is in most 
cases no redness of the part until the abscess is about to break. Pain and 
beat are usually wanting. rrhe swelling is frequently quite large and fluctua
tion is dist inct. Such abscesses ma.v exist for months before they burst. Dur
ing their formation the constitutional disturbance is usually slight. Th ere may 
be, however, considerable emaciation due to the progress of the tuberculo~is. 
Th e temperature is usually slightly raised, and in ca1'les of doubtful diagnosis 
the thermometer will girn valuable information. One of the most common 
seats of cold abscess is the vicinity of th e 1'lpina l colum n, and such ab~cesses 
are due to tubercular disea~e of the vertebra:? (Pott 's disease). 'l'he pus bur
rowing along the psoas muscle (psoas abscess) points above or below Pouparfs 
ligament or on the thigh external to the YCSSels, or it may point in the lumbar 
rerrion near the margin of the quadratus lumborum muscle (lum bar abscess). 

0 
Treatment.-'l'bcse abscesses should be opened wi th e'·ery antiseptic 

precaution, otherwis.e true suppuration with hectic fever will follow from the 
mi xed infection which inevitably occurs. 1'hey must be thoroughly s.craped 
out and the wound stuffed with iodoform gauze. Such t reatment is best 
adapted to those abscesses which have few ramifications, and the walls of which 
are everywh ere accessible to the curette. Treves treats psoas abscess by an 
opcninrr' in the loin whi ch passes external to the lati ssim us dorsi and erector 
spin:-c 1~usc les and through the quadratus lumborum and pf.:.oas muscles. 'l'hc 
diseased vertebra is first explored, and fra g men ts of bone arc remo,·ed, and 
the abscess- wall is repeatedly scraped and wiped out , and also washed out 
with a. douche of corrosive sublimate, 1: 5000, at 100° F. ' rh e wo und is 
then closed and dressed with an io<lof'o rm clrc~sing retained by a ba ndage. 
The patient should be kept at rest in the recumbent position for many 
months. If the abscess-cavity refi lls, the operation shou ld be repeated. 

In man.v cases of cold abscess it is well to evacuate the contents with the 
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a~pira_tor and to inj ect some preparation of iodoform. A larg~ canula is 
so metimes necessary, owing to the thick plugs of' cheesy matter winch o~struct 
th e. How .of pus. Th e cavity is now washed out with a 3 per cent. s.o lutwn of 
bon e acid. Among the preparations of iodoform recommended 1s a .5 per 
cen t. ethereal solution, but not more than th ree ounces should be IDJCCted 
for fear of_ ioclofo_rm-poisoning. It causes consid erable pain. A 10 per 
cent. em ulswn of 1odoform in olive oil can be introduced safely. The fol
low ing emulsion is also sometimes used. and is considered saf<' so far as poi
soning is concerned: Iodoform 10 parts; glycerin 20; mucilag. gum. Acac. 
~ ;_ carbolic acid 1; and water 100 parts. From one to three ounces sbou.ld be 
IIlJected, and the abscess-cavity should be carefully manipulated so as to mtro
duce the drug into all the pouches. Two or three such injections are made at 
intervals of three or four weeks. A cure may not be obtained for several 
months. Equal parts of iodoform and olive oil may be injected freely into 
tubercular si nuses which have resulted from the bursting of such abscesses. 
If this treatment fails, recourse may be bad to incision, as above described. 

The general treatment consists of good food, cod-liver oil and other tonics, 
and a careful selection of climate. Mechanica l contrivances may be needed 
for the support of joints or bones. 

Abscesses of different regions of the body possess characteristic 
peculiarities. The most common form of a.bscess in the integuments is the 
furunc le or boil. This is caused by a growth of the cocci from the deeper 
layers of the epiderm is downward along the sheaths of the hair-follicles, and a 
final accumulation near the root of a hair. If the cocci are arrested in their 
growth at the mouth of the follicle, a pustule is formed, but in many cases the 
development continues downward and a. true furuncle is developed. 1'he boil 
in its early stages appears as a pustule. The amount of coagulation-necrosis is 
considernble, and the result is a" core" which is discharged when the abscess 
breaks. A crucial incision will promptly ar rest the growth of a. boil in its early 
stages, or an application of the liquefi ed crystals of carbolic acid may be used 
if it is des ired to avoi d a scar. A carbuncle is a suppuration and necrosis 
of the subcutaneous tissue, and is situated most frequently under the thick 
skin of the back of the neck. Like the boil, it is at first superficial , but 
rapidly spreads to the deeper parts. It bas erroneously been ca ll ed a collec
tion of boils, owing to the fact that numerous points of pus appear on the 
surface, and when opened it presents a honeycombed appearance. This 
peculiarity of the carbuncle is due to the anatom ical st ructure of the sk in 
and subcutaneous tissues of this part of the body. Th e pus forms in the 
dense fibrous reticulum which underlies the thick cutis, and makes its way to 
th e surface through the columnre adiposre, in which the fine lanugo hairs are 
situated, causing disintegration of the parts and sloughing of the ti i;;sues and 
the formation of a central crater (Warren). The carbuncle should be freely 
incised and all the sloughs removed by the sharp spoon or sci$Sors, and the 
part disinfected as thoroughly as possible. Complete excision of the car
buncle with thorough disinfection of the parts will often lead to an arrest of 
the process and a speedy convalescence. Abscess of the l,11mphatic glands 
may form in the groins, ~s t~c result ?f suppurati_on complicating venereal 
disease; in the neck , followmg mflammatwn of an adjacent mucous membrane; 
in the axilla., as the result of suppuration in the fingers or hand; or in the 
saphcuom glands, from suppuration in the toes or foot. Felons anJ palmar 
abscesses are often supposed to be causerl by direct local trauma, but are 
more frequently due to ind.ircct infection .by pyogenic cocci which probably 
follows an injury of some kmd. The precise seat of the suppuration will vary 
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according to the situation of the in fection. Nowhere is an early incision of 
more importance, as the usefulness of the finger or band is at stake. 

When abscesses form in and around the internal organs they usually are 
designated by special names frequently derived from the organ with which they 
are associated, as the perinephritic and the perityphlitic abscesses and abscess 
of the •pace of R etzius. They should be opened as early as possible and 
treated as above. Abscesses of the lii1er are rare in America, but are oc
casionally met with . 'l'hey are due to infection originating in the digesti\'e 
tract, and are associated with disturbances of that region more frequently seen 
in tropical climates. 1'bey may sometimes be cured by repeated aspiration, 
but frequently they must be reached by laparotorny followed by drainage and 
suturing the edges of the opening of the abscess to the abdominal incision. 
Pus in the thorax is most frequently found in the pleural cavity, constituting 
empyem a. Such an abscess can rarely be cured by aspiration, but should be 
promptly opened and drained. A cure may be retarded by th e mechanical 
difficulty of bringing the abscess walls together, owing to the contraction of 
the lung and the rigidity of the chest wall. lo these cases resection of several 
ribs is necessary to allow the thorax wall to come in contact with the lung. 
(Estlander 's operation). Tuberculosis is often a complication of this variety 
of abscess. Abscesses occur also, but much more rarely, in the lung itself. 
~l1bese can be opened and drained by an incision through or between the ribs. 
The operation is much simplified if adhesion of the lung to the thorax wall 
has already taken place. 

CHAPTER VI. 

ULCERATION AND FISTULA. 

SECTION !.-ULCERATION. 

AN ULCER is a granulating surface, usually of the sk in or mucous membrane. 
There is also a tendency to necrosis or death of the granulations which are 
formed by the tissues in an effort at repa ir. If the retrograde changes equal 
the reparativc, th e ulcer will remain stationary, but if the former exceed the 
latter, the ulcer will constantly increase in size. 

'l1he causes of ulceration a re of widely different origin . Some develop 
during the course of certain infect ious diseases, particularly those of a chronic 
type, as syphilis, tuberculosis, leprosy, and g landers. Another kind of ulcer 
depends upon widespread disturbances in nutrition. These are known as 
dyscrasic or constitutional ulcers. To this class belong the scorbutic u1cers, 
which appear to form as a result of disease of the blood-vessels broul(ht about 
by the absence of a sufficient variety of nutriment; also the cachectic ulcers, 
clue to ex haust ion of the system from starvation, exposure, or disease. 

Ulceration may also be favored by certain local conditions. A passive 
hy peremia due to retarda.tion in the venous circul at ion may be the cause of 
the varicose ulcer. JJecztbitus, or bed-sore, is due to a feeble circulation, which 
is easily arrested by continuous pressure from lying i~ b.c~, causi_ng cleat~ of 
the part. Neu1·0-paralytic ulcers are cn:used. by d 1 mm1sbe~ ~nnervat1on. 
Th e so-callccl trophic disturbance belongs m this class. A stnkmg example 
of this variety is the" mal perforant," or pe>foratin_q ulcer ~f the foot. We 
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may also h:we ulceration as the result of the breaking do" n of mal(qnant 
.r1.rowtlts, as sarcoma and carcinoma, particularly in the epithelial forms of the 
disease. 

Finally, ulcerations occur which are the result of certain mechanical dif
ficulties ~bstructing the healing process. Extensive loss of substance, burns 
of the s~m, or avulsion of the scalp may result in the existence of a perma~ent 
granul~tmg surface constantly contracting or enlarging, but never fu1ly healing. 
Siou!(l11ng ~f the flaps of an amputation-stump nrny be followed by an adhe
swn of the integuments to the ends of the boneR, which protrude slightly and 
nrc covered with granulations. Wounds may be prcvente<l from healing by 
mccliauical irritation, such as chafing or rubbing or the application of irrita.ting 
ointments or acids. 

A section taken from an ulcer and examined microscopically shows 
generally a thickening of the tissues around the ulcer due to a hypertrophy 
of the papillm and an accumulation of the epidermic cells, which sometimes 
form an overl1anging mass, giving the appearance of "callous edges." In t~e 
deep layers of the rete mucosum and in the papillary la_yer of the true skm 
deposits of blood pigment are often seen. ~l1he surface of the ulcer is CO\'ered 
with a layer of granulation-tissue. This tissue may resemble the type seen in 
healthy granulations, being composed of round cells closely packed together 
and supplied with a rich capillary network of blood-\'essels, or we may find 
a condition of coagulation-necrosis due to breaking down of portions of the 
granulations. In old ulcers the cell-growth is much lc!->S abundant, and a. gelat
inous intercellular substance is seen in which clusters of cells are scattered 
here and there. 'l1he granulation layer is quite superficial, and beneath it we 
see either the nearlv normal tissue or a mass of fibrous cicatricial tissue. 

Ulcers arc classified not only on the basis of their mode of origin, but also 
according to certain peculiarities which are characteristic. 'Thus an ulcer may 
be healthy, fungous, erethistic, callous or atonic1 phage<lenic, etc. 

A liealtliy 7.1,lter is one in which the granulations :nc small and Aorid and 
the t>dges show a bluish border of cica.trization. If it be small, it may be 
allowed to scab and cicatrizc under the crust. If larger, carbolated oxide
of-zinc ointment, with or without calomcl (3j @3j), with suitable protection by 
a. bandage, and rest, is all that is needed as a rule. Simple avoidance of irrita
tion by means of a. bit of "protecti,,e" or gutta-percha. tissue under an anti
septic dressing is often better than ointments. If slow in healing, stimulation 
by the occasional light application of nitrate of silver or a solution of chloral 
(gr. x @3j) or potassio-tartrate of iron (gr. v@3j) will be useful. Skin-grafting 
is req Llired in large ulcers, and is now done early in many cases of large loss 
of tissue which would result in an ulcer at a later period. For the details 
of its application see the chapter on Plastic Surgery. 

Tlw .fungous or exuberant ulcer may be caused by an obstruction of the 
venous circulation due to cicatricial contraction and induration, and rna,y be 
seen after burns and other injuries followed by undue contraction of the 

~::t:·~~~c~~~ ~~~u~~ng~~:d ~~~~u~~~~ds r:~~1\1 f~·ot~i~1~1~ ~~;l~:a:i1~~ ~~g~~eofso\~~ 
nitrate of silver, a solution of su.lphate ?f copper (gr. i-x@5j), or shaving 
off the exuberant grnnuhtt1ons with a b1stoury, followed by compression by 
Martin's rubber bandage or strapping or skin-grafting, will favor the healing 
of such ulcers. When the fungous granulations arc pale and oodematous, they 
mav be due to tubercular disease, and in this ca~e a thorough curetting of the 
sur

0

face should precede the application of caustic or actual cautery. 
T!te erethistic, irritable, or pairifu,l ulcer is a name applied to ulcers which 
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are extremely sensiti,re. The cause of this sensiti\'Cncss is not always clear. 
They are found in regions liberally supplied with sensitive nerve-fibers, as the 
anus or matrix of the nail, and are then doubtless due to an exposure of the 
terminal nerve-branches in the wound. They are found frequently in the lower 
extremities about the ankle or over the surface of carious bone, as the tibia. 
Fissure qf the anus is a good instance of this kind of ulcer, which by inducing 
constipation and other digestive disturbances often seriously undermines the 
general health. It is easily overlooked unless carefully sought for in the folds 
of the anal mucous membrane. It is best treated by forcible dilatation of the 
sphincter muscle. Ingrowing nail or ulceration of the matrix of the nail is 
due to irritation from a sharp corner of the nail, which should be remo,,ed. 
The local treatment consists of drying and soothing powders, such as iodo
form, or, better, the removal of the sensitive granulations with the curette 
or knife under cocaine anesthesia, and protection of the raw surface by daily 
packing a very small bit of absorbent cotton under the edge of the so-called 
'·ingrowing" nail. It is really "overgrowing granulation" rather than 
'·ingrowing na.il." 

'l'he callous 'Ulcer is sometimes called indolent or atonic, and is due to a 
diminution to the minimum of the reparative process. The thickened edges are 
caused by the ineffectual attempts of the surrounding skin to form cicatricial 
tissue and epidermis. It is found in laboring and ill-nourished people, and is 
often due to the presence of varicose veins (varicose ulcers) or to eczema of the 
skin. Occasionally we find, as the result of long-standing disease and neglect 
in old people, a general hypertrophy of the alfected leg, simulating elephantiasis. 
'l,he treatment of such ulcers consists in rest in bed, eleva.tion of the limb, 
and the employment of antiseptic or emollient dressings, and later perhaps 
skin-grafting. These ulcers are likely to recur unless support is given to the 
part by an elastic stocking or a bandage of flannel cut bias, or Martin's rubber 
bandage. When circumstances render it impossible for the patient to rest in 
bed, the ulcer may be treated by strapping with adhesive plaster, and a band
age made of some elastic material to give support to the blood-vessels of 
the limb. The strips of adhesive plaster should be an inch wide and long 
enough to encircle two-thirds of the limb, and should overlap each other from 
below upward like the clapboards of a frame house. Concentric incisions made 
through the indurated tissues around an indolent ulcer may relieve the cicatricial 
pressure on the circulation and enable the edges of the ulcer to cicatrize. 

The thickened margins, consisting of contracting cicatricial tissue, so inter
fere with the access of arterial and the egress of venous blood that the formation 
of healthy granulations is impossible. As much of the healing of all ulcers 
results from the reduction in size effected by the contraction of their bases, 
caused by the organization of the deep layers of the granulation-tissue into 
youn" connective tissue, rather than by epidermization, the fixation of the 
margins and base of a chronic ulcer to the subjacent parts must prennt healing. 
Upon this fact depends the utility of incisions a little distance from the margins 
of the ulcer. Blisters and the pressure of strapping owe much of their effect 
to the removal by absorption of the constricting effect of the old cicatricial 
tissue upon the circulation through the ulcer. 

The pha,qedenic ulcer is due to infection by different forms of micro
organisms. When seen on the genitalia it usually.foll_ows vener~~l disease . . In 
other regions of the body it may be caused by const1tutlonal conditions c~mb11:1ed 
with unhealthy surroundings. Intemperance and scurvy are pred1spos1~g 
causes, and when individuals affected in this wa.v arc. crowded together m 
barracks or hospitals in time of war, such types of ulcerat10n are not uncommon. 

4 
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The surface of the ulcer is dernid of granulations and is covered with a mass 
of sl~mghing tiss_ue. Its edges are sharply defined and appear as if e~ten out, 
and it spreads with great rapidity. 1'he treatment consists in ~urettmg. by a 
sharp spoon and removal of the overhan<Tinrr edges by the kmfe or scissors, 
followed by a thorough disinfection of the0pa~t by the application of antiscpt.ic 
agents, .su?h as pure carbolic acid, bromine, sublimate solution 1: 500, and, 1f 
these fail, m th~ use of the Paquelin cautery. Constitutional treatment by means 
of tonics and stimulants and fo vorable hygienic surroundings should be employed. 
In mild cases pure iodoform or aristol or cl1loral (gr. x-xx@3j), or the potassio
tartrate of iron (gr. v@3j), will often elfeet a cure. 

Ulcers depending upon spec~fi.c origin, such as the strumous, scorbutic, lupoid, 
and syphili tic ulcers, wi ll be considered more fully under their appropriate bead
ings. The ulcera.tions SE>en in malignant diseases are chiefly carcinomatous. 
One of the most frequent forms is rodent u lcer, which is situated on the nose 
and cheeks, and often resembles specific or tuberculous ulcerations. It is, 
however, due to the breaking down of a genuine epithelial growth (Warren). 
Deep-seated cancers, when they reach the surface, enter upon an ulcerating 
stage, and may affect large surfaces in this way. Sarcomatous ulcers are com
par~tively rare. 

SECTION II.-FISTULA AND SINUS. 

A FfSTULA is an abnormal opening into a normal canal or organ.-e. g. the 
rectum or the duct of a salivary gland-or a communicating passage between 
two adjacent mucous cavities- e. g. the bladder and vagina, etc. Such a fistula 
when it communicates with an unhealed wound or old abscess-cavity is usually 
called a sinus. The terms are often used interchangeably. There is a great 
variety of fistulre, each kind being named from the organ with which it commu
nicates. Fistulm may be due to congenital deformity, as a branchial fistula, 
which is formed by the non-un ion of one of the branchial clefts. They may be 
the result of injury or sloughing, as the salivary or vesico-vaginal fistulre. Si
nuses which result from the failure of an abscess to heal, and which hM·e opened 
into some canal or cavity, are usually called fistulre, as the urinary fistula and 
fistula in ano. 

A SINUS is usually a canal opening upon the surface of the skin or a mucous 
membrane and terminating in the cavity of an old abscess. It may, however, 
result from the burrowing of pus beneath the skin, and will then form a tor
tuous series of canals extending in various directions. The failure of such a 
pus-cavity to heal is usually due to the presence of some secretion which pours 
into it, or to the presence of a foreign body, as a piece of dead bone, or to the 
inability of the walls of the cavity to collapse anti come in contact with each 
other, as in empyema or abscess in the spongy end of a bone. Frequently the 
diseased condition of the walls of the sinus is an obstacle to repair. Many 
such sinuses are due to the presence of the bacillus of tuberculosis. In such 
cases they arc lined with a membrane resembling that of cold abscesses, which 
must always be carefully extirpated or cauterized. 

'l1110 treatm e nt consists, first, in the removal of all irr itating or diseased 
substances. It is often necessary to lay tlrn fistula fully.open and thoroughly 
to curette its walls before healthy granulations will sprmg up and aid in the 
healing process. Special fistuloo will be considered under their respective 
regions. 
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CHAPTER VII. 

GANGRENE. 

GANGRENE is a term employed to denote death of a part of the body in 
mass. Necrosis and mortification are termR used in a. similar sense, but in sur
gery necrosis is often limited to death of bone: it is applied also to death of 
intemal organs where, owing to the absence of bacteria, putrefaction does not 
take place and the dead mass is absorbed, new tissue growin~ in from the sur
rounding healthy parts to take its place. Gangrene results either from a. ces
sation of the arterial blood-supply or from a.n obstruction to the venous outflow, 
or purely from a stasis of blood in the capillary vessels. It may also take place 
independently of any disturbance of the circulation by the direct action of 
destructive agents upon the cells of the tissues. 

The most frequent non-traumatic cause of deprivation of arterial blood
supply is a. diseased condition of the arteries, such as is seen in senile gangrene. 
It may also be due to arterial spasm, such as is produced by the action of ergot 
or disturbance in function of the vaso-motor nerves. Obstruction to the fl.ow of 
venous blood is usually of a purely mechanical origin, as in strangulated hernia, 
or it may be the result of a venous thrombosis. ~Iany cause act directly upon 
the tissues of the part, such as pressure, mechanical or chemical injuries, inflam
matory swell ing, beat or cold, and bacterial infection. The state of the tissue, 
due to an impaired nutrition of the body, is often favorable to the development 
of gangrene. This is observed during the progress of fevers or in individuals 
suffering from grave constitutional conditions, such as diabetes, or in parts 
deprived of their nerve-supply. 

Typical gangrene occurs chiefly in two forms, the moist and the dry, which 
present striking contrasts to each other in their physical appearances. 

Dry gan g re n e (Fig. 16), or mummification, is a condition produced by the 
Joss of water from the tissues. The skin becomes black and wrink led, and is 
often of a leather-li ke hardness. The amount of decomposition which occurs 
in this form is very slight, and the dead part in typical cases causes but slight 
disturbance to the adjacent living tissues. In this form of gangrene there is a 
gradual diminution in the supply of arterial blood, while the outflow of venous 

Fw.16 

Dry Gangrene (original). 

blood continues unobstructed. In this way, aided by c,·aporation, water is 
gradually removed from the part. 
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The. most typical form of this variety is known as senile gangrene, due 
to arteria.l sclerosis, the result of an obliterating endartcritis or of :ith_eromatous 
changes m the walls of the vessels combined with feeble heart-action. The 
calcareous condition of the arterie~ can often be easily detected at the wrist. 
The circulation in the capillaries becomes very feeble, and a slight bruise suf~ 
fices to produce permanent stasis. Senile gangrene usually occurs in the lower 
e_x~remities_, involving the toes, where the circulation is least vigorous. 'l~he 
~1b1al art~ries are frequently the seat of an endarteritis which materially dim1~-
1shes their_ lumen, and a serious lessening of the blood-supply may exist m 
all the regions supplied by these vessels. '!'he arterial blood may also be cut 
off by the pi·csence of an embolus derived from valvular growths incidental to 
cardiac disease. In this case the disturbance in the circulation may occur so 
rapidly that mummification may not take place and moist gangrene will result. 
Dry gangrene may, however, be produced by embolism, an<l a large portion of 
an upper or lower extremity may occasionally be involved. 

Symptoms.-The disease usually originates in some slight injury, as the 
bruising of a toe or the tearing of a portion of the nail, and is recognized by 
the change of color in the part, the dark-red congestion which at first appears 
gradually assuming a purple hue. The surrounding tissues are deeply con
gested, and the boundary-line between them and the dead tissue is at first 
imperfectly marked. The gangrene slowly advances beyond the limits of the toe 
in which it originated, and the adjacent toes may also become inrnlved. When 
the progress of the disease is arrested, the inflamed parts set up a barrier of 
granulation-tissue a.nd the line of demarcation is formed . 'The suppura
tion which follows separates the <lead tissue from the Jiving, and a spontaneous 
cure may be effected in this way. As the line of demarcation forms, the colors 
of the respective parts stand out in strong contrast. The inflamed tissues 
assume n. brighter tint, while the purple hue of the dead part changes to black. 
An attempt on the part of' the adjacent tissue to form a barrier to the advance 
of the disease often fails, and the gangrene spreads and may involve the whole 
foot, and even all the parts supplied by the tibial arteries. In the mil<ler forms 
of the disease the amount of constitutional disturbance is slight, but when a 
large portion of a foot or leg is involved there is more or less septic infection, 
and a rise of temperature will indicate the presence of fever. 'l'his type is 
sometimes called idiopatltie gangrene. The amount of pain is not great in this 
variety: during the early stages there ma.y be a. ~tinging or smarting pain, but 
after the formation of a line of demarcation this disappears. The pain in dry 
gangrene due to embolism is, however, much more severe, and genera11y is the 
cause of much intense suffering. 

Occasionally obliteratiou of the arteries of internal organs may take place 
also, and infarctions with necr~sis may be associated with senile gangrene. 

Moist gangrene (PI. VI) is caused by a sudden arrest of the arterial blood
supply or a simi lar obstruction to the return of the blood through the veins. 
It is likely to occur in deeply-seated tissues where evaporation cannot easily 
take place, as in strangulated hernia. Idiopathic gangrene may be of the 
moist type when the obstructio_n of the ci rculation is rapidly brought about and 
involves a large portion of a hmb. 

Severely contused or lacerated wounds of the soft parts, or fractures com
plicated with la.ccration of the large vessels, are a frequent cause of moist gan
grene, known in tl_1is case ~s traumatic. gangrene . . Acute inflammations 
may be attended with such intense congestion and swellmg that the circulation 
may be arrested ove.r a considerable area, and death ?f the part ~,·ill then occur. 
The same result will ensue from burns and frost-bites. In this form of gan-



GANGRENE FOLLOWING A SHOT LACERAT ON OF THE "f"10RAL ART' RY 





GANGRENE. 53 

grcae-localized traumatic gangrene-the tissues become soft and pulpy, 
the skin is discolored and changes to a deep purple or black or is covered with 
green and black spots. A thin brownish fluid filters through the skin, and 
raises the epidermis in the form of blisters or exudes from the open surface of 
wounds. Decomposition takes place through the agency of the saprogenic 
bacteria. In most cases a line of demarcation forms around the area affected 
by the destructive agency. 

There is, however, another form of trauma.tic gangrene-spreading 
traumatic gangrene-in which the disease extends with frightful rapidity, 
due to an acute infectious process. These arc cases in which the main artery 
or vein has been ruptured and the blood-supply of a portion of an extrem
ity is suddenly cut off, followed by infection. In other cases acute inflammation 
of severe type, together with the intense septic infection, produces the death 
of the part. The gangrene spreads rapidly, even hour by hour, up the limb. 
Acute putrefaction sets in and spreads through the agency of micrococci or 
bacilli . ~I.1he changes in color are rapid and striking: a deep bronze hue, like 
rind of bacon, spreads rapidly along the line of extension of the di8ease, and 
is accompanied by streaks of green and black. The part feels dense and 
brawny. The evolution of gas produced by the changes brought about by the 
putrefactive bacteria sometimes gives an emphysematous crackling to the sub
cutaneous tissue-a condition which is often observed somewhat in advance of 
the gangrenous changes. Constitutional disturbance is by this time very 
marked, and is due to the absorption of ptomaines, which the process of decom
position forces into the lymphatic channels and connective-tissue spaces or 
beneath fascire or along the course of tendon sheaths. As the parts through 
which the gangrene spreads are beyond the point of injury, no opportunity 
offers itself for the escape of these chemical poisons, and they spread upward 
through the circulation. The result is septicemia of a grave type, from 
which the patient succumbs unless the progress of the gangrene has been 
arrested by amputation. 'l1his type of gangrene is sometimes known as ful
minating gangrene or gangrenous emphysema. 

Fortunately, such grave results do not always follow death of a part from 
trauma. The gangrene may be limited to the part the circulation in which has 
been arrested, and a line of demarcation will soon separate it from the adjacent 
healthy parts. ~I.1his form occurs frequently in a stump after amputation for 
railroad injury when the limb bas not been removed at a point sufficiently 
remote from the seat of injury. A considerable portion of a limb may be 
destroyed by injury without a tendency of the gangrene to spread. In this 
case the numerous lacerations permit an escape of blood and serum, and the 
conditions for the development and spreadjng of the intense forms of decom
position are less favorable. 

Smaller portions of dead tissue, such as the flap of an amputation-stump or 
masses of connective tissue or skin, are usually called sloughs. These are 
separated from the living parts by the septic inflammation which ensues and 
which results in suppuration; and, as the wou11d cleanses itself and the sloughs 
are thrown off, healthy granulations are found covering its surface. 

Gangrene may result occasionally from pressure, but unless the latter is 
excessive this occurs only in parts where the circulation is already foeble and the 
conditions are favorable for complete stasis. Decubitus, or bed-sore, is pro
duced in this way from Jong rest in the recumbent posture in individuals debili~ 
tated by fevers or long-standing chronic disease. When the slough has separated 
the ulcer thus formed may enlarge, and sometimes becomes quite formidable in 
size, and may be a complication more serious than the original disease. The 
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parts most frequently attacked are the integuments lying 01•er the sacrum and 
coccyx, or, more rarely, the shoulder-blades and great trochanters. Sloughs 
may also be produced by bandages and splints when applied to a fractured limb. 
A frequent sent of such a" splint-sore" is the posterior aspect of the heel or 
the skin covering the tendo Achillis. 
. This form of local gangrene is much more likely to occur if the parts sub
jected to pressure have been deprived of their accustomed nerve-supply . Neuro
patltic gangrme, as it is sometimes called, is frequently observed after fractures 
of the spine. Sloughs will form with great rapidity under the heels and sacrum. 
This predisposition to death of the part has been ascribed to a functional dis
turbance of the vaso-motor nerves or to an abnormal action of the so-called 
"trophic nerves" which are supposed to preside over the nutrition of a. part. 

A type of gangrene more clearly due to abnormal vaso-motor action is the 
symmetrical gangrene, or Raynaud's disease. 'fhis appears most fre
quently upon the tips of the fingers or the toes. It may also be found in various 
other parts of the body, as the tip of the nose, the cheeks. the knee, and other 
salient points where the heat of the body is less than in deeper parts. It is 
due to a spasm of the vaso-constrictors brought about by reflex action. It 
is extremely rare in America. The "cold finger,, often observed in bathers 
is ascribed to a similar cause. In symmetrical gangrene the parts affected are 
at first the seat of abnormal pallor and numbness, then of a purplish dis
coloration, and a small slough finally forms which is thrown off and is followed 
by healing of the sore thus produced. Several fingers are simultaneously 
affected on both hands. 

A similar spasm of the nso-motor nerves is produced by the prolonged 
use of ergot, and epidemics of gangrene have been observed in France and else
where which were due to the presence of ergot of rye (Sec<ile cornutum) in the 
grain employed as food . 

Individuals affected with diabetes are frequently attacked with d iabetic 
gangrene. This is often seen in elderly people subjects of the disease, and may 
be mistaken for senile gangrene. The presence of sugar in the urine should 
therefore be carefully sought for. Operations upon such persons are supposed to 
be followed by gangrene or sloughing of the lips of the wound, and it is advised 
by some authorities to abstain from surgical opemtions if they Cl1n be avoided. 
A more extended experience with aseptic surgery, howe,•er, will probably not 
bear out this view. In one case known to the writer both legs were success
fully amputated for diabetic gangrene. 1'here was an interval of one or two 
years between the two operations. 

Noma, or cancrum oris, is a gangrene of the cheek usually occurrinCT 
in children as a complication of the eruptive fevers-e. g. scarla.tina. It is th~ 
result of a gangrenous stomatitis, and is of bacterial origin, producing capillary 
thrombosis. 'l'he disease may even attack the bone, and in the majority of 
cases is fatal. If recovery takes place a large defect usually results which 
must be restored by a plastic operation. 

Gangrene from frost-b ite may result partly from the intensity of the cold 
and partly from the enfeebled condition of the individual. 'l'hc part at first is 
blanched, but subsequently turns black. It may assume the dry or the moist 
condition. It may be limited to the toes, which are the most frequent seat of 
this form of gangrene, or the whole foot may be involved. It is frequently 
quite superficial, and no attempt at surgical interference should be made until 
the line of demarcation is clearly established. 

T reatment.-The prophylactic treatment of gangrene consists in the 
removal, as far as possible, of the causes which may favor the development of 
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gangrene, and in the adoption of such measures as will promote the circula
tion of blood in the part. 

If inflammation threatens to terminate in gangrene, free incisions may 
relieve the tension sufficiently to avert the impending danger. Division of the 
constricting ring of a strangulated hernia will remove the obstruction to the 
circulation in the bowel. 

If, however, the obstruction cannot be removed, as in embolism or throm
bosis, attention must be gi \'CD to the establi8hment of the co1latera.l circulation 
in the limb by fa.voring as much as possible the flow of venous blood and 
preserving the warmth of the part. Moderate elevation of the limb and gentle 
massage may favor the return of blood through the superficial veins. Slightly 
flexing the joints will favor the flow of blood thrnugh the larger vessels. An 
equabie temperature of the desired degree may be maintained by enveloping 
the Jim b in dry cotton-wool, which should be loosely applied . 

Minute abrasions or sores about the nails in feeble individuals should 
receive careful attention, but meddlesome interference should be avoided, as 
these are frequently the starting-points of senile gangrene. If death of the 
part is unavoidable, great care should be taken to prevent infection and 
decomposition. The gangrenous part must be disinfected with the same care 

~~n~:~d~~g 0~~~~~~~: :S11 ~~~~~~r!~ ~:~~ ~~Td:no~· :1~!~:~f,ss~ho~I1:t~:p~~~>~:d~sinf: 
the fluid products of decomposition are retained beneath the surface, they 
should be released by incisions into the gangrenous tissues, or if pus is bur
rowing, openings should be made into the Ii \'ing tissues to evacuate it. 

It was at one time the almost universal custom to wait for the line of 
demarcation to form in senile gangrene before making any attempt to remove 
the dead mass, and as a rule it is better to adopt this plan. If the gangrene 
shows a disposition to localize itself, it would be bad practice to interfere in 
any way with the processes that are going on in the enfeebled Jiving tissues, as 
any disturbance of them might cause the gangrene to spread still farther . As 
soon as the gangrene involves the sole or the dorsum of the foot, the question 
of amputation will become one of vital importance. ln determining the point 
at which to amputate the pathology of the disease should be kept in mind. 
If we have to deal with a disease of the tibial arterie~, it will be necessary 
to deride at what point in their course the circulation is of sufficient volume 
to maintain the life of the stump. Never amputate low down. Jleidenhain 
recommends amputation of the thigh as close abo\'e the condyles as possible. 
An amputation of the leg below the tubercle of the tibia in some cases may 
be sufficiently high, but generally it is necessary to remo\·e the leg at or 
above the knee. '!'he latter point is often to be preferred, since the flaps will 
tbrn be largely nourished by branches of the profunda femoris, which is 
rarely thromboscd. A considerable number of cases which in former times 
were allowed to die without surgical interference are now undoubtedly saved 
by amputation. 

In gangrene from embolism amputation should be performed well above the 
gangrenous area. as soon as the extent of the gangrene has been determined by 
the establishment of a line of demarcation. 

In trauma.tic gangrene involving portions of _the int~guments it is ~ot 
necessary to attempt removal of the sloughs until the lme of dcmarcatwn 
indicates clearly the extent of the injury. A partial removal of the dead skin 
may, however, fi.tvor drainage of the parts below. 

When a portion of a limb is destroyed by injury, the question of an imme
diate amputation should first be carefully considered. If this is not done and 
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gangrene sets in, and there are any signs of its spreading, this should prompt 
the surgeon to urge the necessity of amputation. . . 

If the gangrene is localized, the general condition of the patient will enabl.e 
one to decide whether it is best to remove the dead portion of a. limb nnmed1-
ately or not. The effect of the presence of such a putrescible mass must be 
weighed against the clanger of an operation in a patient suffering fr?m shock 
and possibly other severe injuries. The conditions of each case will ena?Ie 
one to decide whether it is better to remove the limb at the line of demarcat10n 
or to amputate through sound tissue. 

In spreading traumatic gangrene it will of course be necessary to ampmate 
instantly and far away; that is, sufficiently high to remove all tissues involved 
in the septic process. 'l1lrnre is perhaps no affection in the whole domain of 
surgery which demands such prompt interference in order to avert impending 
death . 

The constitutional treatment consists in attention to the condition of shock 
and in supporting the strength of the patient. Absolute rest, careful nursing, 
and a diet that will be nutritious without interfering with the digestive func
tions will best meet these indications. Alcoholic stimulants are also of great 
value and should be used freely, but with clue regard to the patient's powers 
of assimilation. 

The treatment of bed-sores is largely prophylactic by frequent change of 
posture, and-thanks to the present system of nursing-the attention of the 
physician or surgeon is now rarely called to this affection . Dry dressings are 
to be preferred, as moisture favors the enlargement of ulcers produced in this 
way. Mechanical support to relieve pressure and strict attention to antisepsis 
will usually arrest the progress of the disease. 

The rules for the treatment of diabetic gangrene vary but sl ightly from 
those laid down for senile gangrene. 'l1hc disease is not necessarily a contra
indication to amputation. In any event a most careful attention to the diet 
will form an important frictor in the prognosis of the case. 

Little operative interference is necessary in symmetrical gangrene: the 
main points in the treatment of such cases are attention to the diet and 
hygienic surroundings and the administration of tonics. 

Hospital gangrene is one of the traumatic infective diseases, and is 
characterized by a septic inflammation of the surface of a. wound, causing 
ulceration and the formation of sloughs, and is accompanied by more or less 
constitutional disturbance. The disease at the present time has almost com
pletely disappeared, owing to the general employment of aseptic and antiseptic 
treatment. It formerly occurred when patients were crowded together in small 
quarters with insufficient attendance and food and under poor hygienic condi
tions. The principal varieties usually described are the diphtheritic, the ulcer
ating, and the pulpy forms. The disease bas been regarded by some as iden
tical with diphtheria., but, as the latter disease has continued its activity for 
twenty years after gangrene has disappeared, this assumption does not appear 
probable. No bacteriological studies of value have been made, but some 
writers report large numbers of streptococci, and Koch produced in mice a 
disease resembling hospital gangrene in which the streptococcus was found . 

The diphtheritic form is charac~erized by the occurrence of coagulation
necrosis in the granulations. There is, moreover, less inflammation in the mar
gin of the wound in proportion to the depth to which the tissues are involved . 
The discharge is at first diminished, but later becomes more watery in char
acter, the sloughs separ~te, the wound l~as a crater ~bape, and its edges are 
eroded. In the ulceratmg form there 1s a progressive enlargement of the 
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wound, chiefly on the surface, accompanied by an unhealthy or grayish dis
coloration of the granulations. The edges break down, recede daily, and 
have a gn,.wccl look, and the wound may finally become very large. This 
type is sometimes called pbagedena. The pulp,y form is more common in 
epidemics. The granulations swell, become oodematous and necrotic, the 
surface of the wound is soon enormously swollen, and a fetid discharge wells 
up in large quantities from its depths. Its margins become swollen, evertecl, 
and a.re exquisitely sensitive. There are great discoloration and swelling of 
the surrounding parts, with profound constitutional disturbance. 'rhe wound 

~~~~s~~0i~ai~z:p~~it:0~r:~8~·~i~ii?s~c~~g ::~~~dd:! ~:::::r!1;;e:3:,t:~do~~~~: 
disease is not arrested, the patient finally succumbs to septicemia. 

'l'he prophylactic treatment consists in the application of the rnles of 
aseptic surgery, and when, as in time of war, these cannot be observed with 
sufficient care, in avoiding the accumulation of great numbers of patients in 
confined quarters and their prompt isolation if the <liseasc appears. 

'fhe local treatment consists in a thorough disinfection of the surface of the 
wound and the surrounding infected tissues. ':l1his m<ty be accomplished by 
removing the diseased tissue with the curette or scissors, and by the sub
sequent application of the cautery, bromine, fuming nitric acid, or acid 
nitrate of mercury. The operation will require anesthesia, as even the ordi. 
nary dressing of such a. wound is exceedingly painful. For milder cases a weak 
solution of nitric acid may be used with advantage, or the wound may be freely 
dusted with iodoform. Perchloride of iron was used with success by the 
French in their last war. Whatever the agent employed, it must be applied as 
directly as possible to the living tissues. The constitutional treatment consists 
in the free use of stimulants and supporting diet. An entire change of the 
patient's surroundings may bring about a prompt improvement. Epidemics 
have been broken up by moving the patients from the wards of a hospital into 
tents. All clothing and bedding and dressings should be changed at the same 
time. Amputation may be sometimes called for, and can be successfully done 
under strict antiseptic precautions. The disease being distinctly contagious, 
isolation and the non-use of sponges, towels, basins, etc., from patient to patient, 
are evidently necessary. 

CHAPTER VIII 

TilROMBOSIS AND E~IBOLISM. 

A THROMBUS is a clot of blood which forms in the blood-vessels during 
life. An embol us is a detached fragment of a thrombus, a fragment of a 
vegetation on one of the valves of the heart, a globule of. fat or of air. etc., 
which has been transported to some other part of the arterial system and acts 
as a plug. 

Coagulation. of blood m~y take place in one ~f two way~: When blood is 
a11owed to remam stagnant Ill a flask, the clot winch forms 1~ nea1:Iy as la1:ge 
as the whole amount of blood, and is of a deep-red color, which still rem ams 
after the scrum has been pressed out. It contains chiefly red corpuscles held 
together by fibrin. It is such a clot that. is found in the 1'ed thrombus. 

The clot from blood beaten with a stick loses its red color, and is of a yel-
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lowish-white tinge, consisting of a tough mass of fibrin containing but few red 
corpuscles. As has been shown elsewhere, this coagulum contains chiefly brok~n
down white corpuscles which have yielded up their fibrin-producing material. 
This is one wa.y in which a white thrombus is formed. 

The cause of coagulation of blood in the vessels was thought by Vircbow 
to be a low ing of the current, but it bas been shown that the blood may be 
kept stagnant between two ligatures and yet no thrombus form, provided 
the vessel be kept aseptic and uninjured. Coagulation appears to be due to 
slowing of the current if these conditions arc not fulfi11ed, and also to roughness 
of the inner wall of the vessel, to injury to the wall of the vessel, or to septic 
infection. 'fhe blood-plaques or third corpuscles play an important part in the 
process of coagulation of the circulatiug blood. Wh en a roughness ex ists on 
the vessel-wall :m<l the current is Jess rapid tbau usual, the blood-plaques leave 
the center of the stream and accumulate at the spot in question. Numbers of 
leucocytes arc also arrested and become attached, and form a li ttle hill which 
projects into the lumen of the vessel (mural implantation). The cells by a 
process of" conglutination" form a viscous mass in which little cell-structure 
is seen. 'l1his is another process by which a white thrombus is formed. 

Mixed thrombi are those white thrombi in which an unusually large num
ber of red corpuscles are seen here and there in clusters. The white or mixed 

thrombus forms from Bowing blood, and is the variety 
FJG. l7 . usually seen in the blood-vessels. Red thrombi are 

more rarely seen in the living body: they occur 
chiefly in vessels subjected to septic infection; they 
may also be found plugging the mouths of vessels 
which have been cut and have bled freely. 

The white thrombus usually begins as a parietal 
thrombus, but it may finally grow to sufficient size 
to obstruct the lumen of the vessel by successive 
deposits and may extend some distance. It is then 
called an obstructing thrombus. After a thrombus 
is formed it may undergo several changes. It may 
become organized, young tissue growing into it from 
the vessel-walls and forming a cicatricial tissue; as 
portions of the clot are disintegrated and absorbed, 
spaces are left in the newly-formed tissue, which has 
a spongy consistency. I t is then said to be" canal
ized." Blood flows through the new channels, and 
the circulation is partially re-established in this way. 

A Tllroml»u In a vessel. Thede· At other times organization docs not take place. 
~~~~i~ i1!Ff,~~h8~1~~e~~i~ '1.1he fibrin and leucocytes break up into a fatty mass 
~!~e bh~~~~~m Is an e1w which forms a slimy fluid it~ the inner la.yers of the 

< 1 thrombus, and the thrombus 1s thus broken up. When 
septic infection takes place, we have broken-down leucocytes mingled with bac
teria and the various ingredients of the clot, and a "puriform softening" or 
"suppuration" of the thrombus takes place. A thrombus thus disorgan ized 
may break up into masses which become detached and arc swept off into the cir
culation as infective em boli; or a thrombus which has dcvclopea so as to project 
into a large vessel may lose a. portion of the protruding clot, and so give rise to 
embolism (Fig. 17). 

Thrombi are found in the heart and veins, and also in the arteries. 
Emboli are found in the arteries, but also in the veins of the liver. When an 
em bolus is lodged in a "terminal " artery, the part supplied by this vessel is 
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deprived of its circulation and becomes anemic, or occasional ly a backward flow 
of blood tak es place from the veins into the emptied 1'essels and a congestion 

:i~n ~~;;:;~~sa~~0e~ s~11~)p: r~t~::~~i;~at~~e ii~1~:~ti~~~· :c~~~asi!t~~e a~~~::~ 
form~ . 

i\fany of th e emboli which are detached from veins become lodged in the 
capillaries of the lung, but very small cmboli may pass through them and enter 
the general arterial system. 

Emboli may be formed from other substances than blood-clot. When 
tissues containing fat are broken down by injury, drops of fluid fat enter 
the circulation and are lodged in the pulmonary capillaries. Fat embolism 
thus may follow fracture of a bone, espccia.Ily a.t th e spongy ends of th e long 
bones. Dyspnea, and even death, may occur from this accident. Air em
bolism may occur through wounds of veins in the neck or axilla and through 
the uterine venous sinuses. A considerable quantity of air may be introduced 
without injury . 'l1he cmboli will then be distributed in the capillaries of various 
parts of the body and eventually disappear ; but if a large quantity is introduced 
at once, the heart may be distended with air and death will occur. 

Emboli may sometimes travel against th e current by force of gravity, as in 
the vena cava and other large veins of the lower part of the body. 

'L'he treatment of thrombosis or embolism is mainly prophylactic. Care 
should be taken that the thrombus does not give rise to ernboli. 'L'he part 
therefore should be kept at rest until organization or absorption of the thrombus 
has taken place. 

CHAPTER IX. 

SEPTICEMIA. 

SEPTICEMIA is a disease clue to the absorption of the products of putrefac~ 
tion into the system, or to the introduction into the blood and tissues of bacteria. 
which rapidly multiply there. It is characterized by grave constitutional 
disturbance, with acute fever, disorders of the ncnous system, inflammation 
of certain \'isccra, and a local infection of the wound. Th e nature of the poi8-on 
which prorluccs the disease is not yet fully understood. Experiments on 
animals have shown that there are two rarieties of this form of blood-poisoning. 
In certain cases symptoms super vene immediately upon the inoculation, and the 
animals die of a chem ical poison, no bacteria being found in the blood or tis
sues (sap remia, toxemia, or septic intoxication). In other cases the 
symptoms come on less rapidly, and death is caused by the presence of bacilli 
or micrococci in the blood (se ptic infection). ~Jan .v obseners have sought 
for bacteria. in the blood in the septicemia of man, and micrococci have been 
found occasionally, but not with sufficient regularity to identify them _w_ith the 
disease. Since the existence of ptoma·incs as a product of dccompos1tion has 
been understood, it is generally recognized that the poisons elaborated by bac-
teria play " prominent part in the production of the disease. . 

Clinically, we find the same two types of the disease Ill man. One is due 
clearly to th e absorption of a chemical substa nce or ptoma'ine. The symptoms 
of this variety cease as so?n as further introduction of the chemi.cal substance 
is prevented by a cleansmg of the wound .. In the oth~r vanet~ tbe1:e are 
progressive changes coming on gradually, as m the bacterial type Ill a111mals, 
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and continuing frequently to a fatal termination in spite of efforts to check them 
by treatment of the wound. 'l'his rnriety suggests the action of bacteria, ~nd 
these orgnnism~ are found in some cases, those most frequently obsened bemg 
the streptococci. 

The method by which infection of the system takes place is through a ":ound 

(:~~~~~8ia)~~~.rr~:.~~gt"~~~~~~::i~:a:nglsmo~~·;~~i~~tf;,~o::;p~~~ti~~~~:i.i~1 fr~:suae: 
infected wound, even of a trivial character (septic infection). This is most 
likely to occur before the wound has become covered by healthy granulations. 
It may also take place through the intestinal mucous membrane (sepsis intes
tinalis), as in cases of tyrotoxicon poisoning, and more rarely through the uro
genital tract. 

Sa pre mia.-The toxic form of septicemia is frequently seen in obstetrical 
cases in which putrefaction of retained clots or placenta has taken place within 
the uterus. '..I.1he poison ma.y be absorbed through the mucous membrane of 
the vagina or uterus, or through open wounds in these regions or through the 
uterine sinuses. The disease is u:.;bered in with a sharp rise of temperature, 
the chill usually being absent. The temperature continues high, and is accom
panied later with delirium. The skin is cold and clammy, and there is more 
or less tendency to diarrhea. A prompt removal of all decomposing substances 
from the interior of the uterus will be followed in a few hours by a disappear
ance of all alarming symptoms. Conditions favorable for such a type of 
poisoning are rare in general surgery, although a large, ill-drained wound, or 
decomposition occurring in the contents of a psoas or other abscess, is a. not 
uncommon cause : these conditions also may be found in abdominal wounds 
where extensive injury of the peritoneum has favored oozing and the accumu
lation of blood-clot in the peritoneal cavity. 
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Temperature Chart of a Cnsc of Scpucemla (orig1!111l). 

Sy m ptom s o f Septic Infectio n .-In true septicemia or septic infection 
the development of the disease is more gradual. The fever curve is of the con
tinuous type as in sa.premia, and as the fa.ta.I end approaches the temperature 
will range big?cr. I~ certain cases the ~emp~rature is, ~O~\·e,~er, subnormal, 
as is seen occas10na.l ly m stra.ngulated hernia. or in gunshot IDJUr1cs of the abdo~ 
men. There is great p~ostration with head~cl1e :.;nd. anorexia, and a typhoid 
condition supervenes whteh renders the patient indifferent to surroundings. 
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Diarrhea frequently develops, and may at times be accompanied with vomiting, 

but it is usually not severe. There is a tendency to the enlargement of the lym
phatic ghmds th roughout the body, and more part icularly of the spleen . 'rhe 
skin is pa.le and dusky, but an icteric t inge is not so common as in pyemi<t. The 
hue is due to the rnpid deterioration of the blood caused by the presence of 

the virus. A scarlet eruption ma.y occur resembling closely that seen in scar
let fever. The skin in the early stages is hot and dry, but later is bathed in 
perspiration, and finally becomes cold and clammy. The •:illow hue becomes 
more marked. 'rhe senses are dulled and the countenance is listless. rllhe 
tongue is covered with a brownish fur. The pulse is now weak and rapid; 
diarrhea increases, and the urine is concentrated and scanty. Delirium is 
followed by coma, and the p:1tient becomes moribun<l. 

'fhe path o logical changes observed in the internal organs are slight. 
The blood is thin, of a tarry color, shows no tendency to coagulation, and 
contains numbers of micro-organisms. Cloudy swelling of the li rnr or 
kidneys is usua.Ily found. In th e alimentary canal there is evidence of a. 
gastro-intestinal catarrh. The mucous membrane is swollen and mottled, and 
punctiform hemorrhages are found at certain points. Enlargement of the lym
phatic glands is noticeable, particularly of the spleen. The wound occasionally 
is in an extremely septic condition; at other times there is little evidence of 
any pathological change. W hen septicemia follows the inflict ion of a dissect
ing wou,nd or other injury by which material already loaded with the bacteria 
of putrefaction is inoculated into the tissues, there is a diffused septic inflam
mation about the wound which develops rapidly and spreads along the line of 
lymphatics leading from the part, as shown by red streaks running to the adja
cent chain of lymphatic g lands. In Yery malignant cases redema of the adja
cent tissues invol ving a considerable area will be observed. 

The original focus from which septicemia is sometimes developed may be a 
wound involved in gangrene or erysipelas, or some deep-seated infective inflam
mation around the kidney or appendix or in the medulla of bone, or a tract 
of connective tissue infiltrated with foul urine. 

rshe principal diagnostic signs of septicemia are the continued fever, 
the absence of chills, the peculiar condition of euphoria or apathy, the intesti
nal catarrh, and the presence of an increased area of dulness about the region 
of the spleen. The general appearance of the patient and the condition of 
the pulse will prove valua.ble guides in enabling the surgeon to distinguish 
between this type and the less malignant forms of surgical fe\·er which occur 
independently of suppuration. '11he condition of th e wound and the presence or 
absence of pronounced suppuration will also aid in the diagnosis, although it 
should be remembered that septicemia may develop even during the suppura
tive process, provided the conditions for putrefaction exist in the wound. 

The p rogn osis of the disease is always grave, but its duration may vary 

greatly according to the intensity of the virus. In sapremia. of a pure type 
the prognosis is much more favorable, as th e fever will disappear as soon as the 
local mass of putrefaction is removed; but inasmuch as it is quite difficult to 
say in any given case whether there is not also a true septic infection in addi
tion to the toxic poisoning, the opinion expressed by the surgeon must be a 
guarded one. 'l'h e weakness an<l frequency of th e pulse, the extremes of tem
perature, and the mental condition are important symptoms as guides i_n estimat

ing the g ravity of" g iYcn case. In the.acute type we ha Ye to deal with one of 
the most fatal of diseases. When the disease takes a more chronic course. as 1t 
occasionally does, we may l1ave rea~on to _hope for a cure, although a very large 

proportion of these cases also termmate fatally. 
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Treatment.-The prophylactic treatment consists in the application of 
the rules of aseptic and antiseptic surgery, which have greatly d1.mm1sbed the 
number of cases of septicemia at the present time. When the disease makes 
its appearance the attention of the surgeon should at once be directed to the 
condition of the wound, and no time should be lost in carrying out _a thorough 
disinfection of its entire surface. Stitches should be removed and smuses care
fully exposed. All collections of blood-clot or decomposing fluids shou.'<l be 
washed out with corrosive sublimate, 1: 1000, and subsequently the tissues 
should be disinfected with strong solutions of carbolic acid (1 : 20, or pure 
crystals) or chloride of zinc (1: 10). The wound can then be packed with 
gauze containing a large amount of iodoform powder, or antiseptic poultices 
can be appl ied to favor a free discharge (carbolic acid 1: 1000, or corrosive 
sublimate 1 : 20,000). When the wound has deep recesses or pockets which 
cannot easily be reached, irrigation with boilc1l water, boric acid (4 per 
cent.), or a. saturated solution of acetate of aluminum ma.y be employed. In 
septicemia. following laparotomy the prognosis is so gra.ve that little success 
can b" expected from local treatment. An attempt to save life, however, 
should be made by reopening the wound and by a thorough hot-water 
douching of the peritoneal cavity, followed by drainage. In sapremia douch
ing of the wound is generally followed by an immediate, and frequently by a 
permanent, improvement. In puerperal fever from this cause the antiseptic 
washing of the uterus is productive of most satisfactory results. 

The constitutional treatment consists principally in the fearless use of stim
ulants. Very large quantities will be assimilated under these conditions without 
producing alcoholism. The use of drugs taken internally for their antiseptic 
action has not proved sufficiently successful to cncournge a further trial at pres
ent. The heart's acti?u should n~t. be. hampered by any depressing agents. 
On the other hand, a free use of d1g1tahs and other hea.rt tonics may prove a 
valuable aid to stimula.tion. One of the best is strychnia. administered sub
cutaneously in doses of gr. -h-to every two to six hours. Nutritious diet 
should be administered in such form as not to impede digestion and to favor 
rapid assimilation. 

CHAPTER X. 

PYE:IIIA. 

~YEMrA is an infectiv.e disease deve.lope<l d~ring .the process of suppuration, 
and 1s due to the absorption of pyogemc orgamsms mto the circulation. It is 
characterized by the development of multiple or metastatic abscesses in differ
ent portions of the hocly, frequent chills, and an intermittent type of fover. 
:1:he nam~ given to it ~y Pion:Y is derived from. ;:-tiov, pus, and a[µa, blood. 
Ihe old view that pus formed m the wound obtained an entrance juto the cir
culation has long since been abanclone<l, but we now know that certain elements 
of pus may find their way into the circulation and produce metastatic abscesses. 

Etiology.-Reliable investigatjons on the special forms of bacteria which 
are found in cases of pyemia have been made only within the last decade. 
~mong.the mo~t important are .those of Koch, w!10 ~uccee<le? in producing the 
disease rn rabbits. Ile found rn the vessels cham-hke cocci which caused the 
blood-corpuscles to adhere and form thrombi. Ogston showed that the pyogenic 
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cocci were par.tly anaerobic, and grew more readily in deep sinuses and pockets, 
and thus readily obtained an entrance in to the circulation. ~1 h e examination 
of the blood of individuals ill with pyemia has 'hown that both the staphylo
coccus and the streptococcus may be the active agents in the formation of 
metastatic ab!'l.cesses. When the conditions become favorable for an unusual 
development of these bacteria, the barrier of gran ulation-tissue does not pre,·ent 
their growth into the surrounding tissues. From these they obtain an entrance in to 
the system through the blood-vessels more often than th rough the lymphatics. 
Coming in contact with the wall of a vein, an infocti\'C inflammation is started 
which terminates in a thrombo-phleb itis. Hough places nre formed on the 
intima, which lead to the formation of pari etal thrombi and the subsequent 
development of an ex tensive thrombus, which undergoes a puriform softening; 
or a zoOglea mass of micrococci may accumulate on the inner surface of the 
wall of the vein and may be swept off into the circulation as an embolus. 
Minute emboli may pass the pulmonary capillaries, and, enteri ng the arterial 
system, become lodged in the glomeruli of the kidney or other capillary dis
tricts, or even in the valves of the heart. 

Larger cm boli detached from the softened thrombus may be lodged in the 
capillaries of the lung. At all these points infective inflammation and sup
purn.tion may occur, and metastatic abscesses arc thus developed. As a 
rare occurrence pus from an abscess may find its way directly into the circula.
tion by the breaking of the abscess into a vein. 'The bacterial in fection may 
also occasionally take place through the lymphatic system. The so-called spon· 
taneous pyemias occur by a process of intravascular infect ion. In individuals 
in feeble health micrococci are sometim es found circulating in the blood tem
porarily. If under such conditions a slight internal bruise or wound is recei,·ed 
-as, for instance, in the medulla of bone from a. fall-the mi cro-organisms 
gain an entrance from the blood-vessels into the injured part, and an acute 
osteomyelitis is developed which may become the starting-point of a pyem ia. 
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Symptoms.-Tbe first symptoms of the disease arc noticed u8ua11y in the 
second week of the healing process ~ta. period ,~· hen ~uppuration bas .been 
fully established. These arc ushered Ill with a. chill which ma.~· be of a w1del.v 
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An increase in the Jocal inflammation may or may not be discovered. A sec
ond chill will probably occur on the following day, and frequent repe.tition of 
the chill is a characteristic feature of the diseaf.le. 'J'he fever is of an irregular 
intermittent type, and varies not only according to the frcquc~cy of the chill, 
but has an almost hourly variation of its own. The undulatmg character of 
the daily fever curve is quite characteristic of pyemia, and a fall to the normal 
point in acute cases is rarely observed (Fig. 19). . 

The development of metastatic abscess is indicated by a febrile exacerbat10n 
and by the symptoms of local inflammation. A sharp pain in the side, with 
respiratory disturbance and fever, accompanies the formation of an abscess m 
the lung or a septic effusion into the pleura. The joints are aliso a frequent 
seat of inflammation, and this is accompanied with considerable swelling of the 
adjacent soft ports. The next point attacked may be the parotid gland. The 
skin is always markedly discolored, and frequently assumes a deep yellow hue. 
With the de'velopment of the icterus there is already marked emaciation, which, 
in chronic cases, is extreme. Ervthematous rashes, which subsequently become 
pustular, are occasionally noticed. The tongue is furred and coated, but may 
vary greatly in appearance. The pulse is rapid, and as the disease progresses 
becomes weaker. 

The mental condition of the patient is usually not affected. There is, 
however, in the later stages great hyperesthesia, and such patients are con
stantly complaining of pain in various parts of the body, due not only to 
metastatic inflammations, but to the sensitiveness of the nerves. An examina
tion of the heart·sounds may reveal the presence of an infective endocarditis. 
Brain symptoms are rarely present, although metastatic inflammations may 
occur in the brain. and hemiplegia may result from emboli due to the endo
carditis. 'l'he min<l usually remains clear until the development of delirium 
and coma in the latest stages of the disease. 

The duration of the diRease will vary according to the acuteness of the attack. 
Chronic pyemia may be prolonged for weeks or even months. Usually in acute 
cases a fatal termination will be reached in the course of a week or ten d:tys. 

Patho logical Anatomy.-The wound is of a gangrenous color or odOr, 
or the granulations are still present and have a glazed and indolent appearance. 
Extensive thrombi are found in the adjacent veins. In amputation-stumps 
of the lower extremity the femoral vein may be filled as high as Poupart's 
ligament with a puriform mass. In the lungs metastatic abscesses are found 
chiefly in the lower lobes and near the pleural surface. Infarctions are also 
not infrequent. The pleural cavity may be the seat of a serous effusion. The 
liver is in a state of c1oudy swelling, and, less frequently than in the lung, meta
static abscesses arc found: Mili~ry a?scesses may be found in the kidney, in 
the valves of the heart, m the mtestmal mucous membrane, and, in fact, in 
almost any organ of the body. Metastatic inflammations are also seen in the 
connective tissue and in the joints. 'rhe synovia.l membrane is at first con
gested, and later suppuration ma.y occur. The knee and shoulder are the joints 
most frequently affected. The bones may aJso be the scat of metastatic foci . 
Icterus is cause<l by the breaking down of the red blood-corpuscles, and is said 
therefore to he hematogenous (i.e. of blood origin). 

Diagnosis.-In the early stages of trauma.tic in~am1~ation a chill may be 
due to the development of some other form of mfcct1ve disease, as erysipelas 
but repeated chi lls are characteristic only of pyemia. The cleamess of th~ 
mind, the hyperesthesia, the emaciation and great prostration, arc all well marked 
and significant in this disease. 'l111e presence of metastatic abscess and joint 
inflammations when they finally occur leave no doubt as to the diagnosis. 
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The p rognosis is exceedingly grave. It has been maintained that no 
case of pyemia. ever get:s well, but many cases of undoubted recovery have 
been reported, particularly in chc chronic forms of the disease. 

T reatment.-The prophylactic treatment consists in the prevention of 
suppuration. The antiseptic treatment of wounds has almost abolished the 
disease in hospitals, where it was formerly of frequent occurrence. When 
the first septic disturbances have developed in the wound and adjacent veins 
au attempt should be made to arrest the further progress of the disease by a 
thorough disinfection, not only of the wound, but of the interior of the vein. 
Such attempts have been successfully carried out in thrombosis of the lateral 
sinuses and jugular veins following suppuration in the ma~toi<l cells. If the 
interior of the vein cannot be thoroughly disinfected, a liga.ture may be placed 
upon it nt a point between the puriform thrombus and the heart. When the 
infected area is seated in an extremity amputation may be performed, provided 
the surgeon can be reasonably certain that the thrombus does not extend above 
the point selected for the operation . When it is possible all metastatic ab
scesses or suppurating joints should be laid open and thoroughly disinfected. 
Drugs are of little use in the internal treatment of the disease. Antipyretics 
depress the heart's action. Carbonate of ammonium and digitalis are more 
likely to be of :service during the stage of prostration. Alcohol should be 
given freely, and in as large quantities as the patient will bear. Easily
digested food should ahso be administered unsparingly. If the patient is in a 
hospital he should be immediately isolated from all other patients, and as strict 
a. quarantine a .. ~ po~giblc of those in attendance ~hould be preserved. Ventila
tion should be free, and the patient may be placed in a tent, or even for a por
tion of the time in the open air, in certain cases. 

CHAPTER XI. 

ERYSIPELAS. 

ERYSIPELAS is an acute infective inffo.mmation spreading along the upper 
layers of the integuments of the body an<l mucous membranes through the 
lymphatic system. It is accompanied b.v a rernittent type of fe,·er and shows 
a. tendency ~to recur. The name is probably derived from Jpu{}pO;, red, and 
rri).).a, skin. Erysipelas was known to the ancients, but authentic accounts 
arc of comparativcl.v recent date. Severe epi~emics of erysipelas raged in 
France in 17 50, in Great Britain in 1800, and m 1842-.13 both Europe and 
America were visited by an epidemic of a most Yirulent type. Since then 
there a.re no records of cpirlemics of similar 1'C\'erity. Although much less 
frequently met with since the introduction of the antiseptic trea.tmen~, it is the 
most common of the traumatic infective diseases seen at the present time. 

Etio logy.-The organism which is the cause of the disease is the strepto
coccus crys~Jelatis . This has been abundantly proved by experiments in ani
mals and man. Opinions vary as to the identity of the streptococcus pyogcnes 
with the streptococcus of erysipelas. The cocci grow in serpentine chains; 
each measures from 0.3 to 0..± micro-millimeters in diameter. These cocci 
a.re said to be somewhat larger than the streptococcu5' pyogenes, but smaller 
than the st~phylococcus. 'l'hey are found in the capillary lymphatics of the 
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skin chieHy, but they may also be seen occa•ionally in the capillary blood
vessels. They are mOst aCtive near the margin of the. erysipelatous blush, a~<l 
the lymphatics are crowded with them at this point. They are not ~oun_<l m 
any numbers in the circulation, but it is probable that the const1tut1onal 
disturbance is clue to their presence or to the pre~encc of ptomai'nes in the blood. 
The organism usually obtains an entrance tlnough a wound. In idiopathic 
erysipelas, when no wound is seen, it is probable that small a hrasions of the 
skin are the route through which the virus enters the body. Probably also 
<:ascs of intcmal infection occur, the organisms ba,'ing been previously absorbed 
through the respiratory or digesti\'e tract. 

The contct,qiousness of e,.ysipelas hacl been abundantly proved clin ically 
before the nature of the i)oison was understood. The disease has been conveyed 
to a large number of chi ldren through the medium of \'accine Yirus taken from 
a child affcctecl with erysipelas. Instances of erysipelas carried from a distance 
to certain localities where no such disease had existed pre,·ious1y, and produ· 
cing there an epidemic, abound in literature. 'l'hc close relationship between 
erysipelas and puerperal feyer bas long been recognized, and examples of the 
transmission of the virus of erysipelas to puerperal women by the medical 
attendant, and the consequent production of puerperal fe,·er, are far too 
numerous. Both diseases are produced by the streptococcus, and experiment 
has shown that this organism can be cultivated from a puerperal case and can 
then be injected into rabbits, producing erysipelas. lt seems probable that 
the disease is more prevalent at certain seasons of the year, particularly in the 
early spring months. 

Sym ptoms.-Tbis disease is usually ushered in with a chill which is 
accompanied with vomiting or more or less gastric disturbance. In chii
dren a convulsion not uncommonly takes the place of the chill. An 
examination of the wound at the time shows no perceptible change, although 
the nearest lymphatics are apt to be enlarged, and it jg not until the 
encl of twenty-four hours or longer that a blush is seen in the skin at this 
point. There is an increased tension in the part, accompanied by an itching 
or burning sensation . Wh en the local inflammation has developed the color 
of the skin is a yellowish red, and there is considerable infiltration of the 
inflamed part, whiCh bas a doughy feel. The area inYadcd is well defined and 
its margins arc quite irregular, presenting a zigzag outline. During the height 
of the inflammation vc~icle!-l- form on the surface and sometimes become quite 
large. When resolution takes place there is consi<lerable desquamation. The 
inflammation does not remain long in one spot. It ~preach; widely, and may 
involve large areas or even the whole surface of the body. In the mean time, 
at the end of three or four days the part first attacke<l be~ins to improve. 
During the height of the inflammation the constitutional disturlmncc is well 
marked. The temperature ranges from 102° to 104° F. The pulse is rapid 
and shows a tendency to become weak. '_l1he tongue is heavily coated and the 
urine is charged with urates. With each fresh outbreak of the cutaneous 
inffamma.tion there is an increased pyrexia. and the fever curve presents a most 
irregular o.utline, 'fhe!·~ arc mar~ed rm~!ssions, ~ut usually no return to 
normal until the dermat1t1s has subsided. Ihc duration of the di:iease is quite 
uncertain. In favorable cases it will last no longer than a week or ten days 
but frequently the attack may last a month. 'l'oward the close of the diseas~ 
when the case is terminating favorably there is usually a tcnclcucy to subnormal 
temperature, showing the great prostration which the disea~e 

0

has produced. 
'This depression of the vital powers is a feature of the affection which it is 
always important to bear in mind. 
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Varieties.-Whcn the virus does not confine itself to the superficial capil
lary lymphatics, but spreads to the subcutaneous connective tissue, we have the 
variety known as phlegmonous erysipelas. lJnder these circumstances sup
puration, which is extremely rare in ordinary erysipela.H. is likely to occur. 
'l'hc foul, acrid, and thin pus infiltrates large areas, and there are sloughs 
of the connective ti~sue which are discharge<l in ma::ises. In some of the 
sc,·ere epidemics of this type the muscles were attacked and the periosteum 
was destroyed, giving rise to necrosis. Gangrene of the skin may also 
occasiona.lly occur from deprivation of blood due to death of the underlying 
connective t issue. 1'he presence of a phlegmonous inflammation is indicated 
by the increased a.mount of local swelling an<l constitutional disturbance. 
Fluctuation or bogginess is soon felt, and if the pus is not liberated by 
incision it burrows freely in all directions. 

Phlegmonous cel lulitis, or inflammation of the subcutaneous celluln.r 
tissue, is regarded as identical with phlegmouous erysipelas by many writers. 
It is probable that the streptococcus rather than the staphylococcus is most 
frequently foun<l in this form of inflamma.tion, but the question must remain 
open until the i<lentity or non-identity of the streptococcus pyogenes and the 
streptococcus crysipelatis is settled. Clinically, the two types are readily dis
tinguished by the absence of cutaneous erysipelas in phlegmonous cellulitis. 

There arc other forms of rapidly-spreading inflammations of the skin and 
cellular tissue, particularly those which foJlow infocted wounds of the fingers or 
hand, which are regarded by some authors as akin to cr_vsipelas. These at 
times take the form of lymphangitis; at other t imes they occur as acute swell
ings of the integuments and connccti,·e tissue, extending with great rapidity, 
showing but slight tendency to suppuration, and frequently termina.ting fatally 
with symptoms of acute septicemia. They arc probably due occasionally to 
infection with streptococci or with saprogenic bacilli. 

F acial erys ipe las, which at one time was regarded as idiopathic ery
sipelas, is now supposed to be due to infection through some slight wound or 
abrasion on the face . I t usuallv begins with a blush near the root of 
the nose or the lachrymal duct a~d spreads laterally toward the ears. The 
color is a. scarlet red, an<l the amount of swelling is usually great and is accom
panied with redema about the eyelids, obliterating all facial expression and 
causing entire closure of the lids. Vesicles and bulltc al~o form on the checks. 
'l'he inflammation may extend to the scalp or the neck, but the chin is rarely 
)nvolved. '..l1he g lands at the back of the neck are enlarged. In some forms 
the fever runs high, and there is usua1ly considerable delirium. This may be 
due to reflex irritation of nenes or rarely to a suppurative meningitis, the 
result of a direct exten~ion of suppuration in the orbit or to the meninges. 
Ordinarily, the delirium disappears when the fe,·er subsides. 'There is 
more or less conjunctivitis, and some cedema in the orbital tissues. If sup
puration should occur, blindness may result, a complication which is for~ 
tuna tel v rare. 

Er.Ysipe las neonatorum occurs usually in epidemic form in hospitals. 
It begins as a sli ght inflammation about the umbilicus, but as it spreads to the 
genita ls and thighs the constitutional disturbance is great and the prognosis 
grave. It may be complicated with phlebitis of the umbilical veins extending 
to the liver. 

Erysipelas may inrnlve the mucous membranes. In severe epidemics 
of crysipelatous angina the tonsils are greatly inflamed and the tongue is often 
swollen. Diphtheritic or gangrenous intlamm<Ltion of the fo.uces may also 
occur. These epidemics are rarely seen at the present time. Erysipelas may 
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extend to the glottis, and erysipelatous pneumonia. or pneumonia migrans, is 
~escribecl by som_e authors. The female genitals and the rectum may also be 
m vaded by the disease. 

~rhe curative influence of erysipelas is shown not only in the effect pro
duced by it on old ulcers, but even by the wound itself, which, when in the 

~~::~~:!~~~ ~~1~~'g ?~):~~~c~. hL~,n~p0~~-~:t~:~~ of ~1~1:t~~~~111~~s hba;e~ s~i:~~~~~: 
the cells having undergone fatty degeneration . Both lupus and epithelial ulcers 
of the face have been known to break down, healthy granulations subsequently 
appearing which healed rapidly. Febleiscn took advantage of this circum
stance to inoculate certain ulcers with cultures of the streptococci of erysipelas, 
and thus dernonstmted the identity of the virus of the disease (p. 202). 

The p rognosis of erysipelas is usually favorable, as there is a tendency to 
self-limitation. r_t'hc severity of the disease cannot, however, be predicted in 
any given case, but in small granulating wounds the disease is usually lighter 
than in large fresh wounds. Danger frequently arises from complicatious, as 
redema of the glottis or secondary hemorrhage. 

T reatment.-Attempts to restrain the infective process by antiseptic 
applications have thus far not been very successful. The apparent ~ucccss of 
many drugs may be due to the spontaneous arrest of the process which so often 
occurs. Jlot fomentations, containing corrosive sublimate of the strength of 
1: 10,000 or 1: 15,000, or carbolic acid may be used; but care must be taken 
to a.void increased local initation or poisoning by absorption of the drugs when 
a large surface is covered . An ointment of carbolic acid and vaseline, 1 to 
100, may be brushe<l on the face with a soft brnsh or applied to other surfaces 
and protected with a thin layer of gutta-percha tissue or oiled paper. Zinc 
ointment is often useful. In phlegmonous erysipelas free incisions are indicated. 
The sloughs should be removed, aud the pus-cavities must be disinfected as 
thoroughly as possible. Pressure with plasters or bandages in situations where 
they can be conveniently applied, bas been advised to arrest the spread of the 
disease. 

'She constitutional treatment should always be supporti1lg, and any depict~ 
ing measures should be carefully avoided. The pre~cncc of delirium docs not 
necessarily contraindicate the use of stimulants. 'l'incture of the chloride of 
iron ha been recommended in large and frequent doses on account of it~ nction 
upon the red blood-corpuscles, which are found crenated, and when placed 
under the microscope run together readil_v . This method was at one time 
received with great favor, but is less used at present. Quini·ne lrns ali:.:o enjoyed 
a great popularity. .Antipyretics as a rule have little effect upon the fever, 
and should be avoided, owing to the depressing influence upon the heart's 
action which many of them exert. Opium in i:.:ome form and hypnotics are 
in<lispen,able to allay the pain and procure sleep. Food shoul<l be carefully 
and frequently administered. When tbe blush bas disappeared a complete 
change of heckling and clothing, with careful ilisinfection, may serve to pro
tect the patient from a rela.pse flue to a reinfection of the system. 
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CHAPTER XII. 

TETANUS. 

TETANUS is an infective disease, almost always originating from a. \rnund. 
'rho central nervous system is the region chiefly affected by the bacterial poison 
which is the ca.use of the disease. 

'l'he bacil lus of tetanus (Pl. II, Fig. 5) was discovered in 1885 by 
Nicolaier. lt is a short rocl with an enlargement at one encl , due to sporulation, 
which gives it the characteristic drumstick shape. Although it is found in 
the dust of the street, it ntrcly finds an opportuni ty to grow in the living tissues, 
owing to its anaerobic properties; hence the rarity of the disease. It is found 
principally in the tissue near the wound, and is rarely, if ever, seen in the 
inte rnal organs or blood. Several ptoma:ines have been extracted from the 
cultures of this bacillus, such as tetanine and tetano-toxine, and it is probable 
that most of the symptoms of irritation of the nervous system are due to the 
presence of these substances, as but few bacilli are found there. 

Punctured wounds naturally offer the best opportunity for the growth of tho 
an~1Crob i c bacillus, and if such wounds are inflicted in dirty parts of the body, 
a." the hands or feet, or foreign bodies covered with dust containing the bacilli 
are lodged in the tissues, the conditions favorable for infection are obtained. 
The state of the weather is said to h~we an influence upon the development of 
the disease. I t has appeared in epidem ic form with sudden changes in the 
weather after battles. It is also said to be much more common in tropical 
climates. 

1!1etanus is said to be traumatic or idiopathic. It is probable, however, 
that all cases of tetanus are t raumatic, but that the wound is so slight in many 
cases as to escape notice. It has been known to follow such injuries as simple 
fracture, in which case internal infection probably occurs. 

Acute tetanus most frequently makes its appearance at the end of the 
first week after the infliction of an injury, although this period varies consid
erably. 

'l'he first symptom complained of is a st iff neck, which the patient 
attributes to a, slight cold. The muscles of the face and jaw are next involved, 
nn<l the patient is unable to open his mouth 1 this symptom giving rise to the 
popular na.mc "lock-jaw." The muscles of the fauces and the pharynx are 
often in a state of spasm, rendering deglutition difficult. 'l1he muscles of the 
thorax and abdomen a.re next in voh ·ed, and the muscles of the back are so 
painfully contracted that the head is thrown back, the spine is arched, and the 
body assumes the position known as opisthotonos. The lower extremities 
may also become rigid; the arms are, however, only partially affected. The 
muscular spasms, wh ich are tonic, permit of little rest, and the sufferings of 
the patient arc excessive and almost continuous. The expression of the face 
is totally changed by the contraction of the various muscles, which produces 
the characteristic risus sardonicus. The patient often experiences considerable 
<lifficulty in passing urine or in having a movement of the bowels. Any _dis
turbing influence, especially noise, instantly evokes the muscular c?ntract1ons 
and adds to the patient's sufferings. These have been known at times to be 
so severe as to produce rupture of a muscle or fracture of a bone. Such a 
condition permits of little sleep, and in the acute cases the patient rarely 
obtains any rest from the moment the disease mak~s ~ts appcar~nce. ~be 
tempera.ture is usually not much elevated, but the skm 1s bathed m persp1ra-
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tion. The pulse is weak and rapid
1 

and as the disease progre~scs the exhaus
tion becomes marked, owing to loss of food and sleep. Sudden death often 
occurs m a paroxysm of dyspnea. The mind is usually clear to the last. 
Such an attack will run its course usually in two or three days. 

In chronic tetanus the disease makes its appearance at a later d3:te. 
The muscles are extensively im·olved, but there are periods of comparative 
relief, and as these intervals become gradually prolonged the patient has an 
opportunity to sleep. In the chronic form the disease may last several weeks. 
There is little change to be observc<l in the wound, although in soUJe cases there 
are evidences of an infective inflammation. 

Trismus is a name g iven to a milder form of the disease when the con
tractions are limited to the group of muscles about the neck and face.. . . 

Cephalic tetanus or tetanus hydroph ob icus occurs after lllJUries 
in the region of distribution of the twelve cran ial nerves. It is accompanied 
by paralysis of the facial nerve, usually on the side affected, and there is 
often spasm of the pharyngeal muscles, causing difficulty in swallowing. 
There is also trismus, an<l sometimes the muscles of the trunk are affected. 
It may be either acute or chronic. Many recoveries from the chronic form 
are reported. 

Tetanus neonatorum or trismus nascentium is a general affection 
of the muscles in the newborn infant, beginning with trismus, and is due to an 
infection through the navel. It occurs occasionally in epidemic form in lying
in hospitals, and is a fatal disease. 

Post-mortem examinations of cases of tetanus do not usually show 
any evident pathological changes. Some observers have found hyperemia of 
the medulla and cord, but others have detected no change. Brown-Sequard 
described an ascending neuritis, and Lockhart Clarke observed softening of 
portions of the gray substance of the cord. 

The diagnosis of tetanus is usually not difficult in the acute cases, but in 
the milder forms it may be mistaken for other affections, as rheumatic inflamma
tion of the jaws or hysterical contractions of the massetcr muscles and excessive 
muscular spasm during the dressing of a sensitive wound. In strychnia.-pois
oning the muscles of the jaw are not rigid at first . Wh ere the dose is small 
and repeated there will be intervals of rest. 'l'berc is hypercsthesia. of the 
retina. and objects arc colored green. 

Tetany is a disease characterized by attacks during which tonic spasms 

~c~~:d~~~i~~\,?~~~~,p~b~!e ~~t~c~~~ ~~~~~!~~n~~l~1~!.ft~l;l~l~:;i~~1~ ~~t~~~1 ~~.~~ 
matter of the medulla and spinal cord. It sometimes follows childbed and 
fevers and some mental shocks. It has also been frequently observed after 
operations for the removal of goitre. The spasms are tonic and give rise to 
great rigidity of the muscles. Between the attacks the patient appears well. 
The majority of cases get well without treatment. It occurs chiefly in young 
persons. Opistbotonos may occm·1 but trismus is ab~ent. Pressure upon the 
nerve-trunk leading to the affected muscles will always bring on an attack. 
It is a. rare disease in America. 

Hydrophobia, which is popularly thought to resemble tetanus, is easily 
distinguished from it. The paroxysm of hydrophobia is not a true muscular 
spasm, and is limited to the muscles of respiration . The intervals of repose 
in the early stages and the mania in the later stages arc also distinctive. One 
who has once seen the two affections would not be likely to mistake them a 
second time. 

The prognosis of acute tetanus is of the gravest character. The only 
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hope in such cases ii-i that the acute form may gradually asRurnc a chronic type. 
According to Yandell's statistics, those patients who live beyond the fifth day 
are more likely to recover. Every day beyond this period improves the 
chances for recO\·ery. Cases occurring after injury recci,,e<l in battle are 
much more fatal. 

The prophylactic t reatment consists in the thorough disinfection of aH 
suspicious wounds. As soon as symptoms appear the ptLtient should be iso
lated and kept in a da.rkcned room, and extreme care i.;hould be taken to disturb 
him as little as possible. Any method of treatment which involves motion should 
therefore be avoided. Of all drugs, chloroform appears to have the most sooth
ing effect upon the nervous system, and can be a<lministered in small quantities 
by inhalation a.t frequent intervals. Chloral can a l~;o be given with the same 
end in view, and it ma.y be combined with bromide of potassium. Inha.lations 
of nitrite of amyl often act well, the relief persisting for some time after each 
inhalation. )lorpbine may be injected subcutaneously. Caia.bar bean has 
been used successfully. All of these drugs must be given in unusua11y large 
dose:s and for a. considerable time, a.s a hesitating policy entails great suffering 
upon the patient. Retention of urine must be relieved by catheterization, and 
if the muscular spasm of the throat is exce:;;8irn it may be necessary to admin
ister nutrient enemata.. There are few diseases where skilled nursing is of so 
much importance. Several authors have recently pubfo1hed cases of cure by 
injections of the tetanus antitoxin of Tizzoni and Cattani. 

CHAP'rER XIII. 

SCUR\"Y. 

Scunvr is a constitutional disease traceable to the use of improper diet, 
defective chiefly in suitable vegetable food, aml to imperfect hygienic surround
ings. It is characterized by great disturbances of nutrition and a. tendency to 
hemorrhage in the various tissues of the body. 

History teems with accounts of diseases strongly resembling scurvy, but 
no reliable clescript10ns of any epidemic are to be found before the fifteenth 
century, when the great extension of navigation exposed the crews of vessels 
to prolonged privations such as had not before been experienced. Dllring the 
present century it has been noticed chiefly in Arctic voyages and in many 
wars. The Allied armies suffered from this disease in the Crimea, and during 
tho late Civil War the troops on both sides were affected. Perhaps the most 
striking epidemic of any occurred at .Andersom·ille. During the siege. of 
Paris in 1871 many cases of scurvy were discovered and carefully studied. 
It is rarely seen at the present time, and no opportunity has been obtained for 
studying it with the care which modern methods of investigation offer. 

Scurvy has been supposed to be a contagious diRcasr and also one of 
miasma.tic origin, but it is now conclusively proved that imperfect nutrition 
is the most important factor in the causation of the disease. All are agreed 
that a deficiency in the variety of the diet is the principal cause of' scurvy, but 
opinions differ widely as to the particular alimentary substance the absence of 
which brings out the symptoms of the disease. Some have supposed that the 
disorder was due to the lack of fresh vegetables. Others have thought that 
the excessive use of salt meats produced conditions favorable for the disease. 
Garrod's theory that a deficiency of easily assimilated potassium salts in the 
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food is one of the causes of scurvy has excited a good deal of attentio~. The 
most important factor, however, is certainly the absence of ''ariety m diet. 
I~ certain instances the use of impure water has caused an .outbreak of t~e 
chseasc, as was the case in Ranke·s expedition into the interwr of Australia. 
Lnhealtby surroundings, as foul quarters in a :o:hip; a. bad state of the hea.lth, 
such as might result from great fatigue or dissipation; :md mental depresswn, 
such as might occur among convicts,-are an predispoRing causes. . . 

Symptoms.-'l'hc early stages of the disease are marked by a co~d1t10n 
of extreme lassitude. On slight exertion the heart's action becomes rapid and 
the respiration is increased in frequency. The patient complains of muscular 
pains in various portions of the body and is extremely sensitive to low ternp~ra
tures. llc is drowsy and apathetic and has an appearance of depression. 
~I.1here is no febrile disturbance and the pulse is slow and foeblc. The skin is 
of a pale yellow hue, and is mottled here and there with brownish-colored spots. 
The epidermis is dry and brittle and there is considerable desquamation. The 
cutaneous follicles are unusually prominent, giving the appearance of "goose
flesb ." This condition will last for se,·eral weeks before the symptoms dis
tinctly characteristic of scurvy make their appearance. 'The gums then begin 
to be swollen and oodematous, and the mucous membrane of the mouth assumes 
a bluish tinge. The alveolar membrane is sensitive and bleeds easily, and 
the breath has a characteristic foul odor. 

Petechire and numerous small extravasations are seen beneath the surface 
of the skin. 'J1110y are at first observed about the roots of the hair, and appear 
as round bluish-red spots the size of a pin 's bead, which do not disappear on 
pressure. Later, some of the extravasations which take place are of consider
able size and appear like bruises. Small vesicles form which later grow 
to large size and become occasionally the starting-points of ulcerations. The 
latter may, however, result from a septic infection and breaking down of the 
extravasations themselves. 'fhe ulcers rnry in size, are coYered with a 
brownish scab, and arc sunounded by a violet discoloration of the skin. The 
granulations are unhealthy and give vent to a foul-smelling discharge. The 
muscles and the connective tissue are also the scat of hemorrhages, some of 
which break <lown and discharge an ichorous fluid. At other times they 
indicate their presence only by peculiar indurations to be felt in those tissues. 
Hemorrhages may occur also from the mucous and serous membranes. Inflam
matory hemorrh:lgic cffusi?ns may take ~lace in the pcriostcum. Swellings 
occur at the ep1physeal !me, and the ep1physcs may be separated from the 
shafts of the bones. 'fhe join.ts also may be i.n~·olrnd. Even the eyes may be 
affected, and more or less disturbance of ns1on result (hemcralopia). The 
quantity of the urine is decreased, as al~o the urea and all the solid elements 
of urine. Fever is present during the height of the <liscase only when inflam
matory complications prevail. 

The JJOSt-morteni ehanges obscn·ed are the hemorrhagic effusions in various 
parts of the body and such inflammatory complications as may h<we occurred, 
especially croupous pneumonia and ulcerative cndocarclitis. Hemorrhagic 
infarctions a.re often found, the result of embolism derived from thrombi which 
form in the right auricle. Analyses of the blood have not as yet thrown much 
light upon the hemorrhagic tendency so conspicuous in this disease. "' ater 
is found in excess and an increased number of white corpuscles is observed. 
It is probable that a diminished power of resistance exists in the walls of the 
-0apillaries. 

Oiagnosis.-Scurvy may be distinguished from purpura. by the cacbexia 
and the persistent pains and the fetid breath accompanying the peculiar con-
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dition of the gums. It may be distmguishcd in the same way from anemia, 
hemophilia, and leucocythcmia. 

'rhe prognosis of the disease will depend greatly upon the stage at which 
the patient comes under treatment. L nder favorable conditions improvement 
soon begins in most cases, but the duratiotJ of the convalescence is usually 
a prolonged one. If the use t>f the limbs is regained after a few days of 
treatment, the prospects of ultimate recovery arc excellent. 'l'he reco,rery in 
uncomplicated cases is usually a complete one. 

'fhe prophylactic treatment consists in strict attention to the hygienic 
conditions, especially as to dryness and cleanliness on ships and in laying in a 
supply of Ii ve-stock. Among the antiscorbutics of repute at the present time 
ma.y be enumerated eggs, milk, potatoes, beets, carrots, cabbages, onions, fruits, 
cocoanuts, pickles, cranberries, cider, lemonade, and lime-juice. The various 
meat extracts are also valuable and portable articles of food . Good drinking
water is tllso of the greatest importance as a prophylactic. 

The curative treatment of the disease is almost exclusively dietetic. Nitrate 
of potassium is said to be of especial ''alue. It may be used alone or mixed 
with vinegar (Wales). Antiseptic mouth-washes and lotions for the ulcers are 
also indic:ited. Any medication contemphted should be of a distinctly tonic 
character. 

CHAPTER XIV. 

TUBERCULOSIS AND SCROFULA. 

SECTION !.-TUBERCULOSIS. 

TnB INOCULABILITY of tuberculous material was regarded as a possibility 
by Lacnncc and others, but Villemin in 1865 was the first to demonstrate the 
fact that the disease could be transmitted by inoculation to animals, and 
was therefore infectious like small-pox or syphilis. 1l'hese views were con
firmed in 1877 by Cohnheim, who successfully inoculated the anterior 
chamber of the eye in animals, and was able to observe through the trans
parent cornea, after a period of incubation, a development of numerous milinry 
tubercles in the iris. 

'fhe Sf'arch for the bacillus was from this time pursued with energy, but 
the obscrrn.tions of Baumgarten gave the only reliable results . Ilis discovery 
of the bacillus was almost simultaneous with that of Koch 1 who, however, in 
1882 was the first to establish fully the identity of the organism nnd to culti
vate it successfully. 

of a~-~~ ~l~~:tc~~·pt;,~~~1~.aci~1 ~s5 a ~~?r7~~~1 ~o~\~d i!i1~~~~1~~l~-i~~~l~~l~~1 ~;·~~t~~~~ 
In tubercle in the human subject it is seen usually either single or in small 
numbers, and a.t times is quite difficult to demonstrate. It is found, however, 
in large numbers in experimental tuberculosis in certain stages of dc,·elopment, 
and therefore when it is not possible to discover bacilli with the microscope a 
diagnosis can be made by inoculation of a sus~ccted tubercle into animals. 

The miliary tubercle consists of a mmute gn1y non-vascular nodule 
about the size of a mL1stard-seed. Under the microscope it is seen to contain 
a mass of lcucocvtes, near the centre of which are to be found a number of 
larger cells with One or more nuclei known as epithelioid cells and one or more 



74 AN AJIERICAN TEXT-BOOK OF SURGERY. 

giant-cells. The appearance of such a cluster of cells is so chara.cteristic that 
a tubercle can usually be recognized by the presence of the giant-cells without a 
demonstration of the bacilli, although these cells arc also found in oth_er growths 
bes1tlc8 tubercle (Pl. IV, Fig. 9). The structure of these giant-cells is peculiar, 
t~e nuclei being arranged in a somewhat radiating manner around the periphery 
of the cell, the center of which is made up of a granular protoplasm ID a more 
or less advanced stage of degeneration. In studying experimental~y t~e 
development of a tubercle it has been found that the first change consists m 
a division of the fixed cells of the part involved (by karyokinesis), by means 
of which process the epithelioid cells are formed. 'l'hc giant-cell formation is 
due to the fact that the epithelioid cells do not show a tendency in the less 
active forms of tuberculosis to proliferate, but the division of the nuclei of 
certain cells continues, and the unusual cell-growth is thus produced. In acute 
miliary tuberculosis the cell-division is more active and giant-cells are less 
frequently found . 

As the growth of tissue-cells begins to subside, the num her of leucocytes 
which have wandered in from without begins to increase. 'l'he fine reticulum 
or network of fi hers which supports the cells of the tu bcrcle docs not appear 
to be a new formation, but is merely the remains of the intercellular substance 
of the pre-existing tissue. 

The bacilli are found either in the larger cells or between them; at times 
but one or two bacilli are found in the giant-cells. They are seen usually near 
the nuclei at the border of the cell. More rarely they are found in large num
bers in the human subject. How they are brought to the part affected is not 
clear: it is thought by some that, not possessing any movements of their 
own, they are transported by the leucocytes, but this view would not accord 
with that first expressed (Baumgarten)-namely, that the lcucocytes appear only 
at a later stage in the process of development. 'l'he bacilli arc rarely found in 
the circulating blood. 

Sections of tubercle arc well shown by the double staining process, the 
fibers of the tissue being colored red by eosine, and the giant-cells being well 
brought out by the hematoxylin. In order to show the tubercle bacilli a 
special staining method is necessary. '.rhe staining fluid consists of the follow
ing ingredients: Saturated alcoholic solution of fucbsin, 10 parts; 5 per cent. 
aqueous solution of carbolic acid, 90 parts. 

The section should be placed in a small quantity of this fluid in a watch
glass, and allowed to remain from one to twenty-four hours according to the 
degree of staining required. The section should then be dccolorized with a 
5 per cent. solution of sulphuric acid for a few seconds. If, when the specimen 
has been washed in alcohol 60 per cent., it is found not to be sufficiently 
decolorized, it should be replaced in the sulphuric acid. It should finally 
be dehydrated in absolute alcohol, cleared in oil of cloves, and mounted in 
Canada balsam. 

'l'ubercle shows a tendency at an early period of its existence to undergo a. 
caseous degeneration . This tendency is favored by the absence of blood
vessels, and the part which first succumbs to this process is the. center of the 
tubercle, the portion farthest removed from the supply of nutriment. The 
change is principally due to a coagulation-necrosis, presumably cau::.:.cd by the 
action of the bacilli upon the cells. As a result of this change the mass pres
ently assumes the appearance of a caseous nodule. If the progress of the dis
ease is arrested at this point, the tubercle becomes enclosed in a fibrous layer 
the result of a. reactive infiamma.tion, an.dis said to be encapsUled, and the ce

0

lls, 
having all undergone cheesy degenerat10n, are finally absorbed or the caseous 
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product is calcified. If, however, the process extends, the cascous nodule 
becomes larger, the nccrosed material brcn.ks up into a granular dCbris, and a 
fluid is proclnccd which in appearance resembles true pus. These products of 
degeneration frequently contain the bacilli, and when inoculated into animals 
ma.y reproduce the disease. 

'!his tubercu,lous pus or puruloid material contains the broken.down masses 

~~c~-~~\~.a n~~~c c~~~~~:1 tt~ l~f ~~:~l o~bl:~~~~:~r~~s~~~ {.'.~\~11~~1~~src~~o~hs c p~~:~~~:!i~~~ 
usually of this character, but occasionally the pyogenic organisms are found in 
this fluid, in which case trnc suppuration occurs. The tubercular pus is thin 
and of a peculiar white or chalk-like color: it contains lumps of cheesy ma.tter 
the product of tubercular softening, and fragments of sloughs of the connective 
tiSRuc. Crnmbs of bone may occasionally be felt in it. If the tubercular 
nodule is on the surface of the skin or a. membrane, such degenerative changes 
will letul to ukeration. 

The local spreading of tubercular inflammation is caused by the growth of 
the bacilli, which involve new areas of tissue. Adjacent cavities or orgnns 
ma.y thus be invaded . B.v the breaking down of bone-tissue the bacilli may 
gain a.n entrance into a joint, or the peritoneum may become infected from a 
tuberculosis of the intestine. When the bacilli enter the blood-vessels or 
lymphatics, they mtty be transported alone, or in the interior of small 
emboli, to a distant organ, and a geneml miliary tuberculosis may be thus 
produced. 

Tuberculosis is probably the most common of all diseases, for it is estimated 
that 18 per cent. of all cases of death occur from this cause. ..\ccording to 
Ba.um,2arten, it ari!-l-eS more frequently by inheritance than in any other way; 
but, although the bacillus may undoubtedly be transmitted from parent to off
spring, it is probable that only a predisposition to the disease is the more fre
quent result of heredity. The disease easily arises then in such predisposed 
persons when the bacillus gains an entrance to the bo<ly through the respiratory 
organs, whether inhaled with the air as dust arising from dried sputa and other 
excretions, or ta.ken into the alimentary canal with food and penetrating the 
intestinal mucous membrane. It may also be introduced through wounds of 
the skin, chiefl.v of a. trifling character, such as bruises or sera.tches. It is 
undoubtedly an infectious disease, and may be contracted by pcr,ons of healthy 
ancestry by continued exposure to its germs. 

Tubereu..Zosis of lite skin includes a. number of diseases which until recently 
have been regarded as different affections. The most frequent form is that 
known a.<s lupus. This disease is now recognized as a lesion due to the pres
ence of the bacillus of tuberculosis, although it is often extremely difficult to 
find the organism. The tendency of th~ dis~ase is to rem~i~ local, but it may 
occasionally lead to a. general tuberculosis. Lupus vulgans 1s most frequently 
seen on the face, but other portions of the body may be the seat of the affection, 
particularly the extremities. It is characterized by a chronic inflammatory 

~~~~~:~i~~~·1~~~~0~~·0"J~1~e~~s ~~~~~u~e~o~~~:;e~a~Z~~~:~~1~:d~1.~f1~-~~; b~~~v~~~!r 
When the tendency to ulceration is excessive we ha,vc the form known as lupus 
exedens, although th is name is often given erroneously to ulcerating forms of 
cancer of the face . 

In other cases the amount of granulation-tissue may be a prominent feature, 
and then we have the form known as lupus ltypcrtroplticus. When there is a 
tendency to the formation of cicatric~n.l tissue _the d.isease may produce_ exten
sive superficial alterations in the skm, and give rise to great deformity, the 
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whole surface of the face being occasionally inrnll'cd. Patients with lupus 
not infrequently die of pulmonary tuberculosis. 

'11he affection known to surgeons as anatomical tube1·ele, and fr~que~tJy 
found on the fingers and hands of assistants in the autopsy and d1ssectmg 
rooms, ~snow recognized as tubercular, and is regarded as almost identical "~ith 
the va.r1ety known chiefly as tuberculosis ve1·rueosa. cut is or verruca necrogenica. 
It is characterized by plaques situated chiefly on the backs of the hands, arms, 
and fingers, looking at first sight like a cluster of inflamed warts. ~l1here are 
also erythematous patches and pustules. 

Scrofuloderma is a name applied to certain tuberculous affections of the 
skin which formerly were not regarded as allied to lupus. It occurs _as a more 
or less deep-seated) chronic inflammatory process in any part of the skm, prefer
ably on the neck, body, or extremities, and shows a tendency to the formation 
of granulation-tissue, which breaks down and gives rise to sinuses or minute 
ulcerations. It is occasionally associated with disease of the lymphatic glands 
and bones. It is sometimes called scrofulous gumma, ow ing to its resemblance 

to 
8P!~t~l~~~ tuberculosis of tlie panniculus adiposus is obsened, particularly in 

children, in the form of flat subcutaneous nodules which gradually soften and 
break down and discharge. In some cases they may burrow extensively with
out coming to the surface. Tubercular abscesses of the deeper connective tissue 
are, however, usually secondary to some affection of the bone or joints or lym
phatic glands. ~l1he larger abscesses, generally known as cold abscesses, 
originate most frequently from tuberculous disease of the bones. Such 
cavities, when opened, present a characteristic appearance. The wal1s are 
covered with a membrane of a grayish-yellow or grayish-red color, which is 
loosely attached, and can readily be removed with the finger or sharp spoon 
in large fragments. It consists of a very soft and slimy material, which con
tains great numbers of miliary tubercles closely packed together and irnbed
ded in masses of fibrin. When scraped away healthy tissue is exposed. At 
one spot the persistence of a small islet of granufotions indicates the opening 
of a fistulous track which leads to diseased bone. Occasionally no such fistula 
can be found. This is the case in the so-called peri- or para-articular abscess 
when the septic infection of the connective tissue is transmitted from a diseased 
bone or joint through the lymphatics. Such abscesses, although at first not 
communicating with the affected joint, may later e!'tablish an opening into it. 
Fistulro leading to tubercular abscesses arc also lined with a tuberculous mem
brane. The pus of these abscesses maJ contain a few lcucocstes, but consists 
chiefly of the products of caseous degeneration. The presence of the bacilli 
of tuberculosis, although not easily determined with the microscope, is often 
demonstrated by experimental inoculation in guinea-pigs. In the typical cold 
abscess pyogenic cocci are not usually found under the microscope, nor can 
they be obtained from cultures of this pus. The absence of fever in cases where 
these large abscesses are found is thus explained, and the constitutional dis
turbance which frequently follows the opening of a cold abscess is undoubtedly 
clue to a subsequent t\dditioual infection with the pyogenic cocci. 

Adjacent rnuscles are rarely infected by tubercular absce>S: it is now well 
understood that striped muscular fiber is not liable to tuberculous disease. 

'Tuberculosis of the mucous membranes may follow or accompany lupus of 
the skin. A direct extension may take place from the alro of the nose or from 
the lips to the nostrils, gums, or pharynx. 

Tuberculosis of the tongue is a comparatively rare affection, and is liable to 
be mistaken for cancer or syphilis. It appears as a chronic inflammatory pro-
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cess which produces an infiltration extending to the deeper mu:;cular tissue. 
On the surface ulceration may take place. It may be a.c;;sociated with tubercu
losis elsewhere, an1l the presence of pulmonary signs or fistula. in ano would 
serv~ ~s aids to dia!?nosis. 'fhe prognosis will depend largely upon the general 
condition of the patient. 

Lupus of the 11elmn, tonsils, and pharynx is often found a~sociate<l with 
lupus of the skin, and, according to Lennox Browne, is more likely to be seen 
in skin than in throat clinics. It appears in the form of numerous super
ficial ulcerations surrounded by inflamed and thickened borders, which show 
a tendency to become confluent. There is less loss of substance than in 
syphilit ic lesions of these parts, as the ul cer tends to cicatrize. '11hc adjacent 
mucous membrane is often found studded with mi\iarv nodules, which run 
together, break down, an<l form new ulcerations. ThC miliary tubercles are 
situated immediately bene:i.th the epithelial la.yer, aml may also involve the 
intermuscular and connective tissue. The giant-cells arc numerous an<l well 
developed; the number of bacilli is, however, usually small. Many of the 
patients who are the subjects of these affections succumb to pulmonary tuber
culosis. 

Tuberculosis of the throat or lungs may gi,·e rise to tubereulw· disease of 
the intestinal canal. As a result of such infoction ulcers may form in the 
neighborhood of the crecum and appendix, and may perforate the bowel 
and give ri~e to a tubercular abscess. 'l\1bercular inflammation of the huge 
intestine has been known to give rise to so much obstrnction as to necessitate 
la.parotomy, which has been successfully performed. The development of 
tubercular peritonitis from this source is supposed to be much less common 
than from the Fallopian tubes. 

i.\lost cases of .fi .. '3tula in ano are tuberculous. They are characterized 
by the formation of fungous granulations and a tendency to burrow beneath 
the skin and mucous membrane. In many of these cases symptoms of pul
monary disease arc also present, and the prognosis is then exceedingly unfavor
able. 

All portions of the genito-urinw·y tract a.ppear to be affected by tuber
culosis. Lupus is found occasionally on the labia. majora. Cornil bas found 
the bacilli in ulcerations of the vagina adjoining a vesico~vaginal fistula. In 
six autopsies of cases of tuberculosis of the uterus he found in three a number 
of bacilli. Tubercular infection of the Fallopian tubes often supervenes upon 
a. chronic catarrhal salpingitis in cases of tubercular disease of other portions 
of the genital mucoud membrane. It is possible that infection of the female 
genital organs may result from coitus, as the bacilli of tuberculosis ha,·e been 
found in the semen of tuberculous men even in cases where the genital organs 
are not the seat of tuberculous disease. 'l'uberculous peritonitis not infre
quentl.v accompanies tuberculous pyosalpinx. 

'l'uberculosis of the mamma is rare. 'l1uberculous ulcerations or sinuses 
may occasionally be seen about the nipple, and yield readily to treatment. 
Several cases arc reported by Cornil where miliary tubercles containing giant
cclls and bacilli were found in the ducts of the gland. '..L'illmans recommends, 
in every case of tuberculosis of the mamma, extirpation of the breast and the 
lymphatic glands. 

Tuberculosis of the male genital organs has usually an unfavorable prog
nosis. ~rubercu l osis of the testicle occurs most frequently in early adult life. 
Many cases of cure occur without operative interference, although there is 
danger that the disease may propauate itself along the course of the vas 
deferens to the vesicul::e seminales, th~ prostate, and the bladder if the testicle 
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is not removed. Tubercles are found in the urethra, in the membranous por
tion chiefly, but the disease is more frequently dcscribe<l as e~istiug in t~e 
bladder. It may at times be quite extensive and involve the kidney~. It ~s 
one of the most difficult forms of the affection to deal with, and early d1agnos1s 
by detection of bacilli in the urine is therefore important. 

Tlie tubercular affections of bones are found most frequently in the vascular 
spongy tissue of the epiphyseal ends of the Jong bones. Tuberculosis of the 
shaft of the Jong bones is comparatively rare. ~rhe disease is found Ill the 
short spongy bones, as the bodies of the \"Crtebr::e and the bones of the tarsus 
and carpus. It is also seen occasionally in the flat bones, as those of the skull 
and the pelvis, the orbital portion of the superior maxilla, and the ribs. In 
the epiphysis the tuberculous nodule is usually formed some little distance from 
the cartilage. On section of the bone one sees, in the beginning of the disease, 
a yellowish-white or pure yellow well-defined mass lying in the spongy tissue, 
which even with low powers can be seen to be made up of miliary tubercles, 
some of them already in a state of cheesy degeneration. As this nodule grows 
in size it becomes softened, and finally forms a cavity containing a more or less 
softened material mingled with minute fragments of bone; or the degenerated 
bone becomes necrosed in a mass and forms a sequcstrum. This is generally 
of a roundish form and frequently as large as a walnut, and is surrounded by 
a layer of granulation-tissue which is also infected with tubercle bacilli. More 
rarely the tuberculous nodttle may break down and form a small absce~s. Such 
pus-ci.wities are most often seen in the extremities of the tibire. Occa~ionally 
the nodule ma.y remain for a long time unaltered. and is then surrounded by 
a dense C<tpsule. Sclerosis or eburnation of the surrounding bone may occur 
under these circumstances. The bacilli reach the epiphysis usually through 
the circulation . 'J1hey are most frequently conveyed there as single organisms 
floating in the blood, but they may be transmitted in emboli, possibly from 
a tubercular mass in the bronchial glands. If such an em bolus should plug 
a terminal arteriole, an infarction of the bony tissue may result, forming a 
wedge-shaped sequestrurn with its base directed toward the joint and the apex 
pointing toward the diaphysis. These wedge-shaped tubercular infarctions 
have been produced experimentally in animals by jnjecting tuberculous pus 
into the tibial artery. It is possible that a growth of granulations may invade 
the tubercular mass, and that complete absorption may take pla.ce; and the 
part may be thus restored to its normal condition. Even a tubCrcular seques
trum may be disposed of in this way under faxorable conditions. Uimally, 
however, the nodule softens a~d the tubercular pu~ breaks into tlie joint or 
into the adjacent connectirn tissue. When the joint is inrnlvetl, tubercular 
infection of its surface will occur and disorganization will probablv take place. 
When the pus discharges through the periostcum, a cold absce°'5s will form 
which may burrow exten~i:1cly and finally break externally. 

'Tuberculous osteomyeht1s of the shaft of. the long bones occurs chiefly in 
the phal~rngcs of th~ hands an~ feet. 'l

1

h~ disease app~ars ~rst in the marrow, 
which with the cortical bone 1s changed mto granu l at1on-tis~ue: at the same 
time the periosteum is stimulated into a new bone·forma.tion, which in its turn 
becomes involved. In consequence of these progrc~sive changes the bone js 
much distended in the middle of its sha ft, the so·callcd spina t•t•niosa. The 
disease ma.y undergo spontaneous cure or suppuration ma.y take place. Con
siderable deformity may be caused by atrophy of the affected bones in early life. 

Tubercu1osis is ~lso frequently obserY.et~ in ~he short spongy bones, par
ticularly in the bodies of the vertebra!, gmng nse to Pott's disease, and in 
the bones of the carpus and tarsus. The changes produced in bone-tissue by 



TUBERCULOSLS AND 8Cll01"ULA. 79 

the bacillus of tuberculosis is that known hitherto as caries; that is1 an absorp
tion of the bony tissue, gi,•ing it 11 worm-eaten appearance. Necro:;is is more 
frequently the result of acute inflammation produced by the presence of the 
pyogenic cocci, but, as we ba\'e seen, it may occasionally be due to the action 
of the bacilli of tuberculosis. 

Tuberculosis of the joints (known often as white swelling, tumor albu~, hip 
disease, ankle disease, etc.) usually results from infection by the opening of a. 
primary nodule from the bone into the joint. A primary tuberculosis of the 
synovial membrane, however, may also occur. As the consequence of infiltra
tion with miliary tubercles we find a thickening of the membrane with fornm
tion of granulation-tissue which may not be accompanied by any collection of 
fluid in the joint. At other times there is con~i<lerab l e tu rbid or bloody fluid, 
or suppuration may take place and the joint contain the characteristic thin and 
pale tubercular pus. When the tendency to the formation of granula,tion
tissue is excessive, the condition known as caries sicca exists. Little or no 
pus is formed, but there is extensi,•e loss of bone as the result of cal'ies. 
Occasionally circumscribed tubercular nodules form on the synm·ial membrane 
and project into the joints as small pcdunculated tumors, consisting of fibrous 
tissue, but containing a softened tuberculous mass in the interior. In the serous 
form of tuberculous synovitis numerous 11 riee bodies" or "melon-seed" bodies 
are seen in some cases, either free in the joint or attached to the capsule by a 
pedicle. They are composed of concentric layers of fibrin, a substance which 
is so often associated with the formation of tubercles. 

As the <liseasc progresses the articula.r cartilage is attacked by the granu
lation-tissue in the joint, and ulceration takes place, or granulation-tissue may 
form in the epiphyses and perforate the cartilage from beneath. Jn cases of 
long standing the disease spreads from the capsule to the surrounding tissues, 
and the connecti,·e tissue, the tendons, and even the muscles, become iuvolved 
in a gelatinous degeneration. This peculiar change is suppose<! by some to be 
a. saturation of the diseased tissue with a fluid of a mucous or syno,·ial character. 
Under favora.blc conditions a more or less complete rcston~tion of the joint
cavity may take place, but when the <l iseasc is once well deYeloped the best 
that can be hoped for is a fibrous or bony ankylosis. If ~uppuration takes 
place, the abscess may open externally, and fistulro comrnunitating with the 
joint may be established. In Jong-standing cases of joint-suppuration amyloicl 
changes arc found in the internal organs. 

'fubcrculosis of the tendon sheaths is usually secondary to bone or joint 
disease, but it occurs occasionally as a primary affection . ..A thickening of the 
tendon sheaths takes place and develops into a cylindrical doughy swelling, 
which is usually not painful. Uice or m('lo1H('Cd bo•lics oft('n form. A por
tion of the new tissue softens down and fistulous openings occur. If the sheath 
is laid open by a. longitudinal incision, a ma!'s of gelatinous ti~sue is found 
which can easily be stripped off. Such an operation may rc!'.ult in cure. 

Tuberculosis of the lympliatic glands is a ,·ery common affection. Enlar.rred 
glands may be found a.t the autopsies of chi ldren dying of almost any disease\ 
and on cxamina.tion prove to be the scat of tu berclc. ~,he disease may occur 
in the glands secondarily to the invoh·emcnt of some adjacent organ, as in the 
bronchial or mescntcric glands from pulmonary or intestinal tuberculosis. In 
the glands of the neck, which are b_v far most freq urntly affected, the disease 
often appears to occur primarily, but is in reality usually secondary to a catarrh 
of a. mucous membrane or to a cutaneous eczema. The bacilli arc few in mun
bc.r except in the glands nearest to the primary focus, nnd in man:y glands they 
cannot be found. In abscesses of l~·mphatic glands they rnay be found in the 
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tuberculous membrane which lines their walls. In the bronchial glands the 
bacilli are often seen in the capsule and the periglan<lular tissue. As a result 
of cascous degeneration and infection with pus cocci abscesses may form, and a 
spontaneous cure may be rarely effected. 'Yherc an extensive invasion of the 
lymphatic system takes place the bacilli eventually reach the circulation, and 
acute miliary tuberculosis may result; but this is brought about more frequently 
by the entrance of the bacilli into the veins and their dispersion in emboli to 
different parts of the body. 

The diagnosis of tuberculosis can usually be established by the clinical 
symptoms and history of the case, but in doubtful cases a microscopic examina
tion may reveal the presence of the bacilli. This can be done by an exami
nation of the sputa or urine. (Sec Surgical Bacteriology.) If the case is one 
of doubtful lupus, a fragment can be punched out with the Uixter exploring 
canula, and sections can thus be obtained for microscopical study. In those 
cases in which the bacilli cannot be found recourse must be had to experimental 
inoculation. A fragment of the suspected tissue can be implanted into the 
subcutaneous connective tissue of the groin of a guinea-pig, and if the speci
men is tuberculous a miliary tuberculosis will be produced in from firn to six 
weeks. 

The p rognosis of the disease depends greatly upon its locality. In tuber
culosis of the skin and superficial tissues it is more favorable than that of 
internal organs. In children the prognosis is general1y more favorable than in 
adults. Any tuberculous nodule is always a ~ource of danger, and should not 
be allowed to remain if it can be removed. There is always the possibility of 
recurrence even after operation . 

The operative treatment consists either in complete removal of the dis
eased tissue by incisions carried through the surrounding healthy tissue 
or in a thorough curetting, followed by free irrigation witll iodine-water, 
packing with iodoform, or oc~asionally by the actual cautery. In laying 
open healthy tissues the possibility of an infection of tho system with bacilli 
should not be forgotten; hence thorough remoYal or no operation is the rule. 
The special methods of dealing with the local conditions will be considered in 
th cu· appropriate places. 'l'he general treatment of the disease is of the greatest 
importance. This consists chiefly in the selection of a suitable nourishing diet 
and an appropriate climate. When change of residence cannot be effected 
the patient Rhould be kept as much as possible in the open air. Amon" the 
most rnluable of internal remedies are cod-liver oil, the hypophosphites~ and 
alcohol. Koch's remedy, which is at present attracting so much attention, is 
prepared as follow' : 

Tuberculin, or paratoloid, is obtained from a pure culture in nutrient 
bouillon of the bacillus of tuberculosis by extraction with 50 to 60 per cent. 
of pure l(lycerin . As dispensed for use, it is put up in small vials holding 
about five cubic centimeters, and consists of a Yiscid dark-brown fluid of an 
alkaline reaction and somewhat bitter taste . The fluid as at present prepared 
does not consist entirely of the active principle, of which there is estimated to 
be but about 1 per cent. This is not one of the ordinary ptoma1nes, for the 
reason that it is not decomposed by any ordinary degree of heat, as are these 
latter. The material may be subjected to a sufficient temperature for complete 
steri lization without affecting its potency. 'l1he activity is supposed to be due 
to a compound belonging to the class of toxalbumins which have come into 
prominence and which are not changed by heat. It is precipitated hv alcohol 
as a. heavy ftocculcnt white precipitate, which disappears at once ~pon th~ 
dilution of the alcohol. 
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The original material is prepared for use by the addition either of water or, 
if one desires to keep the dilution for some time, of a 0 . .) per cent. of carbolic 
acid. 'llhe dilution should be made with the greatest care and with thoroughly 
sterilized pipettes, solutions, etc. The usual proportion is 1 per cent., so 
that in a syringe divided into tenths of a cubic centimeter each diYision will 
contain one milligram of the original material, this being the average dose at 
the beginning of the treatment. After the dilutions have been opened and 
their use is over for the day, they may be sufficiently sterilized by placing them 
in a sterilizer for five minutes after the steam lrns begun to pass. With this 
precaution they may be used for a period of at least ten days. 

Human beings arc much more susceptible to the action of the material than 
are the lower animals, especially guinca·pigs. In the latter there has been 
injected as much as four centigrams of the original materiaJ with no apparent 
effect. 

The syringe used for the subcutaneous injections is pistonless, and its con· 
tents are expelled by a rubber ball. It was designed by Koch for the purpose 
of obtaining an instrnment that could be easily sterilized. 1J'he point usually 
selected for injection is the skin of the back beneath the scapula. 

'fhe mode of action of this remedy is to produce an inflammation of vary
ing degrees of severity in the tissues which are the sea.t of the tubercle. It is 
analogous to the effect produced by au acute inflammation upon a chronic one. 
The surrounding connective tissue is inflamed, but the milia.ry tubercles remain 
unchanged beyond a certain diminution in size. In ulcerating forms of the 
disease the tuberculous tissues are more readily separated tmd thrown off. The 
material is injected subcutaneously, either with the Koch syringe or the ordi· 
uuy bypodenmitic syringe. The smallest dose is one milligram, but ten milli· 
gra.ms are often given after the treatment has been continued for some time; and 
this is occasionally increased later to five hundred milligrams. At the conclu
sion of the treatment as lal'ge a dose as one gram has been given by Bergma.nn. 

'l1hus far, a primary improvement has been noticed, but the disease usually 
returns after a cessation of' the treatment. It has been found by Bergmann in 
cases of lupus that a preliminary curetting an<l cauterization of the nodules, 
followed by a course of injections of tuberculin, offers the most favorable pros
pects of success. But very few cases of permanent cure by this method have 
as yet been reported. 

Cheyne has obtained more satisfactory results by substituting for the inter
mittent 'losage of' Koch a continuous dosage, which consists in giving the injec
tions two or three times a day, and increasing the dose, sometimes slowly, 
sometimes rapidly, until occasionally as much as three decigrams were given 
three times a day. Of 9 cases so treated, 6 improved to such an extent that 
no evidence of disease was seen some weeks after treatment. Treatment should 
be continued for a long period. In conjunction with other treatment, he found 
it useful in lupus ancl in cases of bone and joint disease after operation when 
healing had not taken pl~ce . !le found b~ expe~·iment. that tuberculin P.rcdis
poses the ti8sues to fresh mfcctions. In gumea.·p1gs winch had heen prev10usly 
treated with tuberculin the disease appeared earlier and progresse<l more rapidly 
than in others. 

He also treated a number of patients with the dn·ivati1,t18 of tubereulilJ 
obtained b,v Dr. William Hunter. According to the latter ob~crvcr, tuberculin 
owes its activity not to one principle, but to at least three, anrl probably more, 
different substance~. By taking ~dv~ntage o.f the a~ti~n of ;~h~olut~ alcohol. on 
tuberculin he obtamecl by prec1p1tat1on a. fluid con~1stmg of proteHl matenals 
and a small quantity of salts. 'fhis caused no pyrexia. when injected~ but pro-

• 
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~~1~e~c~~fu:~for~s~~~gfif:.~~:s c~~t~~~:~t~!~11s:l~~l i~1~x1~~~~ ~:~~~n:::W~u~:~f:~0:f 
protcid materials. Thls fluid when injected caused fever, but produced no local 
inflammation. 'She local disease, however, appeared to improve under its use. 
He also obtained from tbc residue of the filtrate, by a process of dialysis, a 
substance which produced very distinct local improvement, but was unaccom
panied by fever or local inflammatory reaction. Still a fourth ma.terial w~s 
obtained by precipitating more thoroughly the protci<l substances of tuberculm 
ammonium sulphate being employed instead of alcohol. 'l'he act!on of the 
substance thus obtained was very much like the one last ment10ned, but 
a little more rapid. 

A somewha.t limited experience with the last two substances in cases of 

~:~~~~e t~e~:~d~~~s~~:~~~'~:~ret:~~:i~hef ~!~g~~:~~:/eatures were avoided, but 

SECTION II.-SCROFULA. 

SCROFULA (from scrofa sus, a swine) is a name formerly applied to all 
tuberculous affections except those of the lungs. At the present time the term 
is synonymous with tuberculosis of the glands, joints, or bones. It is still, 
however, an open question in the minds of some pathologists whether the name 
should not be reserved for a certain class of cases clinicall_y resembling tuber
culosis, but which are caused by the presence of some other form of micro
organism than the bacillus of tuberculosis. By others there is supposed to be 
a certain type of constitution which is peculiarly susceptible to external irritants 
of various kinds which ma.y produce inflammation of the skin, mucous mem
branes, or lymphatic glands. Such individuals are considered equally suscepti
ble to tuberculosis. 

The observations of several observers ba.ve given some support to this 
theory . Charrin and Roger examined a guinea-pig which harl died of a 
disease which resembled tuberculosis, but were unable to find the characteristic 
bacilli. Cultures, however, were obtained which were found to consist of 
bacilli much smaller than those of tuberculosis. When other animals were 
inoculated from these cultures a similar disease was produced. Similar observa
tions have been made by Eberth and Pfeiffer. Babes describes a case of acute 
bronchitis with miliary tubercles of the lungs in which oval and fusiform 
bactPria. 0.8 micromillimeters in length were found in the tubercles. Observa
tions of this kind have given rise to the name" pseudo-tubcrculosis,"and it 
does not seem improbable that certain affections of this class may be due to 
other organisms than the bacilli of tuberculosis. 

Two types of the affection are usually described-the torpid and the erethistic. 
The torpid form is the most characteristic. Such children ha.ve light or 
reddish hair, a sallow and pasty complexion, puffy cheeks, and protruding lips. 
'fhe eyelids and conjunctivre are often the seat of a chronic inflammation . 
Cata.rrhal affections of the nose a.nd ear often exist, the skin is eczematous, 
and the cervical glands a.re enlarged. 'The general appearance of such a patient 
suggests the origin of the name "scrofula.." In the erethistic form there is less 
tendency to glandular enlargement. The individuals are dark-colored, of a 
nervous temperament, and are subject to ca.tarrhal affections. Undoubtedly 
there a.re certain types of children of delicate constitutions who need an unusual 
amount of care; and, although the above description savors l'omewbat of an 
antiquated pathology, it is well to remember that not all enlarged glands or 
swollen joints or inflamed bones are tuberculous. Such children should be 
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placed under the most favorable hygienic conditions, and exposures and fatigues 
of all kinds should be avoided. 'rhey should not be subjected to too rigor
ous a school discipline. Adults should seek the most favoring climates. 
Cod-liver oil and iron are the most useful tonics for these cases when medical 
treatment is indicated. 

CHAPTER XV. 

RHACHITIS. 

TnE term rhachitis is derived from f>dY.''~ the spine. The English name 
rickets is, however, more commonly used. lt is a general disturbance of the 
nutrition of the body in infancy and childhood, and consists principally in an 
insufficient deposit of lime-salts and ill absorption of already-formed bone. 

Etiology.-It is a. <lisease seen chiefly among the poor in large cities, less 
frequently in the co~ntry. It is much more common and severe in Europe 
than in America. In America the disease is neither very prevalent nor very 
severe, and except in colored children or in Italians and Portuguese very 
great deformity is rare (Bradford). Bad hygienic influences, such as poor venti
lation, damp dwellings, and crowded rooms, arc frequent causes of the disease, but 
the most important cause of all is improper feeding . 'l1he substitution of patent 
foods for the mother's breast-milk is said to favor its development In menag
eries, where animals live under highly artificial conditions, the disease is frequently 
observed. In congenital syphilis changes in the bones closely resembling those 
of rickets are occasionally seen. The disease begins in the first or second year 
of life, exceptionally after the fifth or sixth. It is not often seen in newborn 
infants, but rhachitic changes are occasionally found in the bones during fetal life. 

'l1l1c pathological changes are due to the formation of incompletely 
calcified bone. "Ostcoi<l tissue" persists, therefore, much longer than usual. 
At the epiphyses there is an absence of the line of calcification; there is a 
grea.t increase in size of the zone of cartilage-growth, and the mcdullary tissue 
grows into the Clrtilage area in the most irregular manner. 'J1he cortical 
portion of the bone becomes porous, and the trabeculro of the spongy bone 
become thinner or disappear enti rrly. After the disease has rnn its course 
calcification may take> place on an increased St'ale, and sclerosis of the bone 
may occur. Rhachitic bones are frequently so ~oft that they can be cut with 
the knife, and as a result of this change great deformity often occurs. In 
older children such changes are seen in the bones of the thorax, spine, and 
extremities; less frequently in the skull. The ligaments are relaxed and 
m'lvements of the joints arc often painful. 'J1l10 promontory of the sacrum 
is depressed, anU the pelvis thus greatly narrowed. Curvatures of tbe spine, 
as scoliosis or lateral deviation, kpphosis or curvature with convexity back
ward, and lordosis or curvature with convexity forward, arc also obsc>rved. 
In the skull the bones a.re often unnaturally thin and crack le under pressure 
lik e parchment. '.l1his condition is known as craniotabes. Dentition is often 
delayed, anrl during convalescence progresses with great rapidity. It is 
always irregular. 

~ehe brain may be hypertrophied, and sometimes is sclerosed; hydro
cephalus ma.y also occur. 'rhe_ bronchial tubes ~re filled ~\'ith !llucus, and 
emphysema of the lungs is occasionally found . Evidences of mtestmal catarrh 
are seen. The spleen is often enlarged. 
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Among the early symptoms is restlessness at night, with a tendency to 

profuse perspiration especially about the head; the bowels are constipated am! 

the belly becomes distended. The urine is large in amount and loaded with 

phosphates. In the bones the earliest changes are seen at the epiphyses, which 

become thickened chieflv at the end of the radius, and in the ribs, where the 

row of beaded enlargem .. ents is quite characteristic. With the softening of the 

bones deformities of the spine and extremities begin. The head is increased in 

size, particularly the forehead and the frontal eminences. The distortion of 

the ribs gives rise to the characteristic pigeon-breasted deformity. Catarrhal 

affections, as bronchitis, and even pneumonia, may occur as complications, as 

also laryngismus stridulus. Among important diagnostic sympto'ms are delayed 

dentition and delayed closure of the anterior fontanel. A •earch for the 

epiphyseal enlargements will usually settle the diagnosis. Rickety children 

are often stunted in stature. 
The prognosis is usually favorable . Deformity rlisappears in 90 per cent. 

of the cases. A few cases terminate fatally from complications, such as 

broncho-pneumonia . 
In the t reatment of rickets careful regulation of the diet is of the utmost 

importance. Fresh food should be given in preference to prepared foods; 

fresh milk properly diluted for infants, and meat-juice or raw beef for older 

children. Fresh air and light in the nursery should be obtained if possible. 

Salt-water bathing is highly recommended. Cod-liver oil is considered the 

most valuable of drugs. Phosphorus is also a favorite remedy ; syrup of the 

iodide of iron is perhaps to be preferred. Lacto-phosphate of lime is given on 

theoretical grounds chiefly, but is a good tonic for children. Those modern 

inventions, "sea-shore homes" and "day nurseries," arc particularly adapted 

for the treatment of this disease. The surgical operations for deformities of 

bones are described elsewhere. 

CHAPTER XVI. 

CONTUSIONS AND womrns. 

SECTION 1.-CONTUSIOXS. 

AN injury produced by a blunt body in which tissue-elements are more or 

less rent asunder, but in which there is no gross or manifest external breach 

of tissue, constitutes a contusion. In a. simple contusion or bruise the area of 

damage is limited by the are<L of impact of the bruising body, but the amount 

of damage ma.y be of any g1-arle. from the imperceptible molecular division of 

a. slight bruise to the pulpification of large masses of tissue. The clement of 

contusion is present as a. complication of most wounds, and in man~r constitutes 

a. grave and most important factor. The distinction between a contusion and 

wound is therefore one of degree and not of kind. A contusion should be 

defined more properly as a. hidden wound, the firmer tissues of the skin beinO' 

able to resist the rending effect of the blow, which produces its greater effect 

upon softer ti~~mes underneath. Whether an injury shall be defined as a. con

tusion or a wound depends also upon the character of the injured structur!i!s and 

the nature of the tissues which lie underneath the surface. Thus a. hard1 bonv 

surface, so related to the tissues o~ which a blow is struck that they a.re forced 

against it by the bruising body, will necessarily aggravate an injury, and much 
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more readily cause an absolute destruction of all the tissues, including the skin, 
an<l so produce a wound, than if a thick cushion of soft tissue alone is involved. 
'l 1he results of blows over the shin are examples of the 6r::1t, while those upon 

~11~: :~:f~~~c~f~~eth~~~:~~.or upon the fleshy masses of the natcs or the thighs 

Pathology.-'l'hc pathology of a contusion is that of a subcutaneous 
wound. The more delicate and easily-torn tissues suffer first and most exten
sively; ruptured blood-vessels give rise to more or less hemorrhage; injured 
nerve-fibrils are the sources of pain ; functional disability fo11ows according 
to the extent and character of the tissues injured; local swelling, both from 
hemorrhage and from serous effusion, quickly ensues. When the effused blood 
shows itself as a ~omewhat diffused subcutaneous discoloration, an eeehymosis is 
said to be present; when, however, it is collected in a. more or less well-defined 
cavity, so as to constitute a blood-tumor, it is known as a ltemato11ia. ·when 
blood-\·essels of some size arc involved in a contusion, special conditions of 
hemorrhage may arise; thus they may be either ruptured outright or their walls 
so brnisefl that they subsequently slough, and so occasion a later hemorrhage. 
The hemonhage from the smaller vessels is usually soon controlled after moder
ate escape of blood by the re:.1ctive pressure of the surrounding engorged tissues. 
rrhe force of the blood-current in large veins and in most arteries is likely to 
be such a.s to cause a considerable loss of blood, especially when it escapes into 
any of the great cavities of the Lody or when the locality im·olved is one in 
which there is pre~ent much loose connective tissue. Contusions of nerves 
may produce more or less paralysis of the regions supplied by them. A pro
gre6si,·e degeneration of a nerve ma.y result from the changes produced in it 
by a violent contusion. The effects of contusions of muscles depend upon the 
extent of the damage done; local soreness and pain upon movement attend 
less sm·crc injuries; rapid recovery under rest and proper treatment is to be 
expected in such instances; from even quite extensive lacerat ions ultimate 
rcco\·ery with ful l functional power often takes place. In less favorable cases, 
however, atrophy, contracture, and permanent loss of power may result. The 
contusions of bone when short of absolute fracture are usually rapidly recov
ered from, but may develop into a.cute or chronic inflammatory conditions or 
determine caries or necrosis, or eYen the development of malignant changes. 

Diagnosis.-~rhe symptoms which indicate the occurrence of a contusion 
are easily recognized. The part is tender and quickly becomes somewhat 
swollen, with some elevation of temperature. In simple and superficial con
tusions discoloration of the skin soon declares itself as the result of the 
subcutaneous hemorrhage. In cases where deeper structures are especially 
contused the appearance of the external discoloration may be delayed for some 
days, owing to the slowness with which the effused blood finds its way to the 
surface. Lo~s of function may be present, dependent upon the character of 
the t issues injured and the extent of the injury inflicted. 'fhe amount of 
pain in the part may vary. At first there is numbness, follo'~'ed quickly b.y 
severe acute pain, which gradually subsides with the lapse of tnne. Shock 1s 
almost always present to some extent. Contusions of moderate severity pro
duce a derrrec of' shock characterized bv momentary stunning; others of greater 
severity ~ay produce faintness or total loss ?f consci~usness for a variable 
period; while in the more severe cases, as m contuswns of the abdomen, 
immediate death may ensue. 

Treatment.-For the general shock and the local pain the treatment 
required for such conditions ~ccompanying any. injur~· is in~ic:'"ted. For 
the contusion itself the first thrng to be secured 1s rest to the lflJUred part. 
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This is especially important when the contusion is severe and the injuries to 
deeper structures are extensi \·e. For securin" rest, if voluntary immobiliza
tion is not sufficient, the use of apparatus of some kind may be req_uired. 
Bandages, slings, splints, a recumbent position in bed, all may have the~r ~se. 
By rest local irritation is diminished, hemorrha(J'e an<l inflammatory effusions 
are restricted, the absorption of effused fluids and of necrotic tissue is favored, 
and the normal repair of the injured tissue is fostered. Of all means for 
treating these injuries, rest is the one of primary and greatest importance. 

Next, hemorrhage and serous effusion may require attention. Equable, 
elastic, and firm compression is to be recommended for their control. Com
presses of cotton wool secured by proper bandages arc especially serviceable for 
this purpose. A simple flannel bandage alone will often be of g reat service. 
When, for any cause, the use of compresses and bandages is inconvenient or 
undesirable, some advantage may be obtained from the application of cold, by 
ice-bags, evaporating lotions, or affusions of cold water. In the more severe 
forms of contusion cold is to be used with caution, since by its continued use the 
vitality of the parts is depressed, and tissues which under more stimulating 
treatment might be preserved from necrosis and regain their normal condition 
may be precipitated into absolute death. In the slighter and more superficial 
forms of contusions evaporating lotions are frequently both convenient and effi
cient. As an example of such a lotion a solution of chloride of ammonium and 
alcohol (gr. v@ f5j) is to be recommended. Tincture of camphor, tincture of 
arnica, tincture of witch-hazel, all favorite popular applications for contusions, 
are of use, but depend for their efficiency chiefly upon the alcohol which they 
contain. 

In cases in which much bruising and disorganization of tissues are present 
great care must be taken to avoid everything which may still further depress 
the vitality of the part. 1'he indications arc, then, to support and stimulate. 
In addition to the rest already recommended, a moderate amount of beat will 
be of use; hot-water bags, the hot-water coil, masses of cotton wool, or flan
nel previously heated, may be found useful. In the later history of many 
contusions massage and stimulating liniments are of value. They promote the 
activity of circulation in the part, break up and diffuse among the tissues 
blood-clots and serous accumulations, and hasten their absorption; they pro
mote the nutrition of the injured tissues, break up adhesions, and expedite 
the return of the normal functional activity of the contused parts. Blood
extravasations as a rule should be left to the natural processes of absorption 
for their removal. 

Blood-effusions widely dispersed along connective-ti~sue planes, infiltrating 
tissues already lowered in their vitality by a contuswn, present conditions 
eminently favorable for the development of widespread and disastrous septic 
infection, for which reason an attempt to evacuate a hcmatoma by incision 
under ordinary circumstances is always to be deprecated. When, however, 
continuous subcutaneous hemorrhage is present, showing the existence of a 
wound of a vessel of importance, it is imperative to make a. free incision, so as 
fully to expose the wounded vessel, and to apply a ligature to it. In such 
cases the incisions through the external parts should be very free, and all 
recesses into which the effused blood has found its "'"Y should if possible be 
opened up. All clots should be turned out, and the most perfect disinfec
tion and drainage of the infiltrated areas provided for. Circumscribed blocd
tumors may sometimes be relieved by aspiration. After the lapse of two or 
three weeks from the time of the original injury any persisting blood-turner 
may be more freely laid open and its contents evacuated; by this time it will 



CONTUSIONS AND WOUNDS. 87 

be surrounded by a layer of condensed connective tissue reinforced by inflam
matory exudation; the surrounding tissues will have recovered from the state 
of depression immediately following the injury; and as the result of these con
ditions the danger of septic infection will ha\:e greatly diminished. 

Severe inflammatory reaction following contusion must be treated upon 
general surgical principles, including rest, ele\'ation of the parts, evaporating 
lotions, together with such constitutional measures as ma.y be required for 
relieving pain, reducing temperature, and lessening the intensity of the general 
fobrile reaction. If suppuration occurs, adequa.te incisions must be made for the 
evacuation of the pus; if local gangrene threatens, stimulating applications are 
first required, as dry heat or stimulating l iniments, until the line of demarcation 
of the slough is distinctly formed. Fomentations should now be used, composed 
of compresses wet with some antiseptic solution and covered with rubber dam 
or oil silk, to hasten the separation of the slough. If phlegmonous inflamma
tion advances into adjacent parts, free incision into the inffmned tissues, with 
abundant antiseptic irrigation and iodoform tampons, should be used. 

SECTIOS II .-WOUNDS. 

A WOUND is a solution of continuity of any tissue, produced either directly or 
indirectly by sudden mechanical force. The occurrence of a solution of continu
ity in any of the solid tissues of the body may be due to slowly-acting causes, as 
the gradual waste of atrophy, or the more active disintegration of ulceration; 
but a breach of tissue thus affected would not be a wound. There is involved 
in the idea of a woun<l the action of a force outside of the tissue itself, which 
by mechanical violence has rent or divided its substance. ~J.1he term" wound," 
therefore, is susceptible of a very wide range of application. Contusions, 
sprains, fractures, subcutaneous as well as cutaneous bre<1chcs of tissue, are 
included in the term. In all essential particulars they arc identical accidents, 
involving the same methods of repair and subject to the same principles of 
treatment, the apparent differences depend ing upon accidental differences of 
structure, function, nutrition, relation to other parts, extent of traumatism suf
fered and of exposure to intluences from without. In the present chapter the 
wounds of bones will not be considered. 

C lassificat ion.-Wounds may be divided primarily into the two great 
classes of subcutaneous and open wounds. Subcutaneous wounds include all 
which are un:iccompanied by breach of the skin. Protected by the unbroken 
skin from external irritation and infection, their repair is usually rapid and 
undisturbed by untoward irritations. The preceding paragraphs devoted to the 
consideration of contusions are descriptive of the greater number of subcuta
neous wounds. Open wounds, as a class, include all in which there has been a 
breach of the skin or mucous membrane. 

Open wounds are subdivided, according to the manner in which they are 
produced, into incised, punctured, contused, lacerated, ,qunsltot, or poisoned 
wounds, according as the wounding agent has been a sharp cutting edgei a 
penetra.ting point, a dull and bn~ising body, a. tearing. fore~, a. p~·ojectile 
impell ed by the force of an explosive. or one wluch ca1T1cs with 1t mto the 
wound a poison. Penetratin.r; wounds are those in which the vulnerating 
body enters a cavity without emerging; pe1forating woun?s, those in which 
the vulncrating body both enters and emerge~ fro°:1 the ?a.v1ty. 

All wounds are accompanied by death of tissue m the11· track ; even the path 

~~a~b~a~:e~ee:! {i1:1i!"d-b~~tst~~0p~ri~~. a. ~~~~~:e:18 a1 ~~i~!}fnSi~~:~~1~~~~~el~~:~~!~~ 
in which the destruction of tissue is limited to the molecules traversed by the 
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cutting instrument, and an extensive lacerated wound, with roughly torn and 
contused edges, or between a ~light bruise and a contu~ion producing the death 
and disorganization of large masses of tissue, the <lifferencc is one of degree 
and not of kind. The important practical difference which bas always been 
recognized in the healing of these different classes of wounds depends simply 
upon the difference between the facility with which the devitalized tissue is 
prevented from becoming a source of disturbance to the healing of the wound 
in the several instances. 

Wounds may be ngain c1assed as aseptic and septic. Aseptic 1wo1md.~ include 
all which arn presened from contamination by poisonous bacterial products, 
whether such poison come in contact with the wound directly or be generated in 
it by the action of germs that gain access to it. An aseptic condition in a wound 
may be obtained either by the protection which the wound received from the first 
against the access of any septic agent, or by the power of tissues to resist and 
destroy septic agents, or by the application to the wound of substances which 
destroy them. Subcutaneous wounds, as a rule, remain as;eptic in consequence 
of the protecting CO\'cring which the skin affords; operati,·e wounds inflicted 
under certain precautions may be aseptic; all open wounds in which union by 
first intention is secured without special and adequate aseptic precautions are 
examples of the power of li,·ing tissues to resist septic infection . Septic wounds 
include all those in which any agent capable of exciting fermentation or putre
faction lodges and grows. In all cases they are attended with some degree of 
inflammation and suppuration and with sloughing of <lead tissue. 

Symptoms.-The symptoms indicative of a wound are local, dependent 
upon the effects produced at the point at which the wound is inflicted, and con
Btitutional, dependent upon the effects on the body at large. 

Local Symptoms. - First, IMPAIRMENT OF FUNCTION. -A certain 
amount of <lisa.bility is the inevitable result of a division of tissue. Its extent 
an<l nature will depend upon the amount of injury and the tissue injured. 'l'he 
duration of the disabili ty will depend upon the promptness of healing and the 
susceptibility of the wounded tissue for perfect repair. 

Divided tissues tend to retract from each other, and thus a greater or less 
amount of GA PfNG becomes a wound-symptom. 

PAIN is a. usual accompaniment of a wound. It is due to the irritation 
sustained by the sensory nerves. The amount of pain is of varia.ble quantity. 
At the moment of the infliction of a wound no pain at all may be experienced, 
owing to mental preoccupation or excitement or to the rapidity with which the 
wound was inflicted. 'l'be temperament of the individual may modify the 
amount of pain. Some indi\'iduals experience great pain from causes which in 
others produce but little suffering. The sharp pain usually felt at the moment 
of the infliction of a wound soon gives way to a. dull aching or smarting pain, 
which may last for some hours, but will finally subside an<l disappear, provideQ 
the wounded parts are kept at rest and their repair progresses without disturb
ance. Attempts a.t mot ion in a wounded part. which tend to pull apart the 
div ided tissues, or the occurrence of a high grade of inflammation, causing 
tension and excessive congestion,_ awakens pain <incw. "Then large sensory 
nerve-trunks have been involved 111 wounds, later and continuous pain may be 
due to slight inflammatory conditions extending from the wound upward aiong 

. these nerves; hence the pain often complained of in the stumps of amputated 
limbs during the first fow days following operation. 

IlEMORRIIAGE.-Somc amount of bleeding is the immediate effect of every 
wound. It is always the invariable and most manifest symptom that a wound 
has been inflicted, but the amount of the blood lost may vary greatly according 
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to the constitutional condition of the wounded person, to the character of the 
tissuf» wounded, and to the size of the blood-vessels implicate<l. In scorbutic 
conditions of the system, and in those occai:;ional instances where a hemor
rhagic diathesis exists, prolonged and even dangerous lo~s of hlood may result 
from a trifling wound. Ordinarily, when merely capillaries or ~mall arterioles 
or venules are di"ided, spontaneous cessation of hemorrhage quickly occurs. 
especially if tho tissues wounded are retractile, so that the wounded vessels 
become withdrawn among and em.braced by them. Whatever farnrs the 
production and retention of a clot about a wounded \'CS~el farnrs the arre~t of 
hemorrhage; hence lacerated woun<ls. where the woun<l-c<lgcs arc ragged an<l 
the openings of the vessels themseln•s irregular, the coat:s of the larger vessels, 
being unevenly divided, arc not likely to bleed much, on account of the entan
glement of the blood-fibrin in the irregularities of the wountl-sul'faces and the 
speedy production of blood-clot. 'l"hen large blood-vessels arc opened profuse 
and speedily fatal hemorrhage may occur. 

SHOCK.-'fi1c primar.v constitutional symptom of a wound is "shock." 
Shock is that condition of general vital deprei'sion which marks the immediate 
effect upon the individual as a whole prochlCed by the local woun<l. It may 
be of any grade of intensity, from a ~light, e\•ancsceut, and har<lly appreci
able disturbance of mental force to the most profound general depression and 
speedy death. Its manifestations arc through the uerrnus system, and arc 
exhibited most markedly by depressed action of the circulatory organs-vaso
motor paralysis. Shock is to be distinguished from the effects of hemorrhage; 
and in cases of surgical operations from the effect~ of anesthetics, although in 
many instances it may be aggravated by either or both. :.\lartin and Hare 
have recently proposed to use the hemoglobinometer as a mesns of distinguish
ing hemorrhage, especially intra.-abdominal, from shock . In shock the hemo
g!o~i~ would be unaltered; in hemorrhage the hemoglo.bin would be g1:eatly 
d11nm1shed . 'l1he pathology of shock cannot be detcnnmed by the ordmary 
methods of research. In such cases death leaves no change which can be 
detected in any of the tissues. 'l1he effects manifest themseh-es chiefly through 
the agency of the nervous system in the same way as all the phenomena of life 
which arc controlled by that s."stem. Sometimes1 however1 as seems to have 
been shown by Goltz, a marked distention of the intra-abdominal veins exists. 
The phenomena of shock must be accepted as the measure of the ability of an 
individual to resist hurtful influences from without. The same injury will 
produce different degrees of shock in different individuals, and <li%rent degrees 
likewise in the same individual at different times. Women, as a ch1ss1 are less 
susceptible to shock than men . Persons who are inured to suffering, or who 
by long confinement to bed or by the influence of drugs have acquired acer
tain torpidity of the nervous energies, are less susceptible to shock than indi
viduals whose nervous forces are in a high degree of activity. 'femperament 
modifies the ma.nifestations of shock. ~L1he phlegmatic and lymphatic tem
peraments resist shock; the sanguine and mobile temperaments farnr it 
in the highest degree. Mental conditions modify shock; fear, despair, despond
ency, disappointment1 depressed mental states of any kind, aggravate shock; 
on the contrary, hope, joy, cheerfolness1 glad expectation, success, diminish 
shock. Age modifies shock. The young bear injuries well, and rally 
quickly from shock when unaccompanied with much loss of blood: in the 
aged the frequent presence of organic disease often renders shock more severe 
and pr~l~n_ged. In the ab~e~c~ of org~ni? d~~·angemcnts. the dulled nervous 
susccpt1b1hty of the aged d1mm1shes thell" hab1hty to shock. 

Symptoms of Slwck.-The symptoms of shock are those of general depres-
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sion: the skin is pale and cool; the pulse is feeble and rnpid, the respiration 
is shallow and irregular; the body-temperature is lowered; a sense of faintness 
is experienced by the individual, and in the more severe forms total lo5s o_f 
consciousness ensues; the functional activity of all the organs of the body 1s 

retarded; muscular tone is diminished, with a sense of general muscular pow
erlessness; the sphincters ma.y fail to act, causing in voluntary evacuations; 
nausea and vomiting often occur. Every degree of intensity in these symp
toms of depression which have been enumerated may exist in different cases, 
from a. transient feeling of weakness and momentary mental confusion to abso
lute death. 'l'he symptoms of shock are the immediate consequence of the 
injury sustained. 'l'hc assumption of the possibil ity of a condition of delayed 
shock is not consistent with what bae bPen said as to the nature of shock 
itself. Whenever a condition of sudden and marked depression declares itself 
some time after the reception of an injury, it is always due to some dis
tinct cause other than the original injury, and when recovery from shock is 
delayed and manifests oscillations of improvement and retrogression, distinct 
diseased conditions, possibly directly resulting from the injury, are always its 
cause. For this reason the terms which are found in older text-books, and 
which are still often used in ordinary surgical parlance-namely, delayed 
shock, secondary shock, and imperfect reaction from shock-may be misleading, 
as they tend to divert the attention from real conditions. 'The conditions 
which most frequently cause these symptoms of later depression are concealed 
hemorrhage, septic infection, and fat embolism. Pulmonary redema. and renal 
congestion are also possible conditions always to be inquired after when a 
su<lden unfavorable turn occurs in the condition of a patient soon after an 
injury has been sustained, especially when ether has been used as an anesthetic. 
'l'he occurrence of any of these conditions may, of course, produce its own 
shock, but this shock arises de novo. 

Prognosis of Slwck.-Very q;iick and complete recovery from a state 
of most profound shock may occur. 'l'he chief elements upon which recovery 
from shock depend arc these: First, whether the injury has to do with a vital 
part; and second, whether it entails a continue<l source of irritation and depres
sion . ~l1hus in injuries to the head the immediate shock may be ovenvbelm
ing in consequence of the vital relations of the injured part, or when not at 
once fatal may be continued and masked by inflammatory conditions arising 
in the cerebral tissues as a consequence of the injury. So in crushing 
injuries of the extremities: the immediate shock of the injury may be pro
longed and intensified by the pain and irritation arising in the mangled tissues, 
so that the surgeon is often called upon, even in the presence of much general 
shock, to run the risks of subjecting his patient to the additional brief shock 
vf an amputation, rather than to leave him exposed to the continued irritation 
of his mangled limb, with possible added septic infection, while waiting for reac
tion to be established. In general it may be said that when an injury is not 
primarily fatal through shock, and continually renewed shock can he prevented, 
speedy recovery therefrom may be confidently looked for under proper treat
ment. Severe shock is. so often complicated with the acute anemia caused by 
loss of blood that it is difficult to separate its prognosis and its treatment from 
those of the latter condition; nor in practice is it essential to do so. 

Reaction.-'l1he symptoms which indicate the passing a.way of the effects of 
shock are a gradual increase of the strength and volume of the pulse, a dimi
nution in its frequency, a more natural color and heat of the skin, return of con
sciousness, and the manifestation of muscular power, as the shifting of his position 
by the patient. 'l'he appearance of such favorable symptoms constitutes what 



·CONTUSIONS AND WOUNDS. 91 

is termed a state of reaction. In the most favor:.1ble cases reaction is gradual 
and progressive, though it may occupy many hours or even days in its course. 
Hetuming color to the face and an increased power in the heart's action are 
unmist:tkable signs of its occurrence. In certain cases ffucta.tions in the rcac
tiou occur, relapse alternating with improvement for a variable time. 'l1he real 
significance of such fluctuations has already been dwelt upon. In other cases, 
before perfect reaction has been accomplished, there supervenes a condition 
characterized by a rapid and weak heart's action, cerebral excitement and 
delirium, muscular tremor, anti high body-temperature. 'L'hese are tlte signs 
of septic infection. Reaction from shock is commonly attcn<lc<l by some ele
vation of the body-temperature, quickening of the pulse, thirst, derangement of 
the secret ions, restlessness, and headache. 'fhis fever a.ttcnding reaction ma.y be 
so trifling a.nd evanescent as to escape notice. Its grade of severity depends 
chiefly upon the nervous activity of the patient, his previous constitutional 
condition, and the amount of local irritation produced by the injury. Chil
dren manifest it most readily. It makes its appearance usually within a few 
hours a.fter the reception of an injury, and may be expected to decline on or 
after the second day. 1.1his aseptic fever is to be distinguished from the 
traumatic or surgical fever which sometimes complicates the repair of injuries, 
which does not develop until two or three da:vs after an injury, and which is 
dependent upon general blood-infection by absorption of septic matter from 
the injured part. 

Prophylaxis qf 8ltoclr.-In cases of surgical operations it is possible for 
the surgeon to diminish to some extent the shock resulting from the wounds 
inflicted. These means include moral, physica.1 1 and medicinnJ measures. 'l1he 
patient should be inspired to believe that succel'iS will crown the surgeon's 
efforts, and to pla.ce implicit reliance upon his skill. H owever plainly the 
surgeon should sta.te the possibilities of mischance to the friends of the patient, 
nothing but hope and ha.ppy ex pectation should usually be expressed to the 
patient himself. Among physical means arc included all measures of a general 
character which tend to diminish nervous irritability an<l promote the general 
resisting power of the indi vidual. Confinement to the bed for some da.ys is of 
value as a. nervous sedative. The regulation of ull the secretions of the body 
so as to secure as nearly a perfect condition of well-being as possible is not to be 
overlooked. '11he choice of the period of the day for operating when the vital 
powers are at their bcs.t is likewise to be considered. As a rule, this is during 
the morning hours. All unnecessary exposure of the body occasioning loss of 
bo<ly·hcat is to be avoided; if the operation is to be long, artificial heat by hot-
• atcr bags and bottles should be applied during the operation. Hemorrhage 

to be carefully guarded against and restrained. 
~Ic<licina.1 measures include the use of narcotics, as opiates, the bromides, 

and the free administration of alcohol. rl1 hcse may be of benefit when a, state of 
excessive nervous irritability has to be antagonized. rl1110y are of special value 
in preparing alcoholi c subjects for operation. Iu patients the subjects of 
malaria.I cachexia the free preliminary use of quinine should be resorted tc. 
'l'he administration of an anesthetic should be conducted with great care, lest 
the depressing effect of cxcessi ve anesthesia should be added to tha,t of the 
surgical procedure, but at the same time complete anesthesia should be secured. 
For the same reason, while avoiding un<lue haste, operations should be <lone aE 

quick ly as possible. Strychnia may be used hypodcrmatically in full medicinal 
dose, i'lf to -h of a grain, after anesthesia has been induced, at the beginning of 
serious surgical procedures, as a prophylactic against shock through its stim· 
ulating action upon the cerebro-spinal centers. 



92 AN A.lIERfCLY TEXT-BOOK OF SURGERY. 

Treatment of Slwck.-Shock, having once become estahlished in a sev.ere 
degree, requires prompt treatment. If it occur~ i~ the cours~ of a sur~1cal 
operation, the operation must be brought to a conclusion as speedily as possible, 
or may even have to be St1'pcnded. The hc•<l shoul<l be lowei:ed and the body 
placed in the recumbent position, if it i~ not alrenrly so. Re~pirat~on sh~uld be 
kept free from impediment, and when practicable the stimulat~ng effect of mhala· 
tions of oxygen should be resorted to. Jlcat should be appli ed not only to the 
extremities, but to the whole surface of the body as. far a.s pra~t1cable. H ot· 
water bottles and hot blankets should have been provided for tins purpose. In 
cases of severe shock an efficient an<l speedy method of applying heat is to wrap 
the whole body in blankets wrung out of hot water. Injections ?f a pint 
of warm n orma l salt.solution (3j to Oj) may be made under the sk1_n .or rnto 
a Yein. Diffusible st imulants should be instantly and freely admm1stered. 
H vpoclcrmatic injections of whiskey or brandy in doses of one.half to one 
clr~un shou ld be given every ·he o;· ten minutes until a distinct effect from 
them can be discerned by a more full, slow, and regular pulse. A rectal 
enema of turpentine (f5ss-j), rubbed up to an emulsion with a raw egg 
in warm water (f,5i,·), acts as a powerful stim ulant. A warm strong info. 
sion of coffee will be of much use. In digitalis and atropine two most 
valuable remcfics for sustaining a flagging heart are found. 'They should 
be administered hypodennatically. the tincture of digitalis in fifteen·minim doses 
every fifteen minutes till the pulse is affected; not more, however, than four such 
doses should be administered consecutively. If any benefit is to be obtained 
from the remedy, it will ha1'e been developed by that time. 'l'he first dose of 
digitalis may be combined with one one·liundredth of a. grain of atropia. Wh en 
the pulsations of the heart become more slow and regular, and the superficial 
capillaries show that the blood·strenrn is again filling them, and an increasing 
muscular power and general well-being is beginning to be established, a 
gradual withdrawal of these stimulating measures is to be practised; the 
pulse is to be watched, and according to its indications of recurring weak· 
ness or progressive strength the stimulants and cardiac tonics are to be 
resorted to anew or entirely withdrawn . When the patient begins to com· 
plain of the temperature of the bot appliances by which he has been sur
rounded, they may be removed . Where there has been much hemorrhage 
the copious administration of hot liquids by the stomach and by the rectum 
should be resorted to to the full amount which these organs are able to dispose 
of. Recovery from shock under proper treatment, if it occurs at all, is usually 
quite speedy; delay in recovery or alternations of improYements and relapse, 
as has already been stated in a preceding page, are due to the nature of the 
injury itself or to new complications introduced, and are not to be attributed 
to or classed as shock. 

JJeailifrom sliock may be immediate or gradual. When instantaneous death 
takes place. the nerve.centers must be considered as having been overwhelmed 
beyond the power of resistance. In some such cases the heart bas been 
founu contracted and empty. i\Iore commonly the fatal issue occurs only after 
some minutes or hours of struggle against the inevitable. 1lhe fatal approach 
is then more gmdual; the action of the heart becomes more and more feeble; 
the pulse, weak and thready and counted with rlifficulty on account of its 
rapidity, becomes finally lost; the extremities become cool, the face pinched 
and haggard; the n;iind, apathetic,. g.radually sinking into unconsciousness; 
the temperature contmues to fall until 1t .becomes a degree or more subnormal ; 
the respiration is feeble and shallow, until finally, by combined respiratory and 
cardiac failure, death closes the scene. 



CONTUSI01\W AND WOUNDS. 93 

FAT E'rnownr.-Injuries, especially those of bones and of soft parts 
inrolving much adipose tissue, when th ere is much crush ing of the parts, 
through the fact that many fat-cells are broken down and minute fat-globules 
set free, ming ling with the effused fluids and wount.l-secretions, may exh ibit a 
train of symptoms which are due to th e entran ce into the circulati on of th is 
fluid fat. Th e condition is known as fat embolism. In extensive compound 
and multiple fractures its most severe forms are likely to be developed. causing 
symptom! complicating and succeeding those of shock, and often resulting in 
death. These dea ths ham commonly been a.ttributcd to shock: their real 
cause has only been appreciated within a few years, and even now is fre
quently overlooked. Fat embolism is rare in chi ldren, because their skeletons 
contain relatively little fat. The severity of the symptoms depends on the 
qrnrntity of fa.t which has gained entrance to the circulation, on the rapidity 
with which it ha s entered, and on the prox imity of its source to th e hC'art 
JlaYing once gain ed access to the general YCnous current, the fa.tty globules 
arc carried to th e right hea rt, and thence are driYen with th e blood-stream 
into the pulmonary capillaries, which they plug up to a greater or less degree, 
and by their presence here determine the first sym ptoms of fat embolism. 
\\'hen the amount of fatty material which is poured into the capillaries of the 
lungs is not very g reat or when it arrives but i;; Jowly, the disturban ce which 
it causes may be but slight ; gradually the oil-molecules are forced through 
and pass on into the general ci rcula.tion. They may now again be arrested 
in the capillari es of the brain or spinal cord. and here exci te the special 
disturban ces incident to lesions of these organs. More frequently they are 
arrested and disposed of in the liver and in the kidneys. The urine secreted 
by kidneys thus blocked up by fat will present oil-globules floating on its 
surface. 

The symptoms of fat embolism as a rule develop within from thirty-six to 
seventy-two hours after an injury, though fa.tal cases are recorded in which the 
symptoms developed and ran their entire course in less than twelve hours. The 
symptoms indicative of the lesser degrees of fa.t embolism arc restl essness, 
anxiety, sligh t dyspnea, aud accelerated breathing, with quickening of the 
pulse. In the more severe degrees these conditions become aggmYated, general 
prostration rapidly increases, the countenance becomes pallid and anxious, and 
later cyanosis, mental excitement, delirium, somnolence, and coma succeed in 
turn. 'The dyspnea becomes intense, the respiration very rapid, and finally 
stertorous. (Edema. pulmonum develops; bemoptysis may occur; the pulse is 
weak, frequent, irregular. and finall y imperceptible. The temperaturl) at first 
is subnormal, and ma.y remain so, or may rise later, according to the develop
ment of secondary complications. 'l'be urine will display oil-globules floating 
on its surface. 

Diagnosis of Fat Embolism.-Fat embolism is to be distinguished from 
shock, the effects of anesthetics, acute septicemia, acute congestions of the 
lungs and of the kidneys, and cerebral hemorrhage or embolism. I t is to be 
distinguished from shock by the fact that its sym ptoms make their appearance 
at a time when the symptoms of shock should have g reatly subsided, and in 
many cases where in the first place the amount of shock has neYcr been very 
great. The remote effects of ether are not so easi ly to be di stingui~hed frolli 
the effects of fat embolism. 11.'he irritative effects upon the lungs and the kid
neys of the prolonged administration of ether to p~rsons prcdiRpos~d to p_ul~ 
monary or renal congestion often declare themselves m se,·crc congestion, which 
determines symptoms not unlike those of fat embolism. In ca~m::, therefore, in 
which such administration of ether has been resorted to the diagnosis may be 
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made obscure. 'rlie appearance of oil-globules floating on the urine would be 
sufficient to determine the presence of fat embolism. The symptoms of acute 
septicemia are later in their development than those of embolism. They are 
accompanied by marked elevation of temperature. 'fhey are more gradual 
in their onset, however active their course may be, and not infrequently are 
engrafted upon those of fat embolism. The sequence of the conditions of 
shock, fat embolism, and acute septicemia is not infrequent, and, when its pos-

:~i~~y o~~ie~~\~~1~: ~~10~1i~;~u~Yc~~=s .8U1l:~~ \~·~l~a::~~~~r;x~;=~~s t~f ~~~r~~n~~ 
arising from conditions entirely independent of fat embol ism may <le,,e)op 
rapidly after operations or injuries, and are to be distinguished from the effects 
of fat embol ism, which may also be present and which may be masked by them. 
The symptoms indicative of such acute inflammatory lung congestion a.re suffi
ciently clear for diagnostic purposes if attention is on ly directed to them. The 
danger is rather that the symptoms of fat embolism will be confounded with 
them than that they should be mistaken for fat embolism. The not infrequent 
occurrence of acute renal congestion, with total arrest of the urinary secretions, 
after a severe operation, is to be borne in mind by the surgeon in making bis 
diagnosis as to the cause of threatening iiymptoms which complicate or super
vene upon the shock of the original operation or injury. r.rhe disturbance of 
cerebral conditions likewise, through embolism or cerebral hemorrhage, is to be 
borne in mind as a possible occurrence. 

Prognosis of Ji'at Embolism.-"-hen the symptoms indicating the presence 
of fat embolism are severe the probabilities of recovery arc very slight. In 
its lesser degrees the disturbances caused by it are transient and are speedily 
and spontaneously recovered from. 'The prognosis depends upon two factors 
especially-the amount of fat that has gained access to the circulation, and the 
ability of the heart to force the oil-globules through the capi llaries of the lungs. 
Should this first danger have been overcome, possibilities of renewed danger 
from arrest of oil-globules in the capillaries of the brain or spinal cord in 
vital regions sti ll ex ist. In such conditions a fatal result is not long deh1yed, a 
few hours only sufficing to bring the case to a close. When the pulmonary 
trouble is the chief one, a. longer time may be required to determine the final 
result, whether recovery or death. At best1 however, the struggle is a brief 
one, and is determined one way or the other within less than forty-eiO'ht hours. 

Treatment of Fat Embolism.-Tbe first indication for treatment°is to pre
vent, if possible, and at all events to diminish, the entry of fatty matter into 
the blood-current. The two conditions that foster this accident are the churn
ing up of bruised and broken fatty tissue by movements of a part and the 
tension resulting from the accumulation of wound-secretions that hav~ no vent. 
Immobilization of the injured part and relief to tension by provision for free 
drainage are therefore of primary importance. 'l'he second indication for 
treatment is to sustain an<l stimulate the action of the heart. For this purpose 
alcohol, digitalis, and strycbnia in full doses will be found useful. 

REPAIR OP WOUNDS. 

The repair of all brea_cbes of tis_sue is accomplished by essentially the same 
procc.ss, su?JeCt only t~ mmor ~ecuhant1es of structure. This process bas been 
described rn a precedmg section (Process of Repair). By reference to this 
section 1t will be seen that the essential element of repair consists in a modifi
c:ition of the nor.ma! nutritive pr~cesses at t.hc seat of injury, by which the 
tissues to be repaired return to their embryomc state and new embryonic tissue 
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is formed between them, with which they blend. By the organization and 
dm·elopment of the new tissue a permanent bond of union is formed. In no 
case is union of di ,,irled tissue effected without the interposition of new material. 
'When divided tissues are at once brought into perfect apposition, and there 
retained and shielded from disturbance, the amount of new tissue required 
for the accomplishment of union will be extremely small, and may be with 
difficulty recognizable; but its existence in some degree is nevertheless 
undeniable. 

When the process of repair whereby the union of divided surfaces is secured 
proceeds without compli cation or interruption, union by first in tention or by 
primary adhesion is sa id to have taken phice. (Sec Chapter III.) 'l'his pri
mary union is tl10 idcaJ to be sought for whenever possible. ' l.'o secure it it is 
necessary that the divided surfaces be brought together and kept in close 
apposition; tluit the ll'ound be protected and kept from all further injury; and 
that adequate local nutritive conditions be maintained. Whatever interferes 
with any of these conditions will introduce a complication in the healing of a 
wound. It is not infrequently the case that wounds occur in which from the 
outset it is apparent to a surgeon that in some one or a.II of these respects it 
will be impossible to secure the necessary conditions, so that no attempt to 
secure union by first intention can be made. Thus the loss of tissue may be 
so great that apposition of the divided surfaces is impracticable, or some motion 
is unavoidable, or there is pre-existing infection, or such relation of the wound to 
the bodily excretions or secretions ex ists that some contamination is inevitable. 
The presence of any of these conditions will make it obvious that a wound 
should not be closed . Again, the tissues bordering the wound may be so 
bruised or reduced in their vitality by general or local causes that their power 
of sustaining the necessary processes of repair is uncertain, perhaps obviously 
hopeless. In all such cases the method adopted by the surgeon for the treat
ment of the wound will be quite different from those in which primary union 
is expected. H ealing by second intention is the process wl1ich is now the 
resource of the surgeon, as it is also in those cases in which attempts at primary 
union have been made and have failed . By its means the ultimate healing of 
the wound is secured. 

'l1he cond itions which may thwart the ideal primary repair of the wound 
will have to do with either the apposition, the protection, or the nutrition 
of the ll'Ounded parts. Under the first of these headings the surgeon must 
consider the natural gaping of divided tissues and the necessity of supply
ing adequate means of retaining them in coaptation. The ine\·itable aggrava
tion of this natural gaping by certain positions of the body or of the lim bs 
and by motion at joints suggests at once the necessity of considering a favor
able posture for wounded parts, so that relaxation of the injured tis!'ues 
as complete as possible may be secured . The accumulation of blood an<l of 
wound-secretions between the divided surfaces is a frequent cause of lack of 
success in attempts at securi ng primary union. Under conditions of typically 
perfect protection from external infection, as in most subcutaneous wounds, and 
in some operation-wounds made under rigid conditions of asepsis, such accumu
lations of blood and wound-secretions may not introduce any serious compl ica
tion into the healing of the wound. Later, these effusions become absorbed, 
or they are diffused among the adjacent connective tissue-spaces, and the nat
ural processes of repair proceed. In yet other cases the blood-clot, remaining 
as an intervening mass between the wound-surfaces, serves as a support and 
scaffolding for new tissue which is thrown out from t~e ~urroundiug parts, and 
which penetrates the mass of the clot and coalesces with 1t, and finally replaces 
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it by fibrous tissue that unites the previously separated wound-surfaces. 
Lnion by secondary intention is thus accomplished without suppuration or 
waste of nutriti \'C material. As a rule, the most assiduous eftOrt of the 
surgeon must be to prevent any accumulation of blood or wound-secretions 
in any wound which he is called upon to treat. Perfect apposition may, 
a~ain, be prevented by the presence of foreign matter between the wound
surfaces. Shreds of clothing, splinters of wood, 8-ponges, bits of foreign matter 
of e\·ery conceivable character, at times are found in wounds, and their removal 
is to be carefully secured by the surgeon. 

For the protection of a wound it is req uisite that it be guarded first from 
motion, since by motion the apposition of the wound-surfaces is disturbed, the 
delicate new adhesive material which has already been formed is ruptured, and 
the conditions of the original injury are renewed in tissues already weakened 
by that injury. The wound must be protected also from mechanical viole~1ce, 
such as rude handling, friction, and gross mechanical injuries of every kmd. 
It must be protected from chemical irritants, and especially from the products 
of decomposition of retained secretions or of portions of dead tissue; and, lastly, 
it must be protected from infection from poisonous agents, especially the more 
common infecting organisms everywhere abounding in nature. 

The local nutritive conditions to which attention must be paid have to do 
with the circulation and the innervation of the parts to be repaired. A depend
ent position of the injured part or an impediment to the free return circulation 
by improper bandaging may produce excessive and persistent congestion 
and interfere with its repair. Temperature is not unimportant: prolonged 
cold will impair nutrition, and too high a temperature may cause local death. 
'foo great tension of wound-flaps or tension from pent-up secretions impairs 
local nutrition by obstructing the flow of blood in the capillaries. as well as 
by the reflex effects of irritated nerve-fibrils, and also mechanically prevents 
rest and cmiptation of deeper parts. The details of treatment to be applied in 
every wound have their rational basis in the principles thus outlined, which will 
serve for the 8afe guidance of the practitioner. 

Treatm e nt of W oun ds. - Arrest of Heiuorrlwge.-To stop bleeding 
is the first care of the surgeon in his treatment of a wound. i 1he physi
ology of spontaneous bemostasis and the methods of securing artificial arrest 
of hemorrhage are given at length under Injuries of the Blood-vessels. 
The aim of the surgeon should always be to secure the arrest of bleeding 
by means that shall cause the least disturbance in the future repair of the 
wound. Unnecessary lig<Ltures are therefore always to be avoided. When 
ligatures are unavoidable, those made of absorbable matcrial 1 as catgut, are 
to be preferred, and the size of the thread should be as small as is consistent 
with the strength required to occlude the vessel. When non-absorbable mate
rials are used for ligatures, as silk thread, if it bas been perfectly disinfected 
an<l primary union of the wound can reasonably be expected, this too may be 
cut off and left buried in the wound. The first and most generally applicable 
means for restra.ining hemorrhage is that of direct pressure made upon the bleed
ing point. This may be by the finger or by a tampon, or by an instrument, as a 
pressure-forceps. These means are often, in the nature of the case, but temporary 
expedients. In many instances, however1 the temporary use of pressure will 
be all that will be required for the arrest of hemorrhage that at first was \'ery 
abundant. When copious an<l conti~uous capillary oozing persists, it may 
frequently be controlled by pressure w1th compresses wrun(J' out in water as hot 
as can be born bv the hancl-115° to 120° F. 'rhe use or"hcat as a hcmostatic 
is to be prefcrre<i to cold. as being more favorable to locnl nutrition and subse-
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quent active repair. 'l'hc use of hcmostatic forceps,\\ hich when once applied 
automatically compress the orifices of blecclinrr vessels, is a very efficient and 
con,•enient means of applying pressure. )fa~y vc~scls, which at first bleed 
freely, after a few moments' compression in this manner will no longer bleed 
whcta the forceps are removed. If the bleeding does persist, torsion ma~1 be 
applied, which, being etfoctual in many instances, will reduce the ultimate need 
for ligatures to a minimum. As a rule, hemostatic agents which produce 
tough clots of blood, as the sa1ts of iron, or which are strong irritants, 
1mcl1 as turpentine, or which destroy tissue outright, as the actual cautery, are 
to be cal'cfu lly avoided . The free access of cold air is an active hemostatic 
and the least harmful. Often when continuous oozing persists from a wound 
under a. mass of soft blood-clot, if the wound is freely opened and the accumu
lated clot thoroughly removed furth er ooz ing becomes definitely arrested. A 
dilute solution of iodine has both bemosta.tic and antiseptic properties, and mav 
sometimes be used with ad nntage. Iodoform added to a compress applied upoil 
a bleeding surface has a distinct hemostatic effect. _From among all these 
resources the surgeon will be called in a given case to make use of those 
which ~hall be available, efficient, and least harmful, keeping in view always 
the ideal of wound treatment-subsequent union by primar_v intention. 

Complete immediate hemostasis is not to be souµht for in the treatment of 
wounds in which easy apposition of the wound-surfaces cannot be obtained, and 
in which dead spaces or open defects remain which it is possible for the surgeon 
to fill in by tissue organized in and suppol'ted by a moist blood-clot. When a 
surgeon is master of a, sufficiently perfect antiseptic technique to secure healing 
under such _a blood-clot, and the circumstances are favorable, he may make the 
attempt. He will then encourage, or even provoke, sufficient bleeding to fill 
up all the dead spaces and the wound-defects with blood previous to the appli
cation of a dressing, and will subsequently protect the clot from adhesion to or 
rlisturbance by the external dressing. (See page 29.) 

Cleansing of the lfTound.-Great care shou ld be taken to remove from a 
wound not only all foreign matter which ma.y have been deposited witLin it, 
but also all dead or dying tissue, and, as a rule, all blood-clots. 'l'he means 
required for effecting such cleansing must be adapted to the nature of the 
material to be removed. The forceps, scissors, curette, sponge, irrigating 
stream, each may find its use. By means of these simply the more gross and 
perceptible impurities may be removed. Of greater importance ofttimes is the 
cleansing of the wound of those microscopic organisms which may induce 
suppuration and putrefaction. (For the considera.tion of the means required 
for this latter degree of cleanliness or steri lization see Operative Surgery.) 
Suffice it here to say that in his treatment of wounds the surgeon should 
never lose sight of the natural resisting power of li,·ing tissue to such organisms, 
and that in bis efforts at sterilization he should irritate and injure the li ving 
tissue as little as possible. Strong and irritating antiseptic lotions arc there
fore, as a rule, to be a.voided as direct applications to wound-surfaces. 

When, however, a wound is already manifestly contamina.ted,. it will be 
good practice to irrigate it thoroughly for a considerable period of time with a 
germicidal l~ti on of sufficient_ strength to se~ure the des~ructi~n of w~ate~or 
septic material may have gamed access to 1t. A soluuon of carbolic ac1_d, 
1: 40, or of corrosive sublimate, 1: 1000, will be found most generally suit
able for such a purpose. 'Yhen the full steriliza~io~ of ~ ''ou1Hl, e\'C!1 by the 
use of antiseptic irrigations, is impracticable, or It 1s so situated that It cannot 
be kept free from subsequent renewed contamination, as in ~nany wounds 
involving

7
thc outlets of mucous canals or when the wound opens mto suppurat-
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ing cavities, resort must be had to tamponing the wound-cavities with materials 
impregnated with a permanent antiseptic, as iodoform or boric or salicylic 
acid. In these latter cases. of course. union by granulation is what co~monly 
occurs, but what is pracucally primary union may sometimes be attamed by 
"secondary sutures.'' 

Coaptation.-In the coaptation of wounds the aim of the surgeon must 
be to bring the severed parts as far as possible into the same relations with 
each other as existed before the wound was inflicted, and e::.:pccially to 
secure the closest possible apposition of every portion of the wound-surfaces. 
When important nerves, muscles, and tendons haYe bPen divided, especial care 
must be taken to bring and secure together the divided ends; all dead spaces 
where secretions may gather are to be preYentcd; and by various means and 
devices the tissues are to be retained in their restored relation until definite 
reunion has been accomplished. Under the term "coaptation " all the various 
aims and methods referred to are included. In the section dcl'oted to Minor 
Surgery the means of accomplishing coaptation are described in detail. II ere. 
however, it will be proper to speak of the general principles which should 
guide the surgeon in the choice of means and methods. 

First, much tension must be arni<led. "·hen tis.~;ues are put unduly upon 
the stretch in an effort to bring them together, the circulation of the blood 
within them is impeded, nutrition is impaired, the formation of slougb8 is 
invited, and suppurative disturbances are promoted. It is far better to be 
content with whatever amount of coaptation can be easily secured, and to seek 
for the healing of any surfaces left uncovered, either by granulation and ulti
mato cica.trization or by skin.grafts. In the second place, care must be 
taken while securing coaptation to a''oid such adjustment of sutures or other 
retentive apparatus as would be lik ely to produce str:rngulation of any portion 
of the tissue. Sutures too closely applied and too tightly drawn are a frequent 
ca.use of necrosis of wound-edges; the pressure of compresses and bandages 
may likewise be so great as to produce local tissue.necrosis, so that good judg· 
ment 8hould always be used in their application. Thirdly, the relax:ition of 
tissues by position should not be overlooked by the surgeon. The spontaneous 
gaping or falling together of wounds in varying attitudes of a. wounded part 
need but be noticed to suggest the adrnntage to be derived from placmg a part 
in that position or attitude in which any ten<lcucy to gape durin" the healincr 
process will be reduced to a minimum. The general rule is, therefore, i~ 
order to favor coa.ptation of a wound, to put the pa.rt in that position in which 
the greatest rela.x:Ltion of the wounded structures can be secured, and in this 
position they should be fixed and held until firm union has been accomplished. 
As an accessory to the use of position for securing rcln.xa.tion is the device of 
sliding towa.rd. the wound tiss~es somewhat distant from it. By the use of 
sutures traversing a. deeper portwn of the wound, nn<l made to embrace portions 
of tissue on either side at a considerable distance from the wound-edges, and then 
secured after the manner in which an upholsterer secures the two sides of a 
mattress together, wounds which gape widely at first may often have their edges 
so approximated that they are easi ly brought together without tension. 

'l1IJC choice of materials for ensuring continued coaptation is worthy of con
sideration . When a wound is small and there is no tendency to gape, or when 
that tendency has been overcome by attention to position, the use of a simple 
compress held in place by a roller bandage may be all that is required to 
ensure undisturbed healing. In general, however, additional means for secur
ing undisturbed coaptation will be required. For this purpose are used adhe
sive strips and sutures. 
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Adhesive strizJB, as direct applications to wound-flaps to secure their appo
sition, should rarely be usc(l. Being disinfected with difficulty, they are 
always to be lookccl upon as surgically unclean. '!'hey favor infection likewise 
by retaining wot11ul.discharges underneath them and in their substance; they 
cover up a wound from the surgeon's inspection; they often irritate the ~kin 
to which they arc appli ed; and, finally, from their tendency to become loos
ened, they are unreliable in the support which they give. Strips of gauze 
fixed with collodion are more effective nnd are perfectly aseptic. For purposes 
of supplementary support, however, placed. outside of the immediate wound
dressing to prevent tension, to produce com pression, and to ensure fixation of 
the dre~sings, adhesirn strips are invaluable. 

Sutures.-The most certain, exact, and generally avai lable of the means 
for retaining divided surfaces in coaptation is the suture. As "stitches of 
coapta.tion," applied superficially and close to the wound-margins, they keep 
the cutaneous edges of the wound together. As'· stitches of approximation," 
having been passed more deeply and at a greater distance from the wound
margins, they approximate and bold together the deeper surfaces. As 
"stitches of relaxation,·· embraci ng tissues at some distance on either side of 
the wound, they relax the adjacent tissues, so tlrnt the wound-surfaces may be 
brought together and tension be avoided. The materials avai lable for sutures 
will be discussed elsewhere. (See Operative Surgery.) Whate1•er form of 
thread is chosen should have been rendered aseptic by previous preparation, 
and should likewise be immersed anew in the antiseptic solution at the time it 
is used. 

JJraina.ge.-As the surgeon proceeds with his efforts at securing coaptation 
of a wound he must make provision for the escape of the secretions which are 
the immediate result and accompaniment of every wound. When perfect 
coa.ptation, deep as well as superficial , has been secured, and when by the 
most scrupulous and exact observance of antiseptic precautions the surgeon is 
assured that his wound when dressed is as free from infection as a subcutaneous 
one, means of drainage may be dispensed with, and the local absorbents ma.v 
be relied upon to remove whatever secretions arc poured out in excess of the 
quantity nee<led for repair. As a rule, however, it will be important for the 
surgeon to provide means for the free and continuous escape of wound-secretions. 
It will often be sufficient to lea,,e open the most dependent portion of the wound. 
In some cases enlargement of wounds by free incisions or the making of coun
ter-openings may be practised for the purpose of securing free escape of secre
tions. In many instances it will be good practice to in troduce the sutures at 
the operation, but not to tic them until after the cessation of the primary copious 
bloody and serous oozing which occurs during the first twelve to twcnty·four 
hours after the occurrence of a. wound (secondary suture). Septic infection 
having been prevented by the use of antiseptic dressings, at the end of this 
period the wound-surfaces may be brought together, with an increased prob
ability of securing union by first intention without the necessity of any further 
means of drainage. Frequently, however, the surl!eon will be compelled to 
resort to the introduction into a wound of some forci~n material for tbe purpose 
of conducting a.way its discharges. This substance may act by capillarity, 
servi ng to keep the wound-surfaces apart and permitting th~ outflow of liquid 
along the interstices among its ~trands, or there may be provided tubes throu$h 
which free flow of the discharge 1s secured. For the escape of pus a. tubular dram 
is alwa.ys required, and whene,'cr provision is to be made for the escape of much 
secretion, if absolute certainty of drainage is ?csirc<l such a. tube u:iust be used. 
Itubber tubing is the most uni,·ersally applicable means of dramage, being 
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flex~ble, unirritating, easy to manipulate, easily sterilized, nearly alwa~s 
attainable, and cheap. A llrainage·tubc, of whatever substance composed, 1s 
a forcirm body, and as lonO' as it remains in a. wound is liable to produce 
disturb~nce. It should the~efore be remover! as soon as the perio<l of profuse 
secretion which made its original use necessary has passed away, or as soon as 
the cavity which it was intended to drain has become obliterated. 

1Jre8sings.-In the treatment of a wound after hemonhnge has been 
checked, its surface has been cleansed and purified, coaptation bas been 
accomplished, and drainage has been provided for, a suitable dressing must be 
applied. Two main objects arc to be accomplished by a clrcssing : first, the 
absorption of whatever secretions may come to the surface: and second, the 
protection from infection and from injury and motion. rl1he materials which 

:ai::i.~;i~!a~~~.!~::;.ur1~~~~e:l~~e:,~,i~;:1.~:~!~ll~e~·=~:f~:i;~ii~:1~a~i~~csti~:n~::·~~:: 
dressings are in place. Septic infection is to be guarded against by cover
ing the part with soft and absorbent material that will recei,·e and keep 
aseptic the discharges that drain away from a wound, :rnd that will prevent 
the access of septic infection from other sources to the wound. For this 
purpose many substances may be found useful: among those more com
monly employed are cotton wool, loosely-wo,·cn cotton cloth from which 
a11 oily matter has been removed. jute, sawdust, moss, etc. While all these 
substances arc more or less hygro~copic, their usefulness as absorbent dress
ings depends chiefly upon the multitude of minute spaces exi~ting between 
their meshes or fibers, and a certain degree of openness of mesh or loose
ness of fiber is requisite to enable them continuou~ly to absorb thick and 
viscid fluids . It is not enough that these materials when applied should 
themselves be simply sterile, for when they are filled with wound-secretions 
they may then be infected from without and become the medium of conveying 
infection to the wound. It is better that portions of the dressings should 
themselves be impregnated with antiseptic materials, which could actively 
antagonize or inhibit the activity of any septic matter that might gain access 
to the secretions imbibed by them. The necessity of this is realized if the 
extreme difficulty, almost impossibility, of sterilizing absolutely the skin of 
the patient or the fingers of the surgeon is recalled. For this rCason the best 
results in securing th~ healin~ of their wounds will be obtained by those 
surge?n.s, all other thmg~ be111~ equal! who 1-i:iake use of wound-dressings 
c?nta1mng proper prop?rtlons o~ c~1Tos1ve subl~mate~ the double cyanide of 
zmc and mercury, boric or salicylic or carbohc acid. or similar antiseptic 
agents. By the use, further, of very voluminous dressings it is possible to 
give additional security against the conveyance of infection from without to 
a wound, and to protect it more certainly from mechanical violence and from 
motion. 

Changes of dressings are made a.t long intervals, and thus the ideal rest is 
secured to the injured pa.rt while repair is going on . As to when such chancres 
are required, various considerations must determine the action of the surge~n. 
The bo<l,Y-temp~rature of the r.atient, as in<lic:ited by the thermometer, should 
be especially relied upon as an mdex to the character of the processes going on 
in the wound. If. after an elevation of one or two degrees a.hove the normal 
for the first forty-eight or seventy-two hours after a. wound has been inflicted 
and dressed, the temperature sinks to nearly the normal point, and remains 
there with but slight fluctuation, the surgeon is n..o;;sured that undisturbed repair 
is .Prog.ressing, and tb~t no demand for interference is present by.reason of any
thmg m the wound itself. If, however, the temperature contmues elevated 
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after the first two or three days, or if, afte r ba,·ing once fallen, it again rises. 
and e~pccially if a seri e:.:. of morning remissions and evening exacerbations 
show themsclvc$, the evidences arc unmistakable that inflammatory and sup
purative disturbances, with retention of secretion and septic absorption, are 
going on, and that a change of dressing with thorough exploration of the wound 
is required . When also the external layers of the dressings become moist with 
the secretions that ha.vc been imbibed from within, it is imperative that the 
drc~sing:; be renewed. This does not apply, however, to the frequent staining 
of the external layers of a dressing by the copious sero·bloody primary wound
secretion, which, when very hygroscopic ma.teria.ls are used, often occurs within 
a short time after the application of a dressi ng. In these cases the dressings 
qui ckly become and remain dry, and do not req uire to be changed. ·when 
drainage-tubes have been employed it is desira.b le that they be removed, in 
most cases, within a. week or ten days, or often much earlier, for which purpose 
the dressing must be renewed. When for the purpose of controlling hemorrhage 
tampons hcwc been left in sitU, these should be removed as early as the third 
day, ancl thus they would form another indication for a change of dressing. 
If the wound becomes the seat of suppuration or of sloughing, such fre
quency of dressings i ~ req uired as may be need ful to secure the adequate 
drainage and cleansing of the infected part. In general, changes of dressings 
should be made as rarely as possible, and only for the purpose of meeting dis· 
tinct indications. In changing dressings the same strict antisepsis should be 
obsencd as in the operation itself. 

Local Treatment.-While proper attention is being given to a wound 
th e needs of the wounded part should not be overlooked. Nothing which 
could in terfere in any way with its most perfect well·being should be con
sidered insignificant. 'rhe natural warmth of the part, perfect freedom of the 
ci rculation , the control of muscular spasm, and the most perfect quiet and 
comfort are all of importance to be secured. 

P osition.-A position that will be comfortable to tb e patient should if pos
sible be selected. This will always be one in which the muscles are relaxed 
and th e return circulation of the blood to the heart is favored. Th e relation 
of posit ion to drainage should be kept in mind, and in the arranging of the 
means for drainage whenever possible the drains should be so placed as to be 
most effici ent when the part shall have been placed in a position of the greatest 
comfort. 

Gompression.-Gentle, uniform, and continuous pressure is of great value 
in promoting rapid repair after injury . It restr:i.ins excessh·e local hyperemia, 
limits effusion, and promotes absorption of effu sions already present; it antag· 
onizes muscular spasm and cont ributes to rest of the part. A greater and 
more methodical application of pressure than is needful for maintaining simple 
apposition of the separated parts is required in order to obtain the full power 
of compression in favoring the repair of a wound. Compression should be 
smooth and uniform, gentle but firm, carefully avoiding any constriction. In 
most cases it may be best effected by covering the wounded part with layers of 
cotton wool and applying compressjon with bandages. 'l'he wool by its elas
ticity tends to distribute evenly the compression exercised by the bandage and 
to keep the pressure continuously uniform. . . . . . 

l mmobilization.-While th e means of compression JUSt described w1J1 m 
many instances be suffi cient to give whate,·er extraneous aid. is required to pre· 
vent motion in the wounded part, in many others there WJll be needed some 
furth er assistance in securing the desired immobility. For this purpose splints 
of various kinds are a,·ailablc. 'n1encver any form of plastic splint can be 
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use<l, it should be chosen; such splints accurately take the shape of the part, 
forming a firm moul<l that encases and fixes the limb without pres~ing unduly 
on any one point. As a result, such splints arc borne with comfort, and thus 
indirectly contribute stiB more to the well-<loing of the wound. In an emer
gency, bowe,·er, the ingenuity of the surgeon ma,r be able to b~nd to his pur
pose, for giving support and fixation to a wounded part, a multitude of differ
ent substances. 

Constitutional Treatment.-The existence of pain or general restless
ness requires the administration of opin.tcs for their relief. 1'he age of the 
patient, his previous constitutional condition, the coexistence of disease or 
tendencies to disease, and the hygienic conditions in which he is placed, each 
must engage the attention of the surgeon in order that wliatever special indica
tions they present may be met, and every possible influence that might inter
fere with repair be guarded against. Even the mental state of the wounded 
should be regarded. The surgeon who is able to arouse hope, expectation1 

and faith in the minds of his patients will see their wounds heal more rapidly 
and certainly than when opposite states of mind exist. As regards the influ
ence of age upon the healing of wounds, although in some cases aged persons 
display unimpaired ability to repair their wounds, yet as a rule in the aged 
healing is much more sluggish and more likely to suffer from disturbance. In 
aged patients especial attention must be paid to their nutrition, to maintaining 
their bo<lily warmth, and to giving them the stimulating effects of abundant 
sunlight and pure air. 

In all cases whatever departures from a perfect standard of health a patient 
may present should engage the attention of the surgeon. Plethora, anemia, 
obesity; that peculiar vulnerability associated with the scrofulous diathesis; 
alcoholism; the exhaustion from overwork, underfeeding, or mental strain; 
the depression produced by vicious habits and the habitual inhalation of 
vitiated air,-thcse are some of the conUitions for the relief of which the 
surgeon should see that proper constitutional treatment be given. 

Closely allied to the conditions just named are certain well-marked diseased 
states, such as sy~hilis, tubercul~sis, malaria, diabetes mellitus, and scurvy, 
which by the nutnti ve defects which they determine delay repair, often arrest 
it, and subject wounds to the most serious complications. 'l'he pre-existence 
of pyemia, septicemia, erysipelas, phlebitis, or any diffuse inflammation will 
adU special d:mgers to any tra.u.matism. Diseases of the variou3 organs of 
the body, and particularly cardiac, pulmonary, hepatic, and renal diseases, 
modify the effects of wounds, both directly by the constitutional states which 
they create and whic~ are unfavorable to repair and dimini8h the resisting 
powers of the tissues ID general, :md indirectly by the reaction of the injury 
upon the pre-existing affection, producing in it temporary exacerbation or per
manent and excessive aggravation; with, not infrequently, speedy death. Each 
of the conditions name<l when present will demand constitutional treatment 
in order to neutralize as far as possible any influence for evil which it might 
exert upon the healing of the wound. 

'J'he general hygiene of the patient should be made as favorable as 
possible. ~.,ood insufficient in quantity OL' bad in quality, extremes of tem
perature, absence of sunlight, depressing climatic condit ions, lack of exercise 
insufficient and impure air,-these not only create previous constitutional con~ 
ditions unfavorable to repair, but, when continued after the reception of a 
wound, directly diminish the activity of its rcpara.tive processes. The diet of 
the patient shoul<l be regulated so that his supply of food should be ample, 
palatable, and digestible1 due regard being paid to personal taste and instincts. 
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Tn connection "ith the !'l.ubject of alimentation attention !!ihould be paid to 
the action of the ho11 els and all the excretions and secretions of the body. 

An a.bnndant ~upply of sunlight and of pure air is especially importan't for 
the well-doing of a. person who is confined by a. wount.l to one place, and thus 
i8 dependent upon what is brought to him from without for the puritication 
and renewal of the air which he must breathe. 'l1his is alike necessary for 
isol:tte<l cases in their own homes and for those in the crowded wa.r<ls of 
a. hospital. 

After-Treatment.-The least po:-sible interference with a. wound while 
the healing process i:; going on is a. canlinal principle in surgery. Too 
early ;wcl too frClllH'nt interference inevitably prevents the steady progress 
of the healing proce~s. Infrequent dressing is eminently conducive to that 
absolute rest which is to be kept in \·iew wha.tcver method of treatment 
is :.\llopted. When the first dressing of the wound has been conducted in 
accordtmce with the principles tha.t have been described, the afcer-care from 
the !-iurgeon will be limited to a watchful oversight of the means of protection 
and immobilization, of drainage, and of apposition that have been employed, 
so tha.t they ma.y be removed, substituted, or reinforced by others as soon as they 
are no longer called for or ha\•e become inefficient. The prevention of the access 
of septic organisms, and the removal as fast as formed of materials that may 
decompose or become the lodging-places of these organisms, constitute two great 
indications, to fulfil both of which the surgeon must continually strive to the 
best of his ability if he would acquit himself of reproach for the results of dis
turbance that may supenene in the progress of the wound. Inflammatory, 
erysipelatous, gangrenous1 or septicemic complications attacking wounds are not 
always to be regarded as unfortunate and un:tvoidable accidents, but must some
times be accepted as the re~mlts of errors or failures in the treatment which the 
wounds have received . When in the first dressing ofa wound it has been possible 
to clo~e it after perfectly satis(\Ting the indications for treatment tha.t h:we been 
deta.ilecl, it :;;hould not be di~turbecl until a sufficient time has elapsed for the 
adhesion of the wounded parts to become firm. From ten to fourteen days 
r.:my often be permitted to pass before the dressings are removed. 'l'he indica
tions which might call for earlier interference, such as the removal of drainage
tubes, Lave been detailed in a preceding paragraph; but whenever the external 
protective <lres:;ings remain dry, the wound is free from pain and fetor 1 and there 
is no acceleration of the pulse or elerntion of the temperature, the dressings 
may be left undisturbed. Sutures may be allowed to remain as long as their 
support seems to be desirable, prorided they arc not causing irritation or sup
puration . In the latter case they should be removed at once. It is impossible 
to fix arbitrarily the periods for the renewal of the dressings : each case must 
be a law unto itself. In the changing of the dres~ings and in all the manipu
lations required about the wound the utmost gentleness should be used. 

INTERCURRENT CO:\IPLICATIONS. 

'rhe regular course of the healing of a wound may become disturb~d by 
inflammation, entailing suppuration and possibly gangrene, and if healmg is 
ultimately secured it is accomplished only by a prolonged process of granula
tion. By the absorption into the general circulation of materials formed in 
wounds thus complicated the general phenomena of septicemia and of pyemia 
may be produced. . . . 

lNFLAMMATION.-Witb but few exceptions an mflamed wound 1s a septic 
wound, and the cause of the inflammation is the irritation of the products of 
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decomposition of retained secretions. It is accordingly thoRe wounds in ,~·h.ich 
the retention of secretions is most difficult to prm·ent. as of wounds of JOmts 
an<l other cavities, wounds leading down to fractured bone, and deep irregular 

~~'~ec}~;:''..;:~~"~1'.1:;:~ .. ;h;~1~1f~~~~~J:~:~~:~~~o~!1,'.~ ,~:~~~;~~::~yb::~,t ,'~~~~./;~ 
the first thing to be att~nde<l to in the treatment of suc·h a woun<l. This n:iay 
require nothing more than the cutti~g of a stitc~. so that th? natural g~p1~g 
of the wound may suffice for the reqmred vent, or 1t may require countcr-mc1s
ious and the usC of drains. Whenever an infl:.nnrnation shows a. tendency to 
spread into the adjacent parts, abundant. thorough, and systematic incisions 
into the affected area must be made, sufficient to provide for the free escape of 
all irritating ~ecretions. Wherever there is a possibi lity of a foreign substanffe 
having been left in the wound 1 such us a i;;plinter of wood, a piece of glass, a 
rusty nail, a bit of clothing, a detached piece of bone, etc., it should be care
fully sought for and remo,·ed. If the inflammation has been cam1c<l or aggra
vated by mechanical irritation1 by motion, or by the premature use of the 
wounded part, the recognition of such a fact will at once lead to its correction . 
When the caus.es of the inflammation have been removed, the parts should be 
placed in an elevated and comfortable po:-:.ition and subjected to such additional 
means for relieving the pain, heat, and sweJling of the part, and O\'ercoming 
the ''ascula.r congestion on which these depend, as the judgment of the surgeon 
may determine. In brief, however, it may be said that for the relief of 
inflamed wounds the surgeon will find of especial value the use of irrigation 
with cooling antiseptic solutions. 

GANGnENE.-Thc appearance of gangrene in a wound calls for the imme
diate adoption of even more energetic and thorough antiseptic methods of 
treatment than have been prescribed in the preceding paragraphs. A 11 loose 
gangrenous tissue shou ld be removed at once with knife and scissors, and the 
living tissues exposed Rhould be freely and thoroughly cauterized by an R per 
cent. chloride-of-z inc solution. which should be injected into e,·cry cavity and 
recess of the wound. Free incisions and counter-incisions should be made into 
the swollen and infiltrated tissues leading from the gangrenous focus, so as to 
permit the escape of secretions anJ. dCbri~ and to e1mble the disinfecting liquid 
to reach e\•ery infected part. The wound should be left uncovered, a!Hl contin-

ri~l~~dit~~·ir~~~~·nc:;~it~h s~i~t~~ll~is:rt~~r~~w:i~~ides~<~b~i;l~:~tat:~~ =~~l~:i~l;~lil~a~l~~ 
1 : 1.5,qOO suUli1:rmte solution may be used. The antiseptic irrigation should 
be con~m~1ed until permanent arrest of the gangrenous process is manifest, all 
necrotic tissues have come away, and a healthy granulating ~mrface has formed. 

ERYSU>ELAS.-The appearance of erysipelas is always due to some defect 
or n~glect in the a.ntiseptic precautions. It is alway:.; o(Rpecific septic origin, 
:rnrl it most especially calls for that method of treatment adapted to ::;eptic 
wounds. (For a full consideration of this subject see Erysipelas.) 

8UPPURATro.N.-1'hc occurrence of suppuration in a wound makes it neees~ 
sary that full provision shou]cl a.t once be ma.de for the easy and perfect escape 
of the. pus. This ha~ already been considered in wha.t has· been said in regard 
to drarnagc. Some further thought, however, shoulil be given to the rnanaO'e
mcnt of a. suppurating wound, with a view to the restriction of the process ~f 
suppuration :mU. the hastening of the healing of the wound as much as pos:.;ible. 
When the wound is shallow and widely open, and not too extensive, iodoform 
gauze ma.y be applied upon its whole surface as a. dressing, and will diminish 
~rcatly th~ amount of pus secreted and stimulate the granulating process. 'fhe 
final healmg may then be accelerated by the application of a secondary suture 
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wl1cn possible or the employment of skin-grafto. When the suppuratinu cavity 
is deep or tortuous, or its external opening is comparatively small, a~tiseptiC 
irrigations arc of value. Care should be taken in the use of all such irriO'a
tions not to inject the fluid with so much force as to break up adhe~ions alrea~ly 
formed. Care must also be ta.ken that the possibly poi:::onou!-'i antiseptic be not 
retai ned in the wound. 'J1 his is best accomplished by finally flushing the woun<l 
with .warm boiled .watc1: to wash aw.ay the antiscpt~c solution. Injecting a fresh 
solution of peroxide of hydrogen mto a suppurn.tmg wound answers the :::ame 
purpose, and is an efficient means of decomposing any retained pus ancl of 
sterilizing the wound-cavity . Solutions of bichloride of mercury, 1: 2000, 
of carbolic acid, 2 per cent.) or of boro-salicylic acid in sa.turated solution, are 
also efiicient. When, notwithstanding the use of these 1neans, the granulating 
process remains sluggish and the wound-cavities delay in contracting and 
healing, more strongly stimulating applications are indicated. Naphthalin in 
powder freely sprink led OYer the sluggish surface, or the balsams of Peru or of 
copaiba freely instilled, or tampons of gciuze sa.turatC'cl with these agents, may 
be used . If the:::e are not efficient. superficial cauterizing agents, such as 
carbolic acid of full strength . fused nitrate of silver, or an 8 per cent. solution 
of chloride of zinc mav be used. In aH the~e cases constant attention should 
be paid to keeping th deeper parts of the wound-cavities in apposition by 
properly-applied pressure, and to securing absolute rc~t for the injured parts. 
Especial care must be ta,ken that the external dre~sings that are applied are 
such as will freely absorb the pus which is brought to the surface. Nothing 
will more aggm,'atc the condition of a. suppumting wound than a dressing that 
dams back and causes retention of its secretions. Viscid pus is not ab~orbcd 
to any great degree b_y the ordinary cotton dressings, and if llicy are used they 
must be frequently removed and the wournl cleansed. In ordinary pine ~aw
dust of moderate coarseness the surgeon will always find an easi ly obtainable 
substance which absorbs pus freely. It can be made aseptic by baking, and 
then antiseptic by wetting with a. sublimate solution. rJ1his sawdust made into 
convenient-sized pads by enclosing in any thin gauzy stuff, like cheese-cloth, 
may be used as a. dressing. with a certainty that retention will not be caused by 
it, so that infrequent dressing may be the rule eYcn in such wounds. 

Wh en by any of the means described a Yigorous granulating surface has 
been obtained and the case is not suitable for secondary suture or skin-grafting, 
the further treatment of the granulating surface must be one of protection 
while the gradual process of cicatri zation by extension of the cuticle from 
the edges is going on . Bland or mildly stimulating ointments spread on soft 
antiseptic dre~sings of some kind are commonly used for this purpose. Suit
able material for such ointments are the simple cerate of the Pharmacopeia, 
oxide-of-zinc ointment with which a little carbolic acid has been incorporated 
(f3tis to 3j), boric-acid ointment 15 per cent., iodofonn with a petroleum basis, 
such ~ls C<1rbolated cosmoline (3j to 3j)) make invaluable applications to such 
surfaces, and shou ld be employed by preference when the wound is near a. 
mucous outlet or other possible source of infection. An elTicient protection, and 
one even more clean ly an1l in harmony with idea.I asepsis) is to be found in 
strips of rubber gauze or in the fine oi lcJ-silk material known as" protective." 
1'hese shou ld be sterilized by immersion in a carbolic or Lichloride lotion of 
su itable strength for some time before they are used, and when applied upon a 
granulating surface which has previously been sterilized, and then con~red by 
a suitable antiseptic absorbent dressing, the whole forms an ideal <lre~sing for 
a granula ting surfo.ce. Wh ene,·er the granulating ~urfr~ce is of any size, resort 
should be ha.d to skin-grafting for the purpose of hastening its cicatrization 
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whencYCI' practicable. This is a most rnluable means for !-l.bortcning the period 
of cure in cases of open wounds, and desen·es to be frcquentIJ: used by surgeons. 
(For the technique of skin-grafting see the chapter on Plastic Surgery .) 

IXCISED WOGXDS. 

Ily incised wounds are meant those cJean-cut divisions of tissue which 
are produced by the edges of a sharp instrument. They may vary in size 
from the most tri ,·ial to formidable and deep incisions of many mchcs m 
length-from a superficial scratch to wounds opening deep cavities or almost 
severing entire members from the body. 'l'beir surfaces present in a mi~imum 
degree an imperceptible layer of devitalized tissue destroye<l b;i: the nnpact 
of the cutting instrument, tissue, which is quickly removed m the early 
stages of normal repair and produces no disturbance in the healing of the 
wound. For this reason they present conditions most favorable for speedy 
healing1 an<l deserve from the surgeon careful attention to all the details of 
cleansing, apposition, and rest which ha\·e been described in pre,·ious pages, 
so that primary union may be obtained. 

Symptoms.-Pain resulting from an incised wound is severe and e;harp 
at the moment of its infliction, subsiding into a smarting or burning which 
persists for some time; hemorrhage is free, and the gaping of the tissues is 
restrained only by the limits of the contractility of the tissues divided. 

Treatment.-In the arrest of hemorrhage, which in general will be 
accomplished with but little difficulty, care must be taken to ::ixoid any means 
or agent~ which could later prove a source of disturbance in the heal
ing process. 'L'he use of all styptic agents should be especially avoided. 
Bleeding from all but vessels of considerable size will be arrested by temporary 
pressure, by exposure to the air, or by the application of hot water aided by 
compression. The mutual pressure of the wound-surfaces against each other 
after they have been brought into apposition serves to restrain any tendency 
to further hemorrhage. When large blood-vessels are wounded ligatures are 
required; wounds involving such vessels are most dangerous, and may quickly 
terminate fatally from loss of blood, so that the most energetic and instant 
resort to measures for the arrest of hemorrhage is called for in such cases. 
\\'hen a vessel is but partially divided, it is more difficult to stay the bleeding 
from it than if it is cut through entirely. In such cases the iirst thing to be 
done is to complete the division of the vessel, ligating it later if ncccs~ary. 

The drainage of incised wounds, when with proper care their <lecpcr parts 
can be maintained in apposition, is \'ery simple. In the more extensive 
wounds capilla.ry drains or small tubular drains during the first twenty-four or 
thirty-six hours will suffice. In a large proportion of cases where compression 
and immobilization of the part can be effected no provi~ion for drainage is 
required. 'l'he apposition of the wounded surfaces should be attended to with 
the utmost care and minuteness, so that, by the use of sutures, compresses, 
bandages, and position, coaptation of every part shold<l be perfect and no spaces 
be left for the collection of. secretions. The protective dressings required by 
incised wounds the coaptat1on of the surfaces of which is possible arc very 
simple. Exposure of the line of suture to the air, so that the desiccation of 
t~e slight amount of secretion that g~t~1ers there may form a protective crust, 
g1 ves excellent results when the ~ond1t1ons of the wound are such as to make 
it practicable. A light, dry, clean absorbent dressing of some kind is all that 
is required at any time. The provisions for rest in the case of incised wounds 
may and should be made absolute by splints. 'L'he removal and readjustment of 
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d~essing shoul~ be l ~ng def'crrec~. ~rh e id~al to be aimc1l at i!-1 perfect healing 
without local discomfort or const1tut1onal disturbance under a single dressing. 

LACER.\TED ~\XD COXTt:"f:.IW W01JXD~. 

A lacerated wound is one in which the ti~sues ha.rn been forcibly torn 
asund.cr; a contused wound, one in which the wounding force has been of a 
crushmg chara?ter. In many instances both the lacerating and crushing 
elements arc mingled. In any case the character and course of both classes 
of wounds a.re similar, so that they may properly be considered together . The 
stu:foec of such wounds is irl'egular, shreddy, possibly presenting long dangling 
strips of fibrous and tendinous tissue, with more or lc:is blood-clot filling the 
c.x pose<l cavities, and with a variable a.mount of dead or partially disorganized 
tissue scattered upon its surface. The skin-wound is irregularly torn, less in 
extent than the wounds of th e deeper structures, from which it is more or less 
scpa.rated 1 while its borders present an area of variable dimensions that is livid 
and .cold, ready to fall into necrosis. The great increase in the use of machin
ery m modern times, and of rapidly-moving and heavy vehic1es operated by 
steam, electric, and horse-power, has vastly multiplied the freq uency of lace
rated and contui;;ccl wounds. 

uch wounds produce greater shock than do incised wounds, but are accom
panied by less appreciable pain. The pa.in is dull and aching in character; 
the hemorrhage is generally slight. owing to the surface irregularity that favors 
the coagulation of the blood fl owing over it, and to the fact that the larger 
blood-vessels have had their coats so irregubrly torn that an occlusive clot is 
at once formed in the torn ends. The tissue-intcrspaces for some distance 
from the wound-opening become infiltrated with diffu~ed and clotted blood, 
and in many instances foreign material, dirt of every conceivable character, 
is ground into the wound-surfaces, RO as to defy cver:y effort to remove it 
entirely. In cases of severe injury of this kind the prut1al syncope resulting 
from shock so diminishes the force of the circulation as also materially to 
lessen the tendency to hemorrhage. Although for these reasons primary 

~i~~~t~.\~~~~n i~ ~~~1~~~~?~, ~!.i~!~' t~~·i~~!r!~t~:~t~~~1l~<~;h:~~;'ti~~c:~:s i~1~·:~~~u~~j 
loca l reaction has set in (" intermediate" or "reactionary" or "consecutive" 
hemorrhage), or at a more distant period, when by the separation of sloughs the 
vessels arc agai n opene? (''secondary'.' bem.orrhage). T~c external app~arance 
of these wounds often g ives no suggest10n of the extent of the damage winch has 
been done. They should therefore always b~ examined with great care, antl the 
possibilities of far-extending subcutaneous mjury should be kept in mind. 

l\lore or less death of tissue is ine,·i table in the aftcr-cour8C of such wounds. 
Some tissue, often much, is killed outright by the ,·iolence, while yet more is 
left in a seriously damaged state, prone to fall into necrosis from the def~ctive 
nutrition that for a time ex ists in the part. l\Juch of the abun<lant and Jrreg
ularly diffused blood·clot which is prcsen.t will subsequentl.1· disinte$rate and 
liquefy . When, with greater or less rap1d1ty acconlmg to the act1v1ty of the 
nutriti vc processes in the part, all necrotic ti1:suc has separated and been 

~~:~:~1~' t~~~e t'.':u~~~::i-~~~i~c~sa ~~~;~;.,~e~':,«~~;~~~~~~I ~:;,.i;:~c,b:;~~c~h~o~:,;~.:;;~~ 
course of the wound is towarrl healing by granulation. 

All the conditions presented by these wounds are such as to render them 
specially liable to septic infection of serious cha~·acter. . 

T reatment.-Althougb there may be but little hemorrhage at the time of 
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the first dressing of a lacerated or contused wound, yet if vessels of any size 
have been torn it is the part of wisdom to apply ligatures to them, thoui:h they 
may not be bleeding at the time. 'l'he period of rc~ction from shock is to be 
watched with especial care to guard against po~:;i1ble hemorrhage. Should 
this hemorrha{'l'c a.t any time occur, the application of a ligature is imper
ati rn, even tho~gh the bleeding mny ham ccm:c<l spontaneously as the heart's 
action is weakened; for !'O soon as the reaction again comes on ancl the.heart 
beats stronglv once more. the hemorrhage wiH surely recur. 'The pnmary 
cleansing of i'hc wound ~hould be conducted with great care hy rubbing sweet 
oil thoroughly over the surface, including the adjricent skin, then cleansing 
by soap and warm water well scrubbed on, following this by washing with 
alcohol, and finally by thorough scrubbing with suLlimate solution, 1: 1000. 
All detacher] particles of bone and of the soft parts should bo carefully 
removed, and tissues into which foreign matter has been so ground that 
the complete removal of the dirt is impossible should be trimmed away 
with scissors or knife. Bruised portions of tissue that are still attached 
should be carefully cleansed and replaced and preserved from further traumat
ism, since much that appears to be hopelessly destroyed may be ~a ved in 
many cases by care in fostering its nutrition. Thorough scrubbing and 
irrigation of a contused and lacerated wound with a warm antiseptic lotion 
until no element of sepsis is left within it is important, for all the conditions 
of these wounds are such as to create and present to a large degree the material 
fiworable for the rank development of septic organisms. The natural resisting 
power of the tissues, which enables the surfaces exposed in ordinary incised 
wounds to resist the development of sepsis and to preserve the minute devital
ized fragments of ti~sue that are present from un<lcrgoing putrefaction, is no 
longer to be relied on. for the bruised wound-surfaces ha ''e to struggle to retain 
their own vitality, and large masses of devitalized tissue and more copious 
effusions of putrefiable secretions have to be disposed of. 

rrhe fullest provision must be made for drainage from all the recesses of the 
wound. Free countc1·-incisions must be made wherevcl' necessary for this pU!·
pose. Efforts at accomplishing apposition of the wound-surfaces must be sub
ordinated to the need for drainage and the provision for the unhindered separa
tion of necrotic tissue. In cases of severe contusion a degree of uncertainty 
will always exist as to the ability of the injured tissue to retain its vitality, and a 
certain a.mount of necrosis is to be expected and provided for. 'J111is necrosis will 
be reduced to a minimum in proportion as the provisions for making and keep
ing the wound aseptic are thorough and successful. When adequate antiseptic 
measures are practicable, greater efforts at securing coaptation of the wound
surfa.ces are proper. Special care should be observed to a.void all tension of 
t~e wounded tissues in the ('lldeavor to appro~imate them . In a large propor
tion of contused and lacerated wounds there will be such an amount of destruc
tion _of tissue that any attempt at closing them to secure primary union will be 

:h~~~~sSi~e~~~~~r~~~.~~~'L~~,~~tec{~1~0~~1e c,~~:~n~1 ~r~~~oi·:~u~·~e~1 ~ft~·~~~~b~l:1~~1 ~1u~·~ 
ing the time that the separation of the sloughs and the process of O'ranulation 
are going ?n. These are the cas~. in wl~ich local septic inffamm~tions, gan
grcne1 erysipelas, and general septic mfcct10n are most prone to occur. 'rbe 
manner in which such disturbances are to be met has been fully discussed in 
preceding pages. While the constitutional symptoms produced by them will 
often require special treatment, they will spontaneou~ly subside if adequate 
local anti:;eptic measures are employed. The latter, therefore, should always 
engage the first and most constant attention of the surgeon. 
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Bnu~11 Bt.:n~.-By this term is meant a peculiar form of superficial lace
rated and contused wound caused by friction applied to the surface of the body, 
as when a portion of skin is brought into contact with a ra.pidly-moving belt 
of machinery, or by an involuntary slide down a steep incline, or by the slip
ping of a rope through the closed hand. In this injury the superficial tissues 
are ground off and an eschar of considerable depth results. They should be 
treated by antiseptic fomentations until the cschar has separated and a granu
lating surface has formed, which should then receive the treatment elsewhere 
described. 

PUNCTURED WOUNDS. 

Deeply perforating wounds made by pointed substances will partake of the 
nature of either incised or contused and lacerated wounds, according to the 
sharpness of the point of the wounding instrument. Punctured wounds made 
with sharp, clean-pointed instruments, as pins, nee<lles, trocars, dagger and 
stiletto points, partake of the nature of limited incised wounds, and unle~s in 
their cour~e they have wounded organs of importance, as large blood.ves
sels or nerves, the withdra.wal of the instrument is followed by rapid and per
fect recovery. Should the puncturing instrument, however, be contaminttted 
with active septic material, an acute septic inflammation will result, depending 
upon its depth from the surface for its importance, and demanding free incisions 
for the relief of the pent-up secretions. For its further care those measures 
which have been described as required for inflamed an<l infected incised wounds 
will be indicated. Punctured wounds which arc formed by the thrusting into 
the tissues of irregularly-shaped and blunt substances, such as splinters of 
wood. nails, a bayonet, and the like, form deep a111l narrow wound-tracks. the 
walls of which are contused and lacerated, while minute fragments of devitalized 
tissJ.ICS or small fragments of infected material arc driven in and deposited 
in the depths of the wound. 'l'he dttngcrs and difliculties attending ordinary 
contused and lacerated wounds are aggra.vated in these cases by the long 
and narrow track which leads from their bottom to the surface. Should 
no septic material have been introduced by the wounding body, such wounds 
may yet be expected to heal kindly and promptly if care is taken to avoid 
their subsequent infection from without and to keep the wounded part at rest 
while repair is taking place. In view of the impossibility of adequately disin
fecting such a wound by mere applications to the surface at the time of the dress
ing, as a general rule it should be freely laid open to the bottom by additional 
incisions, and there should be thorough disinfection of the wound and the adjacent 
integument. It should then be covered with an abundant antiseptic dressing, 
which should be supplemented by any posture or by the application of whatever 
apparatus that may be required to keep the part at rest. If, notwithstanding 
this, inflammation of the deeper part of the wound develops, immediate resort 
should be had to additional free incisions to give vent to pent-up effusions and for 
subsequent disinfection and drainage. 'J.1110 more deep and narrow the wound
track, the more important that free and early incisions should be rnade. Still 
more important, if possible, are such early incisions when the puncture has 
involved strong fascioo, the thecre of tendons, or joint-cavities. Delay in resort
ing to such incisions is not only. sure to produce extensive local damage, but 
may even prove dangerous to life. 

Not infrequently portions of puncturing bodies are broken off and left 
imbedcled in the tissues. In some cases such imbedded substances may 
remain innocuous for an indefinite period of time. In yet other instances their 
presence provokes irritative symptoms of a marked character. Foreign 
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bodies in the nC'ighhorhoo<l of joints, or _pierci~1g nerves, tendons, or bloocl
vessels, are sure to be followed by excessive pam, muscular spasm,_or hem~r
rhage. Diligent effort should be made to detect and remove forp1gn bodies 
at the bottom of punctured wounds whenever there is reason to suppose 
from the nature of the body or the nature of the tissues wounded that 
they will become a source of peril or discomfort if al.lowed to remam, 
or in any case when the conditions are frworable to makmg such a search 
without an unduly extended or dangerous dissection .. The instrument i1:1fiict
ing the wound should always be inspected to detennme whether any of_ 1t has 
been broken off and left in the tissues. For the removal of such bodies the 
enlargement of the original wound may suffice, or possibly counter-openings 
at distant points may be required, so as to give more ready access to the 

~?£i~;o~~~~~sfo;~r t~~~~u~~u~~~~1~~~{;;.inf}~ n~~[e!~t~;g a~~l~ti~~:~,~~~1 ~~ ~i~~~~ 
bodies, such as the fragment of a needle or a small bit of glass, the search may 
often be facilitated by raising a triangular flap in the centre of the bas.e of 
which is the original point of puncture, the apex of the flap lying in the dJrec
tion toward which the body has penetrated. This flap should include the skin 
and superficial fascia, and when raised gi,·es more easy access to the deeper 
tissue~, and permits a more free and thorough search for any small body which 
may be imbedded among them . ~ro make such an operation bloodless, Es
march 's bandage is often of the greatest use. The removal of a puncturing 
body when it projects from the surface, or lies so near the surface that it can 
be readi ly seized, is usually easy, but in some cases, by reason of the irreg
ularity of its surface or its being barbed, as a fish-hook or arrow-head. its 
removal is difficult. Whenever the loca.tion of such an entangled body 
permits it to be easi l.Y pushed through to the othPr f.l.idc. such a course should 
be adopted . When this manoouvre is not feasible, whateYer incisions may be 
rec1uirc1l to free the body from entanglemant and allow it to be easily plucked 
out should be made. 

'l1he hemorrhage in punctured wounds is usually slight and requires no 
special attention. Shoultl it be at all free, the possibility of the wounding of 
a large vessel should suggest itself, and a careful review of the anatomical 
relations of the puncture should be made. Should the hemorrhage not be 
easily controlled by pre~sure, the wound should be enlarged1 the bleeding point 
identified, and a ligature applied. A false aneurysm is the not infrequent 
result of partial di ,·isions of arteries in punctured wounds. Punctured wounds 
impaling a vein and an artery lying in contact with each other are occasionally 
the cause of arterio-venous aneurysms. Such sequehe call in many cases f0r 
free incisions and for exposure of the wounded vessels and liga.ture above and 
below the point of wound. 

GUNSHOT WOUNDS • 

. The term "gunsh~t wound" is applied genericall.~ to injuries inflicted by 
m1ss1les, whatever theff character, whose force 1s derl\·ed from the e.~plosive 
power of gunpowder. This definition, therefore, includes every grade of mis
sile, from the smallest bird shot to the immense projectile fired from mammoth 
pieces of heavy ordnance: and. every ~rade of injur,v1 from the mere peppering 
of the surface of the skm with grams of gunpowder or minute shot to the 
laceration and comminution of extensive portions of the body . 

The character of the injury produced when the missile has penetrated the 
tissues, which is usually the case, is that of a contused, lacerated, punctured 
wound; when the surface is merely grazed1 it partakes of the nature of the 



Ill 

brush burn, as a.lrcady dcscribe<l. In occasional instances a, large missile mov

ing with slight momentum fails to break the skin, but produces extensive 

damage to the subcutaneous tissue. 'rhe missiles which are more frequently 

met with in gunshot wounds arc (a) the shot used in fow ling-pieces, whiclt are 

of various sizes. from that of a buck 8hot, which weighs 133 gra ins, to that of 

the smallest bird shot, one of which weighs only!- of :; grain; (/>) pistol bul

lets, varying in size from about! of an inch to~ of an inch in diameter, and 

weighing from 20 grains to 2-10 grains. 1l 1hc 8izc of a. pistol bullet is usually 

designated :lccording to the decimal part of an inch which makes its diamctf>r; 

thus a 22-caliber bullet is one whose diameter is 22-hundreclths of an inch. 

(1·) The rifle bullet, which is the missile of the modern arm of precision, Jong 

and gcnerall.'· conoidal, and wci~hing from~ to 1} ounces. For military use 

yet larger mi:\siles have been dc,·ised which hardly arrive at the dignity of can

non shot, and yet are heavier than the rifle balls of the infantryman. i::.uch as 

the projrctilrs thrown by the mitrailleuse, Gatling, and l1 otclik iss guns. 

Tbe :\Tii.nnlichcr rifle, which is now coming into general use as a military 

weapon, projects a bullet of small caliber (.25-.32 ca liber; 6.5 to 8 millimeters in 

di:uneter), which, by the use of cellulose powd"r, shells of cupro-nickele<l steel, 
and a more abrupt rifling, is dr iven '' ith great ly 

Fm. 20. increased "elocity, and made to rcYoh·c upon its 
longitudinal axis at the rate of over two thou
sand revo lutions during the first second, and to 
ca rry to •~much greater distance. The dcstruc
ti,·e effect of the m:ssilc is conespondinp;ly 
greatf'r . It penetrates a.nd destroys eHry tis
sue with which it comes in contact, pulpcfies 
such organs as the liver and kidneys, and ex
tensively shatters bones Its effects will be to 
g reatly increase the number of fatalities upon 

the battle-field, both by the larger number of men injured by a single bullet 

and by the necessary removal to a for greater distance from the battle-field 

of tbe firld hospital, RO as to be beyond the range of the firing. Figure 20 

shows (A) the relative penetration in oak, across the grain. of the .-t5.caliber 

lead bullet and tbe great deformation of the ball: (n), the .30-caliber German
sil vcr-jackctcd bullet and its deformation; and (c), the .30-cnl iber cupro
uickeled-steC' l·jackcted bullet, which sti ll retained its original form. 

'fhe repair of gunshot wounds is oft~n disturbed by foreign matter carried 

into the wound by the projectile, such as portions of clothing. gun-wadding, 

buttons, pieces of coin, splin ters of wood, etc. 'l'hc mere explosion of powder 

from a gun fired at short range may produce a serious injury which combines 

the characters of a burn with those of contusion and laceration. 
Gunshot wounds derive especial significance from-1. The special ti!'~ue or 

organ injured; 2. The conilitions un<ler which the wonnd was inflicted: 3. 

The presence or ab~ence of septic infection. 
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lxJrRIE~ TO RrECL\L 'rrssuEs.-Tlte 8kin.-Tbe effects of grazing the 
skin and of contusion without penetration have already been rcf~rrcd to. 
When a penetrating \\ound has been inflicted, the wo.un.d o~ cntranc~ 1s gener
ally small and le.s in diameter than that of the missile itself, owmg to the 
elasticity of the skin, which has been stretched by the ball before being pene
trated by it. I t is also apt to be dirty, both from the powder if the wound 
was at short range, and from wiping the dirt from the ball as it enters. Such 
a wound will appear insignificant to one unfamiliar with its real gravity. 
Should other foreign matter be carried in with the ball, the wound of entrance 
will be correspondingly increased in size. Should the ball pass clear through 
the body or limb, the wound of exit will he larger and more ragged than that 
of entrance, the difference being determined by the le:.:scnc<l momentum of the 
ball and the want of support to the tissues at the point of exit, as a nail 
driYen through a board splinters largely the under side or point of exit. 
Conical bullets, having greater penetrating power than round, produce in the 
sk in-wounds which they make much less difference in size than formerly 
resulted from the use of round bullets. By subsequent sloughing of the con
tused margins of the wound of entrance it often becomes after a few days of 
greater magnitude than that of C'Xit . 

.Fascire.-Especial interest attending wounds of fascire arises from the fact 
that their interlacing fibers are often to a considerable degree split and 
crowded aside by the ball as it passes through them, so that the orifice that 
they present is much less free than is found in the softer tissues on either side, 
and tends to interfere materially with the drainage of the deeper parts of the 
wound. Dense fascire again frequently present sufficient resistance to a ball, 
especially if it is a round one, to deflect it from its original course. 

Jiustles when involved are subjected to widespread <lamage through con
tusion and laceration of their substance and exten;.; ive infiltrations of blood. 

Tendons, by reason of the resisting nature of their structure and their 
roundness and mobi lity, are more frequently either pushed out of the way or 
deflect the bullet. 

Blood-vessels, especially arteries, whose wa1ls arc more rc~istent and elastic 
than those of veins, arc not infrequently pushed aside. Even in such cases, 
however, such contusion of their structure is often inflicted as to determine 
subsequent sloughing and secondary hemorrhage. Both partial and complete 
division of large blood-vessels is a frequent concomitant of gunshot wounds, 
aml is also the most frequent cause of immediate death by reason of the hemor
rhage following. Traumatic aneurysm and arterio-venous aneurysm may result 
in certain cases, as has alrea.dy been noted in ordinary punctured wounds . 

. Nerves.-Large nerve-trunks when wounded present no special symptoms 
that call for extended notice here. The functional disability resulting from 
such wounds will depend upon the special function of the particular nerve, and 
may b~ more or less complex a?d impo~·t~nt. Severe pain may result primarily 
from mflammatory processes m the lllJUrecl nerve, or later from its being 
invoh·ed in a contracting cicatrix or by development upon its cud of a neuroma. 
Trophic changes of every degree are among the ultimate results of nerve-injuries. 
(See Injuries of Nerves.) 
. Bo.n~s.-A ball stri~in~ up~n a bone usual~y inflicts much damage upon 
1t, sphttmg and commmutlllg 1t, often produclllg fissures that cxtenU. into 
neighboring joints. The bullet may become lodged in the bone, remaininu as 
a source of irritation, and often of suppurative inflammation, until removed. 

The Great Cavities of the Body.-Balls penetrating the cranial cavity will 
produce symptoms according to the region of the brain injured; though always 
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serious. the wounds they inflict arc not necessarily fatal. Pen etrating wounds 
of the thorax ma._y in voh·e the lungs, the heart, or the µ:reat ve~scl s, and. if not 
immc<l ia.te ly fatal, present special clifficultie:; in the inflammatory complications 
or in the resu lting cxtenRivc pleural or pericardia} effusions. Penetrating 
wounds of the abdomi nal c;1\'ity, in addition to the danger~ from hemorrhage 
and from ordinary inflammatory compli catio11 !';, ba\'C the :special dangers inci
dent to possible wounds of the stomach, int esti n e~. hlad1lcr, and the rnrious 
oth er abdominal viscem. (See Wounds of the Abdomen audits Yiscera.) 

'r1rn CoNDrTroNS UNDER w1rrc 11 THE 'VouNn TS I NFLTCTED.-Gunshot 
wounds differ especially from the ordinary operative wounds inflicted by a sur
geon in th e special conditions incident to warfare which make it difficult, often 
impossible, to g ive to the patients the full degree of care which they require, 
and which often ex pose them to furth er injury that g reatly aggmvates the 
original severity of the wounds. In dealing with these conditions is found 
the special fi eld of military surgery . In civil life, however, it often happens 
that gunshot wounds arc sustained under conditions that resemble those of 
milita.ry campaigning, as in the case of accidental wounds occurring among 
hunting-parties in regions remote from help. The freq uent absence of skilled 
help and of the materials for the proper dressings for such wounds adds 
greatly to the dangers which attend them. The necessary transportation 
of wounded men for long distances, often with the most crude resources for 
their comfort, is another fruitful source of ev il, and has many times demanded 
the sacrifice of a limb or has occasioned the loss of a li fe which under more 
farnrable circumstances could have been saved. In the accidental gunshot 
wounds of civil li fe also it is by no means the rule that adequate surgical skill 
and proper dressing materials arc at once attainable. 

TUE PRESE~CE OR ABSENCE OF SEPTIC l NFECTION.-This is a factor of the 
highest importance in determining the frworabl e or unfavorable course of a 
gunshot wound. If such a wound is preserved from septic infection, the wound 
of entrance is quickly closed and its remaining track, however long it ma.y be, 
or however much lined by contused necroti c tissue, or whatever organ it may 
have traversed or bones it may have shivered, is reduced to the condition of a 
subcutaneous injury, and is thereby saved from a thousand dangers that might 
otherwise complicate its healing. Fortunately, experience has shown that in 
many instances a penetrating bullet does not carry with it septic material, and 
that if a wound which has been thus made is preser ved from subseq uent infec
tion, an a.septic course of healing will take place. ~rhe question of the removal 
of the bullet itself in such cases becomes a secondary matter, depending entirely 
upon the importance of the later symptoms of disturbance which its presence in 
the tissues mig ht occasion. On the other hand, the introduction of sepsis into 
a gunshot wound iE. sure to determine inflamma tory and suppurat i\•e symptoms 
of the most pronounced type, and to call for the most energetic and thor
ough interference on the part of the surgeon. Seconcla.ry hemorrhages are 
to be feared ; necrotic debris and the pent-up products of septic inflamma
tion will require to be evacuated; increased dangers to life and limb will be in
curred; and in the most favorable event a prolonged c:onvalesce11ce will result. 

O iagn osis.-The circumstances attending the infliction of a gunshot 
wound will usually be sufficiently clear to settle the fact that a given 
wounrl is due to the penetration of the tissues by a projectile driven by the 
explosive force of g unpowder; but the surgeon in investigating the case may 
find it impor tant to determine the course which the missile has ta.ken, the 
organs injured, and the final rest ing-place of the missile, provided it bas not 
already esc;ped by an aperture of exit. The external marks of injury may 
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gi,·e no clue whateYer to the character and extent of the deeper injuries 
which ha\·e been recei\•e<l. In forminu any conclusion as to the extent and 
na.ture of the wound which has been ~·ecei\'ed, a careful investigation, there
fore, must be made into all the symptoms attending the injury, such as shock, 
hemorrhage, functional disturbance, local pain, and tenderness, as well as an 
inspection of the external signs of wounding. All such investigations should 
be ma.de with the most scrupulous care to avoid touching the wound itself unless 
under the most rigid antiseptic precautions. When it is possible to ascertain 
the direction from which the missile came and the position of the body or limb 
at the time the wound was received, valuable i11formation as to the course 
which the missile has ta.ken through the tissues may sometimes be gai1~ed 
by putting the parts again into the same position. r11he possible deflection 
of the bullet by bone or fascire is not to be forgotten, and must be given due 
weight in explaining otherwise confusing symptom~. ~:rhe slight differences 
which have already been remarked upon as existing between the orifices of 
entrance and exit should be borne in mind in determining the point of primary 
penetration when two apertures exist. ~.L1hc amount of pain attending the 
reception of a gunshot wound varies much, and is of little value as a diagnostic 
symptom. In the excitement of the moment many wounds are received with 
no consciousness of the fact on the part of the injured person, who discovers it 
later only through the hemorrhage or the functional disability which results. In 
other cases a sharp stinging pain or a dull, numb sensation indicates to the 
person that he bas been wounded. Sometimes the shock of even slight wounds 
is very great. 

Probing a TVound.-When the circumstances of the ca~e or the symptoms 
which are present make it important that the deeper recesses of the wound 
should be searched, this is to be accomplished by the insertion of the finger of 
the surgeon if possible, or by the use of su itable probes, and all the steps 
of the process of search should be conducted with most careful regard to the 
requirements of rigid antisepsis. Such probings are not to be done as a mat
ter of routine, but only when some distinct indication is present. Free enlarge
ment of the external wound Rhould be made without hesitation whenever it will 
facilitate the prosecution of the search, and as far as possible reliance should be 
placed upon the finger of the surgeon for ~aininiz the desired information to the 
exclusion of metallic or other probes. When it is necessary to pursue the 
inveRtigation into <lepths which are beyond the reach of the finger, a metallic 
probe of suitable length and having a bulbous tip of considerable size may be 
used. Such a probe having the tip made of porcelain biscuit. und known as 
N~laton 's probe, has the special mine that when the tip comes in contact with 
the bullet at the bottom of the wound it retains the mark of the lead upon it, 
and thus gi,res an absolute demonstration that it has been in contact with the 
bullet or a fragment of it. Before using it its freedom from any ~imilar prior 
stain must be ascertained. The stern of :rn ordinary clay pipe ·has been used 
extemporaneously for the same purpose. The "telephonic probe" of Girdner 
~s ~n in~ei~ious applicat_ion of the tele~hone w?ich ma.y occasionally as!'ist 
m 1clent1fymg the location of a bullet m the tissues. Th is device may be 
extemporized whenever an ordinary telephone receiver is accessible : one of 
the wires of the telephone having been attached to the probe. the other is 
made fast to a metallic plate, whicli is placed upon any portion of the surface of 
the body previously moistened. The probe is now inserted into the wound 
for the purpose of the search, while the telephone receiver is hclu to the ear 
of an assistant; whenever the probe comes in contact with the bullet a distinct 
click is heard in the telephone-a click which is not elicited except by contact 
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with .metal. Oth?r method~ for utilizing the electric current for detecting and 
locating a bullet nnberlded rn the tissues have been devised: 'ome of these 
arc ingenious an<l successful as experiments, but none are susceptible of being 
utilized in genera.I practice. 

Probing shoulll be done with gentleness and care. It cannot be too 
stron~ly impressed_ on the mind of the surgeon that all probing should be 
a~stamed from until such time as the final, thorough examination and dressing 
of the wound can be done, when once for all the probe may be resorted to in 
accorclance with the restricted indications for its use hereafter mentioned. 

Treatment.-Shock is to be combated in accordance with general princi
ples. Persistent hemorrhage of sufficient extent to require speciil interference 
for its anC'st indiratcs a wound of a vessel of considerable size. In such cases 
the rule is imperative to enlarge the wound suflicicntly to expose freely the 
bleeding vessel and to ligate it upon both the proximal and distal sides. 
Should the vessel not have already been completely se1'crcd by the ball, it 
should be divided between the ligatures after their application. Hemorrhage 
occuning secondarily during the after.history of the wound demands the same 
treatment, and often involves an extensi,,e dissection in the necrotic tissue. 
When, by reason of its anatomical position or the difficulty of finding it in the 
sloughing tissues, it is not practicable to expose the wounded vessel in this way, 
ligation of the main artery of supply in its continuity must be resorted to, but 
only after a determined effort has been made to ligate it in the wound itself. 

From the standpoint of treatment gunshot wounds are di,·isihle into two 
classes-first, those which are capable of primary occlusion of the external 
wound and of conversion into practically subcutaneous wounds; and secondly, 
those which must be treated as open wounds throughout. A large proportion 
of gunshot wounds arc capable of being kept within the first of these two 
classes. 

First class.-'l'he first effort of the surgeon, therefore, shoul<l always be 
scrupulously to protect the wound from contamination from without. The one 
exception to this rule is fouud when necessity for interference for the arrest of 
hemorrhage is so great that its urgency may compel the disregard of every other 
precaution. The external wound may be of such extent as to be manif€st1y 
incapable of being scaled up by primary occlusion, but such a condition gi ''es no 
warrant for the neglect of every possible effort at antiscpi::.is from the beginning. 

l:ei~~~~~h!~~i~~~}t a0: :.x:l~~~i~gi~~~:rt~~:~~:o~~' ~0o~·~~ ;~s.j~~t~~a~1;~i~:~f~!i~~ 
the wound by the new traumatisrn of an exploration until dii::.tinct evidence has 
appeared that the missile is seriously interfering with the repair of the wound by 
its presence, or unless there is good reason to believe that there has been car
ried into the wound with the bullet septic material, such as fragments of cloth
ing. That exploration of a gunshot wound which is called for by reason of 
such manifc:;;t extensive laceration and destruction of tis$ue that the questions 
of excision and amputation require to be decided. is of an entirely different 
character from that which has as its end the quest for a bullet and its removal. 
Such explorations are made on general surgical principles, and become a part 
of the more formal and extensive operative procedures to which they lead. 
It is not infrequent, in cases where the foreign body bas been allowed to 
remain undisturbed in its new position among the tissues, and satisfactory and 
rapid healing of the original . w?und has been ~ecurcd, th:it t~1e body ~u bse
quently becomes a source of 1rr1tation, so that its extraction 1s nccess1ta~ed. 
A late operation of this kind, when it can be surrounded by every prec~ut10n, 
and is done among tissues which are no longer infiltrated and from which all 
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bloody extravasation has long been absorbed, is attended with much less clan-
ger than a primary operation would have been . . 

A gunshot wound from the time that it is received until adequate .ant1~eptic 
clcansino- and llrcssings can be applied should be left exposed to the air without 
any cov~riug wbaten~r, inasmuch as the air is less likely to be septi.c th~n any 
ordinary drc:ssing which could be applied_. By such exposure cle~1ccat10n o.f 
the secretions about the wound-aperture is favored and a protective crust 1s 
formed. As early as possible after the infliction of the wound the external 
aperture and the surrounding area of skin for a numb<'r of inches should be 
thoroughly cleansed with soap and water and sterilized by the free application 
of a solution of corrnsive sublimate, 1 : 1000, or of carbolic acid, 1 : 30. It 
should then be covered with an abundant dressing of absorbent antiseptic 
material. Almost anywhere ordinary lin en or other similar dressings can be 
used after being made aseptic by heating in an oven to a point just short 
of burning. The wound-opening itself shou ld by prcforence be covered by 
a bit of oiled silk or rubber protective previously sterilized, but this is not 
absolutely essential; the part should now be immobilized, if it is a limb that 
bas been injured, by an adequate splint, which should extend sufficiently far 
above and below the wound to keep at rest all the muscular tissue of the part 
from origin to insertion. 1-'he wound should not Le disturbed until definite 
healing has been accomplished, unless symptoms of septic infection should 
declare themselves, especially by a rise of temperature, thus converting the 
wound into one of the second class, next to be consiclered . 

'l'lte second class of cases, which must be treated as open wounds, include 
those in which the extent of the wound is too grea,t to give any hope from the 
first of securing its primary occlusion; those in which tbcfo;e attempts have been 
made, but b:tvc failed; a.nd those in which such attempts have been deferred or 
omitted until the wound bas become manifestly septic by reason of its exposure, 
its having been subjected to uncleanly and premature explorations, or the 
application to it of contaminated dressings. Even in this second class of cases 
all explorations and other operative measures should be deferred, if possible, 
until they ran be done with the necessary disinfection, and can be accompanied 
by adequate protecti\'C dressing. Treatment should be conducted with scrupu
Jous attention to the thorough disinfection of e,·ery accessible recess of the 
wound and to perfect freedom of drainage. The appearance of high fe,·er, 
inflammatory swelling, progressive infiltration, gangrene, and other evidence 
of progressive septic contamination calls for the energetic and thorough 
application of all the resources for the control of sepsis which are within the 
command of the surgeon. 

'The primary examination and cleansing of the wound should be conducted 
with the view of making it aseptic if possible. Frequent partial clcansings 
should be avoided; repeated probings, cuttings, irri,!?ations, and fo;queezing for 
the purpose of evacuating the wound-secretions and debris, "hich keep up a 
continued irritation of the wound1 should be replaced b,v one thorough primary 
examination and cleansing. This should be conducted under an anesthetic, 
with deliberation and minute attention to the ultimate object in view-the 
destruction and prevention of sepsis. The external wound should he freely 
enlarged when necessary, so as to permit the introduction of n cleansed and 
disinfected finger for purposes of exploration. l3ullcts, splin ters of bone 
entirely detached, pieces of clothing. and other foreign bodies "hich arc found 
during the examination should. be_ carefully extracted. A bullet, after having 
m the early pa.rt of its course mf11cted Injuries which require to be treated bv 
the open method, not infrequently continues its course in such a manner th~t 
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the second part of its track may heal primarily behind it, and the bullet remain 
shut off from the first part of the wound, and there, becoming encysted, remain 
permanently without inducing further mischief. 

'l1he treatment of such a deep wound-track should be conducted on the 
same principles as those which control the more superficial wounds; it should 
not be probe<l nor irrigated, nor in any manner interfered with, unless evidences 
of inflammatory disturbances of its walls appear; no search should be made 
along it for the bullet; much less should the presence of the bullet at its bottom 
be considered an indication for an attempt at its removal, unless easi ly accessible 
from the opposite side, when it should be removed antiseptically. 'fhe dis
infection and drainage of the superficial portion of the wound should be 
conducted with all care and thoroughness. Shouhl deeper disturbances 
m;tnifost themselves, the exploration, cleansing, and drainage of that portion 
of the wound would then be required. Enlargement of the aperture of com
munication with the superficial wound, an<l free counter-incisions to the extent 
required for its easy and perfect drainage and for the removal of any foreign 
and irritating bodies along its track, will be necessary. 

A certain proportion of these injuries will require primary resections of joints, 
partial or complete, and amputations, as a part of the care required in the pri
mar_,. dressing. The necessity for these more important operative procedures 
will hrwe become revealed in the course of the explorations which barn been 
made. 'l1hc judgment and experience of the surgeon as to his ability to ward 
off the dangers which threaten badly shattered joints and bones and exten
si,•ely-mangled soft tissues, and to conduct the wound to a satisfactory healing 
so as to preserve a useful limb, must influence the decision in many cases as to 
whether a conserrntive method of treatment or the opposite should be adopted. 
In yet other cases, when, in addition to extensive injury to a bone or penetra
tion of a joint, the main vessels or nerves of the limb arc injured, or when 
extensive loss of tho soft tissues has ta.ken place, or when a. part of the limb 
bas been carried away, no alternative is left to the surgeon but arnputa.tiou. 

'Yl\Cn tho necessity of amputation is unquestionable, it should be done as 
soon after the shock from the primary wound has passed away as is practicable, 
provided this is before septic infection, inflammatory infiltration, and secondary 
trauma.tic fever have de\·cloped. This is the period characterized by old authors 
as the primary periocl; which, in pre-antiseptic da.ys, extended over the first 
thirty-six to forty-eight hours. This is followed by a period extending 
over a. variable time, during which there is progressive local inflammatory 
infiltration and general fe\•er. This period is termed the intermediary veriod. 
During this period no operative interference is to be attempted other than that 
required for the removal of necrotic tissues or for affording adequate drainage, 
unless spreading gangrene of the wound develop, when distant amputation 
through tissues yet sound should be done as quickly as possible. When the 
primary inflammatory infiltration has become limited and begins to subside, 
and free suppuration from the wound-surfaces has become established, another 
period is said to have been reached, known as the secondary period. When 
the secondary period has been reached, amputation through tissues yet sound 
should be done without further delay. 

'l1he prolongation of the primary stage by an.tiseptic trea~ment-continuous 
antiseptic inigation being the method which rn general 1s b~st arla~ted to 
these cases-makes it possible for the surgeon to dela.y amputation until such 
time as, in bis judgment, the patient will be in the most favorable condition to 
bear the operation. In some cases it will h!lppily h.ave served to. demonstrate 
the po~sibility of reCO\'ery without amputation, for m not a few mstances the 
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possibility of saving a limb will depend entirely upon the success of the efforts 
to prevent the wound from being invaded by septic infection. As soon as it is 
evident that these efforts ba,·e not been successful, amputation should be pro
ceeded with, before the full local and constitutional symptoms of sepsis have 
developed. 

Point of Amputation.-The choice of the point at which the amputa
tion shall be made may be greatly influenced by the facilities at the command 
of the surgeon for keeping the wound aseptic. H these be ade.quate for the 
purpose, the section may be made at whatever pomt may be desirable to give 
the patient the most useful stump, even though bruised and lacerated parts be 
included in the flaps. These arc preserved from inflammatory disturbance, their 
full vitality is regained, and they participate in the formation of the stump 
without disaster from sloughing. When, for any reason, the wound cannot 
receive adequate antiseptic treatment, amputation, if possible, should be made 
at a point sufficiently far abo,·e the injury to exclude all bruised and lacerated 
tissues from the flaps. A blind groping for a bullet at the bottom of a deep 
sinus should never be attempted. ~l1he enlargement of the external aperture 
and the dilatation of the deeper track, as required for the purposes of the 
cleansing and drainage of the wound or the counter-incisions made when the 
length of the track and the location of the ball demand it, should be ample 
enough to permit the sufficient exposure and ready seizure of the bullet if it is 
to be removed at all . For the purpose of facilitating the removal of a bullet 
when exposed many styles of forceps have been deYisecl; it is not necessary 
that mention of any special one should be made. Any pair of forceps with 
slender and firm jaws, witb slightly projecting teeth or with roughened points 
to increase the security of the grasp upon the bullet, will answer. ri,he bullet 
will commonly be found to be somewhat battered and misshapen and entangled 
in interlacing strands of fibrous tissue that bold it closely, so that some little 
difficulty is often experienced in freeing the bullet so that it can be removed 
after it has once been exposed. If the bullet is firmly impacted in bone, it 
must be first loosened by the chisel or elevator, and then removed. 

Gunpowder grains imbedded in the skin may be picked out by a sharp
pointed bistoury and a fine curette, or be left to spontaneous discharge by 
suppuration. In any event, a permanent tattooing will remain as a mnrk of 
the wound . 

.Arrow-wounds.-The wound made by an arrow is a punctured incised 
wound. Such wounds demand pecial mention only in connection with the 
question of the treatment of the arrow when any portion of it is 1od~ed in the 
wound. ri'he barbed head of the arrow, by becoming entangled in the tissues 
which close o\·er it after it has penetrated them, forms a. condition that is espe
cially difficult to overcome if the arrow has penetrated to any depth. '!'he 
general principles of surgery which ar~ applicable to the search for and removal 
of all foreign bodies imbedded in the tJSsues are equally applicable to imbedded 
arrow-heads. If the shaft of the arrow is still attached to the head, it affords 
a valuable guide along which the dissection of the surgeon may be made for 
adequate exposure and disentanglement of the arrow-head. It should ne,·er be 
pulled upon for the purpose of removing the arrow, for the effort will certainly 
be futi le, and if the shaft becomes separated from the head its further sen-ice as 
a gui<le is lost. If, however, the arrow has so far penetrated the tissues as to 
make it feasible to push it clear through and out on the other side, that treat
ment should be adopted; and in that case the shaft Rhould be used to push out 
the bead, the exit of which through the skin should be helped by the proper 
use of the knife. The head and the ribbon which attaches it to the shaft being 
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then removed, the shaft itself can be withdrawn. Arrow-heads do not become 
encysted like bullets. The experience of military surgeons is uniform that an 
arrow-head lodged in the soft tissues invariablv produces i-;crious results. Hence 
the rule is without exception that an anow-head left behind and lodged in the 
tissues must be removed as soon as possible, even if this removaJ should require 
the severest and most dangerous operation (Bill). 

POISONED WOUNDS . 

Certain wounds remain to be considered which are associated with the 
inoculation of special hurtful substances. They have long been classed 
together as po i ~onc<l woum~s, although. in some the poison injected is of 
a chemical character, whi le 111 others it 1s microbic. A distinction, however, 
should be made between wounds that arc subjected to microbic and those 
su bjeeted to chemical influences. The former constitute the general class 
of infected wounds, in which are to be grouped not only all those heretofore 
described a subject to the usual septic infection, but also those which are 
infected by special microbes, as rabies, glanders, anthrax, actinomycosis, etc. 
Chemical poisons differ from microbic poisons in that they are incapable of 
self-reproduction. and that their deleterious effects are proportionate to the 
amount of the poison at first introduced into the body. In this class are to be 
grouped the bites and stings of insects and of reptiles. It is not be overlooked 
that in ordinary infected wounds the local and general symptoms which are 
produccll are clue largely to the action of the chemical poisons or ptomaines 
which are generated by the micro-organisms tha.t infest the wound, and not to 
the presence of the micro-organisms themselves. Such wounds arc there-

~~:g~·~n~ ~\~i~ bt:i x~~it~i;:~ra;t~r a~~ ~~:e~;~,~~~·~s t~~~:c\:1'~ /~~~~~~~J. to rf1h~eaa~1~~ 
ptomafoe by its chemical effect upon the tissues with which it comes in contact 
produces their death and converts them into a fert il e soil for the rapid multipli
cation of the invading micro-organisms, which, again, as they multiply, produce 
a renewed supply of the ptoma'ine, that attacks a fresh la.yer of tissue: and 
thus the vicious circle is completed aucl the progressivel,v destructive process is 
maintained. 'rhere are, therefore, three great classes of poisoned wounds: 

First, that of mixed or b io-chemical infection, which includes all the 
ordinary septic wounds that have been treated of in the preceding pages, and 
likewise those special wounds which are at times accompanied with marked 
tendencies to spreading inflammation and gangrene, such as those received in 
the dissecting-room, during post-mortem exa.mina.tions, by butchers and 6sh
dealers from tainted meat and fish, and those re~ulting in that rapidly-extend
ing gangrenous process known as '·malignant oodcma. '' 

Second, c h e m ical po isons aloDe-thc bites of insects and reptiles. 
Third, microbic infection aloDe-ra.bics. glanders, etc. 'I1his latter class 

differs so widely and ma.tcrially in C\·cry respect from the first two as to deserve 
an entirely separate consideration. We shall accordingly group the first two 
under the one head of Poison.rel 1Vou.ncls proper, while the la.tter class we shall 
treat under the designat ion Sm:qical Diseases dtte to iliicrobic Infection. A 
number of these a.re usually deri\'Cd from animals. 

POISOXED WOUNDS PROPER. 

DISSECTION Wouxn:::..-Thc term "dissection wounds 
11 

is a.pp1ied to septic 
wounds of special virulence contracted in the dissection of dend bodies, both in 
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the <lissecting-room and especially in post-mortem examinations. It is applica
ble also to a. f'imilar class of injuries sustained by surgeons in operating on the 
Ii,,inrr; similar woun<ls occur also in butchers, fish-dealers, cooks, and otbe1 
perso~1s whose vocations may demand their handling putref)ring animal materia~. 
Only a vcrv small proportion of the pricks inflicted upon themselves by medi
cal studentS and surgeons in dissecting the bodies of the dead or in operating 
upon the Jiving are followed by any serious consequences. For the develop
ment of the more grave results it is necessary that there shall be some special 
virulence in the ti::.sucs or fluids by which the wound is inoculated, or that the 
individual who receives the wound should be in a condition of general consti
tutional depression, so that the natural resisting power of his tissues is greatly 
<liminishe<l. ' l111 e worst cases occur wben both tbesc conJit ions happen to be 
combined. Experience has shown that the tissues of the recently dca.d are more 
frequently capa,ble of communicating serious infection than those in which the 
process of decomposition is well advanced. 'The dissection of bodies in which 
death has been caused by virulent infective processes, as puerperal fernr, ery
sipelas, or pycmia, is especially dangerous. Occasionally the wetting of the 
handf:, ou which there is no perceptible scratch or breach of surface, by the 
acrid fluids of a body dead of ''irulent infccti ,·e disease may be attended with 
all the results for which the presence of a prick or scratch or abraded surface 
of some kin<l is usually necessary. 

Symptoms.-Thc symptoms presented by a dissection wound may be 
those of any grade of septic infection, from that of slight local inflammation 
and suppuration to that of rapid, progressirn gangrenous inflammation, with 
extreme general prostration from septic absorption, the development of pyemie 
foci in other parts of the body, and death. A not uncommon form is that in 
which the inflammation extends especially along the lymphatics, which appear 
as red lines, arnl produces marked swell ing of the axil1ary glands. 

Treatment.-The treatment of these wounds differs in no way from that 
which has been lairl down for a septic wound in general. " rben an in di ,·idual 
is conscious of the reception of the wound at the time, energetic local antiseptic 
treatment should be immediately instituted; thorough scrubbing and cleansing 
of the wound and the surrounding integument over a. wide area. should be made; 
the wound itself, if a puncture, should be enlarged sufliciently to permit of the 
certain introduction to its deepest point of the antiseptic to be used. The 
wound should then be thorougl1J.'~ swabbed out with some such strong antiseptic 
agent as pure carbolic acid. solution of conosive sublimate, 1: 500, or solution 
of chloride of zinc, 8 per cent. ; the part should be covered with an abundant 
dressing of absorbent material, which should be kept wet with a. solution of 
corrosive sublimate, l : 2000, for three or four clays; that is to say, until suffi
cient time has elapsed to demonstrate whether or not the disinfection of the 
wound has been successful. " 'hen this h~s been assured, any simple emollient 
protective dressing may be substituted until complete healing of the wound has 
taken place. When, through the neglect or inefficiency of primary antiseptic 
care, advancing phl~gmonous inflammation or lymphatic irritation and glandu
br enlargement bcgm to develop, the surgeon should not wait until suppuration 
ancl slough ing of tissue ha.ve taken place before incising the inflamed and mfil
trated regions, but should at once make sufficiently free inciHions to oprn up 
thoroughly e\·ery infected district and to permit the free exit of the inflamma
tory secretions with which the tissues are infiltrated. The early resort to free 
incisions of this character will pre\·ent much destruction of tisf:ue and serious 
impairment of function, will relieve pain. and greatly abbrevia.tc the course of 
the attack. Abundant antiseptic irrigations should be practised upon all the 
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tissue-spaces opened up by these incisions; the incisions themselves should be 
kep~ open by t~nts of io1loform gauze until all tendency to sprt'athng inflam
mation has subsided and a healthy granulating proce!'s has <lc,·eloped. ~rean
while, the whole limb should be kept enveloped in wet bichloride dressings. 
Abscesses, whenever and wherever formed 1 shoul<l be opened a!'\ ::.oon a:; possible 
antl treated after the general manner already described. Tbe eonstitutional 
treatment required will be conducted on ge1leral principlc::s, and will include 
stimulants in lu.rge doses, opiates, and tonics. 

M~LWNAN'r CEoE:O.lA, known also as Gan,qrellOWJ Emphysema and Gan
grene Fo~ulroyanle, is a. r~ipidly-sprcading gangrcnom1 inflammation in which the 
affected tissues become distended with the ~aseous products of' decomposition, due 
to infection by ;1 special rnicl'o-organism. (Pl. III, Fig. 1). 'fhis micro-organism 
was i~lcntificd by Koch in 1882, and is a. rod-like bacillus, resembling in form 
and size that of anthra.x, but somewha.t smaller, with rounded ends. 'l1he bacilli 
are joined together in threads a.fter a. peculiar fashion. linlike the anthrax 
bacillus, they have the property of spontaneous motion and of spore-formation 
in the living body; tlicJ grow only in the absence of oxygen; they only 
rarely en tel' the animal body with any activity; they abound in garden soil, 

~~~i~'t~:h~~1~~:~~n:i~~hi~ha~1~: ~it~,t~[i ;c~~~u~·~sd~~\hc r~,:~~a~: 1~~i·~1:1~~~i:~~r~us~:·~ 
not to be primarily produced b_v the bacillus, but to be due to the admixture with 
it of the 01.·clinary putrcfacti\'O forms. According to Park (.lfilltu Lectures on 
Snr,qieal Pathology, 1890 and 1891), when ~ pure culture of thc'e specific 
bacilli is injected there results an exten~i\'e hemorrhagic oodcma. of the sub
cutaneous ce1lula.r ti:::.sue, without any appearance of putrefactive action and 
quite free from gas-formation; but when an impure culture iii injected or when 
garden earth is usc<l for inoculation, tlic distinctive oodcma. of the previous 
instance becomes :1 mixture of emphyscmic ceflcma. and gangrene. 'J1hcse organ
isms must be pla.ntecl subcuuincously in the a.reolar tissue.~ in order to produce 
the typical results. Inoculations upon abrasions 0 1· open wounds arc harmless, 
owing to the free access of the inhibiting oxygen of the atmosphere. 

Symptoms.-'fhc local symptoms of the disease arc those of a. rapidly
extcncling gangrene surrounded by an extensi ,.e ever-spreading area of swollen, 
li,•i<l tissue, infiltra.te<l by foul-smelling, acrid secretion and the gaseous prod
ucts of decomposition. 'fhe cedematous tissues emit a fine crepitus when 
pressed by the finger; the overlying cuticle is raised into b1cbs filled with red
dish offensive scrum; the sloughing tissues are bathed in :i tl1in putrid fluid. 
The general state of the patient is one of great prof.l.tra.tion and profound 
septicemia, accompanied by apathy and sometimes by delirium. Death super
venes usuall_v within from one to two days; after death putrefaction goes on 
with great rapidity. Examination of the viscera shows them to be congested 
an<l oodcmatous and the subject of multiple hemorrhagic infarcts. 

The diagnosis of malignant cedema is simple. ~l1h e clinical picture which 
it pre~ents is clear :rncl not likely to be mistaken for an_vthing else. The first 
symptom is hemorrhagic oodema. of the subcutaneou~ cellular ti~sue, to wh.ich 
is aclded infection with ordinary putrefactive orgarn~rns: a mp1dly-spreadmg 
gangrene re~ults, with the addition of an emphyscrn ic element to the previously 
existing ccclema. from the gases of putrcfocti?n .. '1'.his mixture of' cmph~'semic 
oodcrna and gangrene is the pathognom~n1c .clm1cal feature of th? .disease. 
Microscopic exam ination of the oodema fh11cl w1l.l show nurncro~1s bac1ll1 ~f the 
disease. The prognosis is always grave; with rare exceptions the disease 
marches rapidly to a fatal termination. 

Treatmen't.-'l111C treatment must be heroic and radical from the moment 
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of the recognition of the disease. If a. limb is attacked, immediate ampura
tion should be done at a point well above the line to which the disease has 
extended. When amputation is not feasible, a radical excision of the affected 
tissues should be done, with the most thorough, continuous, subsequent antiseptic 
treatment. The general strength should be sustained by vigorous stimulation 
and by other tonic and supporting treatment. 

BITES AND STINGS OF INSECTS AND REPTILES. 

These arc minute punctured wounds into which bas been injected some 
poisonous secretion from distinct poison-glands or from mod ified salivary glands 
of the animal inflicting the bite. 

INSECT-BITES AXD ST1NGS.-In the case of insects the poison inoculated is 
acid in its nature; the results of its injection present every degree of variation in 
severity, from that of the simple local irritation produced by the minor and more 
common insects, such as the flea, the mosquito, bedbug, nll'ious forms of mites, 
etc., to the greater local reaction and considerable constitutional disturbance 
following the stings of the more aggressive and venomous bymenoptera, 
such as bees, wasps, hornets, and yellow-jackets, and the still more virulent 
and dangerous centipedes, spiders, tarantu1re, and scorpions. As a rule, 
the stings of even the most venomous of insects are unattended with dan
ger to life, but where many have been inflicted or when the person is 
weak and feeble severe constitutional disturbance, marked by chills, ferer, 
and great prostration, and even ultimate death, may result, the se,·erity of the 
symptoms depending upon the amount of the poison which bas been absorbed 
into the general circulation . 'l'hc wounds inflicted even by spiders and scor
pions of the largest size rarely prove fatal. 

T reatment.-Alkaline local applications should be used, such as dilute 
aqua ammonire or solution of bicarbonate of sodium. Ordinary loam mixed 
with wa.ter to form a mud poultice is useful as an extemporaneous application . 
Local inflammatory disturbances must be treated upon general principles; 
constitutional symptoms must also be combated according to the special indica
tions of the particular case. 

SERPENT-BITEB.-In the United States naturalists have discovered twenty
seven species of poisonous serpents and one poisonous lizard; eighteen 
species of these are tme rattlesnakes: the remaining are divided between 
varieties of the moccasin or copperhead ancl of the viper. The poisonous 
lizard is the 1rexan reptile known as the "Gila monster." In all these 
serpents the poison fluid is_ secreted in a gland. which lies against the side 
of the skull below and behmd the eye, from which a duct leads to the base 
of a hollow tooth or fang, one on each side of the uppei· jaw; which fana, 
except in the case of the vipers, is movable and susceptible of erection :rn~l 
depression . When not in use, the fang hugs the upper jaw and is eusheathed in 
a fold of mucous membrane. In the vipers the fang is permanently erect. In the 
act of bitinµ: the contents of the poison-sac arc forcibly ejected throu-°'h the bol
Jow fang. In India venomous snakes abound, of whiCh the chief are the hooded 
cobra, the viper, and the bungarus. In Europe the most dreaded serpent is the 
common viper, while Africa, South America, and Australia. and the islands of 
the Pacific are not wanting in many rnrieties of venomous serpents. The 
physical appearances of all serpent-venom are nearly alike: it is " viscid fluid, 
varyi.ng in col.or ~rorn .a pale am~er to a lleep ye.How, and containing in solution 
certain album1no1d pnnc1ples which are the toxic clements, the nature of which 
has not yet been made out. According to the researches of Mitchell and 



CONTUSIONS AND WOUNDS. 123 

~eichcrt, v~nom induces rapid necrotic changes in living tissues with which it 

~l:~~-t~~~~~:c~~~~~~- pr!~l~~::~~~~hae c~~~:~lei~nc~:~1~u!~~:f1'a~~~s~~~:~~t::s~~6tb:~ 
their walls are unable to resist the normal blood-pressure, and wide and rapid 
blood-extravasation results. Profound depression of the respiratory nen•e
cent~rs is the _most common ca_use of death from serpent-venom, although 
canl1ac paralysis, hemorrhages mto the medulla, and general disorganiza
tion of the reel blood-corpuscles may likewise each be a suflicient cause of 
death. 

Sy m ptoms.-Much similarity characterizes the effects which follow bites 
of ttll vnrietics of poisonous serpents. The amount of the venom injected and 
the rapid ity with which it enters the circulation govern the intensity and the 
rapidity of tho symptoms produced. The local symptoms arn pain-at first 
slight1 but later becoming more severe-with rapid tumefaction and ecchymotic 
discoloration in the vicinity of the wound . Symptoms of cardiac and respira
tory depression soon manifest themselves by feeble and fluttering pulse, faint
ness, cold perspirations, mental distress, nausea and vomiting, and labored 
respiration . In the more intense cases of poisoning death may result in a 
short time by the paralyzing effect of the ,·enom upon the heart, but more 
frequently the struggle extends over a number of hours. W"hen life is pro
longed ornr forty-eight hours, the special symptoms of venom-poisoning give 
place to those which are clue to the disintegrating effect of the venom upon 
the blood and the tissues; that is to say, a sapremia of intense form remains, 
which may prove fata l by exhaustion or may be ~lowly recovered from. When 
death takes place from the primary effects of the venom, it is ushered in by 
delirium and coma, with intensification of all the primary symptoms. 

1.'he post-mortem appearances are those which would follow the blood-changes 
and tho visceral disturbances that have been described. In the neighborhood 
of the bite the tissues are infiltrated with hemorrhages and with the results of 
rapidly-extending gangrene, the right hea.rt is engorged, the general blood-mass 
is fluid, and all the internal organs, especially the brain, spinal cord, and kid
neys, are congested and present multiple ecchymoses. 

T reatment.-When a. bite by a venomous serpent lrns been recci,·ed, 
instantaneous and energetic efforts must be ma.de to prevent the entrance of the 
venom into the general circulation. When the bite has been upon any portion 
of a limb, a. ligature should at once be thrown around the limb abo,·e the 
woun<l, and by twisting be drawn so tightly as absolutely to check the circu
lation of blood in the part. This ligature should be a broad one, so as to 
diminish later pressure-effects : then free excision of the wounded part should 
be clone. When the bite is upon a part of the body other than a limb, imme
diate excision should be practised, and, when this is impracticable, vigorous 
suction of the wound should be made, which can be clone without fear if no 
cracks or abrasions of the lips or mouth arc present, for the poison is harmless 
when ta.ken into the mouth . Shouhl a hot iron be acce~sible, its vigorous and 
free application within the wound might safely replace exciRion or suction. 'Vhen 
none of these procedures are practicable or have been only imperfectly applied, 
there remains the device of permitting the poison to be admitted into the gene
ral circulation in instalments by slackening the ligature a l~ttle ~t intervals, 
and then tightening it again, while consti~utional treatment 1s ~>emg _resorted 
to for the purpose of antidoting the poison thus slowly admitted_ mto the 
circulation . Permanganate of pota~si~1m, in_ 1 pe~· cent. aqueous, soh.~t1on. ?reely 
injected by means of a hyp0Lk:rmat1c synnge mto a serpents .bite. w1_thout 
especial regard to the a.moun~ used, is asserted by Lacerda of Rio J:rneiro to 
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be an absolute antidote to serpent-Yenom, and whenever practicable should be 
given a trial. Ilypodcrm:uic injections of_ ammonia. 1HL\' C also pro~·c<l. u~eful. 

'l1he constitutional treatment anilable Ill cases of serpent-bite 1s lnmted to 
the use of cardiac stimulants, especially alcohol, which is to be combined when 
possible with digitalis; both are to be given freely by the moutL _and hypoder
matically. The state of the pulse is to be taken aa the guide to mdtcate when 
the proper amount of stimulation has been reached, it being remembered that 
alcohol does not act as an antidote to the poison, but simply sustains the 
vascular and nervous systems while the poison is being eliminated through 
the natural emunctories. The toxic sequelc.e in cases that survive are to be 
treated upon general principles. 

SURGICAL DISEASES DUE TO MICROBIC INFECTION. 

As the result of bacteriological investigation, the number of surgical 
affections which have been demonstrated to be due to infection by n specific 
microbe has become quite considerable. rrhe processes of suppuration and 
the genera.I septic disturbances of infected wounds have already received full 
attention as respects their bacteriological relation. ~ro these must be added a 
series of distinct surgical diseases in the cau~ation of each of which a specific 
micro-organism has been demonstrated to be the active agent. This list 
includes the following diseases: Anthrax, Babies, Glanders, Actinomycosis, 
Erysipelas, 1'etanus, Gonorrhea, Tuberculosis, and LeproRy. Of these the last 
five are described elsewhere. The first four it seems proper to consider along 
with "Poisoned Wounds." They are usually derived from animals. 

Babies is gcncrall.1' admitted to belong to this class, and is accordingly 
included in the present study, although a satisfactory demonstration of its 
specific micro-organism has not yet been made. 

There is much evidence to show that syphilis also should be included in 
this list, but the complete and indisputa.ble evidences of its microbic origin 
arc still wanting. 

ANTHHAX, 

.J.lfalignant Pustule, Wool-sorter's IJisease, Charbon, or JJiilzb1·and.-A disease 
caused by infection with a peculiar rod-like bacillus, and characterized by 
an acute inflammatory primary local lesion, wid1 subsequent general infection 
of the fluids and tissues of the bod~-, with tendency lo rapidly fatal endincr. 
The bacillus of anthrax is the largest of the pathogenic organisms, and w~s 
the first to be clctcctecl, ha1·ing been identified as early as 1849 by Pollender 
in the blo~d of cattl_e suft~ri.ng from. the disease. 'The organist~ is a straight 
rod, from b to 10 m1cro-m11l1meters 111 length and 1to1.25 micro-millimeters 
in breadth; it is devoid of motion, and in the bodies of living animals multiplies 
exclusively by segmentation . "Gnder certain conditions in dead nutrient media 
spore-production also occurs. 'The disease, according to Pasteur, is spread among 
animals by germinating spores, which, haYing become attached to plants and 
grass, are taken in with the food and develop the primary lesion in the mouth 
or in the walls of the intestines. 'l'be tenacity of life of these spores is very 
great. 

Among animals the hcrbivora are especially susceptible to the disease less 
so the omnivora, and least so the carnivora. rl1lrn (liscase occurs in all latitudes 
and in an.v portion of the world. It is most widely ~prcad in Russia and 
Siberia, and is particularly common in Hungary arnl in certain parts of France 
and Germany. 1.'he disease in man is always acquired from affected animals 
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or from the products of such animals. Any part or tissue of an animal dead 
from anthrax is capable of communicating the disease. Jn its dried state the 
bacillus is a.hie. to . preserve its virulence for many years, and through any 
substance to which 1t may become attached the disease may be communicated; 
even the feet and probosces of flies which have alighted upon the diseased animal 
or upon the infected product may carry the disease, and earth-worms carrv it 
from the burie<l animals to the grass abo,re. Persons who work in indust;·ial 
establishments where the products of diseased animals may be among the 
objects of their la.bor, as hides, horse-hair, and wool, arc pcculiitrly subject 
to the disease; hence one of the names by which it has been known, Wool
sorter's disease. 

Infection nrn.y occur equa.lly from inoculation with the bacillus or with 
spore~. Wh c.n the skin is the site of the primary lesion, some minute scratch, 
abraswn, or msect-bitc ma.y suffice for the inoculation; the unbroken skin 
affords ample protection from the virus, but the spores when inhaled or swal
lowed may reach the circulation through a healthy mucous surface. 

Symptoms and Course.-The attention of Lbe surgeon is required only 
in those cases in which the primary lesion is external; cases in which the 
bacillus enters the organism through the gastro-intestinal canal or the respi
ratory passages fall under the domain of internal patholoµ;,r, and for their 
description the student is referred to text-books on general medicine. 

The character of the primary lesion when external infection has taken 
place depends upon the anatomical structure of the part affected. U it is dense 
a.nd vascular, a circumscribed carbuncular inflammation develops-anthrax 
carbuncle, malignant pustule; if the infection is in the mid~t of loose 
connective tissue with comparatively scanty blood-supply, a diffused inflam
matory infiltration manifests itself-anthrax cedema. In either case after 
infection a. va.riable period of incubation intervenes before the manifestation of 
special symptoms. '..L1his period may be from a few hours to three (htys; in rare 
instances a longer period, even of ten to fourteen rlays, has occurred. 

Anthrax Carbuncle.-A slight burning a.nd itching at the point of 
infection, with the rapid development of a pa.pule surmounted by a small 
vesicle, which, bursting, <liscloscs a central eschar, arc the first manifestations 
of the disease. 'fhe inflammatory infiltration at the base and circumference of 
this primary pa.pule rapi<lly increases, with development of a ring of secondary 
vesicles around the margin of the primary escbar, and with gradual extension 
of the tissue-necrosis. In rare instances the progress of the diseaHc becomes 
spontaneously limited at this point; a gradual subsidence of the swel!ing takes 
place; the slough becomes detached by suppur;ttive infla1?matio1~, and th.e ulcer 
heals by granulation . More commonly, the rodema and mfiltration contmue to 
spread, the eschar extends, phlebitis and lymphangitis develop, and symptoms 
of (1enern.l intoxication follow, terminating speedi ly in death. 

0
Anthrax <Edema manifests itself by the appearance at the point of 

infection of a li\1 id diffuse cederna which rapidly spreads in all directions; the 
swelling ma.y become enormous in its extent and size, and at d ifferent points 

}~~~a~;~~g~~l~~eO~~ t!~ ~Os; ~;~Ca~~!.~~~~~~ w~(~~\~i~J~i~~~~(t~:i~r~I~~~ r, }~1·~~~~ej~\s~Z:n~:: 
spontaneous recovery from this variety of an th nix ta~es place. . . . 

'l1hc local pa.in is slight, and, as long as the d1scasccl process is 111111t.ed1 

there is hut little (1cneral elevation of temperature, the patient often continumg 
to be about and 

0
manifesting simply slight chills and mild fever. General 

infection is shown by well-marked rigors. hi~h fever~ wi.th great we~kness, 
delirium, feeble pulse, sweating, diarrhea, and acute pams Ill many portions of 
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the body. Cough, rapid respiration, and cyanosis indicate pulmonary disturb
ance. Collapse, often sudden in its de\'elopment, closes tLe scene. 

Pathology.-The tissue-changes which are discernible in cases of anthrax 
are dependent upon the multiplication and diffusion of the bacilli in the capil
laries and lymphatics. The local changes of redema. nnd necrosis are due to 
the blocking up of the capillaries by the bacilli and to their irritating effect 
upon the capillary wa11s, which produces such abundant inflammatory exuda
tion into the p:narnscula.r and connective-tissue spaces that acute ischemia 
results. When general infection has taken place, the capillaries in every part 
of the body teem with bacilli, which accumulate in larger-;t numbers a.t points 
where the blood-current is slowest. In the most vascular organs, like the 
spleen, liver, a.nd kidneys, the bacilli especially abound. rThey form thrombi 
in the capillaries and lymphatics, from which multiple and more or less exten
sive extravasations into all the tissues result, and transudations into the various 
serous cavities are produced. 

Diagnosis.-'l'he typical anthrax carbuncle is not lik ely to be confounded 
with any other affection . The early superficial depressed escbar, the tough 
slough closely attached to the surrounding t issues, the lack of sensitiveness of 
the swelling, the widely-extending infiltration, the absence of suppuration, and 
the general symptoms which attend its later course form a picture distinct from 
that which characterizes simple inflammator_y carbuncle with its prominent cen
ter, its multiple soft, suppurating, sloughing foci, its loca l pain, and indolent 
inflammatory course. The multiple small carbuncles of glanders have little in 
common with the carbuncle of anthrax. Anthrax ccdema at its outset may be 
confounded with acute phlegmonous inflammation or with malignant cedema. 
Phlegmonous inflammation is characterized by its tendency to suppuration, 
which at once distinguishes it from anthrax. In malignant ccdema the necrosis 
is attended with rapid disintegration and liquefaction of the dead tissue, in 
marked contrast with the tough and adherent sloughs of anthrax. 

In all cases of suspected anthrax microscopic examination of the fluids of 
the affected part should be made. The anthrax bacillus ca n be readily stainerl 
and identified under the microscope. i\licroscopic findings may be made still 
more positive by inoculation experiments. 

Prognosis.-Extemal anth rax which is allowed to take its own course, or 
in which the treatment is too long dc1ayecl 1 is very graxe, hut when an early 
diagnosis is made and energetic, rational treatment is at once instituted. the 
prognosis is usu:ill~~ fiworable . When general infection of the system has 
occurred, the re~mlt 1s uniforml~r fatal. 'The progno::is of the ccdcmatous Yari
ety is more gra\'C than that of the carbuncular. in consequence of the greater 
liability to general infection which attends the former. In either case the fatal 
termination is <lue. probably, as indicated by the mo~t recent researches of 
bacteriologists (Bollinger), to toxic ptomaines formed in the body by the 
bacilli as the products of their growth . 

Treatment.-All treatment must be conducted upon antiseptic lines, and 
should be energetic, and instituted at the earliest possihle moment. Excision 
of the infected area should, if possible, be done, the incisions beinrr canied 
wide of the disease, through healthy tissue if possible; special care 

0
must be 

taken to prevent infection of the operative wound from the diseased mass that 
is excised ... 'To guard a~ainst.t?e results of po~sible infection, the exposed sur
face remam_mg after th~ exc.1s1on should be tho~oughly mopped over with a 
strong solution of carbolic acid, 1: 10, or even with the pure acid, or of chlo· 
ride of zinc, 1: 8, or the actual cauter.v m~y be applied. The immediate appli
cation of the actual cautery at the seat of mocula.t1on, whenever such an inocu· 
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lation is recognized as hrwing taken place, will destroy the virus and pre\'ent 
subsequent evil. When excision of the entire i.nfoctcd area. is im practicable, 
multiple deep crucial incisions sboul<l be maJc 111to it, accompanied by injec
tions of carbolic acid 1 1: 10, by means of a hypodcrmatic syringe, systemati
cally administered so as to diffuse the carbolic solution throughout the entire 

~i:~~,~~ ot~,~~e ~~~~t~~·e~1:h::id0~: 1~!~~6j~~do~~~~~~g~~1~h~o:~~::~t~}<l ~::~1~1~~\~~l~ 
the needle passed to the center of the infected area, and the solution slowly 
expelled as the needle is ·Nithdntwn. The carbolic solution should be mopped 
freely into the cuts, and inj ections should a lso be made into the substance of 
the diseased mass, so as to thoroughly sa.tura.tc it with the antiseptic, while at 
the same time an ice-bag should be kept applied upon its surface, and the 
whole part should be enveloped in compresses saturated with ~mblimatc solution. 
1: 1000. 'l1llC carbolic inj ect ions ma.y be repetLted ercry six hours until the 
disease is manifestly under control or until symptoms of carbolic-acid poisoning 
are developed. The treatment of' the subseq uent slough is to be conducterl on 
general antiseptic principles. 

The constitu tional syn1ptoms of prostration and threatening collapse arc to 
be met by stimulant, tonic, and supporting measures. 

HYD ROPH OBIA (RABIES, LYSR A). 

H ydrophobia. in man is an infectious disease resulting from th e inoculation 
of a specific vi rus from an animal suffering from rabies. .After a ,·aria ble 
period of incuba.tion following the primary inoculat ion, the disease declares 
itself by certain spasmodic muscular phenomena, followed by great general 
prostra,t ion an<l ultimate rapidly-ascending paral)•sis, significant of lesions of 
the spi nal cord, in which organ, especially the medulla. oblongata, the effects 
of the virus are chiefly centered. 

Etiology.-Hydrophobia in man is alwa.ys the result of inoculations with 
th e virus of a, rabid animal, most frequently the dog (90 per cent.), less fre
quently cats, wolves, and foxes. 'fhere is no proof that even among animals 
there is any spontaneous development of rabies : among them, as in man, it is 
always caused by direct inocula.tion from an already rabid animal. ~l1h ere is 
reason to believe that the bite of an infected dog even during the period 
of incubation of the 1lisease may produce hydrophobia. in man (Bollin
ger). The lack of disposition to bite upon the part of a 110~ during this 
period, however, renders the danger of such an occurrence comparati'"ely small. 
Instances are recorded where the disease has resulted from accidental wounds 
sustained lluring the post-mortem examination of rahid do~s and in laboratory 
ex periments. Not all persons bitten by rabid animals de\•elop hydrophobia . 
In the nature of the case it is impossible to secure reliable statistics on this 
point. In many cases, certainly, bites are inffictcll by do~s supposed to be 
rabid, but that are in fact not so; in other cases bites have be('n inflicted by dogs 
really ra.bid in which the infecting saliva was wiped off by the clothing through 
which the teeth passed, and the woun1ls were thus pre~crvcd from infection. 
In yet other cases wounds that were rcn lly infected ha. \·c hecn subjected to 
adeqmtte imm ediate cauterization, and th us the later development of the disease 
prevented. Th ere is, howeYer. sufficient experience to warrant the general 
statement that about 12 to H per cent. of those who a rc bitten develop the dis
ease (Roux), and of these all die. As regards immunity, no relation is trace
able eith er to age or sex. 

While the ordinary medi um of infection is the sali va of a rabid animal, the 
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disease cnn also be produced by inoculation with other fluids and tissues of 
such an animal. All the conditions relating to the propagation, development, and 
course of the disease indicate that it is due to :1 specific micro-organism, which, 
by its multiplication within the body, finally causes the ultimate overwhelming 
symptoms of the disease. This micro-organism, however, has not as yet been 
satisfactorily demonstrated. 

Pathology.-No well-defined, gross patholoirical changes a,ttend hydro
phobia. ~licroscopic examination of the medulla oblongata and the spinal 
cord shows irritative lesions, marked by an infiltration of the perivascular 
sheaths with leucocytes, which at points may be accumulated in considerable 
number. Hyperemia and moderate ce<lema of the brain and spinal cord and 
their membranes as a rule are present. ~rhc pharynx, fauces, and neighboring 
lympha,tic glands are usually congested, as jg a]so the mucous membrane ~f 
the stomach and jntestinal canal; the lungs and kidneys present general dif
fused, congestive conditions, the whole condition indicating the presence in the 
circulating fluid of an intense irritant. 1'he heart, spleen and li ver are, as a 
rule, normal. 

Symptoms.-Stage of Ineubation.-A period varying greatly in length 
intenenes between the time of inoculation and the appearance of any constitu
tional disturbance. The average period of incubation is about six weeks; it 
is seldom less than fourteen days, and may be protracted to ~ome months. 
'fhere is credible evidence that in extremely rare cases this period has been 
prolonged to between one and two years. During this time the persons bitten 
feel well and present no symptoms whatever of the dormant disease; the local 
woun<l heals kindly. In the young the period of incubation averages less than 
in the old. 

Prmtonitory Stage.-'fhe outbreak of general symptoms is usually pre
ceded by a brief period, generally not mor~ than twenty-four hours, rarely 
extended to two or three clays, cl~1ring which 111-defined premonitory symptoms 
manifest themselves; some uneasmess or pain is felt in the region of the 1''0und, 
the cicatrix of which may become congested and tender; in other cases all such 
local symptoms are absent. Symptoms of constitutional disturbance declare 
themselves with headache, loss of appetite, sleeplessness, and much mental 
depression and irri tability, with tendency to aimless wandering about, accom
panied by great anxiety and apprehension, especially if the patient recalls the 
fact that he has been bitten. A general hypercsthesia soon shows itself, as 
e\·inced by sensiti ven~ss to ~urrents of air .and to li~ht. The stage of the full 
dc\'elopment of the disease 1s now ushered m by noticeable spasms of the mus
cles of deglutition, causing a sense of tightness and choking about the pharynx, 
producing difficulty in speaking and in swallowing, an<l hence dread of fluids, 
although there is intense thirst. Examination of the pharynx will show that 
its mucous membrane is congested and that there is an abundant secretion of 
viscid sali va, which, since it cannot be swallowed, causes frequent hawking and 
spitting to get ri~ of i~. Occasiona.lly the precursory symptoms arc absent, 
and the first mamfcstat1ons of the disease are spasmodic contra.ctions of the 
pharynx occurring while attempting to drink or precipitated by some mental 
agi~a.tio.n ; at other ti.mes. some oppression of brea:thing is first noticed, culmi
nat1~1g 111 marked suftocatJ~'e a.ttacks fro1~ spasmodic contractions of the upper 
respiratory muscles, corn bmed usually with the already described pharyngeal 
symptoms. 

Stage qf Ei-eitement.-The disease has now fully declared itself. The 
spasms of the muscles of deglutition and respiration arc more marked and 
more easily excited; swallowing becomes impossible; the mere suggestion of 
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it suffices to bring on spasm. Currents of air, an unexpected touch, the 
slightest source of agitation, will suffice to provoke the convulsion. The 
embarrassment of the breathing caused by the spasms of the respiratory mus
cles is often great, producing a sensation of impending suffocation; frequently 
the entire muscular system will share in the convulsive attacks. These suc
cessive muscular spasms are separated by periods of complete relaxation, there 
being no tonic spasms, as in tetanus. 

The mental faculties remain for the most part unimpaired, though excite
ment, anxiety, and terror occupy the mind. Intervals during which hallu
cinations develop are common. 'rbe duration of the convulsive paroxysms is 
variable; they rarely continue longer than from one-half to three-quarters of 
an hour, a.nd usually fo r a much shorter period. During the paroxysms the 
excitab ility an<l restlessness of the patient, combined with dyspnea. and with 
hallucinations, may produce a condition similar to mania. In the intervals 
between the attacks the mind appears clear: these intervals are lik ewise of 
variable length, very brief at times, at others prolonged for several hours. In 
rare instances the convulsive paroxysms are completely absent, the patient 
complaining merely of great anxiety and difficulty in breathing. In excep
tional cases the patient is able to swallow food during the entire course of the 
disease, although the act is accompanied by pain. As a rule, the taking of 
solid food is impossible, but in exceptional cases such food is swallowed without 
difficulty. The pulse at the beginning of the attack is normal in character, 
but, as the disease progresses, grows gradually weaker and quicker, until as 
death approaches it is no longer perceptible. 'fhc body-temperature is some
what increased, ranging from 100° to 103° F., seldom rising as high as 10.5°. 
The urine is scanty, free from albumen, and frequently contains an appreciable 
amount of sugar. 

This stage of excitement may prevai l from thirty-six to seventy-two hours; 
during its course death may occur amid the convulsions from exhaustion or 
from asphyxia; more frequently there is a gmdual transition to a state of 
comparative tranquillity-the last stage of the disease, the stage ~f paralysis. 
There is then a gradual remission of the severe symptoms; the reflex nerrnus 
excitf~bility diminishes, resulting in freer respiration and the recovery of 
the ability to swallow, while the general debility and prostration rapi<lly 
increase. The convulsions become feebler and cease entirely. If life is 
sufficiently prolonged, a condition of rapidly-ascending paralysis supervenes, 
and symptoms of respiratory and cardiac failure dc,•elop. terminating in 
death. The duration of the final stage of hydrophobia is brief, being, as a 
rule, between two and eighteen hours. 

Diagnosis.-IIydropbobia is to be distinguished from tetanus, from the 
effects of mental agitation and fear simulating hydrophobia (hydrophobia 
imaginaria, lyssophobia), and from certain forms of hysteria and epi lepsy in 
which symptoms affecting the organs of deglutition are manifested analogous to 
those observed in genuine rabies. l,he positive history of a bite from a. prob
ably rabid animal, the prolonged perjod of incubation in hydrophobia, the fact 
that in this disease the spasms affect the muscles of deglutition, and not those of 
mastication, as in tetanus, and arc not tonic in thei r character, and that the respi
ra.tory embarra~smcnt is due to spasm of the laryngeal muscles, and not to those 
of the chest, will suffice to distinguish betwee.n these affecti~ns if any d?ubt 
should otherwise exist. The pseudo-hydrophobic symptoms wluch are some~1":1es 
manifested in the course of other affections of the nervous system are d1stm
guished, as a rule, by the absence of the general reflex excitability which is a 
marked feature of genuine hydrophobia. The development of symptoms closely 

9 
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simulating genuine hydrophobia, through the effects of fear and anxiet,r, in 
persons of highly excitable and imaginati,·e temperament who have been bitten 
by animals which were not rabid, is well authenticated. Such cases may C\'CD 

proceed to a fatal termination, although, as a rule, under appropriate treatment 
recovery takes place; which fact is sufficient to demonstrate that the case was 
not one of true hydrophobia. Upon the result of an examination of all the 
circumstances that surround the case must depend the conclusion as to the real 
character of such an attack. 

Prognosis.-'l'he prognosis is absolutely hopeless in genuine hydrophobia 
when once the symptoms of the disease have declared themselves. 

Treatment.-Palliative treatment is all that any case admits of, but the 
utmost importance attaches to prophylaxis. '.l' he patient should be kept in a 
dark and quiet room, and as absolutely free from every source of agitation as 
possible. Morphia should be administered hypodermatically in amounts suf
ficient to relieve pain. i:rhe severity of the spasmod ic paroxysms should be 
mitigated by inhalations of chloroform. Thirst should be relieved as far as 
possible by rectal enemata. 

Prophylaxis.-Every wound inflicted by a possibly rabid animal should be 
subjected as soon as possible either to free excision or to thorough cauteriza
tion. In any interrnl that must elapse until this can be done constriction 
should be applied upon the proximal si<le of the wound if possible. If the 
part bitten is one in which the knife can be used freely, excision is preferable. 
the cuts being made wide of the bitten part, the resultant wound being 
thoroughly disinfected and sutured or treated openly as its special conditions 
ma.y require. If cauterization is more feasible, it should be done with the 
actual cautery if possible, which should be applied deeply and thoroughly. 
Of chemical caustics, caustic potash or fuming nitric acid is to be preferred. 

Prophylactic inoculations with emulsions of the dried spinal cords of rab
bits infected with hydrophobia, after the method of Pasteur, have certainly 
been proved to be of value in establishing absolute immunity against the 
strongest hydrophobic infection if the series of inoculations is completed a 
sufficient time before the actual development of constitutional symptoms. The 
earlier the inoculations are begun after the infection has been received, the 
greater the certainty of the immunity conferred by them. The practical appli
cation of the method depends upon the discovery that the virulence of such 
infected spinal cords may be reduced progressively from the highest degree to 
nothing, according to the length of time during which the cord is prcsened 
in a dry and pure atmosphere, fourteen days' drying being sufficient to destroy 
all virulence. Injections are made. beginning with emulsions of the weakest 
virulence and passing gradually to the strongest. The duration of treatment 
varies slightly according to the severity of the bites. In bites about the bead 
the incubation period is often very short; in such cases, therefore, promptness 
of action is especially necessary, and in order to save time the number of 
inj ections made during the earlier days of the treatment i~ increased. 

Institutions for carrying on this method of treatment have been established 
in various parts of the world. 1'he result of these inoculations, made at the 
inst itute of Pasteur during the five years 1886-1890, is, that of 7925 persons 
who ha.cl been bitten by animals either proven by experiment to have been 
suffering from rabies or recognized by veterinary surgeons as suffering from 
that disease, and who bad then submitted to the inoculations, only 73 had died, 
a mortality of but 0.92 per cent. In. view, therefore, of these results, and in 
view of the great danger of the possible dc1·clopmcnt of hydrophobic symp
toms in a person bitten by an animal suffering from rabies, and the utter hope· 
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lessness attending the progress of such an attack, it would be the part of wisdom 
in all cases of bites from presum:ibly rabid animals to subject such patients to 
the Pasteur treatment if possible. 

GLANDERS (FARCY; EQUTNIA). 

Glanders is a contagious, eruptive, ulcerative disease, primarily of horses 
and their congeners, asses and mules, caused by their infection with a specific 
micro-organism, the barillus niallei (p. 9). It is capable of being transmitted 
to m.cn, as well a. to ma.ny of the lower animals, by inoculation . 'l1lrn special 
ma.nifesta.tions and course of the disease vary much, being dependent upon the 
location and character of the tissues first inoculated and the amount and viru
lence of the inoculating material. 

'..l1he bacillus of glanders is a small rod, somewhat shorter and broader than 
the tubercle bacillus; it is either straight or slightly cun•e<l, rounded at its 
ends, and is usually found in pairs, the two lying parallel with each other and 
held together by a delicate pellicle. 'l'he existence of spores is in doubt. 
'l1hc bacilli may be killed by exposure for ten minutos to a temperature 
of 131° F. (55° C.). Carbolic acid in 5 per cent. solution destroys them 
in five minutes, and corrosive sublimate in 1: 5000 solution in two minutes. 
Their tenacity of life under ordinary circumstances is great, so that virus 
that has been in the dried condition for many months may be effective. 

Etiology.-Infcction occurs usually through some abrasion or wound; the 
possibility, however, of infection through an unbroken skin by rubbing the 
virus into the hair-follicles has been demonstrated. Inoculation through an 
unbroken surface along the mucous lining of the nasal and respiratory pas-

:f~~:' o~\ nti~~t:c~1~~1~11~~~~vua~ c{!p~~~c~ia~~e~·~ 1~;~~~e t~1:01~~i~~1~~~ \ 1~!~~~~~{1 a.~f nfa~~~ 
As a rule, diseased horses arc the source of infection in the human subject; in 
rare instance:) the disease has been transmitted from man to man. But a small 
proportion of the persons who are exposed to infection develop the disea c. 

Pathological Anatomy.-'l'be histological changes determined by the 
presence of the bacillus in the tissues comiist of a low grade of inflammation, 
resulting in the formation of nodules of embryonal or granulation.tissue, 
which speedily break down into pus, forming more or less extensive abscesses, 
which, when they open upon free surfaces, degenerate into ill·conditioned 
phagedenic ulcers with undermined edges, surrounded by extensive areas of 
inflamn1ation. Dissemination of this series of di!'ieased processes may take 
place throughout all the organs and regions of the bocly b,\' continuous exten
sion, by transmission along lymphatic channels, and by emboli carried in the 
blood-stream. 'rhe lesions of glanders appear first in the skin and the subcu
taneous cellular tissue, and upon the mucous membrane of the narcs and respi
ratory passaf1es. Post·mortem examinations show similar lesions in the lungs, 
many of tbe

0

musclcs, the larger joints, and the great viscera. The cartilages 
and bones are likewise involved, sometimes primarily, but more frequent ly 
secondarily through contiguity. The lesions of ordinar.v pyemi.a are super· 
added to the specific lesions of glanders as soon as the suppurat1ve processes 
become at all general. 

Symptoms.-'l'he symptoms that follow infection with glanders may be 
rapid in their course, manifesting a high grade of malignancy,. and t~rminating 
in dea.th within two or three weeks, or they ma.y be slower m thell' develo~-

~ce~~~o~n~~,h~~hgl~~!s, be~:~n!~d~ ~~~~ A~~~~o~:J @~.~,:~c01~~:;ul~~~.cc Wrt~!a~~1~ 
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lesions are well marked and abundant in the skin, the special term Farcy has 
been applied, more particularly to the disease among horses. 

After infection a stage of incubation of varying length elapses, usually of but 
a few days, but possibly prolonged to two or thrc~ weeks. Vague symptoms of 
general malaise usher in rhe special symptoms of the disease; an inflammatory 
nodule appears at the point of inoculation, attended with pain an<l ~n extend 
ing zone of inflammatory congestion, involving especially the lymph~tic trun~s; 
fever develops; the primary nodule suppurates and breaks clown mto an ill
con<litioncd phagcdenic ulcer. If the primary lesion is in the mucous mem
brane of the nose, the progressive ulceration soon destroys the soft parts and 
attacks the bones, the neighboring tissues of the face, pharynx, and palate 
become involved, and the whole of the face and neck becomes swo1len and 
inflamed. In the further course of the disease, without regard to the seat of 
the primary lesion, multiple nodules develop on different parts of the skin; 
these quickly suppurate and degenerate into offensirn ulcers, or larger swellings 
and abscesses are formed which become converted into extensive and deeply
burrowing ulcers. These diffused skin lesions may appear within one or two 
days from che onset of the attack, or their appearance ma.y be delayed some 
weeks. In the second or third week of the attack an outbreak occurs upon 
the mucous surfaces, primarily that of the no8c if it has not been the seat 
of the original lesion. Other mucous surfaccs--of the eye, mouth, fauces, 
respiratory and gastro-intestinal tracts-rapidly take on the same conditions. 
If the infection has been an internal one, the gastro-intcstinal disturbance, the 
fever, and the general prostration may cause the case to simulate for a time 
typhoid fever. The due development of external manifestations suffices in 
time to correct the error. In cases rnnning an acute course febrile exacerba
tions become marked. The emaciation and prostration increase, all the symp
toms of profound septic infection dcnlop, with delirium, terminating in stupor 
and final <leath in collapse. In some cases the fatal result is a.cceleratc<l by the 
disturbances consequent upon bronchial and pulmonary conditions. 

In those cases which pursue a chronic course the development of the 
lesions is more gradual and 1ess generalized. The constitutional symptoms 
depend upon the number, size, and situa.tion of the local lesions, and upon the 
amount of general septic infection which is pres.cot. Often, cases after pursu
ing a chronic course for a. time take on an acute character and rapidly hasten 
to a fatal termination ; in other cases death occurs from exhaustion and 
septicemia. or from pulmonary and bronchial complications. :\Tany chronic 
cases, however, ultimately display a gradual amelioration of all the symptoms; 
cicatrization of the ulcers and healing of the abi::.cesses slowly take place, 
and eventual recovery is secured, more or lei::.s perfect, but the patient is always 
seriously crippled. The average duration of the chronic form is about four 
months. 

Diagnosis.-The a.cute form in its earlier stages is liable to be confounded 
with acute suppura.tive lesions, and even, in some of its manifestations. with 
rheumatism and typhoid fever. Its later manifestations may be referred to 
pyemia, which usually complicates it, but when the local phenomena are once 
fully developed the diagnosis is free from uncertainty; the knowledge that a 
patient has had to do with horses will aid in forming a. diagnoi;:,is. The chronic 
form is more likely to be confounded with syphi lis or tuberculosis. Where 
doubt ex ists sea~ch should be _made for the. specific micro-organisms in the 
nodules or the discharges; their detection will render thr diatYnosis positive. 
Inoculation experiments on animals may al~o be resorted to. 

0 

Prognosis.-The acute form of glanders is always fatal. When it man-
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ifests a tendency to run a chron~c course the progno~is is relatively faYOrable, 
for a.bout one-half such cases ultimately recover. As long as the lesions remain 
limi ted to regions access ible to direct surgical treatment hope may be enter
tained of securing a cure. 

Treatment.-Prophylaxis is of the utmost importance. 1'his consists 
simply in the immed iate destruction of all animals affected or suspected; the 
burning of all substances soiled with the infecting discharges; and the utmost 
carefulness on the part of all persons having to do with infected animals to 
guard against the possibility of inoculation . 

When u. point of inoculation bas occurred, immediate thorough disinfection 
and cauterization should he done. If nodules and abscesses develop, they 
should be at once thoroughly laid open, curetted, and disinfected. Chloride 
of zinc in so1ution, 1 : 8, is to be recommended for such disinfection. All sur
faces that have been affected should be subj ected to continuous antiseptic 
applications. The general treatment must consist of tonics, nutrients, and 
stimulants freely administered. 

ACTINO.M YCOSIS. 

Actinomycosis is an infectious disea..i;;e due to the presence in the tissues of 
a peculiar fungus, termed actinomyces (ra.y fungus), and characterized by the 
development of tumor-like masses at the points of infection, which readily 
undergo softeni ng and suppuration, with continuous extension of the original 
process into adjacent tissue (Fi~. 21 ). 

Etiology.-The source from which the infecting fungus is derived bas not 
been dctcrminE'd. The disease bas as yet been found only among herbivor
ous and omnivorous animals, including man . The medium of infection is 
probably some article of food. The recogni tion of the disease as a specific 
one is of recent origin . Bollinger first, in 1877, describe~ the relat ion of 
the fungus to certain swellings of the lower jaw in cattle. lts recognition in 
man is clue to the labors of I srael and Pon-
fi ck, especially the latter, the results of whose Fw. 21. 
researches were published in 1882. Since at-
tention was called to it many cases, not a few 
of which have occurred in the U nite<l States, 
luwe been identified by different observers. 
~'he disease has heretofore been confounded 
with sarcoma, ~i nce the granulation-tissue 
which composes the greater mass of the tumors 
has the microscopical structure of the round
cell sarcoma. Section through the tumor, how
ever, will show many soft, sulphur-yellow col
ored spots in strong contrast with the general 
redd ish tissue of the growth. If the tumor has 
already fallen into suppuration, the pus will be 
found to contain numbers of sulphur-yellow 
miliary bodies; these are frequently united 
together in clusters, and have a soft consist-
ence and an unctuous feel. By pressure these Actinomyces. 

clusters arc easi ly separated into smaller gran- . 
ul cs. 'l'h cse little granules, when viewed under the m1~roscopc, are found to 
consist of intertwined mycelia, the single threads of wluch have bulbous ter
mini. In many cases a single filament will terminate in a mass of bulbs 
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branching in various directions. A frequent, and apparently the highest, type 
of development is when the granule is composed of a multitude of filaments 
radiating from a common center, their bulbous termini presenting upon the 
peri1,hery. 'rhat this ray fungus is the specific cause of the disease has been 
established by cultivation and inoculation experiments. 

Pathological Anatomy.-The primary effect of the lodgment of the 
fungus in the tissues is to excite a low grade of chronic inflammation, resulting 
in the accumulation of a mass of granulation-tissue, in the midst of which the 
fungus is imbeddecl. By the continued formation and accumulation of such 
masses swellings of considerable size result. 11be disease may remain stationary 
in this stage for an indefinite time, though, as a rule, degenerative processes 
begin early, the breakin~ down of the tumor resulting from a process of sup
purativc inflammation. 'l'he fungus is probably not itself pyogenic; the sup
puration that occurs is due to secondary infection with pus-microbes. 

Symptoms.-In cattle the disease occurs most frequently in the lower jaw, 
hence the name " lumpy jaw" by which it has been characterized; in man, 
likewise, the lower jaw is most frequently affected, and in a very large propor
tion of cases the disease has its site in some tissue adjacent to the mouth (of 
73 cases reported by Moosbruegger, in 41 the jaws, mouth, throat, tongue, or 
<:esophagus were involved; in 14, the respiratory tract; in 11, the intestines; 
in the remaining 7 the point of infection was not ascertained). Wherever the 
disease is, the symptoms are those of an ill-defined, slowly-increasing swelling. 
The lymphatics are not involved, and there are no glandular enlargements 
until secondary infection has occurred; suppuration sets in early when the 
growth is in regions most 1ikely to be infected with pus-microbes. A 
chronic abscess is now inaugurated, and the Jocal and constitutional symp
toms which follow are due to the activity of the secondary infectiYe pro
cess and the extent of the septic infection which results. Diffusion of the 
actinomyces, with the development of the disease in diistant orguns and parts 
of tbc body, may occur when the fungus or its spores ha.ve obtained entrance 
into the genera.I circulation through an opening in a vein-wall which may have 

~~~~~:~::~cc~~rinfn t~~,;~:~'l~~s:b~f Jil8c:~~a:i~·~i~a~~~h 1 ~i~~~~~~~li!~~in~~~~~3siss~:.'ld~~~~ 
from the original point of infection into adjacent tissues, invading every tissue 
with which it comes in contact, irrespective of its anatomical structure. Before 
suppuration takes place the swelling is quite 6rm on pressure and free from pain 
and tenderness; the condition of suppurative inflammation, once established, 
favors the growth and extension of the specific disease by setting free and dif
fusing the actinomyces. The pus discharging from actinomycotic abscesses 
always contains the actinomyces, which can usually be detected by the naked 
eye as minute ;yellowish granules. 

Diagnosis.-'11110 presence of the specific fungus in the granulation-tissue 
or mingled with the pus is the one diagnostic feature of :ictinomycosis. It has 
been most frequently confounded with sarcoma; in some of its manifestations 
it may be mistaken for sypbiloma or t.ubcrcu lo~is; sarcoma. does not suppurate 
and break down as early as the aetmomycot1c granuloma. Tuberculosis is 
attended with glandular infection, actinomycosis, previous to secondary infec
tion, not at all; in suspected syphilorna adequate specific treatment will suffice 
to establish its presence or absence within a few weeks. In any case, resort to 
the microscope should be made as early as possible, and the detection of the 
fungus will positively establish the diagnosis. 

Prognosis.-The clinical course of actinomycosis is tha.t of a malignant 
tumor. Without radfoal surgical treatment it tends to indefinite extension, and 
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ultimate death by exhaustion, se_psis, or pyemia. When the disease is early 
recognized a?d the affected part 1s susceptible of thorough extirpation, a cure 
may be obtamed. 

Treatment.-Absolute extirpation of all infoctccl tis"1c <boulcl be <lone 
whenever practicable, the incisions being carri ed th rough sound tissue at 
some distance from the visibly infected part. If this is impracticable, the sup
pura.ting cavities and ~inuscs should be laid open freely and the su rrou nding 
infected tissue should be excised as far as po~siblc; thorough cu rett ing of the 
remaining diseased tissue should be done, followed by num crou::. inj ecti ons of 
a strong carboli c solution (1: 20) into the substa nce of the tumor that may 
still rcm a.in. Into any sinuses that have not been full y !:1id open tampons 
saturated with solution of cb lor i<le of zinc (l: 8) should be packed, and the 
whole diseased surface that has been exposed should be dressed with similar 
tampons. Th e wound should be kept open and the curett ing and cauteriza
tion repeated as often as crny suspicious points show tbemselYes. Recently
published experiences of veterinarians indi cate that iodide of potassium given 
internally in full doses, pushed to the point of iodism, bas a specific curat ive 
effect upon acti nomycosis in a large proportion of cases in cattle. It should 
th erefore be gi\·en a trial in cases in human beings. 

CHAPTER XVII . 

SYPllJL IS. 

SYPnncs• is an infectious, contagious, and inoculable disease, tra.nsmissib1e 
also by heredi ty. It first manifests itself by an inclurated or in fect ing chancre, 
followed by general lym phatic enlargement, afterward by erup tions of the skin, 
usually symmetrical and a.t first superficial , and by allied conditions of the mucous 
membranes, later by chronic inflammation and infiltration of the cellulo-vascu
lar tissue an<l boncS and periosteum, and finally by special productions in the 
form of small swellings, which may invade any tissue or organ of the body, 
but chiefly involve the connecti\•e tissue, and are known as gummata. 

DLtring all the acute symptoms, and for a period extending over several 
years, the patient has acquired an immunity against fresh infection. The dis
ease is probably caused by the entrance of a specific microbe into the system, 
and although the final and conclusive ev idence, consisting of the isolation, cul
ture, propagation, and re- inoculation of the micro-organism, is sti ll lacking, 
the clinical facts alone are sufficient, in the light of our present knowledge of 
the microbic diseases, to place syphilis in that class. Considered in this man
ner, as has been done by Finger, the various symptoms and stages of syph ilis 
are to be explained as follows: 

The general sym ptoms in the primary stage of syphilis- the languor, fever, 
malaise, pain, ctc.-a re clue to intoxication by the ptoma·ines produced by the 
virus, as these symptoms are too ephemeral and changing to be ~scribed to 
localizations of the virus. In the secondary stage the various eruptions on the 
skin and mucous membranes are caused by local deposits of the virus. ~l1h ei r 
Virulence proves this; but a great many of the so-called secondary symptoms 

1 The histology and pathology of syphilis will doubtless before long ha\'e to be rewritten 
from the bacteriological standpoint. At present the observations of Cornil are the most accu
rate and reliable in our possession, and have been closely followed in this work. (See Cornil 
On Syphili~~, American edition.) 
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are of intoxicati,·e character, being due to tissue-products passing into the cir
culation, an<l causing a. gcneral

1 
often se,·ere, nutriti,·c derange~1ent. After the 

second stage comes a. long stage of la.teucy-for ~any a per10~,of cure;. for 
others, only an interval between the 8econd ant.I third stages. lbat the virus 
still exists" in the body is shown in manv cases b,· its hereditary transmis
sion. ~l1he general hcalih is not perfect. 'l 'he immullity against freSh infection 
is the chief characteristic of the above latent period. W c do not know bow 
long it lasts, but its duration is certainly limi te<l, in some cases at least, as the 
undoubted cases of re-infection show. l 'he immunity, as mentioned, began 

:;:: ~~-~~~vhi.~h~:!u!~eJi~i~ in~!:~o~ ~~;~~i~Yc~~~r 1~~:~~:~.fresh virus. 'l
1

he 
11.'he immunity in the primary stage is due to tissue-products of the virus in 

the circulation, the infected foci being sti ll strict ly localized. In support of 
this there is the undeniable fact that, under certain conditions, persons may 
acquire immunity against syphilis without passing through its stages. H eredi
tary syphilis tettches us this. 'l'he specific products of syphilis have been ta.k en 
into account in explaining the following two kinds of immunity from syph ilis: 
1. Colles's immunity; 2. Profeta.'s immunity. By Colles's immunity is meant 
that which is shown by those healthy mothers who, owing to syphilis in the 
father, have borne syphilitic children, but have tbcmscl vcs npparently escaped 
infection. This immunity has been proved in thousands of cases, and there is 
no longer any doubt that it may exist. Caspary and Neumann e,·en inoculated 
without result, and Finger has done so three times. The immunity in such 
cases is due to the tissue-products of the syphi li tic virus which have passed 
from the footus, by diffusion, into the maternal circulation, causing immunity 
from syphilis without the symptoms of syphilis. I t is true exceptions are pub
lished, but they are few and uncertain. Profcta's immunity ('·la loi de P ro
feta," Fournier) is the immunity of the ch il dren of syphilitic parents, either 
or both being syphilitic. 'l'he children in many such cases arc born healthy 
and remain healthy, but some of them are proof against the contagion of 
•yphilis just as if they had bn<l the disease. 'l'his immunity also is due to 
tissue-products of the virus passing into the fretal blood, and not to the 
entrance of the virus itself. 

In fact, all immunity from syphilis (and the same holds with all other infec
tious diseases) is due to the "tissue-products" of its orgnnizcd virus passing 
into the circulation; for (1) this immunity occurs even in the primary period; 
(2) it outlasts the period of activity, and even that of the presence of the virus 
in the body; (3) it can be tran•ferred independently of the virus itself. H ow 
this immunity is to be explained essentially is, however, still an open question. 
Tertiary symptoms are not due to the syphi litic ,·irus per se, but to its tissue
products. A moderate amount of tissue-products of the virus (or only slight 
virulence or greater resistance of the body) causes simple immunity; an 
increased amount or greater virulence of morbid products of the ,·irus causes 
tertiary syphi lis. It has frequently been asserted that there is no relation 
between the various stages of syph il is, as there is none between tLc character 
of the syphilis of the person who supplies the poison and tha t of the one wbo 
receives the in fection . Certain cases, howm·er, will be grave or " maligna.nt " 
from the earliest period, and the dosage of' virus or a feeb le power of resist
ance in nornrn.l cells may well be factors iu determining th is gra,·ity. 'l 1he defi
nition given aho,·e includes all the periods of the di~easc, which are as follows: 

First. Period .of primary incubation, or that intervening between the 
exposure to contagion and the appearance of the chancre, on an average about 
three weeks. 
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Second. Period of primary symptoms (chancre and adenitis). 
'£hir<l. Period of secondary incubation, or that between the appear

ance of the _chancre and the development of secondary symptoms, on an a\·er
age about six weeks. 

Fourth. Period of secondary symptoms (syphilides of the skin and 
mucous membranes, mucous patches, roseola, pa.pules, pustules, etc.). This 
period may last from one to three years. 

Fifth. Intermediate period, <luring which there may be no symptoms, 
or irregular, slight, and less-symmetrical and less-generalized manifestations. 
1l1he patient is protected as regards fresh contagion, but if he begets children 
they arc likely to suffer. This period is very variable, lastir~g from two to four 
years :.ind ending in complete recovery or in 

Sixth . Period of tertiary symptoms (tubcrculo-ulcerous syph ilides, 
periostitis, osteitis, gummata, etc.). The duration of this period is unlimited. 

'fhis separation of syphilis into periods is, to a certain extent, artificial, but 
it corresponds, however, to the course of most cases, and is desirable for pur
poses of dogmatic description . 

In considering the methods of transmission of syphilis, it must never 
be forgotten that it is not necessarily a venereal disease. While it most fre
quently has its origin in sexual connection, yet it quite often occurs from the 
contact of the buceal mucous membrane of a nursing child with the nipple of its 
nurse, or vice tiersd, or by the common use of the same drinking-glasses, etc., or 
midwives and physicians may be infected in practising the vaginal touch. It is 
the secretion from a chancre or mucous patch which most frequently determines 
the disease: the result is always an infecting chancre. 'l1be theory of the trans
mission of syphilis from all the lesions of venereal disease-i. e. the doctrine 
of the identity of gononhea and chancres-prevai led without opposition dur
ing several centuries. At the present time it is entirely abandoned. 

When a person is exposed to impure connection, the lesions do not imme
diately intervene; there occurs a period of from two to four weeks, an aver
age of twenty-one to twenty-five days, before any symptoms appear, and some
times a longer time elapses-six weeks or two months. 

1..'his period of incubation, which precedes the appearance of the indurated 
chancre, is known as the period of primary incubation. Whene,·er an 
inoculation, whether intentional (as in some unjustifiable experiments which have 
been made) or accidental, with the secretion or pus of a secondary lesion or with 
the blood, is successful, it produces a chancre, precctled by this long period of 
incubation, and the symptoms of syphilis are then developed in their regular 
evolution and successively appear. )Iucous patches and moist papules not 
only have the power of causing a chancre and syphilis by contact, but are 
probably the most frequent source of its tran:;:;rnission. Syphilis transmitted 
by a syphilitic nursing infant suffering with mucous patches of the lips is seen 
as a chancre upon the nippl e of the nurse, pro,,ided the latter is not its mother 
and bas never had syphilis. Again, syphilitic papulcs of the nipples of a syph
ilitic nurse occasion a chancre upon the lip of a healthy infant. 

Secondary lesions of syphilis may extend over a long time. Syphilis may 
thus be communicated by a syphilitic person for several years after the begin
ning of the disease. In marrying during this period there is clanger of com
municating the disease to the wife and of hi-wing syphilitic children. 

'l,here has been, as far as we know, not one trustworthy case of the trans
mission of syphilis by means of any of the normul secretions, even where the 
most careful and persistent attempts at inoculation have been made. Thus there 
are no reliable cases of syphilitic contagion by the spermatic fluid or of inoc-
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ulation by this liquid. The tears and saliva obtained from syphilitic persons 
have been inoculated upon healthy persons "ithout. producing the disease._ 

As the blood itself is undouLtedly contagious an<l moculable, while the 8u1ds 
of the various secretions do not possess these properties, it is very proba.ble that 
the passage of the serum of the blood through the glandular me.mbranes and 
cells arrests the contagious particles an<l renders the sc~r~ted fh11ds har'-'?l~ss. 
"'hatevcr may be the lesion or fluid or organism dctermmmg the transmission 
of syphilis, it appears that except in cases of hereditary syphi lis. the res.ult is 
always the same, an infecting chancre, preceded by a period of mcubat1on . 

SECTION !.-PRIMARY SYPUILIS. 

The Chancre.-We are not in possession of absolutely conclusive evi
dence as to whether or not the virus of syphilis remains localized during the 
period of primary incubation, but it is probable that when inserted under the 
skin it remains there a certain length of time without any other action than 
gradually to prepare the cells which are in immediate relation with it for the 
hyperplasia which soon constitutes the chancre. 

The chancre alwa.ys appears at the point of inoculation. If we suppose 
that the syphilitic poison is from the first carried everywhere in the economy, 
it is difficult to understand why there is not, during one or two months, any 
other lesion elsewhere than at the point of entrance. The primary lesion is 
invariably met with at the point inoculated, never elsewhere; and secondarily, 
a. neigh boring gland is swollen after the appearance of the chancre, then sev
eral glands; such glands, as we know from our study of other di.:;:.eases, arrest 
for some time the diffusion or generalization of morbid products and tumors. 

'11his conception of the localization of the virus at the beginning of the con
tamination is very important in a practical point of view . It would indicate 
that the destrnction of the chancre at the moment of its a.ppearance would pre
vent syphi lis. While there is great difference of opinion a.mong syphilogra
phers upon this point, the weight of authority is aga.inst the probability of the 
abortion of syphilis by excising or otherwise destroying the chancre. Most 
authorities are agreed, however, that cauterization or excision of an abraded 
or ab::-orbing surface soon after exposure, and before the development of the 
chancre, is strongly indicated, and has probably in SC\'eral cases prevented 
constitutional infection. 

'l111C infecting chancre has a period of incubation varying from ten days to 
six weeks, the average being about three weeks. 

It is an excelJent general rule for prognosis in cases of suspicious ulcers 
upon the genitals to assume that if au interval of ten da.ys or more bas elapsed 
between the last exposure to contagion and the development of the sore, the 
latter is probal,ly the initial lesion of syphilis. 

It begins sometimes by a superficial papulc, which generally extends in 
circumferenc~ and dept?; sometimes by an excoria.tion or a superficial fissure, 
often very slight. As 1t spreads upon the skin there arc seen accompanying 
redness and clesquamation of the epidermis; upon the mucous membranes a 
superficial abrasion or an ulceration covered by a gra.yish or yellowish false 
membrane; there is also observed an induration, sometimes giving the sensation 
of a hard nodule, fibrous or cartilaginous; at other times, that of a thin plate 
like parchment or paper. There may be no absolute loss of epidermis over the 
surface of a chancre, but merely a gradual thinning of the epidermic layers 
from the margins of the sore toward its center. Ulceration, when it exists, is 
a simple cup-shaped depression; its surface is smooth and the margins are not 
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abrupt. At the center of the chancre there is found a false membrane, 
beneath which is a. raw vascuL.~r layer, bleeding readily. 

Section of a chancre shows, m addition to the usual lesions of cutaneous 
inflammation, a special and characteristic change-a. sclerosis er thickening 
of the coats of the veuules and arterioles, affecting chiefly the tunica adveu
titia.. '!'his thickening of the arterioles and venules is very important. In con
nection with the preservation of the firm trabcculre of the derm and of most 
of the fasciculi of the connective tissue and of the elastic tissue, it gives to the 
infecting chancre its most essential clinical character-the induration. 

1l'he induration may be eith er superficial or deep, depending upon the 
ammgcment of the vessels, which form on the sk in two horizontal networks
one beneath the papillre, the other dccpc1· at the base of the derm. When the 
former is n.ffectod we have a superficial induration. Tf the sclerrn~is ba.s involved 
at the same time both sets of vessels, the intermediate branches being equally 
affected, we have a more extensive nodule, varying in thickness accor<ling to 
the region of the skin involved. 

In the first case the induration is foliaceous or parchment-like; in the sec
ond it is woody and gives the sensation of carti lage. Almost always the sclero
sis is continued along the coats of the vessels farther than the induration itself. 
These lesions do not develop very rapidly; which fact, taken in connection 
with the changes of the tissues involved, explains the long duration of a chan
cre and the persistence of the inclurated nodule. 

The indura.tion of a chancre usually occurs at the end of the first week, 
dating from its appearance; it may not show itself until much later. The indu
ration is progressively developed from the surface-that is, from the papillary 
network-to the deep cutaneous and subcutaneous layers. 

rl'he variations in thickness of the aftCcted part give rise to different 
degrees of induration. Laniinatecl induration is thinner and less distinct 
than the parchment variety, and gives to the fingPrs the RCnf'a.tion of a piece 
of paper. Parclwient induration is that which gives to the fingers appli ed 
to the circumference of the chancre the sensation of a piece of parchment 
forming the base of the erosion . jYodulm· induration is that in "hich the 
base of the chancre is hard and thick, feeling between the fingers like a 

~i~~ull: ~;a~~~ti'~~~~~~~'i;o~h;e i!~~-~::1~ ~1?~~1:~t1~anc:~~i:~!:·inth~~1:~~~a~~~dt~::~ 
a hard ring, the tissue in the center retaining its normal elasticity. 

The most readily recognized arnl the most characteristic chancre has the 
shape of a cup-like depression seated upon the induratcd and eJe,,ated skin. 

cha~1:~: '~~ff1t~~g;~~ ~~~a~~~t:1~~c~~e r~~~~1~:t~~~ ~i::~ce s~~'~r~fs~~~-~n:~~e~!~~:~ 
tion. 'fhe laminated or parchment induration corresponds to a sclerosis limited 
to the papillre of the derm and to the vascular network of the papillre; deeper 
or nodular induration corresponds to a sclerosis of the cutaneous and sub
cutaneous connective tissue and of the vascular network of these parts, which 
latter is much larger than the superficial network, and is therefore slower in 
forming and in disappca.ring than a similar lesion of small vessels. . 

'fraccs of indura.tion have been observed four or five years after the begin
ning of the chancre. Ricord has found remains of the induration ten and 
fifteen years subsequent to the primary lesion. . .. 

The induration and its extent are best appreciated by se1zmg the chancre 
at its margin between the thumb and finger, draw.ing i~ upward, so t?a.t it !llay 
move upon the subcutaneous tissue, and then usmg slight pressure 111 a direc
tion parallel to the surface of the chancre. 
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The degree of in duration rnries very much according to the scat or region of 
the primary lesion. When occurring upon the glans penis, upon the mucous mem-

~i~~~~y0tn~~~r~;:J'~~t~o0~· :~:~~t~s~~ t~1:~~:~ist~:J 1;~~~:ni:r~f~!~:~Iruv::f. ~~s~ 
induration is notso marked or extensi,·e. In women the incluration of the chancre 
is greater upon the labia majora than upon the labia minora and fourchette. 

The induration of an infecting chancre is not only variable, but, in rare 
cases, it may be absent. Therefore it is not positive and constant, and Cornil 
believes that induration is a symptom less important in infecting chancre than 
the characters of the erosion and the condition of the surface of the chancre, 
especially if, in addition to these, we take cognizance of the several indurated, 
movable, painless, and hypertrophied lymphatic glands, which never suppurate 
unless the chancre bas been irritated by caustic or other applications followed 
by infection with pyogenic microbes. 

The indura.tion generally does not remain at its height longer than three or 
four weeks, and the chancre heals entirely in five or six weeks; but the indu
rated nodule, if it were primarily large and cartilaginous, may persist and be 
still recognizable for years. 

According to Fournier, three times in four the iudurated chancre is single. 
Multiple infecting chancres all begin at the same time, for the primary lesion 
of syphilis is not, as a rule, auto-inoculable, and therefore it has no tendency to 
be reproduced alongside of the primary sore, as is the case with chancroid. 

'l111e appearance of infecting chancre is Yaried. Between an erosion or 
slight abrasion situated upon a parchment-like base that may be readily OYer
looked, and an ulceration with a nodular cart ilaginous base of considerable 
size, even an inch in diameter, there are found several intermediate degrees. 

'l'he m ost frequent seat of ch:rncrcs is the genital region; they are very 
seldom met with upon other parts of the body; this is especially true with men, 
less so in the case of women . 

The usual scat of chancres of the genital organs with men is the glans 
penis, the internal surface of the prepuce, and especially the fossa glantlis and 
frenum. Three-fourths of all chancres are found in these localities. At times 
they are found upon the skin of the penis, at the mcatus urinarius, upon the 
scrotum, in the urethra, or upon the groin. 

In women the labia majora are the most common seat of genital chancres; 
then follow the fourchette, the labia rninora, the clitoris, the skin of the pubes 
or groin, the neck of the uterus, etc. 

It is doubtful if an infecting chancre has in a single instance been found 
upon the n1gina, and ~·et this canal is certainl:· the part most exposed to con
tagion . This immunity may possibly be due to the structure of the v:vrinal 
mucous membrane, which is cornred with thick layers of pa,·ement epitl~elial 
cells, and to the absence o~ glandu~ar orifices ov~r its c~ti~·e surface; the vaginal 
mucous membrane pos~essmg pap1llro and promment villi. but no glands. 

Extra-genital chancres, particularl_,- tho~e of the anus, are very much 
more common in women than in men, yet all cha ncres of the anus in women do 
not indicate unnatural sexual relation s : the anal orifice is so situated that in 
dorsal dccubitis the fluids from the ndn1 How over and often contam inate it. 

Anal chancres arc usually s ituated at the margin of the anus, at the bot
torn of one of tbc radiating folcls of skin produced by the contraction of the 
external sphincter. The ulceration is apt to follow the lines of these folds, 
and thus to assume an elongated or linear character. '11hc.Y are hard, and do 
not gi,·c rise to the painful symptoms of fissures of the anus. They have 
been observed as high as the upper margin of the internal sphincter. 
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~rhe sc~ts of extra-genital chancres arc the a.nus, mouth, lips, tongue, 
urn la, palatine arches, tonsils, check, nipple, etc. A cephalic chancre is al wost 
alwa.ys infecting. Chancroid is scarcely ever seen upon the lips or face. 

The d iagnosis of chancre is a matter of such great practical import
ance that it may be well, even at the risk of repetition, to enter into it some
what fully : 1 

1. In dealing with lesions apparently non-venereal in their origin and 

cha(~)t~J;h~·:1::t~%~c<~?~~;~:~io~~1:!d11J1ethe~u~~1!0~v~nttc Pl~~~~~1~ Among those 
particularly to be viewed with suspicion may be mentioned herpetiform erosions 
of the lips, pa.pules on the tip of the tongue, squamous or" scabby" ulcera
tions of the skin, scratches which obstinately refuse to heal, chronic inflamma
tions at the tip of the fingers resembling felons, etc. 

(b) Indolence, absence of suppurative tendencies, and persistence in spite 
of treatment are negative signs which should lead us to believe that any 
cutaneous or mucous lesion is not of a simple nature. 

(c) If the morbitl products are slight, rather serous than purulent, tend to 
form into crusts or to assume a pseudo-membranous form upon an eroded sur
face, syphilis should be suspected. 

(cl) The consistence of the base upon which the lesion is situated is one of 
the most important diagnostic points, and should always be carefully investi
gated. If, upou palpation, instead of the usual inflammatory swelling and 
thickening, shading off into the surrounding tissue, we meet with a cartilaginous, 
elastic, sharply-circumscribed resistance, we may immediately suspect very 
strongly that we are dealing with a syphilitic lesion, although even this symp
tom cannot be considered as infallible. 

(c) If the lymphatics of the groin become slightly swollen and painful and 
progre~s no farther, or if these symptoms occurring in a single gland subside 
spontaneoui::.ly, it js probable that they are due to a sympathetic adenitis, such 
as follows many irritations of the skin or mucous membrane. If, on the con
trary, they steadily augment in size and hardness, are almost painless, and 
constitute a chain of little tumors including several or all the inguinal glands, it 
may be considered strong presumptive evidence of specific disease, though even 
yet not conclusive. 

In addition to these points the history of the case must carefully be inquired 
into-the probabilities of infection, in regard to which we should not be misled 
by the beliefs of the patient-and the period of incubation, which, when it can 
be clearly established, is of great value. 

Confrontation-i. e. examination of the person from whom the disease has 
proba.bly been contracted-will often, not invariably, decide the matter, but, in 
this country at least, is rarely obtainable. 

Difficulties of diagnosis are greatest during the first week or ten days, and 
steadily diminish with the age of the lesion, which, if syphilitic, is almost cer
tain tO a~sume in time a definite character. '!'he chief points among those 
mentioned arc the period of incubation, the presence or absence of inclura.tion, 
and the condition of the nearest lymphatic glands. If, however, all of these 
seem to point to syphilis, the experienced observer will st~ll refrain from giving 
a positive opinion, no symptom or group of .s.vmptom~ bemg ab~olutely con~lu
sive as to the specific character of any prmrnry lcs10n; certa111ty on~y ~emg 
attained by the development of some of those general. or ~onst1tut10nal 
phenomena which in from six to eight weeks follow the mfectmg chancre. 

of t•h1~1 5~1~j1;;t ~;i~17 ~~~i~l/~!~o;~;l~~~a~!:~J.aper of Ch. Mauriac, which is the best resum~ 
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2. ~I.1he region occupied by a chancre may cause errors or difficulties in 
diagnosis. . 

(a) In the cephalic 1-egion chancres of the hafry scalp, of the supraorb1tal 
prominences, and of the chin an<l cheeks are the most deceptive. ~hey al~\·a,:,~s 
assume an ecthymatous form, and are so concealed by the h:.ur that 1t 1s 
impossible to judge of the character of their surface. In all such cases 
the hair must be carefully shaved, and if we then find that we are dealmg with 
an ulceration lacking the ordinary characteristics of ecthyma, and glazed, fiat, 
or even elevated, our suspicions should be aroused, and after eight or ten days 
will usually be confirmed, if the sore is syphilitic, by the development of 
indu_ra,tion and of neighboring lymphatic en largement. 

llazor·cu,ts on the chin, cheeks, or lips which, after having healed, reopen 
and become covered with a crust, should on a priori grounds be suspected. 
This is equally true of pseuclo.furuncles, acneiform pustules, cracks around the 
circumference of the nostrils, etc., which persist without gi \·ing rise to pain, 
and become bloody, encrusted, and surrounded by an area of subinflammatory, 
cedematous swelling. We should then carefully examine the preauricular, 
parotidean, and submaxillary lymphatic glands. 

A stye which behaves in an unaccustomed manner or is accompanied by 
hyperplasia of the lid, or a conjuncti\•itis which becomes localized and causes 
an isolated swelling, should be attentively watched. 

In the neigltbothoocl of the mou.t/i errors of diagnosis should be less frequent 
than in other portions of the cephalic region 1 because it has been shown so 
often that the lips, tongue, and fauces are frequently hrought into contact 
with syphilitic discharges and constitute one of the principal channels of 
infection. Herc, ho\''e\'er, as elsewhere, the chancre assumes at the very 
outset the appearance of ordinary lesions. Thus, upon the lips the chap, crack, 
or fissure often found in the median line, the little aphthous erosions, herpetic 
ulcerations, and cigar or cigarette burns, simulate very closely the characters 
of the initial lesion, and, as the latter will almost invariably be attributed by 
patients to some such ordinary cause, may give rise to serious error. 

At the end of the first week, however, the specific characters of labial 
chancre arc usually so distinct as to render diagnosis easy. 

In several instances these chancres have been mistaken for epithelioma, and 
have been excised. The diagnostic differences may be indicated as follows: 

Labial Chancre. 
No marked difference between the sexes. 

The ulcer may involve either lip. 

Occurs at any a~e. 
Patient often strong and robust. 
ls insensitive. 
Regular in outline, smooth surface, elevated. 

lnduratcd and sharply circumscribed base. 

Evolution of sore usually occupies a. few 
weeks nt the most. 

Glandular i1wolvemcnt follows closely on 
appearance of sore. 

No marked odor from secretion of sore. 
History of Pxposure to syphilitic inoculation 

often obtainable. 
Heals rapidly or diim.ppears under mercurial 

treatment. 

Epithelioma. 
Twenty times more common in males than 

infomales. 
.Almost invariably situated upon the lower 

lip. 
Rarely occurs before middle life. 

~~~{~~~~~}~~ 
Glands are not implica.ted for three or four 

monthfl, often not until later. 
Odor often extremely offensive. 
Frequentl.v no such hi~tory. 

Not affected or rendered worse by such 
treatment. 
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While there is a possibility of error in diagnosis between a chancre and an 
epithcliomatous ulcer when a macroscopical examination alone is made, there is, 
on the contrary, no such apprehension when a microscopical examination of the 
lesions is instituted. The histological structure and arrangement are so very 
distinct and unlike in these lesions that a mistake cannot well occur. In the 
epithelioma we Im.Ye the ingrowing of the interpapillary layers of epithelial cells, 
the branching or budding outgrowths from the sebaceous glands which consti
tute the very characteristic epitheliomatous pegs, and the formation of the 
cell-nests or pearls upon these pegs, which are all so strikingly different, when 
contrastc<l with the histological structure of a. chancre, that no doubt as to 
diagnosis remains. 

Upon the sides of the tong"e ulcerations, produced by the continual contact 
of tln1t organ with rough and carious teeth, have been mistaken for chancres. 
'This error should be guarded against, but is not so serious in its results as the 
failure to recognize the specific lesion when it is situated at the point of the 
tongue, the possibility of its communication to innocent people being, in such 
cases, an rlement of unusual importance. 1 In the first fhe or six days it is 
impossible to diagnosticate it, but if the original little inflamed papule enlarges 
and extends, becoming elevated a hove the surrounding parts; if its epithelial 
covering drops off and its surface becomes diphtberitic; if superficial cauteri
zation with crayons of nitrate of silver, which so rapidly cure the common small 
painful papule of the tongue, ha\'e no effect upon it,-there is a strong presump
tion that it is chancre. ~l1his wi11 be confirmed later by the appearance of 
submaxillary glandular enlargement and induration of the sore. 

Of all the chancres of the cephalic region, however, that of the tonsils or 
of the isthmus of the fauees presents the greatest diagnostic difficulties. on 
account of the effacement of its characteristics by the surrounding inflam
mation. ] f in a case of prolonged sore throat there be an appearance resembling 
a single mucous patch, and there be no history of antecedent syphilitic poison
ing, it becomes probable that the troub le is chancrous; and this probability 
is greatly increased if' any indura.tion can be felt by palpation with one finger 
in the pharynx and another external to its walls j if enlargement of the glands 
above the angle of the jaw occurs; or, of cour~e, if the patient confesses to 
having been peculiarly exposed to contamination. 

The sore is much more common in this region in females than in males, 
l\lackenzie noting the fact that out of 7 cases of primary syphilis of the ton
sils which he had met with, 6 were women. 

(b) S1tperior and Inferior Extremities.-Chancrcs of the l1m1ds are often 
seated at the margin of the nail and closely resemble simple whitlows. They 
may be diagnosed by their long duration, their abrupt lirnitation 1 the hardness 
of the tissues around and beneath them, and the con~ccutive engorgement of 
the epitrocblear ganglion. {jpon the dorsal face of the phalanges the initial 
lesion at first simulates an inflamed papule or boil, but is less painful, dis
charges no" core," and is elevated, not excavated. 

'The anterior face of the forearm in both sexes, the anterior surface of the 
tliigli in men and the posterior surface in women, are the parts most exposed to 
contagion . 

1'he chancre of 1.1aeeino-sypliilis occurs after the evolution of the vaccine 
sore. It can on ly be confounded with the ulcerations described by Blot under 
the name of "vaccinal phagcdenism," which arc rounded with abrupt borders 
and indurated bases, and a.re often a~cornpanied with engorgement of the axil-

1 The same remark a.pplies to mucous patches or the tongue and lips with e'·en more force, 
as they are so much more frequent than primary sores. 
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lary lymphatic glands. The diagnosis from appearances is difficult, but may 
be made by noticing the fact that these sores run an acute course, and are read
ily cured by poultices or emollient applications, which, of course, have no effect 
on chancre. 

(c) Upon the trunk the mammary and hypogastric regions are those most 
frequently involved. In the former locality the initial lesion is most likely to 
be mistaken for eczematous excoriations, fissures, a.nd small furuncular or papil
lary tumors. 'l'hc diagnosis rests upon the presence of the characteristic indu
ration, elevation, etc., and upon the polyganglionic axillary enlargement. In 
cases where syphilis has been transmitted during suckling confrontation is 
almost invariably possible and furnishes the most satisfactory guide. 

Chancres of the hypogastrium are generally large and ulcerating, and are 
most liable to be mistaken for chancroicls. 

(d) Genital Organs.-The diagnosis of sores situated in this locality is 
chiefly between chancre, cbancroid, and herpetic ulceration . '11he diagnostic 
table given below expresses the main points of difference. 

Chancre. 
Origi1i: 

Due to contagion from achan· 
ere, a. syphilitic lesion, or 
blood or pus from a. person 
ha.ving syphilis. 

Incubation: 
Not less than ten days; often 

three weeks; very rarely 
six to eight weeks. 

Situation: 
l\Iostrrequcnt upon thegen i· 

ta.ls. orteu seen on the 
hands, nipples, lips, ete. 

Commencement: 
Begins as an erosion, papule, 

tubercle, or ulcer. J)fay 
remain without ulceration 
through its entire course. 
]{umber: 

Chancroid. 

Usually due to contact with 
pus from a similar sore, 
or to accidental inoculation 
of the secretion of a cban· 

~~:~t:1°,~i~J!>C:;~hji::~a~l 
ten to the irritation of pus 
from other sources. 

None. 

Almost always upon the 
glans penis or prepuce; 
rare upon other portions 
of the genita.lsj scarcely 
ever seen elsewhere. 

Begins as a pustule or ulcer. 

Herpetio Ulceration. 

.Mechanical irritation; frie-
tion, as in sexual inter
course; chemical irritation, 
as of acrid discharges; un· 
cleanliness. Occasionally 
follow~ cold or fever; may 
be a. neurosis. 

None. 

Glans penis and inner layer 
of prepuce. 

Be~~~: !i1i~h g:~~ ~!a~~~i~ 
or ma.y ulcerate singly. 

Sinp;leorsimultaneouslymul- Often multiple, frequently by )fultiple; apt to be confiu-
tipleiocca<>ionally, but rare- auto-inoculation. ent. 
ly, successively multiple. 

Shape: 
Round, oval, or symmetri- Round, oval, or unsymmctri· 

cally irregular. caJly irregular, with bor· 
der described by segments 

Depth: 
Usually superficial - cup-

shaped or sanccr·shaped 
--or may be elevated. 

Surface: 
Smooih, shining, red, glazed; 

diphtheritic membrane or 
scab. 

of large circles. 

Hollow, excavated, or 
"punched out." 

Rough, uneven, "worm·eat
en," wa.rty, whitish·gray· 
ish, pultaceous. 

Irre~ular; edp;es serrated or 
described by segments of 
small circles. 

Superficial. 

Same as local ulcer, but more 
superficial. 



&C'l·etion: 
Scanty, serous, auto-inocula

ble with great difficulty, 
producing either a chan
croidal aore or1 in rare 
cases, a. second sore like 
the first. 

Induratio1i: 
Almost always present i firm, 

cartila~inous 1 or parch
ment-like-; circumscribed, 
termini~ting abruptly; 
movable upon subjacent 
parts; skin not adhcrenti 
u::;ually persistent: disap
pears under specific treat
ment. 

Sfmsibility: 
Very little or no pain. 

Co1trse: 

Us~o~·~rdeg~!~~!h,pr~e;es~;: 
often healing spontaneous
)<" Phap:cdcna. uncommon. 
~=~:.nd attack also very 

Histology: 
A new cell-growth. Very 

little destruction of tissue. 

B1tbo: 
Constant, painless, multiple. 

Prognosis: 
Good locally i constitutional 

syphilis will follow in the 
great mnjority of cases1 
but in a few may not ap
pear or may be prevented 
by treatment. 

Treatmerit: 
Excision when seen early; 

other local treatment of 
minor import.'lnce. 

SYPHILIS. 

Abundant, purulenti readily 
auto-inoculated 

Only exceptionally present; 
may be caused by cn.ustics 
or other irritants, or by 
simple infirunmation; bog
gy, inelastic, shades off 
into surrounding parts, to 
which it is adherent; dis
appears soon after cicatri
zation. 

Painful. 

Irregular; may cicatrize rap
idly or may extend, taking 
on phagedenic action. No 
protection against a second 
attack. 

An ulceration, with more or 
less loss of substance. 

In one-third of the cases; 
painful, inflammatory, sin
gle. 

l\I~~~::r~fuslo~°s°a~I{' ti~s:~~ 
occasional refusal to heal, 

~~~a.pos;~~li;~r~fy ~!rnfoi: 
lowed by syphilis. 

Local treatment curative. 

H5 

Moderate secretion i auto-in
oculated with difficulty. 

Same as local ulcer. 

Painful. 

May spread, in exceptional 
cases, by the appearance 
of succef"sive crops of 
vesicles. Usually heals 
promptly under mild local 
treatment. Likelytorecur, 
especially in unclennly 
patients with long fore
skins. 

Originnlly an elevation of 
the epidermis in spots by 
an effusion of scrum. 

Rare. When it does occur, 
painful, single, inflamma
tory. 

A \ways good if the diagnosis 
be absolute. Should be 
guarded when there is the 
lea.st doubt ns to the her
pctic character of the 
affection. 

Local treatment curative. 

Chancres of the meatus are more often syphilitic than simple in their cha
racter. In the former case they are attended with little or no ulceration, are 
confined to one lip of the meatus, are accompanied by the usual induration anU 
glandular involvement, and are often, indeed usually, not discovered by the 
patient, who imagines he has a gonorrhea. Cbancroicl of the rneatus is irreg
ular in shape, ulcerated, involves both lips, is painful, and docs not ha.ve the 
characteristic imluration. 

Tbe diagnosis between infecting m\ethral chancre and gonorrhea may be 
tabulated as follows : 
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Urethral Chancre. 

Symptoms appear after a period of incuba· 
tion rarely less than ten days, often two 
or thr~e weeks. 

Confined to meatus or its immediate neigh· 
borhood. 

Ardor urinre felt only at lips i no chordee. 

Discharge moderate, never purulent, often 
bloody. 

lnduration perceptible to touch, usually in· 
vol~ing only one lip of mcatns. 

lnvarl:Lhle en largcment or chain of inµ:uinal 
lymphatics, which are painless and freely 
movable, and almost never suppurate. 

Sore can almost alwa.ys be seen :LS a loss of 
continuity of mucous membrane. 

Constitutional symptoms follow after from 
six to eight weeks. 

Use of syringe painful at meatus. 

Urethritis. 

Symptoms follow su:.ipicious intercourse in 
from twenty.four hours to a week, rarely 
at a lonµ:,er intenal. 

Begins at mcatus, but extends some distance 
backward. 

Ardor urin:e felt alonµ:, the urethra; chordee 
often present. 

Discharp;e more profuse, decidedly pnrulcnt, 
not so often or so largely stained with 
blood. 

Ko induration. 

If lymph:itics are invo\\'ed at all, only one 
is all'ccted, which often goes on tO sup· 
puration. 

No loss of continuity perceptible. 

No constitutional symptoms. 

Use of syringe not usually painful. 

The small hard tumors which occasionally appear or may be felt along the 
under surface of the penis during an attack of gonorrhea, a.nd which a.re due 
to inflammation an<l enlargement of the follicles, should not be confused with 
chancre. They usually feel like grains of sand or small peas directly beneath 
the skin, are situated behind the fossa ua.vicularis, have no characteristic 
indurntion, and subside spontaneously or go on to suppuration. 

When ph imosis exists the diagnosis between subpreputial chancres and 
chaucroida1, herpetic, or balanitic ul<!crations is often one of great difficulty. 
It should be founded on the following considerations: 

Subpreputial Chancre. 

The incubation is that of chancres, ten to 
twenty-one days or more. 

If the site of the original trouble can be felt 
or can be described by the patient, it will 
be found to be single. 

Inflammatory phenomena comparatively 
sliJ(ht. 

Swellinµ; hard, dry, indurated character
isticall y. 

The discharge from the preputial orifice is 
moderate, thin, i:ierous or bloody, not 
readily inoculablc. 

The margins of the preputial orifice are not 
markedly inflamed or ulcerated. 

At Mome point the induration can 1nobably 
be isolated from the surrounding tissues 
and raised and felt between the thumb 
and fin~er. 

Syphilitic buboes are invariably present. 

Subpreputial Ulceration (non-syph
ilitic). 

The interval between the exposure and the 
subsequent ulceration, swelling, etc. is 
much shorter. 

Several points of ulceration, ahra!'iion, or 
pustu lation will usually be found or de
scribed. 

!nflammatory phenomena-heat, pain, red
ness, swelling-very marked. 

S\\~f11:}~i?e~1~1~111~~~~~~;:i~fa~~ulcnt1 like that 

Di~cl~ar~e profuse, purulent, usually very 
1rr1~at111g. and apt to he inoculable, both 
accidentally and experimentally. 

Almost inrnriably ulcerated. 

'l'his is usually not possible, no distinct 
di,·iding line existing. 

. The ~iagnosis between a new i~durate~l chancre. and an ulceration occupy-

~~i::r~3~,?;e~0p~~~ cl~~1~~:1~et!~~;~d~i;~:~:e~ ~i·il~~~:lt~a~nnd~v:n~;s~r:lyc~~~; 
history of the case can be obtained, is impossible. The latter cases are often 
reported as instances of a second syphilitic infection. The opinion must be 
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based upon the presence or absence of a syphilitic history and the circumstances 
of the exposure, incubation, etc. The posi:;ible effect of local irritation on an 
ol<l in<lurated mass should always be taken into account. 

The p rogn osis o f syphilitic chancre, considered as a local affection, 
depends chiefly upon the ~cat of the lesion. A chancre of the conjunctiva 
may give rise to a grave ophthalmia: a chancre of the tongue or of the fauces 
may cause great debility through interference with mastication, deglutition, 
and digestion. As regards the genital organs, however, the prognosis is 
almost uniform ly f'axorab le. Pbagedeuic or gangrcuous processes :.ire rare; 
ukcration even is usually ,·cry sl ight, or, if seemingly extens ive, is apt to be 
at the expense of the neoplasm, and not of the normal tissues. 

'fhe relation between the coustitutional disease of which the chancre is the 
precursor and the sore itself is a question of great interest. It may be at once 
acknowledged} however, that our information upon this point is deficient. w·e 
are able neither to predict the form of local lesion from the character of the 
source of infection, nor, on the other hand, can we, with any accuracy, fore
cast the constitutional condition which will result from any given sore. 'l'he 
varieties of the chancre in form, extent, etc. depend more upon local causes or 
upon the idiosyncrasies of the patient than upon any special source or pecu
liarity of the virus. Every syphilographer of experience has seen the most 
widely-differing forms of initial lesion derived from the same indi,·idual, and 
a. similar diversity exists in the forms of constitutional disease arising from 
a given focus of infection. 'l1he amount of glandular implication is also an 
entirely unreliable guide and presents all sorts of variable phenomena. 

The Treatm e nt of Cha n cre.-Every surgeon whose work has brought 
him in contact with large numbers of cases of venereal sores must recognize 
the fact that between the typical soft, suppurating locul sore und the distinctly 
indurated chancre there are large numbers of doubtful ulcers which partake of 
the characteristics of both: local sores with deceptive inflammatory hardening, 
and true chancres with equally deceptive inflammatory softening, suppuration, 
and even loss of substance. Nearly every specialist who !ms written upon 
the subject has recognized and been influenced by this well-known fact. 

Fournier, perhaps the most eminent living syphilographer, has recorded 
a case which bears most strongly upon the question under consideration: 
A female child, six years old, was said to have been infected with syphilis 
during an attempt at rape. She had marked vulvitis, and upon the labia 
three grayish, shallow, indolent, indurated ulcers covered with a diphtheritie
looking membrane and raised a little above the general surface. In both 
groins there were enlarged, multiple l~'mphatic glands. Ile positively diag
nosticated char:cre, but, conforming to his custom in metlico-legal cases, declined 
to testify for a few days. During this time, under a simple dressing, the 
symptoms disappeared, and the patient, who was carefully obsencd for se~'eral 
months, never showed any subsequent signs of infection . Fournier believes 
that the case demonstrates that small inflammatory lesions may so closely 
resemble chancres as to decei,,e the most experienced surgeon, and adds that 
in med ico-legal cai;;es the diagnosis should not be made upon the local lesions 
alone, hut should depend upon the development of constitutional symptoms. 

The surgeon who is dai ly called upon to give rin opinion in cases which 
involve the whole future of the individual, his relations to the other sex, his 
determination toward celi bacv or matrimony, his matrimonial relations if lie 
should be already married, "the question Or the influence of paternity, the 
institution of a. course of treatment extending over years, the diagnosis of any 
obscure visceral troubles which he may dernlop later in life, the profoundly 
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depressing mental effect which a knowledge of syphilitic infection usually has 
upon intelligent people,-thc surgeon who remembers these facts and recalls 
the views abo1·e cited as to the possibility of error should surely hesitate about 
beginning a. course of' treatment which will possibly obscure or render i.ilto
gether impossible the diagnosis. While there is no po•itive advantage in delay 
as regards the subsequent course of the case, yet, on the other hand, the gain 
from the immediate treatment during the primary sore is not sufficient to 
counterbalance the doubt and uncertainty which that treatment often throws 
about the future !if(> of the patient. Certainly the cases arc comparatively 
rare in which a. ca refu l surgeon would be willing to make an absolute diagno
sjs of syph ilis during the ex istence of the primary sore alone. A few neces
sary exceptions to this rule may be included under the following heads: 

1. Where confront"t ion is possible and the sore is distinctly" typical one. 
2. Where with a typical sore its continued existence would destroy or imperil 
th e conjugal relations of two people or possibly the happiness of an entire 
family. 3. Sores with characteristic induration, but with marked tendency to 
spread and involve important regions. 4. Sores in such conspicuous positions, 
as upon the lips or the nose, that their continuance would involve a general 
knowledge of the patient's condition. 

With these exceptions it is the part of wisdom to wait until the development 
of glandular enlargement at some point removed from the initial lesion, and 
not, therefore, by any possibility a. result of simple adenitis, demonstrates the 
constitutional character of the trouble. It is to be hoped-and, indeed, rnay 
be confidently expected-that the progress of bacterial investigation will in 
the near future enable us to make a very early and positive diagnosis, but we 
cannot do so as yet. It is not necessary, however, to wait for the syphilo
dermata. rl1rea.tment may be safely begun when, after a. suspicious sore upon 
the genitals, consecutive enlargement of the epitrochlear or post~cervica.l lym
phatic glaucls takes place. 

The argument above used against the mercuria.l treatment of chancre 
applies with eq ual force to the local abort ive measures which have from time 
to time been recommended. These lnclude excision; cauterization J. antiseptic 
measures; and various local applications of mercurial preparations by means 
of oi~tments, ~ypoder.matic injections, or o~herwisc. Taking them in the order 
mentioned, their relative ach·antages and disadvantages seem to be as follows: 

As to excision, it appears unquestionable that it can be of service in 
but a very small proportion of venereal sores as they usually come under the 
notice of the practitioner. The opinions of sypbi lographers, however, vary 
greatl;r in ~eganl to the value of this form of .trea.tmcnt, and ln the light of the 
opposing views a safe general rule for practice 1s to assume tLat a sore seen 
within a few days after its appearance, and as yet unaccompanied by any 
enlargement of the lnguinal glands, is still a localized lesion. If fa.vorably 
situated-i. e. upon the sk in of the prepuce or of the genitals-it may be 
removed, the surgeon pick in& up .the sore. and surrounding ti~suc with a pair 
of toothed forceps, and removmg 1t by a single sweep of the knife or by means 
of scissors curved on the flat, afterward dressing the wound with iodoform or 
boracic powder. By this plan of treatment we give our patients whatever 
small chance there may be of avoiding constitutional disease, while at the same 
time we expose them to the minimum degree of local pain and disturbance. 

When the patient refuses this treatment, or when the sore is so situated 

~~~~r~~ti~:mco;::er'iz~~~~?t c;ith r~;~~~r:?:~~cp~~d h!~;r~:a~~'p1~;e~~forr~i?ii 
cases (and these compnse the maJonty which come for treatment) in which 
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a week or more has elapsed since the de\'clopmcnt of the sore, and in 
which involvement of the dorsal lymphatics of the penis and the inguinal 
lymphatic glands is obscn•able, cauterization as a routine method of treatment 
should be rcjected 1 on account of its undoubted uselessness at that stage in 
preventing constitutional disease; the pain which it causes; the inflammatory 
action which follows it, and which often produces enough ccdcma and swelling 
to cause phimosis, and thus conrnrt an open sore into a hidden one; the sub
sequent effusion of lymph, which simulates true indurntion and confuses the 
diagnosis; and, finally, the greater liability to the production of suppurative 
action in the ordinarily indolent bubo of syphilis. 

The so-called antiseptic treatment of the initial lesion of syphilis is a mis
nomer, so far as the essential character of the sore is conccmed, unless it be 
me:mt to include only the thorough destructive cauterization of all portions of 
the infected tissue. Applied simply to superficial dressings placed over the 
chancre. it can refer only to the prC\'ention of the development of pyogenic 
organisms upon the surface of the sore. As the tendency of infecting chancres 
to suppuration is generally unimportant, we can hardly expect advantages from 
the employment of aseptic or antiseptic methods which are at all commensurate 
with those obtained by the same methods in ordinary surgical conditions. 

The local treatment by hypodermatic injection of mercurials beneath the 
base of the initial lesion and into the mass of indurated lymphatic glands rests 
upon the view that mercury acts as an antidote when brought directly into con
tact with the syphilitic germs, and tbat this influence would probably be espe
cially active if the drug were brought to bear directly upon the local lesions 
which are the foci of infection during primary syphilis. If we believe that the 
virus remains localized for a time after inoculation, and is not disseminated 
through the general system, and that mercury acts by its germicidal influence, 
this treatment is not unphilosophical, but seems inferior to the more thorough 
plan of excising both the chancre and the enlarged lymphatics of the groin. 
The latter procedure would be less likely to result in local troubles, such as 
abscess or cellulitis, and would certainly be more effective. '£he rules as to 
the treatment of chancre may accordingly be expressed as follows: 

1. While it is unquestionably desirable to begin mercurial treatment at the 
earliest proper moment, :rnd while that treatment undoubtedly either suppresses 
or renders milder the subsequent secondary manifestations, and while there is 
every reason to belie\'C that in this way the liability to later or tertiary lesions 
is somewhat lessened, nevertheless the sum-total of these advantages does not 
warrant the employment of mercury one moment before the diagnosis of con
stitutional disease is absolutely assured. 

2. While in many cases that diagnosis ~an be made with a hiE?h degree of 
probability from the appearance of the primary sore alone, yet it cannot be 
said that all possibility of error is excluded until some general symptom, such 
as the enlargement of distant lymphatic glands, has shown itself. 

3. The administration of mercury during the existence of the primary sore, 
unaccompanied by general symptoms, for the purpose of suppressing or "abort~ 
ing" syphilis, is not, therefore, justifiable, unless by confrontation the diagnosis 
can be confirmed, or unless there are urgent and unquestionable reasons for 
securing rapi<l cicatrization of the c.han~re. . . . . 

4. It is proper to employ cautenzat1on or exms1on 1 according to the site of 
the chancre, in cases in which it is seen ver.y soon after .its appcar~~~e, and 
especially when it is known to .have follo.we~ rnter?ours~ w1~h a. s:vph1ht1c p~r
son. 'The chances of preventing const1tut1onal 111fect1on rn this way, while 
slight. may yet be considered sufficient in such cases to counterbalance the dis· 
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advantages of the method, such as pain, swelling, the production of phimosis 
or of suppura.ting bubo, and the obscuring of the diagnosis by the resulting 
inflammatory exudation. 

5. Aseptic or antiseptic measures, while harmless, cannot be considered 
especially indicated in the local treatment of chancre, and in all probability 
can have no true abortive influence. 

6. The local use of mercurials, hypodermatically or by inunction, is perhaps 
worth a trial, but it is probably inferior to the more radical methods based 
essentially upon the same principles-namely, excision and cauterization . 

Chancroid.-The form of sore known as soft sore, soft chancre, simple 
chan cre, non-infecting chan cre, and cbancroid is vario usly ascribed to the 
inoculation of a. specific virus (the chancroidal), to infection with pus-microbes, 
and to a mixed (syphi litic and purulent) infection. ~I.1here is some reason to 
think that there is a specific virus for chancroid. No final conclusion can yet 
be stated, though bacteriology will doubtless definitely settle the matter at no 
distant period. In the mean time we may be content to consider chancroid 
as a sore which has a very different appearance and runs a very different 
course from an infecting chancre. 

In the case of a chancroid there are observed from the first certain phe
nomena.. The first day we see a small red point, which on the second day 
becomes a pa.pule, and is converted into a pustule by the end of the second or 
third day, especia.lly in a region where the skin is delicate. The pustule soon 
breaks, and beneath the lowest epidermic layers we find a deep suppurating 
ulcer, which r:ipicl ly extends in circumference and <lepth, becoming at the end 
of the first week deep and crater-like with perpendicular or undermined edges; 
its surface is granulating, irregular, and infiltra.ted with pus, which is abundant 
and gives it a grayish color. The serum upon the surface of an indurated 
chancre, on the contr:iry, is small in amount an'1 transparent. 

In the chancroid there is no sclerosis of the vascular walls; we meet with 
the phenomena of inflammation, but there is no induration or thickening of 
the wall a.nd no narrowing of the caliber of the vessels. The fibrous trabeculre 
of the dcrm of the region involved arc not preserved intact. 'l1he fibrils sepa
rated by the lymph-cells are themselves destroyed by the softening of the tissue 
·and by the suppuration. 'l1hese changes upon the surface of a. chancroid result 
in the fibrous tissue losing its firmness and elasticity; its fibrous trabcculre have 
a tendency to tlisappe:1r. The ~ymph-cells, which collect in great numbers in 
the granulations and neigbbormg connective ti~sue, arc large, turgid, and 
become free by softening the fibrils between which they are placed. The 
absence of specific induration comparable to that of the indurated chancre, 
and also a tendency to a progressirn destructiYe involvement of neighboring 
tissues, result from this anatomical arrangement of clements. From this it 
will be seen that between chancre and chancroid there is a marked histolocr
ical difference, one being essentially a prominent pa.pule or new arowth, the 
other an ulcer. A chancroid is apt to be painful and itching; tbc

0 
pus, which 

is secreted in large amount, is inoculable upon the p;itient, who frequently inoc
ulates himself inadver.tently or from ~ncleanliness, so that it is often multiple. 

Phagedena.-E1ther a cbnncro1d or a chancre, but oftener the former 
may be accompanied by such intense local infection and tiRsue-nccrosis that 
it spreads with great rapidity both on the surface and toward the deeper 
structures. It may thus produce one of the most destructive and most 
obstinate forms of ulceration. It is not known certainly whether this indi
cates essentially a. lc~sened power of resistance or a new microbic infection. 
Probably both conditions coexist in the majority of cases. 
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When the lymphatic glands are affected there may occur a true suppurating 
bubo, especially if the patient be broken down in health or if he has been 
negligent of treatment. In this case an inguinal gland is swollen, fixed, and 
becomes very la.rge; the skin reddens upon its surface, and we soon feel a super
ficial fluctuation. due to pus formed in the cellulo-adipose tissue surrounding the 
gland . When this a.bscess is opened the glanrl in some cases suppurates, and 
there is formed an irregular cavity which secretes sanious pus; the skin consti
tuti ng its borders is red, inflamed, n,nd separated from the tissue beneath . 
These glandular abscesses, like the chancroid, sometimes become phagedenic. 

Chancroid is variable in its duration, which is sometimes quite short, last
ing three, four, or five weeks; at other times it continues several months, and 
sometim es, if it is phagedenic, one or more years. 

The Treatment of Chancroid .-Wbile it has been for many years the 
custom to cauterize freely all soft or suppurati 11g venereal ulcers-i. e. all 
sores diagnosticated as chan croid, whether situated in the genita l regions or 
elsewhere-the introduction into surgery of the principles of antisepsis, and 
with them of such drugs as iodoform, has greatly modified this routine treat
ment. It is safe to say that chancroids are neither so frequent nor so severe 
as they were yea rs ago, and that by the appl ication of antiseptic methods to 
thrir treatment a great advance has been made in the ease and certainty with 
whi ch they can be cured. 

In a large majority of cases daily irrigation with sublimate solu tion of 
1 : 500 or 1 : 1000, followed by free dusting with iodoform or by the appl ica
tion of an ointment consisting of one and one-half drams of iodoform to one 
ounce of carbolated cosmoline, will be followed by speedy cicatrization. If 
these fail, the continuous application by means of pledgets of cotton or lint of a 
lotion containi ng sublimate, boric acid, and perox ide of hydrogen will often cure. 
If, in spite of this, the sore deepens and extends, destructive cauterization with 
fuming nitric ac id or the acid nitrate of mercury is at once the safest and 
speerliest method of cure. 

'l1he objections to the cauteri zation of chancroi<ls are as follows, and are 
similar to those mentioned in relation to chancres : First. The pain to wh ich it 
gives rise. Second. The inflammatory action which follows, and which often in 
the case of the male produces enough redema and swelling to cause phimosis, and 
thus to conceal the sore and prevent the proper application of remedies. Third. 
The subsequent effusion of lymph, which is apt to ca.use an indura.tion closely 
resembling that of the true chancre, and thus greatly to obscure the diagnosis. 

The general rule may be followed of meeting indications-that is, of using 
sedative lotions, lead-water, 01· lead-water and laudanum, or sulphate of 
zinc and opium-in the acutely inflamed. painful sores; and of using stimulat
ing washes-sulphate of copper, strong zinc solutions, nitrate of si lver, etc.
upon indolent, pale1 and flabby ulcers. Special indications having been met, 
iodoform will generally complete the cure. 

SYPilILITIC BUBOES. 

Almost at the same time that tho chancre becomes indurated the lymphatic 
glands, connected with it by means of the lymphatic vessels, undergo hyper
trophy. The glands nearest to an infeci..1ng chancre become enlarged and hard; 
they roll readily beneath the skin; they are painless and do not suppurate. These 
clinical characters are unvarying. They arc found in the groin when the chanm:e 
is upon the external genitals; in the submaxillary glands when the chancre 1s 
upon the lips; in the ax illa when the chancre is upon the nipple or band. 
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The glands of the groin, in connection with a chancre upon the genital 
organs, are successively involved, the gland first affected being the most inferior 
of the group upon the diseased side. When the chancre is situated at one side 
of the frenum, it is not uncommon to find the buboes in both groins, a cer
tain amount of decussation occurring between the lymphatics of the former 
region. '.rhe inguinal glands are all hypertrophied, but are distinct one from 
another, the skin remaining healthy. 

About a month and a half after this enlargement of the glands near
est to the chancre all the lymphatic glands of the body are successively 
invaded, at least all those which are visible. They appear a li ttle inflamed 
before or at the same time with the ernption of the cutaneous syphilides. Prob
ably all the glands of the economy are affected, and cases of enlargement of 
the glands in front of the sacral, lumbar, and dorsal vcrtcbrm have been 
reported. The subcutaneous glands affected by syphilis are the cervical, 
maxillary, occipital, etc. Among the most important glands for diagnostic 
purposes are the post-cerv ical, which do not enlarge from local causes so fre
quently as the anterior chains of cervical lymphatics (glanduloo concatenatre), 
and which are therefore almost pathognomonic when they undergo painless mul
tiple enlargement at about the period for the appearance of the early secondaries. 

In syphilitic lymphatic glands the follicles of the delicate reticulated tissue 
are hypertrophied, and occasion small Iobulatcd projections upon their surface 
when the capsule is removed. These glands remain more or less enlarged, 
not only during the active period of the secondary lesions, but frequently after 
the syphilides have disappeared. 

The following tables will serve to contrast tbe buboes and lymphangitis 
characteristic of the two chief forms of venereal sores : 

Syphilitic Bubo. 
Always accompanies or follows infecting 

chancre. 

Several g lands involved, ma.king a. group or 
chain or small, movable glands in one 
groin or often in both. 

Appears soon a.fierchancre. 
Slight enlargement, 
Cartilnp;inons induration. 
No inflammatory to1ymptoms. 
Glands freelymornhle. 
Skin normal, not adherent. 
Painless. 
Indolent, slow. 
Terminates by resolution, rarely by suppura-

tion. 
No marked tendency to phagedena.. 
Noloca.1 treatment effective. 
Mercurial treatment hastens resolution. 

Syphilitic Lympbangitis. 

L~l:Pc~:~i:; :~:~e~f ~e~~i~S~~~n~;Jie~he vas 
Painless to touch. 
No pain on erection. 
Skin nornml. 
Terminates by resolution. 
Local treatment unnecessary and ineffective. 

Inflammatory Bubo. 
Occurs in only one-third of the cases of 

chancroid; occasionally, but more rarely, 

~~n~~~~:~~ :aif!~~i'~:~,1~l~cfe~~~~n w°:u~d 
of the lower extremity. 

One gland implicated, rarely bilateral. 

No definite time of appearance. 
Great enlargement. 
InHammatory hardness. 

~:~J'fii:~s{~~t;iadenitis). 
Skin red , adherent. 
Painful. 
Runs an acute course. 
Usually suppurates, rarely undergoes resolu-

tion . 
Phap:edena not very uncommon. 
Local treatment required. 
Mercury bas no influence upon the condition. 

Inflammatory Lymphangitis. 
Same, but less hardness. 

Painful. 
Erection gi,•es rise to pain. 
Skin red O\'erinHamed vessel. 
Resolution or suppuration. 
Local treatment of great use. 
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SECTIO~ II.: GENERAL SYPlTILIS. 

At about the time of the general lymphatic enlargement- and coincident 
with or preceding the earliest eruption-we have a characteristic group of 
symptoms- viz.: 1. Fever, varying from 100° F. to 101° F., coming on toward 
evening and associated with moderate anorexia and malaise. 2. 1liuscular and 
articular pains, chiefly affecting the muscles an<l joints of the chest, back, and 
upper extremities, but sometimes very general and quite severe. 3. Alopecia, 
not confined to the scalp, but involving the hairs of the whole body, distin
guished from ordinary baldness by that fact, by the concomitant symptoms of 
syphilis, and by the irregular, moth-eaten character of the bald spots. 

ConstitutionaJ syphil is may be diagnosticatcd when an indurated genital 
chancre is followed by a painless, hard swelling of the inguinal glands and of 
others like the post-cervical, which are remote from the spot of local irritation. 
1l 1he change of the lymphatic gland is so cha.racteristic that from it alone the 
diagnosis of syphilis is possible when the cerv ical, maxillary, supratrochlear, 
and other lymphatic glands are invaded, as well as those in the inguinal region, 
and still more easily when the fever, pains, and alopecia are present. 

SECONDARY RYPllJLIS. 

The eruptions of the skin and mucous membranes soon make 
their appearance, and constitute the first manifestations uf the secondary stage 
of syphilis. 

'fhese syphilides usually appear about six weeks after the beginning of 
the infecting chancre, sometimes sooner: at other times later, even two or two 
and a half mouths from the date of the chancre. They a.re seldom as late as 
three or four months, yet in rare cases they ha.vc occurred after five months 
have elapsed. The mercurial treatment, when given during the existence of 
the chancre, has been accused of causing this retar<lation of syphilides, and 
doubtless does so, but it must no t be forgotten that the evolut ion of the disease 
is very vari;1ble. 

Cutaneous and mucous sypbilides are more superficial when they are more 
recent, and grow deeper as they grow older. Thus the syphilides of the first 
period of secondary lesions affect only tho papillary surface and epidermic lay
ers. 'l1hese are erythemata, or superficial spots, as ro~cola: or limited, slight, 
and temporary inflammations of the papillary and epidermic layers, as pa.pules. 
The older syphilides, on the contrary, belonging to the later secondary period, 
appear as pustules or tubercles,1 which affect the deep cutaneous and subcuta
neous la.yers in connection with the papillary network and epidermis; they are 
destructive and are followed by cicatrices. 

A classification of syphilides similar to that adopted by Corn ii and based on 
their pathological histology is both useful and practical. It is as follows: 

1st. Erythematous syphi lides-erythema; macules: roseola. 
2d. Papular syph ilides-conical, lichen-like syphilide; large papules. 

-Patches of papulo-lenticular syphilide; papulo-squamous. 
3d. Pustular syph ili des-a.cneiform; impctiginous; ecthymatous; 

rupia1. 
4th. Gummatous and tubercular syph ilides. 
In this classification there is indicated the gradual passage of the superficial 

lesions of the early period of secondary symptoms into the deeper and later 

sim:>~J~~ i~~~i~;~J~~~~::~t~~~~~~' :d1 dt~~!f:~~i1t1~a~rtl~~:C ei~1~~:;.0i~f:i~:P~.~i~· th~t br;:f1U 
of tuberculosis. 
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lesions of the second period, and finally into the rupia, tubercles, and gum-
mata of the third period. . 

Syphilides of the first period are almost always polymorphous; that is, the 
eruptions present at the same time the different. varieties of rose~la1 p~pules, 
and small pustules or squamous papules. In ordmary eczema or 11npet1go we 
have the same elementary lesion of the skin at all points, and the same. appear
ance of all the regions affected; but, on the contrary, there are found m syph
ilis varied elementary lesions, spots of erythema alongside of papules and 
vesico-pustu]es, and other lesions modified according to their location. In 
other cases there wiH be seen a papular syphilide in a somewhat chronic state; 
the pa.pules when upon the skin of the limbs appear dry, their epidermis desqua
mating. In those regions where the skin is in folds, as upon a dependent 
mammary gland, the papule, instead of being dry, is moist; upon the palm of 
the hand, where the epidermis is corneous and thick, the epidermic layers 
over the papule form bard scales, which have incorrectly been compared with 
psoriasis. '!'bis polymorphous condition and the blending together of the 
elementary lesions are among the best diagnostic characteristics of syphilides. 
Syphilides of the late secondary period frequently involve all the layers of the 
derm and epidcrm, and are given compound names, as papulo-vesicular, papulo
pustular, tuberculo-pustular, etc.-names which define themselves. 

'l'he syphilides have a color which is said to resemble that of copper or of 
ham; this is owing particularly to extravasations of red blood-corpuscles, and 
is marked in the eruptions of the first period. The copper color is not seen in 
lesions of the mucous membranes. Another distinctive characteristic of syph
ilides, except diffused erythematous roseola, is that they all have a regularly 
round shape, whether isolated or in groups. They form small circles, figures-of-8, 
etc. Finally, the lymphatic glands are often affected in the region invaded by 
the eruptions, and the action of mercury upon these eruptions is to cause their 
rapid disappearance. 

The earliest cutaneous symptom in syphilis is almost equally apt to be an 
erythema or a roseola, the former a diffused mottling of the surface, affecting 
chiefly the trunk and abdomen and without appreciable elevation: the latter, 
somewhat darker in color and apt to show a tendency to become papular. 
Roseola. may indeed be considered as .an eruption intermediate between the 
erythematous and papular syphilides. 'l'hc diagnosis is usually easy, and can 
readily be made from simple roseola, the roseola caused by copaiba, by expo
sure to the atmosphere, by measles, by bites of insects, etc., if the patient be 
examined with care, if enlarge<l lymphatic glands and mucous patches are 
looked for, and, finally, if the special color of the papules and the history of 
the case be remembered. 

'..rbc papular syphilides may be small or large, and may be a~~ociated 
with such an accumulation of epidermic scales as to receive the name of the 
papulo-squamous syphilides. The.first variety (small papules) has received the 
name of lichen-like or miliary syphilide. '.l'he color of the papule is very cha
racteristic. 'l'bc elevation of the skin is due to a thickening of the papillre and 
epidermic layers; but at the summit of the papule and over all the surface 
forming it the most superficial layers of the corneous epidermis have desqua
mated, while those at the margin of the papule a.re continuous with the normal 
skin of the periphery. Tbc papules remain a varying length of time; they 
usually disappear in three or four weeks when mercurial treatment has been 
emp~oyed; at ot.her times. they c~ntinue for two and three months. They are 
modified accordmg to thell' locat1on . The mucous patches corresponding to 
this variety may be small and acuminated. 1J pon the scalp the eruption appears 
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as small pustules or papules covered with a yello.vish or brown scab; upon the 
palmar surface of the hands the papules are covered with hard epidermic scales 
or they are depressed and surrounded by a corncous epidermis. 

The second variety of papular syphilides is characterized by large papules, 
having a diameter of from half an inch to an inch, or even larger. ln its 

~;~1~1~~0fti: ~~:~~1:t~~i~~~~i~~c:o~~:i~~~e~~~·~· '~~f:~ :~~U ~~~: s:u;·!~~~'ia;r~!~~r~0~~ 
the epidermis are desquamating; at the periphery of the papule the desquama
tion is arrested, and here is seen a thickened epidermic border. The surface 
of the papule is smooth and circular. 

In the papular eruptions generalized over the entire body the sk in where 
they are situated often becomes so thick as to warrant the term papulo-tuber
culous; they unite and form large bands; for cxa.mple, upon the forebead
eorona veneris--0r surround the mouth and alre of the nose; they also form 
circles upon the shoulders, neck, and trunk, and extend over the surface of the 
limbs. Often, during the period of acme, they arc covered with thick scales, 
which may be removed in irregular fragments by scratching; this form is termed 
papulo-sguamous. Their color is always very distinct, intense, deep copper-red. 

The essential histological changes which enter into the formation of a 
syphilitic papule are a hypertrophy of the papillre of the skin, an increase in the 
number of epithelial layers which form the epidermis, and a proliferation of 
the cells of the retc mucosum. 'fhe blood-vessels are congested, and there 
occurs an extravasation of the blood-elements into the tissue of the derm 
which gives the characteristic coloration to the lesion. Desquamation of the 
superficial layers of the skin is one of the features of the papule. The changes 
are not limited to the papill~ and superficial corium, but in some varieties 
extend to the subcutaneous adipose tissue. There is no vascular sclerosis 
comparable to that met with in the chancre. These changes are modified by 
situation, duration, etc. 

'.L'he diagnosis of a large papular syphilide is never very difficult. The 
special color nnd the arrangement of the pa.pules, the in vol vcment of the palms 
of the hands and soles of the feet, also of the palmar surface of the fingers 
anu plantar surface of the toes, the enlargement of the lymphatic glands, the 
frequent existence of mucous patches, are all characteristic. The papular 
syphilide is indeed the most distinctive of all, and the most common after rose
ola. It is seldom tlrn.t a syphilide with large papulcs continues less than two 
months, an<l frequently it remains three, four, or five months, especially if 
mercurial treatment has not been employed at all or too timidly. There is no 
form of medical treatment in which the curative power of a remedy is so evi
dent and so admira.ble as in the use of mercury in cutaneous syphilidcs, and 
particularly in the severe forms of pa.pulo-squamous eruption. 

Mucous Patches.-A transforma.tion of a syphilitic papule into a mucous 
patch takes place whenC\'er it is under the continuous influence of warmth, 
moisture, and friction, as on a mucous membrane at a muco-cutaneous junction 
or in the creases or folds of skin. Under these circumstances the overlying 
epidermis or epithelium is macerated and diRappears; the papulc, originally 
small, rapidly extends in superficial area; it becomes gra.yish or opalescent in 
appearance if seated on a mucous surface; reel, smooth, and polished if on the 
skin. In either case it is moist and has a free secretion, often offensive, and 
always highly contagious. 

The most common seals of mucous patches arc, first, in the order of their 
frequency, the genital organs and region of the anus. 1.1heir location varies 
according to the sex. With women mucous patches of the labia and of the 
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vulva are almost constant; with men, on the contrary, they are not very 
frequently met with on the prepuce or glans, the most common seats being 
the scrotum and anus. With women the anus is also frequently the seat of 
mucous patches. 

The histolo,qieal structure of mucous patches consists in a thickening of 
the epidermic layers and an increase in the size of the papi!lro of the skin by 
a development of the elements entering into their structure. ~.l1his increase m 
size of the papillre causes a corresponding increase in the length of the inter
papillary prolongations of cells of the rete mucosum. 'l'he blood-vessels of the 
papillro are distended with blood . The tissue of the derm is found prolifer
ating. 

D iagnosis of Mucous Patches.- It is almost impossible to mistake 
a mucous patch after a number have been seen. 'l'hey are formed upon a 
pa.pule-that is, an inflammatory swelling of the corium and papillre; their 
surface is oozing, and the epidermis or epithelium "hich covers them is satu
rated or dcsquamated. Thus, upon the labia majora and minora there are seen 
whitish patches or small points which resemble moist or pulpy paper, and 
consist of epidermic cells or changed superficial epithelium; upon a mucous 
membrane, as on the lips or palate, the epithelium is whitish, opaline, resem
bling a surface which has been touched with nitrate of sil vcr. The mucous 
patch, if eroded, has a surface which is red and smooth after the superficial 
epithelium has desquamated; the shape of the patch is always circular or 
regularly oval, and the derrn is thickened upon its surface. The patches of 
the vulva and labia majora, likewise of the anus and of the scrotum and scroto
fcmoral folds, even when iu process of healing are very distinct; as the epider
mis forms, the derm remains a little papular and the surface dull red. 

The syphi litic papules, covered with thick superficial layers of corneous 
epidermis-that is, with scales- are termed papul o - squamous syph ilides. 
They arc generally very obstinate, since the layers of the epidermis repose 
upon the thickened and chronically inflamed derm. 1'hesc squamous pa.pules, 
covered with or deprived of their epidermic layers, when situated upon 
the palms of tbc hands and soles of the feet, are called palmar or p la nta r 
syph il ides. 'The papules are modified simply on account of their seat and 
the structure of the skin of the bands and feet. Here the corneous epidermis 
attains considerable thickness and resistance; it forms a layer which at times 
measures a millimeter in thickness and is dense and bard like parchment. 
Thus it offers more or less resistance to the development of the papules, 
especially at their beginning. Later, however, the epidermis coverincr the 
papule is raised, cracked, and partly or completely eliminated, or it forms

0

hard 
and irregular stratifications. 

With syphilitic papules, and at the same time with secondary syphilides, 
there occurs a lesion allied to the lesions of the epidermis-viz. the changes 
of tbe nails. 

Syphilitic O nychia is a disease of the nails, the peculiarities of which 
result from the anatomical structure of the matrix of the nail and of the peri
and subungual papillo-epidermic tissue. There are <lescribcd two varieties
the dry and the moist. 

'.rhe a,.y variety of onychia generally accompanies the papular and papulo
squamous eruptions situated upon the fingers and toes, the ends of which are 
attacked by pa.pules, which pass a.round their extremities or may he seated a.t 
the roots and edges of the nails or under them. Sometimes the nail is cracked 
and readily broken; it is dry and separated from the skin . Sometimes, when the 
pa pules exist at the ungual matrix, there is a swelling of the skin at this region, 
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and the formation of the epidermic layers of the nail is very much interfered 
with . At times there is an irregular thickening of the nai] by hard scabs, 
which are stratified and occasion a dense, irreguhtr elevation. 

The moist variety of onychia occurs with vesiculo-pustular or pustular 
syphilides. Sometimes true wbitlow is met with. 

r11hc:se conditions often terminate in the destruction of the nail, and neces
sitate rest, antiseptic fomentations, and afterward some simple dressing. 

Pustular Syphilides.-'l'he pustular syphilidc is found in the form of 
acne, of impetigo, or of ecthyma. Syphilitic acne is always early and super
ficial. Impetigo and ecthyma may also occur in the first stages and without 
any element of gravity, but in other cases, where they a,ppear very early, may 
be of graver import; during the later eruptions they assume a still more serious 
aspect, and tend to ntpid extension both in depth and superficial area, resulting 
in pustulo-crustaceous ulcers, of long duration and of extent corresponding to 
the amount of suppuration and the tendency to confluence of the lesions, which 
are often accompanied by symptoms of general cachexia, and in exceptional 
cases even terminate in death . 

SypMlitic acne is as much a papule as a pustule in its structure and 
evolution. It forms a small conical projection, upon the top of which appears 
a very slight epidermic elevation, caused by a small quantity of serous effusion, 
which rapidly becomes purulent. The pustule is of short duration, and is soon 
replaced by tt little crust, and then by scales, lea,'ing only a. stain, without 
cicatrix. '.rhis eruption appears in successive crops upon the face, the shoulders, 
the trunk, and thighs, in which latter situation the pustules are often confluent. 
'fhere are generally at lea.st as many papules or papulo-squamous spots as well
formed pustules, the papular elevation remaining after all traces of the pustule 
have disa.ppcared from its summit. It is an eruption of the early stages, and 
behaves like the papulrt.r syyhilide. It is distinguished from acne vulgaris by 
its distribution-for it especially affects the belly and thighs, while acne vulgaris 
is found on the face and shoulders-by its copper color and its greater dryness, 
and by the absence of white permanent cicatl'iccs. 

Syphilitic impetigo appears in the form of little pustules covered by crusts 
and resembling isolated pimples, or as patches formed by the union of many 
pustules. The pustulo-crustaceous form is commonly found upon the scalp at 
the same time that a syphilitic roseola or mucous patches have invaded the 
general intcgumental surface. 

'l'he impetigo may be the predominant eruption, the scalp, face, and fore
head being the points of election. The reason for the transformation of a 
papular syphilide into the pustulo-crustaceous form upon the face and scalp is 
found in the abundance of sebaceous glands with which those parts are supplied. 
These glands, when involved in the inflammatory action, produce a pn.pule; 
upon the cutaneous surface their secretion is modified, and consists then of a 
sebaceous liquid more or less intermingled with blood-corpuscles. As a result 
there is seen either a well-formed pustule, a sebaceous concretion, or a crust 
upon the surface of the papule. 

Usually the pustules are seated upon a reddish, copper-colored patch or 
pa.pule. 'Vhen the eruption is confluent it covers large surfa.ccs with scabs. 

8.1Jpldlitic ecthyma may be superficial or deep. The former variety occurs 
usually on the lower limbs, and appears as a large pustule with a thick dark 
crust. It leaves behind it ecchymotic stains. 

Deep ectbyma at first appears as a collection of pus under a large elevation 
of superficial epidermis, as occurs in the variety already described. The pus
tule is regularly circular; the contents inspissate by e\'aporation, and form a. 
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crust which increases by the addition of succe:-;sive layers. These crusts in 
superimposed strata, greenish or brown in hue, imbricated like the shell of an 
oyster, dry, resistant, are also met with in rupia, having the same configuration 
and immediately suggesting syphilis. l-nder this crust, which continues to 
enlarge and thicken, the pustule itself extends in breadth and depth. The 
crust overlaps the border of the ulcer, or, when the latter is the larger, is set 
within it like a watch-crystal in its case. When it falls off there is disclosed 
an ulceration extending to the papillre or even deeper into the skin. These 
pustules are sometimes spread singly over a large portion of the body, most 
frequently the inferior extremities; in other cases they are grouped in the form 
of circles or crescents. 

'J'he d iagnosis of syphilitic ecthyma from scrofulous ecthyma is frequently 
difficult. 'l'he latter ulceration is often deep and with perpendicular borders, 
as in the sypbili<les; the crusts, however, in syphilis arc drier, darker, and 
more imbricated, the cachcctic lesion suppurating earlier and more freely, con
sequently permitting of less adhesion of the crusts. This is not an invariable 
distinction, as in certain cases syphilitic ulcerations are attended with the 
formation of large quantities of pus. When the eruptiou is distributed upon 
the face and body as well as upon the limbs, the diagnosis of syphilis should 
be made, as the ecthyma due to scrofula is obserYed only upon the inferior 
extremities. 

'The history and concomitant symptoms almost always lead to a. recognition 
of the disease, as it is a persistent eruption, lasting for months or even for a. 
year, and often reappearing with all its original characteristics. It necessitates 
a guarded prognosis on account of its persistence and of the continual suppura
tion caused by it, especiaBy when it is widespread. It is formidable also 
because it indicates a gra,·e form of syphilis, particularly when it appears soon 
after the initial lesion. 

Rupia manifests itself at first by large elevations of the epidermis filled 
with a clear or bloodstained serum, soon becoming turbid and purulent. The 
bulla bursts, allows some of the liquid to csc3pc, and as it desiccates is covered 
with a. crust, which dries, accumulates new layers, and becomes imbricated with 
brown and greenish strata, as in the variety of ecthymajust described. Rupia 
is, of all the syphilides, the one attended with the largest, thickest, darkest, 
and most characteristic crusts, as it is also the one presenting the most exten
sirn ulcerations. Vnder these crusts the papillary layer and the entire denn 
are undergoing suppuration, as in the last two eruptions considered. 

In the t u bercles and g ummata of the skin are seen the latest and 
deepest manifestations of cutaneous syphilis. 

Syphilitic tubercles and gummata ha,•e striking analogies. They appear 
at the same stage of syphilis. are of the same clinical import, and are caused 
by the same pathological changes; the chief distinction being that the tuber
cles are more superficial, only invoh·e the derm, do not extend into the sub
cutaneous tissue, and give rise to a less abundant cellular infiltration. 

Tube rc ul a r syph ilides represent deep and enormously swollen papules, 
and are intermediate pathologically between the papule and the gumma. T hey 
appear as single, flattened pimples, attended with an induration of the entire 
skin, from the superficial epidermis to the deepest layer of the derm; they are 
sometimes solitary, sometimes in groups, and may be scanty or may be widely 
extended. Their farnrite situation is upon the face, a.t the mucous outlets, 
upon the nose, ears, forehead, back, neck, and inferior extremities, especially 
the legs. 

There are two varieties, the dry and the ulcerating. The dry tubercular 
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syphilide is usually copper-colored and covered with thick scales, almost crusts; 
there may be no ulceration, and healing may occur, with the production of a 
white or pigmented cicatrix, without any ulcerative process having taken place. 

'rhe ulcerative tubercular syphilides are more grave on account of the 
aburnlant suppuration caused by them. They may be isolated, but are usually 
in groups, often very extensi\'e. 

J [istologically, gum ma.ta and tubercles consist essentially in the forma
tion of embryonal cells, which in the former, the gumrnata, occupy a position 
deep in the <lcrm, infiltra,ting all the tissues, and in some instances even im1 olv
ing the deeper structures, bone, cartilage1 etc. 'J,hc tubercles are similar in 
their histological structure, but are limited more particularly to the skin, not 
affecting the su bcutancous tissues. 

The disease for which an ulcerating tubercular syphiUde is most likely to 
be mistaken is lupus vulga.ris, which is a cellular new-growth due to infection 
with the bacillus of tuberculosis, and results in various papular or tubercular 
patches which are usually followed by ulceration. It has no relation with 
syphilis, and should be carefully distiuguished from it, as the treatment bene
ficial in one case is useless or absolutely harmful in the other. The main 
diagnostic points may be tabulated as follows: 

Tubercular Syphilide. 
Occurs chiefly among adults. 

Considerable infiltration of skin. 
1.'ubereles opaque and of a deep brownish

rcd color. 
The characteristic ulcer produced in a month 

or two. 

Ulcers usually distinct. 
Ulcers deep and extensive. 

~~~~~~i~:~1~~11;i~\:~,u~~:;1%t~L~~~e:lf~~!ive. 
Crusts bulky,gri"cnish. 
Scales irregular in shape and attachment. 

Cicatrices soft, white, circular. 
History and concomitant symptoms of syph

ilis. 
Local treatment ineffecti'•e. Internal spe

cifictreatmenteffectsacure. 

Lupus Vulgaris. 
Occurs commonly in young persons i when 

in adults there is often a history of a 
similar eruption in chilrlhood. 

Not so marked. 
Tubercles often translucent and lighter in 

color. 
The same amount of ulceration would require 

several months or even years foritsde\•el
opment. 

Ulcers a.pt to be confluent. 

~~1~e0~~f~e;~~~~ ~:~c~>!~;~111~i1~fiI~~~~;~s~rea. 
Secretion slight1 inoffensi,·c. 
Crusts thin and dark-colored. 
Scales arranged more reµ;ularl_v. attached in 

the centre r1-nd loosened at the edges. 
Cicatrices distorted, irre~ular, puckered. 
No such history except as a coincidence. 

Eruption disappears only under very actire 
local treatment. ascuretting, or under the 
inOucnce of tuberculin. 

Gu m mata of the skin make their appearance at ''ariable intermls after 
the contraction of syphilis; sometimes very late-twenty or thirty years after 
the chancre-sometimes, on the contrary, very early, during the first year, or 
even in the fir t four or fi''e months; this occurs in the grM·e and abnormal 
varieties of the disease; most frequently tbe.v <le,·elop three or four years after 
the chancre. The favorite localities a.re the foce, sea.Ip, shoulders, neck, arms, 
th ighs, and legs, but they may appear in a.ny rC'gion of the body. 

Cutaneous gummata arc inflammatory tumors of the subcutaneous tissue
the cell ulo-adipose connective tissue-which terminate by discharging exter
nally: they cause a loss of substance to great depths, more considerable in 
extent at the bottom tha.n at the cutaneous orifice, the disintegrated tissue 
being slowly thrown off like the core of a funmcle. 

In the development of a. gumma. there are four periods, which include the 
processes of formation, softening, ulceration, and repair. '11he first period 



160 AN AMERICAN TEXT-BOOK OF SURGERY. 

is of long duration, and. as the tumor is painless, the patient usually discovers 
it by chance as a rounded or slightly flattened nodule seated deeply beneath 
the skin, which latter is slightly raised The nodule is movable in the sub
cutaneous tissue, is hard, consistent, and gives rise to no subjective symptoms. 
~L1he tumor grows slowly until it acquires a. rnlume varying from one centimeter 
in diameter to that of a hen's egg. Ordinarily it bas a diameter of from one
half to three-quarters of an inch. The skin over the surface of the gumma 
remains normal, until suppuration begins. After a time the tumor soft"ms, 
becomes doughy, and then fluctuation takes place. Soon the skin reddens, 
grows thin at the most prominent point, and is finally 1ierforated. The small 
circular opening gives exit at first only to a small quantity of purulent or 
gummy liquid; an open gumma not resembling in the least a discharging 
abscess. '.l1hc gumma does not at once empty itself when it is opened. ~'he 
inflamed connective tissue adheres by its deeper portions to the subcutaneous 
cellular tissue, which is thrown off in the form of small sloughs. Granulations 
forming at the bottom soon fill the cavity, the solution of continuity is repaired, 
and cicatrization takes place. The resulting cicatrix is depressed, often 
adherent to the deeper tissues or to the bone itself. 

'11110 clinical characteristics of the group of cutaneous syphilides may 
be stated as follows : 

1. General or constitutional symptoms arc usually absent, with the excep
tion of the syphilitic fever which precedes or accompanies the early eruptions. 

2. Additional evidences of syphilis will usually be found, and should be 
carefully searched for-the chancre, its cicatrix or its induration, the buboes, 
sore throat, baldness, mucous patches, etc.-if an early eruption be in ques
tion ; osteocopic pains, nodes, and other bone-lesions in the later stages. 

3. The eruptions, especia11y the early ones, are apt to be polymorphous, or 
to present at the same time a variety of forms of cutaneous lesion, maculcs, 
papules, and pustules being usually intermingled . This is due to the chronic, 
slow evolution of the disease, which permits of the development of new symp
toms during the gradual fading of previous ones. 

-!. The patches of eruption are apt to have a rounded or crescentic form, 
due to the anatomical arrangement of the cutaneous capillaries, and when 
seated upon the extremities occupy the side of flcxion-the anterior surface of 
the forearm, the palm of the hand, the sole of the foot, etc . 

. 5. The characteristic color of the syphilitic eruptions is a yellowish-red, 
usually described as "coppery." Its peculiar dusky tint is due to the absence 
of the active hyperemia and arterial excitement which usually exist in the non
specific eruptions, the color of syphilides being the result of slow cbangcs in 
the coloring matter of the blood which has exuded under pressure, and not the 
accompaniment of acute inflammation. 

6. There is an absence of pain and itching which is very distinctive, and 
which is also due to the non-inflammatory character of the eruption. It is quite 
common to find patients who are not aware of the presence of an extensive 
syphiloderm until their attention is directed to it by the surgeon . 

7 . 'The early eruptions are superficial, general, and symmetrical, indicating 
by these characters the infection of the blood to which they are due. During 
their evolution the disease is transmissible by contagion. 

8. 'l'he early eruptions arc frequently scaly, the pressure of the cell-prolif
eration, which is always present, cutting off the supply of nutriment to the 
superficial epidermic layers, which accordingly dry, desiccate, and are exfoliated. 

9. The scales are whitish, superficial, and u•ually not adherent, there being 
no plastic or inflammatory exudation to fasten them to the subjacent part. 
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10. The later eruptions are not contagious, are irregular in distribution, 
extend to the cutis vera or beneath it into the connective tissue, and are 
described as local lesions or as sequelre following the acute or secondary stage, 
and due either to relapses in parts previously diseased or to new-growths result
ing from changes elfectcd by syphiJjs. 

11. The later eruptions have thick, irregular, or imbricated crusts, often 

occu{2~0 ~~~~r~\~nu~t!~~v~r~:r~heeve:i.~~ki~gul~~:~io;f :;~~fI~~i1~reg~posits have 
rough, abrupt edges, are irregularly crescentic or circular in shape, covered 
with an unhealthy greenish-yellow secretion, and, as a rule, are painless. 

13. The cicatrices caused by syphilis are at first pigmented, then whitish, 
sbining1 rounded, or radiating, a.nd depressed below the level of the surround
ing surface; they often show very small apertures, the sites of pre-existing 
follicles. 

14. 'rhe therapeutic test in all very doubtful cases is an extremely valu
able one, although it should be necessary to resort to it only in extremely 
exceptional instances. ~J..1he arnena.bility of nearly all the cutaneous symp
toms to well-directed specific treatment often renders this test very conclusive. 

The tertiary lesions of the mucous membranes are characterized 
by growths occupying the deeper portion of the mucous membrane or extend
ing beyond it, and by gummata identified with those just described. They 
are nearly always ulcerative, but are not covered by crusts, owing to the facility 
with which the accumulated secretions are detached from the surface. Thus, 
in cases where upon the skin there would be a scab, upon the mucous membrane 
there is found an ulcer discharging pus more or less freely. Like the deep 
syphilodermata, they are limited and localized, for, as the disease grows older, 
instead of being extended and superficial and symmetrical, it becomes limited 
to a special locality and deeply in volves and destroys its tissues. 

The most important mucous membranes affected by tertiary lesions are the 
tongue, soft palate, and pharynx. 

Tertiary Syphilis of the Mouth.-Thc most important of the late man
ifestations of syphilis in this region are the gummata of the tongue, which may 
be either submucous or muscular in their origin. 

The submucous ,qmnmata are of the size of a pea or a cherry-stone, single 
or multiple. They begin as small, hard tumors, and their softening, their dis
charge through a small aperture, their excavated appearance and characteristic 
base, do not differ from those of other gummata: this is also true of their dura
tion and of their mode of healing. 

The muscular gzunmata arc larger: they may occupy either the lateral 
or median aspects of the tongue, or may affect its tip, its base, or its edges. 
They reach the size of a hazel-nut. They open by what is first a very nar
row channel, which enlarges or extends in the direction of the muscular fibers. 

In these affections of the tongue it is rare to find enJarged cervical or sub
maxillary lymphatic glands, and the same is true of gummata of the pharynx . 

'l1he differential diagnosis of syphilitic diseases of the tongue is one of some 
importance, e'specially in regard to non-syphilitic affections which simulate them. 
Gummata of the tongue may be mistaken only for tubercular ulcers or for epithe
liomata. ~..,rom tubercular ulcers it would be difficult, if uot impossible, to make 
a diagnosis from the character of the ulcer alone. The sides a~d edg~s of ulcer
ating tubercles often show, however, a few small yellow pomts with opaque 
centers, which are tubercular granulations undergoing caseous degeneration . 
These latter are finally thrown off by ulceration, and are never seen in syphilis. 
The evolution of tubercles of the tongue is entirely different from that of gum-

" 
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ma.ta. ~L1he gumma begins as a single mass, submucous or muscular in position, 
opening after a time by a contracted passage, ulcerating, and discharging like a 
furuncle and having a sloughing base. The tubercles, on the contrary, begi n 
on the surface as small nodules. By the union of many of these a large, irreg
ular ulcer is formed, slower in its evolution than a gumma. As it extends in 
depth there are successive eruptions of tubercles, too minute to be detected by 
tbe naked eye, aud situated between the muscular fibers. The ulcer bas jagged 
edges and usually suppurates less than the gum ma. In cases of doubt the chest 
should be carefu l1 y examined, as pulmonary tuberculosis often ex ists at the 
sam~ time. 1:he family history may also aid in the decision. 

Lingual epithclioma may always be detected by microscopic examination 
of the fragments of tissue from the cancerous ulcera.tion, large pavement-cells 
and epidermic nests being found . In addition, the epithclioma ne,·er becomes 
stationary or recedes, that of the tongue being especially gra.ve and rapid, often 
running its course and terminating in dea.th in a. year or eighteen months. 

rl1he diagnosis between ulcerating epitbel ioma. of the tongue and ulcerating 
gumma of the tongue bas been tabulated by Fournier, as follows: 

Epithelioma. 

Chie fty affects persons between fift,y and sev
enty years of age. 

Oft.en a history of cancer in near relatives or 
ancestors. 

No history of syphilis. 
The appearance wh ich has been described as 

"linp:ual psoriasis" often precedes the 
cancerous disease. 

Is generally single and confined to one side. 
Is f!Ometimcs found on the under surface of 

the tongue. 
Be,c:ins as a hard swelling upon the surface 

of the or,c:an, and ulcCf'Q.tcs rapidly and 

~~P~r!~c;~~·1t~~~11~1~!~~:~~~:g~:~1~~~ 0~:~~~ 
duration. 

Induration fo llows cancerous ulceration. 
No cavity resembling that of an abscess. 
Surface bleeds when touched or spontane-

ously. 
Edges turned outward, with the border ele-

Se~~!~~ni;:;f~~~:·offensive, irritating. 

Lancinu.ting pain, often darting toward the 

Gr~~t a\~~~f~~n~e ~~ S~~:t~~~,0~~~tication, 
speech, etc. 

General cachex ia supcrveues. 
Microscopic examination 8hows the charac

teristic ingrowing of the interpapillary 
epithelium, the large squamous cells, 

h~;r!fesb~~i~~i~~~li~~~~ histological pecu-

Submaxillary lymphatic E!lands progressively 
enla rged and indurnted. 

Specific trentment useless or harmful. 

Gumma. 

Is npt to occur at_ an earlier period of life. 

Ko such history, as a rule. 

Such history almost always obta inable. 
Nothing which resembles this has been seen. 

May be multiple anU bilateral. 
Never seen except upon the dorsum or side 

of the tongue. 
Begins as a rounded mass beneath the sur

face, and then opens like a furuncle, leav
ing a. hollow, deep ulcer. 

Induration precedes ulceration. 
An excavation like an abscess-cn.vity. 
Ulcer covered by an irregular slough which 

does not bleed. 
Ec~iC:r~~d~~~=d~endicular, 11 

punched out1
1

• 

Secretion moderate, not so apt to be oft'en~ 
sive. 

Painless or nearly so. 

Ton~ue much more mobile i functional trou
bles not so marked. 

Nocachexia. 
The microscope shows an infiltration of the 

part by embryonal cells in various stages 
of granull'l.r de!!:encration. 

Glands not involved, or1 at the most, a little 
swollen and tender. 

Sp'-'cific treatmrnt curative. 

Gummata of the soft palate, or of the palatine arch, usually result in 
a perforation of the pa.latine bones, causing a communication between the oral 
and nasal cavities. These gummata are slow and insidious in their onset. 
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The patient experiences no pain or discomfort. The soft palate is red, thick
cncd1 and either nodular in its entirety or at one point. The induration and 
thickening may be felt with the finger. 

If the patient be asked to utter sounds requiring the assistance of the 
soft palate for their production-ah, for example-whilst the throat is 
being examined, it will be seen that the palate is elevated incompletely or 
not at all. 

The immobility of the palate is a valuable symptom, and, taken in conjunc
tion with the induration, the thickening, and the prominence often presented 
by the gumma itself~ permits of an early diagnosis, which it is especially import
ant to make as soon as possible in order to avoid perforation. If the patient 
be left without trca.tment, the gumma ulcerates and discharges, and if it be of 
the kind above mentioned, involving both the anterior and posterior mucous 
surface, complete perforation of the palate will follow with great rapidity, often 
taking place in a single clay or night. 

A gumma of the soft palate does not invariably give rise to perforation, 
especially if mixed treatment (seep. 172) be at once commenced . It may affect 
only one surface of the palate, and then it will heal without interfering with 
function. There may be even a small but complete perforation at the moment 
of the evacuation of the gumma, which will entirely heal. 

Syph ilis of Muscl es.-~Iuscular syphilis is rare; it may manifest itself 
by contraction due to myositis, which at first appears to be idiopathic, as it is 
not accompanied by tumors or changes in size or apparent lesions; in other 
cases gummata develop in the interior of the muscles. 

Syphilitic contracttt>'e of' the muscles is chiefly an affection of the mus
cles of the arm, and more particularly of the biceps. It appears about six 
months to a year after the chancre. The first symptom is a stiffness of the 
elbow. Gradually extension becomes more and more limited, and the fm·earm 
remains flexed upon the arm at an angle varying from a large obtuse angle to 
one quite acute. No tumors or inequal ities of surface arc discoverable: if the 
muscle be examined during forced extension, it is found prominent and like a 
tightly-drawn cord. 

It has been denied that this affection has any essential relation to syphilis, 
and it has been attributecl to rheumatism, to traumatism, and to other causes. 
The weight of evidence is, however, in favor of its syphilitic origin; nine out 
of ten cases observed by Mauriac had a distinct history of syphilis and were 
accompanied by unmistakable eruptions, chiefly papula.r and papu1o-squamous. 
He believes it to be a subacute myositis. In every one of six cases reported 
by Notta syphilitic symptoms were present. In none of them was there any 
association with rheumatism. 

Gmnmata of muscles have a more important significance than these simple 
contractures. They consist of tumors, often of considerable size, which may 
discharge externally, may give rise in various ways to serious results, and may 
even invade the cardiac muscles. The tongue appears to be the muscle most 
frequently affected, and those of the sides and nape of the neck are often 
involved. Murchison has recorded a case of gumma of the diaphragm. Some
times, instead of distinct tumors, a general infiltration occurs. White has seen 
a. case in wh ich all the posterior conical muscles, including the trapezius, were 
thus infiltrated. Mixed treatment effected a rapid cure. 

Syphilis of t he Bones.-Among the most important and most common 
late effects of syphilis are the osseous lesions, which are often of much gravity. 
Both in adults and in children affected with hereditary syphilis the order, the 
seat of the le ions, an<l even the anatomical condition of the diseased bones, 
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are so characteristic that the diagnosis of syphilis is rendered easy. Osseous 
syphilis is met wi.th during any of the periods of the mal.ady. . . 

l 1be determmmg cause of the osseous lesion and of 1.ts seat,. m ~ert1ary as 
in secondary syphilis, is generally some form of traumat1sm, which is usually 
slight, but frequently repeated at the same point. It is owing to this fact that 
the superficial bones, as the frontal bone, clavicle, sternum, radius, tibia, etc., 
are the most common seats of the disease. Only the lesions of adults are here 
referred to. In cases of infantile syphilis traumatism is not the determining 
cause; the active development of the bones sufficiently accounts for the local
ization of the disease. 

The lesions of the bones from an anatomical point of view are very numerous, 
varying from simple periostitis and osteitis to gummata; their final consequences 
also vary from the development of exostoses to the formation of sequestrre in 
pus-cavities. 

The following lesions may be successively described: 
1. Simple ostco-periostitis. 
2. Rarefying ostcitis. 
3. Intense rarefying osteo-myelitis or gummatous osteo-periostitis. 
Then the consecutive lesions of these different states, which are: formative 

osteitis or eburnation, the exostoses, the necroses, and the sequestrre; and 
finally the osseous lesions of infantile syphilis. (Seep. 180.) 

1. Syphilitic osteo-periostitis does not differ materially from ordinary 
osteo-periostitis. Limited to the superficial layers of the bone and the perios
teum, it most frequently occurs at the end of the secondary or in the tertiary 
period, attacking the tibia, clavicle, sternum, bones of the head, etc. 

2. When the inflammation is more intense there occurs a rarefying oste
itis. The subperiosteal inflammation extends into the llavcrsian canals; the 
aubperiosteal tissue and the osseous marrow contain numerous small cells with 
transuded red blood-corpuscles. These elements are free, with a small amount 
of granular intercellular substance. The original bone is eroded or destroyed. 
This lesion , which is observed so often in diseases of the phalanges and short 
bones, is named spina ventosa. It is frequently a result of syphilis. 

3. Gummatous osteo-myelitis and gummatous osteo-periostitis 
are nothing more than a. rarefying osteitis in which the abundant subperiosteal 
embryonal tissue or the meclullary tissue assumes the arrangement that is 
observed in the gum.ma.ta. The lesions are seen in the form of tumors, vary
ing in size and having a tendency to become caseous. Gumma of bone is 
thus merely a circumscribed osteo-periostitis with destruction of the osseous 
1ame1lre by a rarefying osteitis. It is the localization and form of the lesion 
which give it its distinctive characters. 

The histological changes of the osseous tissue, as met with in the various 
forms of syph ilitic lesions of the bones, therefore resemble similar lesions due 
to other causes. In osteo-periostitis there is a proliferation of the cells within 
the Ilaversi:rn canals or the medullary elements of the bone which causes an 

~na~~~~~e i~ t~1:n~i~~:~o~h:~e t~~:~~~!h~r~~:~~oi: ~~~~!r:ei~o:~:~~: (f~~~~·~o1~ei:ulit~ 
in the a.bsorption of the osseous tissue, an cn1argcmcnt of the ] Ta versian canals, 
?'~ incr~ase. in the .a.mount ?f embryonal marrow,. or, in brief, a rarefying oste-
1t1s, which m syplulis constitutes a gumma; tlrnt is, a gumma of bone is a local
ized intense osteo-periostitis in which there is a. destruction of the osseous 
trabeculre by the formation of granulation or embryonal tissue, which later 
undergoes retrograrle metamorphosis and absorption. rn1e bone in which the 
gumma or rarefying osteitis has been developed after the absorption of the 
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gummatous tissue takes on reparative action, and there occurs a. formative 
osteitis, in which there is a new formation of osseous tissue, the process 
resembling that of the physiological development of bone. This process con
tinuing, there rc_sults a. condensing osteitis of the part, in which the 1aminoo 
surrounding the lla.versian canals arc increased to such an extent as finally to 
obliterate the lumina. of the canals and cause a. sclerosis or cburnation of the 
bone. An exostosis is nothing more than a slow formative osteitis, which 
results in the gradual addition of new osseous layers to the original bone; if 
the process becomes active there is produced an cburnation of the new-formed 
bone, or if very intense there occurs that form of ostcitis known as rarefying, 
and if still more a.ctive there may even be a complete destruction of the new 
osseous tissue. It is thus seen that the several lesions occurring in bones, and 
due to syphilis, arc, to a great extent, the continuation or stages of one process 
which varies in its intensity and results. 

Symptoms of Syphilitic Osseous Lesions.-11he osseous lesions of 
syphilis arc not always recognized during life, but in ord inary cases, when 
subcutaneous bones arc involved, the symptoms arc well marked. 

rrhe essential symptoms of syphilitic osteo-periostitis are pain and swelling. 
The pain is peculiar in that it is more intense during the night than during 
the day. I t is very acute at times. It prevents sleep, and by its persistence 
may become of consiclernble gravity. The slightest touch to the tumor causes 
exquisite suffering. After two or three days' treatment with iodide of 
potassium it is usually reliernd and often is entirely remo,·ed. 

'l1he symptoms of syphilitic osteitis are very variable, depending upon the 
bone affected and its connections. They dilfcr, of course, very much with the 
variations in form of the lesions, which, as has been explained, may vary 
from a simple swelling of the periosteum and bone to the suppuration and 
necrosis with fistulous tracts met with in intense gummatous osteo-periostitis. 

r11he most simple and most frequent cases are those of osteo-periosteal 
tumors of the superficial bones-the tibia, clavicle, stemum, frontal bone, etc. 
The nodular swelling, the single or multiple nodes of differing size, and the 
special pain upon firm pressure or upon percussion, are all characteristic. The 
pain occurs spontaneously during the early part of the night, before retiring. 

The periostoses of the clavicle are readily seen on account of the position 
of the bone, and most frequently are oval in shape, with their long axes parallel 
to the long axis of the bone. 

Osteo-periostitis of the anterior surface of the sternum and of the bones of 
the cranium, when recent, generally appears as a flattened swelling, varying 
in size and of the shape of the segment of a sphere. It is then elastic to the 
touch, and may disappear under mixed treatment. Later, when an osseous 
formation is developed around its circumference, it feels hard at the margins, 
while its central part is relatively soft. 

As regards bones in general, the differences between syphilitic and tuber
cular inflammations may be stated as follows: 

Syphilitic Osteitis. 
Syphilitic osteitis occurs in persons in vary

in p; physical conditions. 
Begins moRt frequently in the periosteum. 
'!'ends to the formation of new bone or to 

necrosis. 
Is often unaccompanied with suppuration. 
Does not involve neighboring articulations. 
Frequent in bones of the cranium. 

Tubercular Osteitis 

Osteiti8 of tuberculosis occurs in perRons 
who have other symptoms of this disease. 

Begins in the medulla. 
Tends to disintegration of the parts. 

Generally terminates in the formation of pus. 
Apt to do so. 
Almost never found in this situation. 
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Syphilitic Osteitis. Tubercular Osteitis. 
liistolo~ically, consists of a relati,·ely large :\lade up of a varying number of tubercle-

ma!'s of gra.nulation-tissue. granulations and 1mrroundcd by isolated 
granules. 

In the majority of cases can be cured, or at We know of nothing short of operative in-
least arrested, if taken in time, by judi- terference which materially affects the 
cious speei6c treatment. course of this disease. 

Syphilitic dactylitis occurs at various periods of the disease, and in two 
varieties. One of these appears usually in the ]ate secondary stage, and 
involves chiefly the periostcum a:nU the fibrous and integumentary tissues 
surrounding a joint. It is characterized by slow, almost painless, swelling and 
discoloration of the affected member. rl1his is due to a. gumma.tous infiltration, 
which, upon subsiding, leaves the finger or toe temporarily sti ff, but not 
permanently disabled. 

The second form is a specific osteo-myelitis with accompanying inflammation 
of the periosteum, and appears from five to fifteen years after the infection 
with syphi lis. It is chiefly limited to the bones and periosteum, the integu
ment being but seldom involved; erosion of the articular carti lages often takes 
place; the ligaments and the capsule become thickened, and the function of 
the joint is sometimes entirely lost. 

r11he absence of acute symptoms in the subcutaneous variety enables us to 
diagnosticate it from paronychia, whitlow, and gout. Rheumatoid arthritis 
begins in the joints, is associated with other symptoms, lleformity of the fingers 
comes on early in the disease, and the sheaths of the tendons arc involved. 

'fhe second variety might be taken for enchondroma or exostosis, but 
these swellings involve only a limited portion of the bone, increase very 
slowly, and present dense, circumscribed tumors. 

Syphilis of the Nervous System.-The dura mater is frequently 
the scat of tertiary syphilis, chiefly owing to its intimate connection with the 
cran ial bones, toward which it bears the relation of a pcriosteal lining. The 
internal surface of this membrane, in contact with the pia mater and with the 
surface of the brain, is frequently attacked at the same time-an accident 
which manifests itself by various cerebra.I symptoms: intense cepbalalgia, 
trembling, dulness, intellectual torpor, Joss of memory, and coma. 

Besides these peri-encephalic lesions, the pia. mater, and even the brain
substance and the spinal cord, may be the seat of sclerosis or of gummata. 

~l1he pia mater pres.en ts two varieties of lesions: A chronic inflammation, 
followed by fibrous thickening and by adhesions to the surface of the brain; 
and gummata, lesions much more characteristic than the foregoing. 

Cerebral gummata may be found in two forms: 
1st. As large gummatous masses developed on the surface of the brain 

within the convolutions and in the gra.y substance or encroaching upon the 
white subst:rncc, and usually attacking the base, the cerebral peduncles, the 
pons Varolii, and the optic tract. The;y arc also found upon the cerebeJlum 
and upon the superior surface of the cerebrum. 

2d. In the form of smoll er nodules accompanying the cerebral arteries, and 
in particular the middle cerebra l arteries. 

These two varieties of syphilitic leRious do not differ nmtcrially a~ regards 
their structure; their evolution is slightly different. The Jatter are generalJy 
accompanied by endarteritis, which results in a limited anemic softening of 
the brain. 

Symptoms of Cerebral Syphilis.-Thc symptoms depending upon the 
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different alterations of the meninges, of the brain, and of the vessels differ, it 
is needless to say, according to the region of the brain which is affected by 
them. The lesions of the dura mater, of the pia. mater, a.nd often those of the 
cranial bones, coincide with gummata or with more or less extended softening in 
such a manner that multiple manifestations ha.Ye to be analyzed and explained. 
Despite these difficulties, the progress of these encephalopathics, a certain num
ber of characteristics which appertain to them, and, in doubtful cases, the ante
cedents of the patients and trial of the iodide treatment, will ordinarily indicate 
their nature. 

Th e most common initial phenomenon is headache, which is frontal, occipi
tal, or parietal, very intense, often worse during the night, a,nd accompanied 
frequently by vertigo and mental dulness, and sometimes by convulsions. This 
pain is at times intolerable, or, on the contrary, there ma.y be a stupor resem
bling coma. 'fhe headache may last for a long time before any other symptom 
shows itself. If syphilis has been suspected from the antecedents of the patient, 
and iodide of potassium has been given with the result of lessening the pa.in or 
causing it to cease, the diagnosis is assured. During the headache the patients 
often experience a diminution of their intellectual faculties, forgetfulness of cer
tain words or of their actions of the day before, etc. Different forms of paral
ysis supervene. They are at first very limited. 'l11ie nerves at the base of the 
cranium are those most frequently attacked. The paralysis of muscles sup
plied by the common oculo-motor nerve produces, for example, external strab is
mus, diplopia, etc. The diminution of the sense of taste, and even its complete 
abolition, the loss of the sense of smell, the diminution or the loss of hearing, 
have also been noted. 'l1he disturbances of vision arc exceedi ngly variable, 
and depend upon the seat of the lesion-whether it is locali zerl in the cuneus, 
in the optic tra.cts before their intercrossing, at the optic chiasm, or upon the 
optic nerves beyond the chiasm. Subjective symptoms are observed, such as 
nwscce ·voli'tantes, circles of fire, etc., the perception of only a portion of objects, 
hemianopsia, or a partial or total loss of vision . These conditions are fre
quently cured by iodide of potassium. 

'.l1he p:irtial paralysis first shows itself in a limb-in the lower extrem ity 
of one side, for exam ple-and is followed by amelioration if iodide of potas
sium employed in time has produced its curative action~ if the lesion contin
ues its progress, complete hemiplegia. may supervene. 'J~his is generally pro
gressive, slow at the commencement, with incomplete aphasia, especially if the 
paralysis is on the right side. 'I111ese cases of hcmiplegia arc not accompanied, 
like those of copious hemorrhages or of apoplectiform softening, by a total loss 
of consciousness. Patients preserve. on the contrary, to a great extent, their 
consciousness, as is the case in certain forms of cerebral softening, and the 
paralysis affects only the power of motion. Finally, along with several other 
phenomena connected with the intelligence or the power of motion, convulsive 
sym ptoms often predominate- veritable attacks of epilepsy. 

'.I.1he diagnosis of cerebral syphilis is based less upon the symptoms 
ta.ken singly or in groups than upon the progress of the affection and upon the 
therapeutic action of iodide of potassium. Au intense headache of long dura
t ion, which is cured or benefited by the iod ide, but relapses, and which is accom~ 
panied by loss of memory, hebetude, slight paral.vsis; then a paralysis very 
slow in progress, ending in hemiplegia, aphasia, and epileptiform convulsion,
such are the symptoms upon which the diagnosis is estab lished. 'rhesc symp
toms are slow in showi ng themselves, and they grow more intense very 
gradually. At their commencement they arc benefited or cured by the 
iod ide of potassium. Each of them presents some characteristic peculiar to 



168 AN AIJIERICAN TEXT-BOOK OF SURGERY. 

syphilis in such a way that recognition of the cause is poss~blc !n the great 
majority of cases. '!.'he diagnosis from apoplexy and softcnmg . •s generally 
easy. 'fhe sudden onset of an attack with absolute loss of consc1ousness and 
complete hemiplegia excludes the idea of syphilis. It is more easy to confuse 
it with chronic softening; but in syphilis there are the violence of the head
ache, the effects of the iodide, the epileptiform convulsions, and especially the 
presence of old syphilitic lesions. Cerebral tumors are easily confounded 
with syphilis, but the consideration of cerebral tubercle is unnecessary, as 
it is au affection of infancy. Sarcornata might be mistaken for gummata; 
however, they are exceedingly rare, and the symptoms which characterize them 
are progressive, without its being possible to benefit them by the iodide treat
ment. 

'l1he p rog nosis of ce reb ra l syph ili s is very grave. 
Syphilis, when it affects t h e sp in a l cord, may invoh·e the meninges by 

a specific pachymeningitis, or the cord itself may he invaded by gummata 
originating either in its substance or in the membranes. ~'he symptoms 
are those connected with pressure upon or degeneration of the cord itself, and 
the diagnosis is to be made chiefly by the presence of concomitant lesions of 
syphilis or by the effects of treatment. '!.'he interesting question of the rela
tion of locomotor ataxia to s_Yphilis is not yet settled, but there is enough 
evidence to justify the following recommendations: 

In every case of ataxia careful and minute search should be made for 
evidences of· antecedent syphilis, either acquired or inherited. If this be found 
to have existed1 the patient should be placed at once upon vigorous specific 
treatment, and should be directed to continue it through long periods. If only 
a fair presumption of previous syphilis exist, the same treatment should be 
employed, as it would, at the most, be useless, but not hurtful. If the disease 
be recognized in its earl iest stages, and found to be associated with syphilis, 
and treated in this manner, a pmgnosis may safely be given of a more favor
able character than at present seems justifiable in any other variety or under 
any other mode of trea.tment. 

Unlike cerebral syphilis, in which the question of operative treatment is 
often discussed, syp hil is of the intestinal tract in the adult has little interest 
for the surgeon. The involvement of the liver, and especially that of the 

~~~cs~d~~~dn~~,bt~~: ~~<~11~t~~~ ~~·e I~~~:~~~~~a%;~~~\~i!~portance, but will be fully 
S yphi lis of the respiratory tract is of greater surgical interest and 

importance, on account of its relation to the larynx, where it may simulate 
carcinoma. or tubercle. 

Some help in the diagnosis of tertiary ulcers of the larynx from those of 
pthisis and cancer may be found in the points which have been tabulated as 
follows: 

Syphilis. 
Development of ulcer acute1 

occupying only 1l few days. 

Considerable irregular in 
fln.mmatory or oodematous 
swelling. 

Epiglottis affected, if at all, 
on upper surf"aee. 

Ulcer solitary; rarely more 
than two. 

Phthisis. 
Development slow ; follows 

throat symptoms after sev
eral months. 

Uniform, pale swell inµ: , look
ing like nn infiltration. 

Lower surface. 

Numerous. 

Cancer. 
Intermediate in time; ap

pearance of ulcers in a 
few weeks. 

Nodular excrescences and 
acute inflammation of 
neighboring mucous mem
brane. 

No uniformity. 

Solitary. 
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Syphilis. Phthisis. Cancer. 
Proceeds from center to The reverse is true. Irregular in their course. 

periphery, or from o.bove 
downward. 

Deep, round, or ovn l. Generally round. Irrc~ular in shape. 
Diameter of 1 to l! centi- 2 or 3 millimeters. 2 or 3 millimete rs. 

met.ers. 
No cachexia.. Phthisical appearance. Cachexia. 
Treatment usun1ly high ly 'l'rcatment has but very No effect. 

beneficial. moderate effect. 

Syphilis of the Testicles.-Syphilitic lesions of the testicles may consist 
in gummatous nodules of the epiclidymis, which appear at the end of the sec
ondary period, or later in orchitis, which may be either interstitial or gum
matous. 'fhere is also a syphilitic interstitial orchitis of newborn children . 

Gwnmata of the Epididymis.-'l'oward the end of the secondary period 
there is occasiona11y observed upon the cpididymis a limited induration, gen
erally at its head, varying in size from that of a bean to that of a walnut or 
larger, connected with the testicle, hard and indolent. More rarely it is situ-
ated upon the body of the epididyrnis. I t may be uni- or bil"teral. There 
is no accompanying affection of the tunica vaginalis or of the skin. The 
tumor very soon disappears under treatment by mercury and iodide of 
potassium. 

Interstitial Orcltitis.-lnterstitial orchitis of the adul t belongs to the period 
of the later tertiary lesions. It seldom occurs before the third year. I t may 
affect one or both sides. The testicle is the seat of a ch ronic interstitial inflam
mation. 'l1hc epididymis is seldom affected; if it be involved, it is its head 
that is changed. At the beginning of interstitial orcbitis the gland is a li ttle 
larger than normal, but its shape is retained. If the clisense is not treated, 
the gland gradually atrophies, still remaining indurnted. There is frequently 
a notab le effusion into the tunica vaginalis, which is infl amed. 

The following table clearly presents the main points of difference between 
syphilis, enccphaloid carcinoma, and tubercle of the testicle: 

Syphilitic Orchitis. 

Syphilitic history. 

Usually occurs nt a.bout twen
ty-five or thirty years of 
age. 

Begins in the testicle. 

Is situated primarily in the 
connecti\•e tissue. 

Tends to fibrous overgrowth. 

Slow in its progress. 
Skin of the scrotum rarely 

invo lvl'd. 

Ul~~;:_tion or su ppurntion 

Fistulrouncommon. 
A feeling of great weight, 

with only such pain as 
results from dragging on 
the cord. 

Encephaloid Carcinoma. Tubercular Orchitis. 
of Testicle. 

No history of any special Tubercular history. 
condition. 

Any age. Not often seen after thirty. 

Bep:ins in the body of the Begins in the epididymis. 
organ. 

Begins by the dl'posit of Exists primarily in the 
small nodules in the scmin- tubules. 
iforous tubules. 

Tends to formation of patches Tends to fatty , caseous, or 
of softened, white, pulta- purulent degeneration. 
ceous material. 

Rapid in its course. Slow in its progress. 
Skin of the scrotum fina11y Skin involved only just be-

involyed. fore the formation of ab
scess. 

Ulceration and fungus com- Suppuration common. 
mon. 

Fistulre common. Fistulre common. 
Pain severe and lancinating Little pain. 

in advanced stages. 
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Syphilitic Orchitis. 

Tumor very hard, uniform. 

Skin of scrotum purplish, 
but unaffected. 

Of moderatesizei rarely ex
ceeds twice its normal 
diameter. 

Painless on pressure. 
Both testicles often affected. 

Fungus rare. 

No discharge or bleeding. 

Laists many years. 

Curable. 
No im,olvement of inguinal 

glands as a rule. 

Encephaloid Carcinoma 
of Testicle. 

Soft ancl fluctuating. 

Network of lar_l!e veins O\'er 
surface of tumor. 

.Attains great size. 

Painless on pressure. 
Generally only one testicle 

affected. 
Fungus always present in 

advanced stages. 
Bleeds freely; offensive dis

charge. 
Rarely extends beyond twen

ty months. 
Usually fatal. 
Jnguinal, iliac, and lumbar 

glands and cord affected. 

TREATMENT OF SYPHILIS. 

Tubercular Orchitis. 

At first hard, knotty, irregu
lar. 

Skin congeetcd, but other
wise una.ffected. 

Of moderate size. 

Fungus common. 

Not so apt to bleed j dis
charge not so offensive. 

La.sts several years. 

Generally incurable. 
Usually no inflammation of 

glrrnds. 

The prejudice which for many years existed against the employment of 
mercurials in syphilis bas largely disappeared. A careful and impartial review 
of the testimony as to the results of the mercurial and of the non-mercurial 
treatment of syphilis will prove convincingly the far superior efficacy of the 
former method. Without denying that certain cases of syphilis do well without 
any treatment or with simple attention to hygiene, diet, etc., or even while admit
ting that in the majority of instances at the present day the disease tends to a 
spontaneous cure, it ma.y still be considered as well established that, without 
detriment to health, the probability of that cure can be increased and the 
dunttion of the active stage of the malady lessened by a careful administration 
of some form of mercury. Similar, though not quite so conclusive, evidence 
ex ists in favor of a continuous as opposed to an intermittent plan of treatment, 
although various circumstances ma.y render the latter desirable. The reasons 
which have been ad rnnced for the employment of mercury in syphi lis are-

1. The clinical cridencc of its usefulness in the control of early symptoms 
and the prevention of later developments. 2. Its "tonic" action, which, by 
counteracting the anemic tendencies of syphilis, lessens the severity of the 
disease. 3. Its action as a physiological antidote to the syphilitic poison, which 
it destroys probably through its antibacterial or germicidal power. 4. Its 
properties as a. promoter of destructive mctamorphol'lis an<l fatty degeneration, 
through which it renders possible the absorption and removal of the new cell
growth which causes the secondary symptoms. 

With regard to the beneficial influence of the iodides in the later stages, 
a therapeutic fact established beyond all possibility of contradiction, a similar 
diversity of opinion as to their mode of action prevails. A tonic effect is 

fs~~~~i~~"~'fe~1~:e 0~~c~~r~~fo~~'.!Se~l'~~ ~i~,~~~~e!Js~~tst:~:~:~:'~,~~u~h~p~~.:,:~; 
will depend upon the particular theory of the tertiary stage which is adopted. 
However this may be, the clinical evidence 1s quite sufficient to justify the 
employment of these drugs, and the proper methods of administering them may 
be epitomized as follows, beginning with the appearance of the initial lesion : 

1. Do not employ mercurial treatment until either by confrontation or by 
the development of constitutional symptoms the diagnosis of syphilis is assured. 
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Mercury always retards the appeamnce of the secondary symptoms, and some
times prevents it altogether. As no venereal sore can with absolute certainty 
be pronounced syphilitic, it is unwise to add an clement of uncertainty to the 
case by delaying indefinitely the outbreak of unmistakable symptoms. 'l'here 
is sufficient ev idence to prove that the subsequent course of the case is not 
materially affected by this delay. 2. When the time has arrived for the adm in
istration of mercury, it is well to explain to the patient the necessity for long
continued treatment and to point out the risks of neglect. Having done this, 
in the majority of cases the most satisfactory method of giv ing the drug will 
be by the mouth, a useful preparation being the protiodide of mercury in pill 
form, in the close of t to t of' a gra in, three or four times daily: 

:q,. Tlyclrnrg. iodicl. vir., gr. xx; 
Confect. ros::e, q. s. 

i\I. et ft . pill. no. Ix . 

If these should disagree with the stomach and produce dyspeptic symptoms, or 
should give rise to colicky pains and diarrhea, from n ton- gr. of opium may 
with advantage be added to each pill. At the same time a saturated solution 
of chlomtc of potassium should be given a.s a mouth-wash, to be used twice 
daily as a prophylactic against sal ivation. 3. To ascertain the proper close of 
the drug in each individual case, continue gradually to increase the dose until 
sl ight tenderness of the gums or of the posterior molars is noticed. Then dimin
ish it to two-thirds, or even to one-half, of that dose, when its further adminis
tmtion for an indefinite period will be possible with no unpleasant results. 4. 
If the preparation selected agrees with the patient and controls the symptoms, 
and if there arc no intercurrent compiications, pursue th is treatment contin
uously for two years. If, however, the protiodide gives rise to persistent 
bowel trouble, as it docs in a small number of cases, substitute for it the 
bichloride in solution or in combination with a tonic: 

:q,. IIy<lrarg. ehloricl. corros., l(r. iss; 
Tinct. cinchonre co., f3i v. 

:M. et sig. One teaspoonful in water after meals. 

Hyclrargyrum cum creta in one-grain doses four to six times daily is a very 
useful preparation in cases of gastro-intestinal irritability. A half-grain to a 
grain of Dover's powder added to each dose will often control any tendency to 
diarrhea. In some cases of irritable stomach, or when it becomes desirable to 
intensify the mercurial influence, in'ltnction should be employed, and it is a 
useful addition to the routine treatment of eYery case of syphilis. If once 
in six weeks or two months the administration of mercury by the mouth be 
intcrmitted and a. dram of mercurial ointment rubbed into different portions 
of the cutaneous surface once daily for a week, it intensifies the mercurial 
influence without affecting digestion or nutrition . 'J 1hc uncleanliness of 
the procedure and the almost certai n eczematous irritation of the skin 
which it produces render it unsuitable for long-continued use. Vapor 
baths of mercury may be taken in various ways, the i;;implest being the 
vola.tilization by means of au alcohol lamp of a dram of calomel, the 
apparatus being placed beneath a chair upon which the patient sits, a 
blanket extending from his shoulders to the grnund serving to retain the 
fumes in contact with his body. 5. By whatever method the mercurial 
influence is kept "up, the close should be temporarily raised whene,rer new 
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symptoms make their appearance, and, after they have vanished, should be 
dropped to the standard dose for the particular patient. 6. 1'be local treat
ment of symptoms is of secondary importance, and altogether subservient to 
the constitutional treatment. It may, however, be useful as an adjuvant. 
Mucous patches should be treated with sulphate of copper or nitra.te of si lver 
if on mucous membranes; when on cutaneous surfaces they should be dusted 
with powder of starch and calomel or of calomcl and lycopodium. 'l'he scaly 
and tubercular syphilides will be benefited by the application of a salve con
sisting of equal parts of citrille ointment and cosmolinc, or by a.mmoniated 
mercury and cosmolinc, two drams to the ounce, or by any other stimulating 
and absorbent ointment. Ulcers may be dressed with iodoform, or, when 
sluggish, touched with nitrate of silver or acid nitrate of mercury. Enlarged 
glands may be painted with iodine or let alone; they rarely run on to sup
pumtion . 7. At the end of two years small doses of iodide of potassium 
should be added to the mercurial, and this "mixed treatment" should be 
persevered in for six months longer. If during this period any symptom of 
syphilis makes its appearance, the six months of mixed treatment should be 
dated from that time. In other words, some such formula. as this: 

:q, llyclrarg. biniodid., gr. ij ; 
Potass. iodid. , .;ij ; 
Syr. sarsaparilh:c co. 
Aqure, titi. f,3iij. 

M. ct sig . A desscrtspoonful in water after each meal, 

should be administered for the last six months of the treatment, and should be 
recommenced and continued for six months if any symptoms appear later. 
Great care should be taken to gi ''e the mixture largely diluted, and so to vary 
it as to do a.way as far as possible with any irrita,tion of the intestinal tract. 
In obstinate tertiary conditions the dose of the iodide may with impunity be 
run up to twenty, thirty, or sixty grains, or even more, four times daily. If 
this be done, the cases which refuse to come under its control will be very 
rare. 8. At the en<l of two and a half years the patient should be kept under 
observation for another full year, and if during tha.t time no symptoms are 
developed, he may consider himself as in all probability cured. If such symp
toms do appeal\ however, he should recommence treatment, and should con
tinue it for at least six months after their subsidence. 

CHAPTER XVIII. 

IIEREDITARY SYPIULTS. 

1'nE most important points bearing upon the general subject of hereditary 
syphilis may be enumerated as follows: 

I. I s syphi lis transmissible in all its .stages (a) to the wife or husband, or 
(b) to the offsprmg? In other words, IS It ever proper to consent to the mar
riage of a person who has bad syphilis? If so, under wha.t circumstances? 

II. By what means or through what channels can the disease of the parents 
reach the child? 

III. What are the pathology and symptoms of hereditary syphilis? 
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IV. What is the treatment-(a) prophylactic, applied to the parents, 
(b) curative? We shall take these up scriatim. 

I. Is Syphilis Transmissible in All its Stages ?-No more important 
questions can be submitted to the surgeon than those pertaining to the marriage 
of syphilitics. Involving as it does the welfare of many individuals, modify
ing or fixing the conditions of one or more li ves, his opinion should be excep
tionally definite and well grounded. 

There are two distinct methods of arriving at an answer to the question 
under discussion: First, by considering the probabilities in regard to the essen
tial nature of syphilis; and second, by carefully weighing the clinical evidence 
in the matter. It seems evident that belief in any particular theory of syphilis, 
ass igning it to th is or that class of disease, must have an important influence in 
determining the opinion which is held as to its curability, or, at least, as to its 
indefinite transmissibility. 

In regard to the first, the main point is the recognition of the fact that 
modern syphilographers, as a rule, regard the tertiary or late symptoms as 
indicative of damage done during the active period-as relapses or sequclre, 
and not as fresh outbrea.ks of a highly contagious and transmissible disease. 
Their time of appearance, their entire want of symmetry, their non-contagious
ness, their non-inoculability, all favor this view, and rnuch corroborative evi
dence may be obtained from clinical facts. 

It is necessary to admit that there seems to have been but little doubt in 
the minds of many syphilographers that in rnre instances syphilitic children 
have been born to parents who had long passed the limits of the secondary 
period. At least, the majority of writers upon this subject speak confidently 
of the exceptional occurrence of such cases, :i.nd assert that syphilis may be 
transmitted during any of its stages. If, however, we look for positive evi
dence in this respect, we shall find very little that is entirely satisfactory. 
Cases are reported, to be sure, in which eight, ten, twelve, or even fifteen or 
twenty years after the primary sore, syph ili tic patients have become the parents 
of children who showed unmistakn.Llc indications of the disease. When we 
examine the history of these cases, we find usually that many important points 
have been omitted without which it is impossible to be certain of their true 
chara.cter. Were both parents originally affected? If not, has n. recent case 
of syphi lis occurred in the one who at first escaped? If they were both dis
ea.sed originally, has either been subsequently re-infected ?-a much more fre
quent accident than bas been commonly supposed. On applying these tests 
it will be found that few if any are thoroughly convincing. 

Fournier, whose immense experience and acuteness of observation entitle 
his opinion to the utmost consideration, says that in cases of paternal heredity the 
duration of the power of transmission never exceeds, ;1t the maximum, three or 
four years. Of the many hundreds he has observed, in no case has he known 
a syphilitic father to infect a chi ld-the mother being healthy-at" later period 
than the one mentioned. And he is equally positive that the gradual diminu
tion and final extinction of the syphilitic reaction of the parents upon the chil
dren constitute a veritable pathological law, "absolutely demonstrated. " 1\Ir. 
Hutchinson says : "It is almost an acknowledged law that parents in the late 
tertiary stages do not transmit taint." 

These quotations indicate what is now the prevailing view-viz. that the 
period of transmissibility of syphilis is more or less strictly limited even when 
the disease is allowed to progress without treatment. As to the fact that it 
becomes milder with time, so that with each succeeding year after the termina
tion of the secondary period the chances of escape of the product of conception 



174 AN AftfERICAN TEXT-BOOA- OF SURGERY. 

increase in a rapidly augmenting ratio, there is no <l~ffercnc~of opi~1 i on wha~evcr. 
Neither is it seriously disputed that the length of time durmg which the d1_sease 
r emains active, as well as the <legree of its activity, may be markedly _mff~
cnce<l by treatment. Under proper medication patients who have married m 
the height of the secondary period have had children born healthy who never 
subsequently manifested any symptoms of the <l1_sease. . . 

We may therefore assume safe!)' that sy11h1lis after a certain perwd, not 
extending much over four vears where the disease 1s allowed to run its own 
course, and probably somewhat reduce<l by treatment, ceases to.be a conta_g i~us 
disease, and at about the same time or sornewha.t later lor-:cs, m the lllaJOr1ty 
of cases, its capabi lity of being transmitted by parent to offspring. As there 
arc probably exceptions to the rule that this power of transmission disappears 
spontanC'ously within any specified time, it is ne\·er l'afr. to trust altogether to 
nature, but a vigorous and sufficient specific treatment must be employed. 

Given, however, the lapse of a sufficient time-say from three to four years 
as a minimum-and the history of a proper and continuous plau of treatment, 
the risks of marriage are so reduced as to warrant a careful ~urgeon in permitting 
it. And, conversely, of course in any doubtful case where such a history can 
be elicited, antl where all these preca.utions have been observed, it is improba
ble that any taint of syphilis has been transmitted. Beyond this in positive
ness it is not safe to go. There may be exceptions to these as to most other 
hygienic or therapeutic rules, but they will be of excessive rarity. 

Before considering the methods by which syphilis can reach the child from 
one or the other of its parents, it may be well to mention the modes in which 
the parents can infect each other. 

'l1L1e man can derive syphilis froni the woman only in the usual way-i. e. 
by contagion through a breach of surface pe1111itting of the <lirect absorption 
of the poison, the development of the disease being attended by the usual phe
nomena-chancre, lym phatic enlargement, sk in eruptions, etc. The woman 
may-and in the majority of cases does-acquire the disease from the man in a 
similar ma.nner. But the mother may also become infected through the medium 
of the child, which receives its syphilis directly from the father, the mother up 
to the time of conception ha.ving escaped contagion . l\lorc than this, it appears 
to be highly probable that no woman ever bears a syphil itic child ancl remains 
herself absolutely free from the disease. 

No surgeon of la.rge experience in this class of ca~es can fail to ha,·e seen 
some in which the husband, having had syphilis and having married after an 
insufficient interval or an imperfect course of treatment, has infected his wife 
with the diF;case, although at the time no discoverable symptom is to be found 
upon his body. An equally careful inspection of the woman will also in such 
cases be attended by negative results as regards the primary sore, and yet she 
will be found with unmistaka.ble evidences of const itutional ~yphilis. There is 
a clue to all such cases which will immediately resohc the difficulty. In every 
instance, provided that no mistake has been made and that both husband and 
wife are really free, tbe one from any contagious lc~ion, the other from any 
evidence of a present or previous pr~mary sore, it ~vill be found that pregnancJ 
has occurred; that the woman has eith er been delivered of a syphilitic child or 
has had an abortion or miscarriage at some time before the outbreak of the 
symptoms of syphilis. Another argument lies in the appli cation to the case 
in question of the well-known " law of Colics," which 1 from the date of its 
first enunciation in 1837 down to the present day, has been found to be 
absolutely without exception. It may be given in his own words: "One 
fact well deserving our attention is this: that a child born of a mother who is 
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without obvious venereal symptoms, and which, without being exposed to any 
infection subsequent to its birth, shows this disease when a few weeks old,
this child will infoct the most healthy nurse, whether she suckle it or merely 
handle and dress it; and yet this child is never known to infect its own mother, 
even though she suckle it while it bas venereal ulcers of the lips and tongue." 
As to the absolute and unvarying truth of this law there is not a shadow 
of doubt. rl1here can be but one rational explanation of these facts- viz. 
that the mothers who ha1·e thus acquired immunity have done so by first 
acquir ing the disease through pregnancy. 

We may conclude, then, that the husband may infect his wifc-(1) In the 
usual manner or by direct contagion ; (2) through the medium of the child, or 
at any rate by the production of conception. 

'There is no proof whatever tha.t the semen of a sypldlitic man is contagious 
or can transm it the disease in any way but that above discussed. On the con
trary, it bas been shown experimentally that it is entirely non-inoculable. 
All other theories as to methods of contagion arc so entirely hypothetical 
and unsupported by trustworthy evidence that we can afford to disregard 
them. 

II. We may now consider th e way s by which syphil is reach es the 
ch il d . These may be broadly classified into-

1. Descent from the father; 2. Descent from the mother; 3 Direct in
fection . 

As a matter of course, the influence of the father upon the child, so far as 
regards heredity, ceases a.t the moment of conception, or, to be more exact, no 
subsequent condition of the male parent, no development or acquirement of 
disease, can exert any further effect. That the existence of active syphilis in 
the father may result in the transmission of the malady to the child cannot be 
doubted. The relative effect of paternal as compared with maternal influence 
may be considered after we have described the latter. 

2. Descent from the mother may occur theoretical ly in consec1uence of-
a. Infection of the mother previous to conception; b. J nfection of the 

mother at the moment of conception; c. Infection of the mother during the 
period of utero-gestation . 

a. As to the first of these methods of transmitting the disease there is little 
if any difference of opinion. Even those who claim the most for paternal 
influence include among the conditions which may give rise to syphilis in the 
cbil<l disease of the ovule, and it may be stated as incontrovertible that recent 
or active syphilis in the mother at the time of conception will almost certainly 
be followed by syphilis in the child. The cases in which treatment of the 
father has resulted in healthy children, whereas without treatment be pro
cr13ated syphilitic children, the mother being without either symptom or treat
ment, have been urged as evidence of the direct descent of syphilis from the 
father to the ch ild without the intervention or participation of the mother. 
But it does not follow because the mother has latent or hidden syphilis that 
she must infect her child. In those cases in which she does not do so the treat
ment of the father wi ll remo,·e the only active source of syphi litic infection. 

b. The second method, or that in which the mother becomes syphilitic at the 
moment of conception, is really, strictly speaking, an example of paternal 
heredity, as the resulting germ is syphilitic_, not b~c:rnse the ovul~ of the 
mother was infected, but on account of the disease of the spcrmatozo1<l of the 
father. 

c. There remains for consideration the influence upon the child of a syphilis 
acquired by the mother during some period of utero-gestation. '!'hat under 



176 AN AMERIOAN TEXT-BOOK OF SURGERY. 

these circumstances the child can become infected has been and is still abso
lutely denied by some very respectable authorities. All that is necessary for 
proof of its occurrence is, however, (1) freedom of both parents from syph1hs 
at the time of conception, or, in other words, syphilis must have been acquired 
by both-not alone by the mother-after the beginning of pregnancy; (2) 
that the syphilis of the child be unmistakably prenatal-that is, not acquired 
by some accident during or after birth. Several cases reported by acute 
observers seem to combine both these requisites, an<l, after reading them 
carefully, there seems to be no reasonable escape from the conclusion that in 
some manner the poison of syphilis may find its way from the mother to the 
child. The old idea that the latter was directly infected in utero from the 
semen of the father is, of course, altogether without foundation . 

3. Direct infection of the child during birth does not properly come under 
the head of Hereditary Syphilis. There is no possible reason why, when the 
mother has contagious lesions of the genitals, acquired too late to infect the 
child in utero, this should not occur, but as a. matter of fact no such case has 
ever been recorded. One explanation of this circumstance may be found in 
the protective covering of vernix and mucus which coats the infant's body and 
lessens greatly the risk of absorption. This hardly accounts satisfactorily, 
however, for the entire absence of such cases from medical literature, and it is 
fair to suppose that in all except those cases in which the primary sore is ac
quired during the last month of gestation-which for obvious reasons are ex
cessively rare-the infant acquires some immunity which protects it from its 
mother, and is similar to that which, under Colles's law, operates in her favor. 
In other words, even though apparently free from syphilis at birth-a not un
common event, as we shall see-it has a latent or modified syphilis which pro
tects it from contagion. (Profeta's law, seep. 136.) 

We may now briefly restate the conclusions at which we have arrived: 
l. After a. certain interval, not less than four years, and after thorough 

specific treatment, a person who bas contracted a syphilis not especially severe 
or malignant in its type may be permitted to many. ~rhc assent to marriage 
will then he based on a belief in the curability of syphilis or in a cessation of 
its contagiousness, its inoculability, and, in the vast majority of cases, its 
transmissive power, at the end of the secondary stage. 

2. It may be inherited from either parent or from both, and the probability 
that this will occur increases in a direct ratio with the nearness of the time of 
conception to the date of their infection with the disease. The severity of 
the inherited disease in the child increases in the same proportion . 

3. It is undoubted that, the father being healthy and the mother syphilitic, 
the child may, and in all probability will, have the disease. 

4. It is probable, but less so than in the preceding case, that, the mother 
being healthy and the father syphilitic, the child will be infected. 

5. It is highly. probable that in all cases where a chilu becomes syphilitic 
through paternal mfiuence the mother 1s also the subject of syphilis, which 
may, however, assume a httent form, the only evidence of its presence in a 
few cases being the protection which it affords against contagion through the 
medium of the child. 

6. Syphi lis may be transmitted from mother to child even when it is ac
quired by the former as late as the seventh month of utero-gestation . 

III. The Pathology a n d Symptoms of Hereditary Syphilis.
Syphilis of the placenta is of especial interest in its relation to the abortions 
and stillbirths so frequent in syphilis. Under the influence of that disease cell
proliferation begins in the villi, which are, normally, only sparingly supplied with 
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cells, and extends to the connective-tissue stroma and the epithelium. This 
proceeds to such an extent that it leads to compression of the vessels, and finally 
obli terates them. 'l'he vascular spaces into which the villi dip become filled 
up and narrowed, and often disappear. In this 1rny, and also by reason of 
the thickening of the epithelium, the interchange between the maternal and 
the frotal blood is interfered with, and at last is prevented. If this process is 
spread over the whole placenta, the frotus perishes before it is complete. If it 
is limited to circumscribed areas, it ma.y continue to li\•C for a shorter or longer 
period. 

Syphilis in the parents will manifest itself in the children in one of several 
ways, which are determined chiefly by two factors-viz. first, the length of the 
interval between the infection of the parent and the date of conception; and, 
second, the thoroughness of the treatment of the parents during that interval. 
To these may be added as subsidiary, but still of definite importance, a third, 
the type of disease which has alfected the father or the mother, whether mild 
or severe, benign or malignant. 

From what has already been said in reference to the question of marriage, 
it will at once be understood that the danger to the offspring in untreated 
cases, and in those where conception has occurred during the early secondary 
period of the disease, is of extreme gravity. In such cases the usual result 
of pregnancy is abortion at from the first to the fifth or sixth month, the footus 
sometimes exhibiting the evidences of syphilis in the shape of large bulla> 
upon the palms and soles, or in the presence of characteristic visceral lesions, 
but quite as often showing nothing distinctive. It has generally undergone 
more or less maceration, and the skin, which is readily detachable, is of a con
gested. purplish color. At least one-third of syphilitic children are dead-born. 
As time goes on and other pregnancies follow, either the abortion occurs at a 
later period of pregnancy or the children are brought ali ve into the world. 
Even then, however, and although at birth they may show no evidences of 
the disease, their chance of escape is but small. One-fourth of them die within 
the first six months. If they survive that period, the chances for life are 
slightly in their favor. but those for health or for freedom from deformity and 
disease are still overwhelmingly against them . 

The Primary Stage is never found in true hereditary syphilis. Of 
course in congenital or infantile syphilis, in which by di1ect contagion, 
either from the mother or from any one else, the disease was acquired by the 
child, the course would not dilfer materially from that observed in the adult. 
and the primary sore would be present. But as this stage of acquired syphilis 
corresponds to the period during which tbe poison is finding its way into the 
system through the lymphatics, it is not found in the child who is infected from 
the moment of conception or who receives the poison from the mother directly 
into the circulation. 

The Secondary Stage.-For from one to three weeks the newborn 
infant often shows no symptoms of the disease. In 158 cases collected by 
Dida_y, 86 manifested symptoms before the expiration of the first month, and 
60 of the remainder before the end of the third month . When to these are 
added the statistics of Roger, we find that of a total of 172 cases 159 showed 
syphilitic symptoms before the end of the third month. When these symptoms 
a.re present at birth, they consist largely in a general withcr~d, at:ophiecl, 
weazened appearance of the child; a hoarse cry, due to swelhng, with sub
acute inflammation, or even ulceration, of the laryngeal mucous membrane; 
a coryza, due to a. similar condition of the Schneiderian membrane; and 
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certain cutaneous eruptions, the most common of which at this early da.te is 
the lar"C vesicular or bullous eruption known as syphilitic pemphigus. 

Pefiiphigus.-With regard to the specific or non-specific character of this 
eruption there has been much difference of opinion, an<l, as it is often the 
earliest distincti,·c expression of syphilis, a diagnosis of which could hardly 
be founded on the general appearance of the child, or e1•en on the hoarse cry 
and the coryza, it becomes important to ham definite ideas upon the subject. 
Nearly a century ago it was denied that this eruption was a manifestation of 
venereal disease; and this view has found supporters down to the present day. 
'11he progress of clinical and pathological knowledge enables us now to assert, 
howcvc1\ that although, as an exception, bullre may sometimes be due to a 
profound cachexia not dependent on syphilis, yet in the large majority of cases 
they are specific in their character. 

If we find an infant at or immediately after birth presenting on the soles, 
the palms, tho fingers and toes, or on the limbs an eruption consist ing of blebs 
more or less perfectly distended with a liquid which may bo clear, cloudy, or 
bloody, circular or oval in shape, sometimes irregular, seated on inflamed, red
dish skin, am! surrounded by trifling areolre, we may strongly suspect the 
presence of syphilis in an actirn and most menacing form. And this suspicion 
becomes a. certainty if, in combination with such an eruption, the general 
cutaneous surface is yellowish or muddy in hue, is hard and dry, without 
elasticity or softness-owing to the absence of subcutaneous fat-and, for the 
same reason, is furrowed and wrinkled about the face, imparting an appearance 
of senility; if the child bas a hoarse cry, and a discharge from the nostrils; 
and, of course, if there are at the same time other syphilodermata. This 
eruption is specially important, however, because upon the recognition of its 
specific character in cases of stiHbirth or in those in which the child survives 
only a. few days-not long enough for the development of further syruptoms
will depend the opinion as to the cause of death, which, whether expressed or 
not, will determine the future treatment of both parents during the interval 
between pregnancies and of the mother during the next pregnancy. 

Oo1·y2a is one of the most characteristic, and at the same time one of the 
most important, of the early symptoms of syphilis in its influence on the health 
of the child. It is due to the same condition of the mucous membrane lining 
the nasal fossre which manifests itself simultaneouslv or soon afterward on the 
skin in the shape of erythema, roseola, or papulcS; in other words, it is a. 
hyperemia with papillary infiltration. The excessive supply of blood to the 
parts induces a catarrhal condition which shows itself in a thin, watery dis
charge .. As. the child dtir!ng sucklin.g is compelled to breathe through the 
no~e, this. dis.charge. 1s rap1d.ly dned mto .crusts, ca.usmg the peculiar nasal, 
nmsy resp1ra.t10n which has given the affection the popular name of suuffl.es. 

Roseola is apt to present itself about the second or third week after birth . 
As .in the adult, it begins up?n the abdome? in the .form of little oval, circular, 
or irregular spots, dull red m color and d1sappearmg upon pressure. Later 
the color becomes deeper, the eruption extends to the trunk and limbs and as 
exudation and cell-proliferation succeed to simple capillary stasis, it ~ease; to 
disappear when pressed upon. It is often moist, and sometimes excoriated 
owing to the ~hiuness of the epidermis. Occasionally it is confluent, and cover~ 
large areas with an almost unbroken sheet of deep-reel color. 

The diagnosis in the early stage is often difficult on account of the resem
blance to the simple erythema of infan~y . As. th~ disease progresses, however, 
maculre form here and t.here; the cell-mfiltrahon .•~volvcs the papillre, several 
of which coalesce, formmg flat papules; the nutrit10n of the superficial layers 
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of the epidermis is interfered with, especially where it is thick, as on the palms 
and soles, and the eruption in these regions becomes scaly: and then the 
diagnosis is not difficult. 

Papules and 11fucous Patches.-ln the ordinary evolution of the dis
ease the next manifestation is usually the development of papules on the 
general cutaneous surface and of mucous patches on the tongue, lips, and 
cheeks; probably also on other mucous membranes not exposed to examina
tion. The pa.pules for the reason already mentioned-the thinness and moisture 
of the skin-are apt to be of the broad, fl:it kind, especially, as in the adult, 
in those regions where the elements of warmth and friction are superadded to 
moisture, as in the folds of skin about the genitalia, the neck, the flexures 
of the joints, etc. They arc then moist, covered with a. grayish secretion or a 
thin crust, and are in reality mucous patches. Mucous patches in the infant 
are among the most important of the early syphilitic lesions, as they are almost 
coustantl y present, and thus constitute by far the most frequent veliicle for convey
ing the disease from the cltild to its nurse or to others witli whorn it may come 
in eontcict. No child that has even been suspected of having a taint of heredi
tary syphilis should be permitted to nurse at the breast of any one but the 
mother, or to share its cup or nursing-bottle with other children, or to receive the 
caresses of relatives or friends; an<l in this last restriction we should include 
the father. 'rhe mucous patches should be actively treated both locally and 
constitutionaHy, and during their demonstrable presence a most rigorous quar
antine should be obsen•ed. 

Syphilitic cond.ijlomata are clue to hypertrophic changes in the papules, 
which under the influence of heat and moisture in certain regions coalesce and 
become more elevated. They vary in size from au eighth to a quarter, or 
even a half, of an inch in diameter. Their surface is flat and covered by a 
crust or by an offensive secretion. They are found most commonly about the 
anus or at the angles of the mouth . 

Pust1tlar Syphilicles.-A little later in the secondary period, usually at 
about the sixth week, but sometimes much earlier, the pa.pules may become 
transformed into pustules, the change taking place slowly . 

.fritis.-Another symptom of the secondary period, but of later develop
ment and of rarer occurrence than the syphilodermata. which have been 
described. is iritis. In spite of its rarity, this is extremely important, because 
it is frequently overlooked until it has reached such a stage that occlusion of 
the pupil results, and also because when it is recognized it constitutes an almost 
pathognomonic sign of syphilis. 

If the condition is observed, the diagnosis is not usually difficult. The pupil 
is irre(J'ular, especially under atropine; there are streaks of lymph, dulness, 
swellin'g, and change of color, and on ver,r car~ful inspection a faint pink 
zone may be seen in the sclerotic. The conJunct1va and cornea are generally 
clear. 

The prognosis depends on the stage at which the pa.ticnt comes under treat
ment. 'fhe lymph, if recent, no matter in what quantity, will probably be 
absorbed untlcr mercurial treatment, which will often be of great benefit e\•en 
in those cases in which a certain amount of organization has occurred. 

The foregoing symptoms are characteristic of the secondary period of 

~=:e~~a;? .. :!i~hri l 1du~\,~!~~s,e~:e~~~:~ ~~: e~~l·t~f ~r1:~1~t c;:a~.onl~::~m ~~; 
b~ again enumerated as follows: coryza with snuffles; an er~tbematous, 
papular, or pustular eruption on the skin; mucou~ patches on the lips, tongue, 
cheeks, etc. ; a marked tendency to general wasting; a. hoarse cry or cough; 



180 AN AMERICAN TEXT-BOOK OF SURGERY. 

senility of aspect; iritis. The majority of syphilitic children born alive die 
during this stage. . 

Before its termination, sometimes even a.t birth, other lesions have been 
noticed (especially those affecting the liver), which, however, may be better 
described in connection with the special organ or organs mvolved. 

Succeeding this stage-i. e. beginning in about a year or eif?~teen montbs
comes an intermediate period, which extends to second dent1t10n, to puberty, 
or even much later, and which is characterized rather negatively-that is, by 
the absence of symptoms-than otherwise. 'rbe evidence of the general diath
esis will of course be present in the shape possibly of malnutnt10n, stunted 
growth, or retarded development, perhaps shown in the weazene<l or withered 
face, the sunken nose, the pallor of the skin, the premature loss of the first 
upper incisor teeth, or the malformation of the others if they have erupted. 

rrhere is but little tendency to recurrence or relapse of any of the secondary 
symptoms; and in certain cases this stage extends through life, or, in other 
words, as is frequently the case with the adult who has followed a proper course 
of treatment, the disease appears to terminate with the Recondary stage. In 
other cases, however, it recurs, and the symptoms which it then presents may 
be ta.ken up in connection with the different organs or tissues involved. 

Syphilis of the ear is for obvious reasons not often disco,·erable until the 
patient has reached an age at which interference with the function of hearing 
becomes a noticeable phenomenon . The only symptom likely to be noticed 
during the stage of inherited syphilis which we arc now considering is a catarrh 
of the middle ear. This may lead to perforation of the membrana tympani, 
purulent infiltration of the mastoid cells, etc., and when accompanied by an 
otorrhea which attracts attention to the ear will be easily discovered by the 
surgeon . 

'l1he affections of the middle ear and Eustachian tube are said to be contem
poraneous with the keratitis which appears in the neighborhood of puberty, 
while those of the auditory nerve are somewhat later in point of t ime, and are 
almost always con.i oined with retinitis, choroiditis, and optic neuritis. 

srphiliti? disea~e ?f the !iv.er in newborn children is distinguished 
especiaJly by mcrease Ill size and weight of the organ. This incrense depends 
upon a prolifera~i~n of cells. from the connective tissue between the acini, or 
from the aclvent1t1a of the mterlobular vessels, this growth becoming trans
formed into connective tissue. The change is quite analogous to that which is 
taking place at the same time in the skin, the mucous membranes, and other tis
sues. It does. not, howe\'er, ~o on to organization, but may be just as suscepti
ble of absorption and resolution as are the papules or maculre of the skin . A 
portion of the. enlargement mal be due to a passive congestion caused by the 
presence of this cell-accumulation. 

As to the diagnosis of hepatic syphilis in infants, the symptoms are indef
inite, or they are identical with those often observed in children who have poor 
or ins_ufficien_t _nourishment .. The only _ph ysical si(ln which properly belongs to 
hepatic syphilis, when 1t exists at all, is mcreasc 111 the size of the liver. 

Bone syp~i li s i? children is ~s~en~ially of the. nature of the syphilitic 
bon~ t~oubles. w1tl~ which we are fami liar 111 the acquired form of the disease, 
cons1stmg pmnanly and throughout of an unnatural accumulation of cell-ele
ments, which in the later stages by their pressure produce various rlegcnerations 
of surrounding structures, and which, as they occur during the process of bone
formation, are accompanied by irregular and abnormal deposits of lime-salts. 
They _especially affect the junctions of the epiph.)'.scs ~nd diaphyses, because at 
that time those pomts are the seats of great phys1olog1cal activity. 
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'rhc symptoms which obtain in this condition of syphilitic osteochondritis are 
as follows . There is a swelling at the diaphyso-cpiphyseal junction of one of the 
long bones., which in the emaciate<l subj ects of hereditary syphilis is often visible 
and can always be discovered by palpation. r11his consists of a ring or collar 
which more or less completely surrounds the bone, is apt to be smooth rather 
than irregular, and, when two bones situated near to each other are simulta
neously affected, ma.y conjoin them. A moderate amount of synovitis is often 
present. This affects chiefly the elbow and the knee, but may appear in any 
joint. It is readily influenced by specific treatment and well-regulated pres
sure. When the last stage is reached, or that of the formation of granu
lation-tissue, with degenerative changes of the cartilages and of the bones 
themselves, deformity often becomes more marked. There are unnatural 
curves or angles in the bones, with more or less complete separation at the 
point of junction. 

'l'hc most important differential diagnosis to be made in these cases is 
between the rhachitis of young children and the form of syphilis in question. 
'l'he points of resemblance are manifest, just as they are between a. syphilitic 
and a. variolous pustule, but they end in both cases when we come to study the 
evolution of the phenomena either from an anatomical or from a clinical stand
point. 'J'hey may be expressed as follows in tabular form: 

Osseous Lesions due to Inherited 
Syphilis. 

The swellings, particularly those of the long 
bones, show tbemsehcs at or soon after 
birth. 

A histor.r of syphilis or C\'idcnce of existing 
syphilis in one or both parents . 

Preceded 01· accompanied by snuOles, coryza, 
and cutaneous and mucous lesions. 

No such prodromata in most cases. 

Cachexia absent or moderate. 
Pl~sti.ognomical peculiarities of syphilis pres-

Circumscribed tumors on frontal and parietal 
bones, rarely on occiput. 

Ribs not markedly affected. 
Disease of ribs, when ex istent, not ordinarily 

coincident with that of other bones. 
'Fontanels close at usual period. 
Other syphilitic symptoms prcscut-cnlarge-

Of~:~"!c~~1~~~~~~Jeby 1~i~t:;:~~~~1~~~~i~,e;:t;_ 
sces>1cs, cutaneous ulcers, etc. 

Generally disappears by resolution, without 
lcn.\"ing any permanent change. 

Mortality among children in whom many 
bones are in\•olved i8 very great. 

Specific treatment useful. 
Jn tho first stap;e there is an exuberant cal

cification of the ossify in~ cartil age, caus
ing necrosis of the new-formed tissue and 
a consecuti\'e inOammation, which termi
nates in the separation of the epiphyses.1 

Rickets. 

R~i;f~j' l~f[r~ar before six months, generally 

No such history necessarily . 

Nosuchprodromata. 

Pallor, restlessness, sweating, nausea, diar
rhea, etc. constitute a combination of 
symptoms which often precede the bone 
disease. 

Cachexia marked. 
Not present as a group. 

Cranial bones thickened in spots, usually 
upon the oceiput. 

All or nearly all im"olved. 
Nearly always so. 

Closure delayed. 
Syphilitic symptoms absent. 

Little external or surrounding invoh-emCDt. 

Usually leaves 80me bending of shaft and 
di stortion of the neighboring joint. 

l\luchlcss. 

Of no benefit. 
'l'his is less marked. There is formed , in

stead, a soft and non-calcified osteoid 
tissue. 

8i~J'~:~d t'~!hl~,fo~~d1i~ ~~m~~iy~u~ll1i~hH~ ;~~h~h~ra~~ll~~t0~o~~~ ~- S,'fa~-1~~ ~~ ~hi 
subject. 
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The bone lesions of hereditary exostosis can readily be recognized by the 
facts that they are stationary, appear later, and are of larger size, by the ab-
1sence of syphilitic history or symptoms and by their resistance to specific treat
ment. The diagnosis from accidental separation of the epiphysis or from 
fractures may be made from the history of the case. 

In cases of separation of the epiphysis, complicated with suppuration, 
sinuses, etc., the trouble may be mistaken for a. similar condition due to non
specific inflammation. In all the recorded instances, however, the latter has 
occurred much later in life, is attended with much more acute inflammatory 
symptoms, lymphangitis, etc., and is of course without concom itant symptoms 
of syphilis. In both cases there is a decided osteo-periostitis, and, as so much 
depends on the early and vigorous use of specific treatment, it may be worth 
while to contrast the two forms of the disease. 

Syphilitic Osteo-periostitis. Non-specific Osteo-periostitis. 
Occurs in infants under three months of age. Seldom if ever occurs in children under one 

year of a~e. 
History or syphilis in child and its parents. 

Implication of other bones. 
Coincident with the development of the shaft 

of the bone. 

No history of syphilis i sometimes a history 
of traumatism. 

Usually confined to one bone. 
Coexists with the ossification of the epiph

yses. 
Other lesions of syphilis-nodes, skin erup- :Ko such symptoms. 

tions, etc. 
All the local symptoms comparatively mild. 
Disease sharply localized. 

Pain, redness, and swelling very marked. 
Involves ncighborinp; parts. 
~~~~~negJ~~st.sometimes present. Lymphatics of limb unaffected. 

Beneficial effect of specific treatment if em
ployed early. 

Syphilitic Dactylitis (Fig. 22) in the inherited variety of the disease, as 
in the acquired, consists of two varieties. The one of these which gcneral1y 
appears earlier affects chiefly the periosteum and the fibrous and integumentary 

structures surrounding a joint, usually a meta-
Frn. 22. carpo- or metatarso-pha1angcal articulation, involv

ing a phalanx, and is characterized by slow, almost 
painless, swelling and discoloration of the affected 
me~ber. '..I.1his is du~ to a gummatous infiltration, 
which, after absorption under proper treatment, 
leaves the toe or finger temporn.rily stiff, but not 
permanently disabled. 

. The .sec?~d for1~ is a specific osteo-myelitis, 
~1th per1ost1t1s, com mg on later, and often destroy~ 
mg the bone or the n.rticulation involved. 
. The absen.ce of. a~utc .infl.at?matory symptoms 
rn ~be first vancty d1stmgmshes it from paronychia, 
wb1tlow, and gout. Rheumatoid arthritis be«ins 
in the joints _and is associated with other sy~np
t~ms; deformity of the fingers comes early in the 
d_1sease, and there is a tcno-synovitis with contrac-

Ulcerated Syphilitic Dactylitis tion. 
(orlg!nal). The second variety might be taken for enchon-

dr~m~ or exo~tosis, but these growths increase ~uch more slowly, involve only 
a hm1ted portion of the bone, are of greater density, and are much more strictly 
circumscribed. 
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As a rule, especially in cases which are recognized early and treated 
actively, the prognosis is good. 

Syphilis of the Teeth.-Syphilis of the teeth has its chief interest from 
its vcr.y im_Portant bearing on diagnosis. Man ifesting itself at an age when 

the ch ild 1s not apt to present the active and unmistakable cutaneous and 

mucous lesions of the di~ease, the recognition of which is therefore often 

extremely difficult, this diagnostic importance is greatly increased. 

The teeth of the first dentition, although exhibi ting the usua.1 signs of 
in terference with nutri tion in their irregular development, opa.que a11d chalky 

enamel deficient in quantity and unc\'enly distributed, soft and friable dentine, 

incongruity of size individually and relatively, and proneness to decay, do not 

often display any distinctive evidence of syphilis. 'l'he same cond.itions may, 

and often do, <lepcnd on other causes, and are commonly associated with 
various cachexire. 

In the permanent teeth, likewise, the same condition may be clue to the 
same causes. Stomatitis, however produced-by mercury, by gastro-intcstinal 

derangements, by local irritation of any kind-is apt to result in imperfectly 

organi zed dental structures. Mercurial teeth, for example, a.re usually irregu
larly aligned, horizontally seamed, honeycombed, scraggy, malformed, of an 
unhealthy dirty-yellow color, separated too widely, anti deficient in enamel. 
'l1he diseases of childhood by temporarily arresting or greatly interfering with 

nutrition during the developmental period of the teeth often cause horizontal 
furrows across their crowns. 

None of these conditions, however, a.re in the least degree characteristic of 

syphilis, the special expression of which in the mouth is to be found only in 
the permanent 1ipper niedian i;-u·isors . It may be considered 
as well established that when these teeth are stunted, abnor- Fm. 23. 

mally narrow at the cutting edge, crescentically rounded .~ 

with the convexity upward, and the surface inclined upward ·~H;=-tT 

and forward, instead of backward as in normal teeth, widely uf~fi~~~~\~~r~.n~~~:. 

~~~:~t:~~n~~~~ ~~n~::.!~~t~r;t 8;1~t1ii s1otF~~. eg~~s, ~~1°ej ~~: ~lf~r~~ornil aud Han-

gcnerally known as "Hutchin.iton's teeth ." They arc often Fw. 2-1. 

described as pegged, having been lik ened to a row of pegs -.m
stuck in the gums. This appearance is due to the facts ~ 

t~~} :~:Yn~~.·;:af~~~:~~:~'r,~~~~1ir;l~.ti~;d :~.~ ~~~·~ .. i~h~1; ·~:::\;,~'."\,:;~,,~"'~:~: 
separated; which ab normalities often affect the adjoini ng Hanner). 

teeth, and sometimes the entire denture. A mistake which is frequently made 

is the confusing of the serrations of the cutting edges of recently-erupted normal 

incisors (Fig. 24) with the pecu liar crc~centic ed7cs of syphili tic teeth. 
Interstitial Keratitis.-The frequenc.v of this form of diffuse inflamma

tion of the cornea, a.nd the diagnostic significance which has been so positively 

attributed to it-and as positively denied-render it of speciaJ interest. It 

begins, commonly, as a slight, diffused haziness situated in the s~bstancc of 
the cornea itself, usually not far from the centre, and at first affcctmg only one 

eye. This condition rriay persii;;t for one or two months, after which the other 

cornea. is nearly always attacked, and is similarly affected, _although ~he disease 

is apt to pass through its different stages rather more ra.p1dly than m the first 

eye. When the height of the disease is reached the cornere are nearly opaque, 
a. bare perception of light remaining. Th en the cornea which was first in
volved begins to clca.r; this is soon followed by improvement in the other one, 

which in the course of a year or two resulcs in a return to fairly good sight, 
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although in most cases there remain a slight haziness and an abnormal ex
pansion of the cornea. 

The diagnosis of this condition may generally be made with ease. The 
grouml·gla~s appearance in the earlier stages an<l the dull pink or salmon color 
in the more vascular starre are very characteristic. The vascularity differs 
from that attending otbe; chronic forms of keratitis, granular lids, etc., in 
which the vessels are large and superficial : in syphilitic kcratitis they are 
much deeper and very closely interwoven, so that the effect is almost that 
of an ecchymosis. In non-syphilitic cases both eyes are not so apt to be 
affected nor is the tendency to spontaneous cure so marked. The absence 
of ulceration and the very slight degree of accompanying sclerotic or ciliary 
congestion arc also valuable foatures . The chief poi n t of interest, however, 
in the diagnosis of interstitial keratitis is its association with other symptof!-lS 
of syphilis, upon which, for the general practitioner at least, the diagnosis wi ll 
usually depend. 'There is such unequivocal clinical evidence in this direction 
that it is safe to say, as of the question of syphilitic teeth, that the burden 
of disproof rests with the doubters, and we may venture the assertion that 
interstitial, diffuse, or parenchymatous keratit is is a symptom of inherited 
syphilis, and that the unmistakable presence of the former disease is sufficient 
proof of the existence of the latter. 

Syphi lis of t he Nerve-centres and Nerves.-Until a compara. 
tively recent period our only guide to the course of the nerve diseases of 
inherited s.vphilis was to be found in analogy. We knew, for instance, that 
in acquired syphilis three forms of cerebral d i ~case could be recognized in a 
general way: one characterized by a sudden attack of paralysis, in which the 
lesion was usually thrombosis from specific endarteritis; one in which the 
symptoms of brain-tumor were present, and in which gum ma.ta were the cau~e 
of the difficulty; and one in which pain, headache, and various functional or 
convulsive disturbances-chorea, epi lepsy, paralysis of single nerves, etc.
were the customary phenomena, and in which periosteal, meni ngeal, or neu
rogl ial thickenings constituted the pathological basis. ~'he last two are often 
intermingled both symptomatically and histologically. 

In spite of certain striking differences-more a.pparcnt than real, howcver
between inhcri~ed and acquired syphilis as regards cause, duration of stages, 
etc., the c~sentrnl pathological clrnnges- arc the same. When syphilis in its 
later periods attacks the hrain or spinal cord or nerve-trunks or vessels of a 
footus, it proceeds just as in the adult, the same characteristic accumulation of 
cells taking place and 8Ct~in~ up an a_rteri~is or a meningitis, thickening the 
sheaths of nerves, or const1tutmg a pencranial node or a gumma, accordino- to 
their number and their situation. We find, thus, that in these patients n~en
ingitis, growths, and arterial disease com;titute the three clinical divisions of 
the disease which have thus far been distinctly differentiated, and the reported 
cases, with or without autopsy, fall naturally into tl1ese classes. 

S yph iHs of t he S pleen.--:-Disease. of this organ in inherited syphilis is 
especially 1mporta.nt from two pomts of new. It is_ a valuable aid to diagnosis, 
and by th~ size ?f t?e ~rgan and the ~egrce of persistence of the swelling gives 
an approxnnate md1cation of the seventy of the ca:;;e. Enlargement of the liver, 
although .it ought to be noted because it is often present in hereditary syphilis, 
has but little value as a confirmatory symptom: first, because the liver is dis
proportionately large in infancy, and it is difficult to sta.te the limit of what is 
actually_ normal; and, secon.~lly, because other causes beside:;; congenital syphilis 
lead to its enlargement. '11th regard to enlargement of the spleen the case is 
different. Gee's observation, that in the early stage of infantile syphilis some 
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enlargement of the spleen occurs in a large number of cases, has been abun
dantly confirmed. 'fhc importance of this sign is greatest when note<l early, 
as, for example, when the child is from two to three months old, for at that 
period the enlargement of the spleen due to rickets can hardly come into ques
tion. 'l1hc condition of the spleen during this period of enlargement seems to 
be simply that or hyperemia, or :tt the most of hyperplasia. 

The cause seems to be in all prob:tbility the well-known effect of syphilis 
on the glandular system in general and on the lymphatic system in particular, 
to which the spleen is now usually assigned. The analogy between this slow, 
persistent, pai nless enlargement preceding the cutaneous symptoms, unaccom
pan ied by infbmmatory symptoms, unattenrle<l by any breaking down of tissue, 
subsiding slow ly but evenly under specific treatment, and the behavior of the 
buboes of acquired syphil is, is certainly very striking. 

In most cases of hereditary syphilis there are evidences of disturbance of 
the gastro-in testin a l tract. Vomiting, diarrhea, colic, anorexia, and ema
ciation are well-known, but of course not at all characteristic, symptoms. 

It has been supposed that the mucous membrane of' the entire tract is 
probably, during the early period at least, and coincidently with the cutaneous 
eruption, in a condition of hyperemia and irritation comparable to that of the 
skin. w·hether this is so, or whether it is due to associated imrolvcment of 
the glandular apparatus, has not yet been determined. 

Syp hil is of the Larynx.-The hoarse cry of the newborn infant, so cha
racteristic of hereditary syphilis, depends upon the presence of hyperemia, of 
mucous patches, or C\"Cll of extensive ulceration, in the larynx. The first is 
probably the most common, as, if it were otherwise, ca~es of death from redema. 
glottidis or other forms of laryngeal obstruction would be oftener met with 
When ulceration does exist it is generally, but not in variably, secondary to 
pharyngeal ulcers. 

Bronchial catanh, giving rise to cough, and sometimes to considerable 
embarrassment of respiration, is a not infrequent complication of laryngeal 
syphilis. La.ter troubles of the larynx in connection with inherited syphilis 
have not yet been studied carefully enough to warrant us in dntwing any dis
tinction between them and the usual symptoms seen in the acquired disease. 

Syph ilis of t he testicles is found to consist of :.1 true interstitial orchitis, 
very closely rnsembling that seen in the syphilitic testicles of :tdults. The dis
ease usually occurs at from two months to three years of age; both testicles 
are generally involved, and are enlarged, hard, inelastic, and frequently uodu
lated. Mercurial treatment generally causes a marked impro,'ement unless the 
inflammation has already resulted in the development of a new fibroid forma
tion, in which case it will be likely to remain unaffected by treatment. Inunc
tions with diluted mercurial ointment, iodoform, etc. are useful adjuvants. 

The Diagnosis and P rognosis of Inherited Syph il is.-In reviewing 
the general course of a case of inherited syphilis it seems evident that the differ
ences between it and the acquired disease which have been so much dwelt upon 
are apparent rather than real. The primary stage is of course missing, and on 
any theory of the essential uature of syphilis this is readily comprehensible. 
Whether the chancre is the first symptom of a constitutional disease, or is the 
simple accumulation at the point of original inoculation of the cells affected 
by the syphilitic virus, it would naturally be in the first case undiscoverable, 
in the second non-cxif>ltent. 

'rhe seconda.ry stage, characterized in the acquired form chiefly by lymphatic 
engor~ement and symmetrical, widely-spread, polymorphic cutan~ous a?d mucous 
eruptions, and pathologically by a warke<l tendency to the prohferatwn of cer-
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tain new small round nucleated cells, upon the presence of which depend all 
the manifestations of the disease, is in inherited syphilis strictly analogous. 
The lymphatic engorgement either exists in the infant as i? the adul~, or bas 
its analogue in the enlargement of the spleen and of the hver, especwlly the 
former. 

The tertiary stage, except in the fact that its phenomena may al?pear unusu
ally early and may be commingled with those of the sccon.dary J?Cnod, does not 
widely differ in the hereditary form from that of the acquired disease. 

In considering the question of diagnosis, therefore, we have an excellent 
guide in the facts that the disease conforms in most respects to the general laws 
of acquired syphi lis, and that our knowledge of the latter affection will be a 
valuable aid to recognition of the former. 

1-'he chief elements of diagnosis and prognosis of i nb~rited syphilis_ i_n i_ts 
various stages may, then, be summarized as follows: A history of sy~h1lis m 
either parent is important just in proportion to the shortness of the interval 
between the time of infection and the elate of conception. If both parents 
were syphilitic at or before the time of conception, the probability that the 
disease will be transmitted, and in a severe form, is much increased. There is 
no sufficient evidence that inheritance from one parent results in a graver 
variety of the disease than when it is derived from the other. 

A history of abortion or miscarriage on the part of the mother should have 
weight in the determination of any given case, and if such accidents have been 
very frequent their diagnostic importance is greatly increased. 

Upon examining the product of abortion or stiJlbirth the most easily observ
able symptoms will be those of the skin. Maceration of the epidermis and its 
elevation into bullro arc in themselves hardly characteristic, though both of 
them-and especially the latter-may be regarded as suspicious. lf the cuta
neous lesions are, however, distinctly papular or pustular or ulcerative, or if 
the bullre have all the characteristics of syphilitic pemphigus, the diagnosis is 
assured. 

The most distinctive symptom- one which may really be considered 
pathognomonic-is, however, the inflammation of the diaphyso-epiphyseal 
articulations, with or without their disjunction. Distinct enlargement of the 
spleen or of the liver and arachnitis with hydrocephalus arc valuable diagnostic 
points, and the presence of gummata, which are not very infrequent, would 
of course be conclusive. 

At birth the syphilitic child may be small, stunted, emaciated, weazened, 
senile in appearance: this would properly give rise to suspicion, but might be 
associated with any disorder of nutrition on the part of either child or mother. 
It ma.y also disclose cutaneous or mucous eruptions evidently specific in charac
ter. In any event, marked symptoms at birth render the prognosis highly 
unfavorable. 

It is quite common, however, for the subject of hereditary syphilis to give 
no evidence of the disease at birth, but even to appear healthy and well 
nourished: In su.ch cases the first symptoms of the disease appear, on an 
average, in from six weeks to two or three months, and consist principa11y of 
coryza, snuffles, hoarseness of voice, and syphiloderma,ta.. 

Mucous P.a.tches on the tongu~, chee~s, tonsils, and pharynx arc common, 
often extending to the larynx, mcreasmg the hoarseness, and to the nasal 
c~vities, aggr~vat.ing the snuffi~s. Both of t~1ese. occurrences, by interfering 
with the respll'a.t1ou of the child and rendenng its nursing interrupted and 
insufficient, greatly adtl to the gravity of the case. Enlargement of the spleen 
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(common), enlargement of the liver (less so), and iritis (rare) may be mentioned 

amo~t:~~ rii:•~i':,e~f ~~e t:~~:t~~:c~~fnt~~s~~~tte~~vr~hn:~; ~:i~e~~l~~~~\he 
specific inflammation at the junction of epiphyses and diaphyses which pro
duces a swelling of the long bones near their ends. The child will be noticed 
to cry a little when, for example, the wrist or elbow on one side is washed, and 
not to use these joints as much as the corresponding ones on the other siJe. 
Tho parts arc slightly tender, and as yet there is but little swelling. Later, 
the droop and disuse of the affected limb become more noticeable and simulate 
infantile paralysis. 'L1here is, however, no wasting, no alteration of reaction 
by fitradism, no real loss of power, so that the term pseudo-paralysis is au ap
propriate one. In a week or two simihtr symptoms will occur in the bone on 
tho opposite side, and finally the ends of all tho long bones will be affected; 
ordinarily the elbows, wrists, knees, and sboul<lers a.re the joints involved. 
Suppuration is rare, disjunction of the epiphysis from the diaphysis common. 
Recovery is apt to take place spontaneously within a month. The associated 

~~~11ti~~=r~s ~~~~~ ~ft~f:t~~1r~~:i~~ j~~1~!~~c~!n~~·~ti:~~~ti~;!t~s t~~e e~~f~;~!i 
cause of the external swelling. )foderate deformity may ensue. 

Similar changes occurring in the cranial bones give rise to what bas been 
called the natiform skull. During the first year it is very common for syphilitic 
children to develop a number of lenticular swellings on the cnrnium, which 
appear symmetrically around the anterior fontanel, but at a little distance 
from it-i. e. one on each frontal and one on each parietal bone. They are 
said to be "bossed." They are originally circumscribed, and in a child nine 
or ten months old often measure from three-quarters of an inch to an inch in 
diameter. They arc at first circular, afterward more irregular, and finally tend 
to organize, becoming diffused and massive and causing a permanent thicken
ing of the skull. 

The symptoms which have been described are the prominent ones occur
ring during the first six, eight, or twelve months of life. If they do not 
manifest themselves before the eighth month, it is highly probable, oven in a 
case with a syphilitic parental history, either that the child will escape alto
gether or that the secondary stage has been very slight and altogether intra
uterine and unattended with noticeable phenomena. If during this first year 
the child's cachexia is marked, if there arc any intercurrent diseases, if the 
symptoms show themselves early, if the nasal or laryngeal affection is severe, 
if the eruptions are markedly bullar or pustular or ulcerative, if the enlarge
ment of the spleen is great or the osseous lesions arc precocious or graxe, and 
if, especially, there is any intermingling of tertiary symptoms, gumma.ta, nodes, 
etc., the prognosis will be unfavorable. 

From adolescence through adult life the diagnosis of inherited syphilis will 
depend on the following points: First, of course, tho history of parental or of 
infantile syphilis, or of both. Then a group of physical and physiognomical 
peculiarities, which are not definitely characteristic, and are of little value when 
taken separately, but of considerable importance when all or a majority are 
present in auy given case. These are low stature or puny development pro
portionate to the severity of the intra-uterine and infantile symptoms; a pasty, 
leaden, or earthy complexion, a relic of previous syphilodermata, probably also 
a result of malnutrition; a prominent forehead, bulging in the middle line at 
and within the frontal eminence, and due either to thickening of the skull or 
to a previous arachnitis and hydrocephalus before the ossifica.tion of the fon
tanels; a flat, sunken bridge of the nose, due to the eoryza of infancy ex· 
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tending to the periosteum of the delicate nasal bones, and either interfering 
with their nutrition or partially destroying them; dryness and tbrnncss of the 
hair, with brittleness and splitting of the nails; synechiro and dulness of the 
iris (rare); ulcerations of the hard palate; and periosteal thickenings or en
largements of the shafts of the long bones near the ends, or slight angular 
deformity, the result of the osteochondritis or infancy . 

A much more valuable group of symptoms, however, arc the following, 
which are mentioned in the order of their importance, any one of the first three 
being almost or quite conclusive: 

Dwarfed permanent median upper incisors, broader at the top than at the 
cutting edge, wh ich is crescentically notched, separated by an undue inten•al, 
and converging toward each other. 

Evidence of past or present keratitis- a dusky and thin sclerotic in the 
ciliary region and slight cJouds here and there in the corneal substa nce, there 
being no scars on its surface; or of disseminated cboroiditis; patches of absorp
tion, especially around the periphery. 

A radiating series of narrow cicatricial scars extending across the mucous 
membrane of the lips, or a. network of linear cicatrices on the upper lip and 
around the nostrils, as well as at the corners of the mouth and on the lower lip. 

Periosteal nodes on one or many of the long bones: sudden, symmetrical, 
and complete deafness, without otorrhea and unattended by pain or other sub
jective symptoms. 

Late or tardy hereditary syphilis is rarely dangerous to life. The prognosis 
is almost unvaryingly frivorable unless some grnve visc('ral complication, such 
as interstitial pneumonia, gmnmata of the brain, liver, or kidney, or meningeal 
and pcriosteal inflammation within the cranium, should occur. 

Treatment.-The prophylactic treatment, or that directed to the health 
and sex ual relations of the parents previous to conception, has already been 
sufficiently considered. 'That of the mother during pregnancy, after having 
conceived from a syphilitic husband, or having had antecedent syphilis, or hav
ing contracted it by direct contagion subsequent to impregnation, is simply that 
of acquired syphilis in either adult or child. Mercury in its full physiological 
dose is the drug indicated. It may not be amiss to combine with it iodide of 
potassium in moderate doses, but the practice of employing the latter to the 
exclusion of the former is both theoretically and clinically unsound . Care 
should especially be taken to g ive it in such a manner, either by inunction or 
vaporization or so guarded with opium, that it shall not produce any irritating 
effect on the intestinal canal, the sympathy between which and the uterus may, 
in the event of a strong purgative action being set up, lead to an abortion. 

As we have seen that the pathology, the stages, and the general course of 
hereditary Eyphi lis arc all clo~ely related to or identical with the same phe
nomena in the acquired disease, and so know that they both depend upon the 
same ultimate cause, it follows that the same principle should govern us in the 
treatment of the one as in that of the other. 

'Ve know from clinical experience that mercury exercises an almost con
trolling influence over the secondary manifestations of acquired syphil is. We 
know also that iodide of potnssium, probably by virtue of its powerful stimu
lating influence on .the lym p1~3:tic Rystem, has an equal power OYer the tertiary 
g rowths. In hered itary syphilis, however, there arc two elements which should 
modi(y the treatment Romewhat, and must be taken into consideration. These 
ar~~st. ~'he exist~nce of a more or l~ss. profounc~ cachexia. influencing all the 
nutntivc and formative processes, and in itself, entirely apart from any definite 
specific involvement of vital organs, threatening li fe. 2d. 'l'hc not infrequent 
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occurrence during the secondary perjo<l of symptoms-notably gummata.
belonging to the tertiary stage. 

'fhe first indication is met by making the treatment from first to last not 
only antisyphilitic, but also supporting or even stimulating; and with this 
object in view especial attention should be paid to nutrition. It may be stated, 
axiomatically, that for every reason, whenever it is within the bounds of pos
sibility, the nurse of a syphil itic child should be its mother. To her it is 
harmless; to every other woman, not already syphilized, it is in the highest 
degree dangerous. If neither mother nor wet-nurse can be had to suckle the 
child, it must be fed by cow's, goat's, or ass's milk or by artificial alimenta
tion; but its prospect of life will be immeasurably reduced. In addition to 
careful feeding, a little tonic treatment should be employed from the first, in 
conjunction with the specific remedies, iodide of iron, cod-liver oil, and prepa
rations of the phosphates being the most useful drugs. 

The existence of the second condition which exercises a modifying influ
ence upon treatment-the early appearance of tertiary symptoms- is probably 
due, in many cases at least, to an overwhelming of the lymphatic system by 
the new cell-growth . This leads us to combine with the mercury from the 
beginning, at least in all cases where bony or periosteal involvement, suppura
tion, or the existence of gummata point to this condition, small doses of iodide 
of potassium or of some other soluble and easily-decomposed iodine salt. 

'rhe principle of treatment being recognized, the routine procedure may be 
thus described: Give mercury as soon as the diagnosis of syphilis is assured
preferably by inunction. Sir Benjamin Brodie's opinion, expressed many 
years ago, still represents that of the profession: "I have tried different ways 
of treating such cases. I have given the child gray powder internally and 
given mercury to the wet-nurse. But mercury exhibited to the child by the 
mouth generally gripes and purges, seldom doing any good, and given to the 
wet-nurse it does not answer very well , and certai nly is a very cruel practice. 
The mode in which I have treated cases for some yc:trs past is this: I Lave 
spread mercurial ointment, made in the proportion of a dram to an ounce, 
over a flannel roller and bound it around the child once a day. 'The child kicks 
about, and, the cuticle being thin, the mercury is absorbed. It does not either 

~~i;: .~Jo~~;8°thfs01~~~~:ic~ ~i~a=eg~~~:t g~~~y s~:~sb~~tl~t s~~~~l ~1:1~c~!!~as;Ter; 
few children recover to whom mercury is given internally, but I have not seen 
a case where this method of treatment bas failed." 

When, for any reason, as irritation of the skin, this cannot be employed, 
probably the best form of giving mercury by the mouth is in the following 
formu la: 

~· Hydrarg. cum creta, gr. j-vj ; 
Sacch. alb., gr. xij. 

M. et div. in chart. No. xij. 
Sig. One powder three times a da.y, to be taken soon after nursing. 

Iodide of potassium may be g iven separately in a syrupy solution in doses 
of a half-grain to a grain, or, if there arc any marked tertiary symptoms, even 
in much larger doses, three or four times daily. '11hc treatment of course 
should be continued long after the disappearance of syphilitic symptoms, and 
it would probably be well to continue the mixed treatment intermittently until 
after puberty. 

The cases of visceral syphilis in very young children are generally fatal. 
Those that recover do so in response to the active use of the above remedies. 
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Later, the prognosis is more fi:worablc, the treatment the f'ame. Of course 
moist eruptions E>hould be dusted with some astringent or absorbent powder; 
mucous patches should be cauterized or stimulated; and great attention should 
be paid to avoidance of sources of cutaneous irritation, by frequent changing 
of diapers, etc., but the general methods are the same as in the adult. 

CHAPTER XIX. 
TU:\JORS. 

A TUMOR is a new growth or neoplasm which produces a. local ized enlarge
ment of a part or an organ, has no tendency to spontaneous cure, has no useful 
function, in most cases tends to grow during the whole of the individual's life, 
its development and growth, except in rare instances, being uninfluenced by 
drugs or by the greater or less general vigor of the individual. The exceptions 
to which the above definition does not apply arc--first, such new growths as 
tubercle, lupus, etc.; second, certain cpithclioma.ta and the withering scirrhus of 
the breast, which do not produce enlargement; and third, cysts not the result 
of new growth. J .. ymphadenoma or lympho-sarcoma, a malignant disease of 
the lymphatic glands, in a few instances temporarily, or more rarely perma
nently, seems to ha.vc undergone cure from the use of arsenitc of sodium given 
internally in increasing doses. 

All tumors on'ginatefrom the prP-existing tissues (except when of meta-

:~::~~s o~i~~j,i:~~ci~7u1f;~~~!r~~~~ ~~~~~et-l~~~~:i~~r;:1~~~ns~~i~~ t~,?~~n°L!~::d 
to the tissue in which it starts, the tumor merely displaces the tissues, and is, 
almost without exception, constituted of fully-developed cells similar to the 
tissue from which it started, as fat, fibrous, or muscular tissue: to this class of 
tumors, which are generally benign, the term homologous lrns been applied. 
When the new-growth no longer remains confined to the tissue in which it 
starts, but infiltrates the surrounding tissues, its component clements tending 
to be more cm bryonic in their type, it is usually malignant: such growths 
have been termed heterologous. Nearly all secondary tumors-i. e. those 
forming in parts distant from the primary growth, as in the lymphatics or the 
viscera.-are therefore hetcrologous. Both innocent and malignant growths may 
be multiple. i.\Inltiple malignant growths are usually the result of lymphatic 
or vascular embolism, but cases are not uncommon where more than one primary 
focus has. been observed; thus two or three portions of the lip or of the tongue 
may be simultaneously attacked. 

Tumors Originate from Many Causes.-Some, as nrovi, are con 
genital, or the tendency to their development in later life is inherited. Of 

::s~~i::::tl~~t~~~~~~~~~t~~~~~i~in~\~~i~:t~~J~~'n:~t~1~~l~~;:,~nf~1~:~~t~·~~~r~=~n~~ 
be regarded as tumors, there is little doubt that inflammation-especially 

~~~~{~!~o~'~:~~ ~7 c~~et~~i1?c:~::~.nds l: ~1~!11 ~~1~~· hci~r1s~~t:e c1~:~~~~~1;1 ;o 0:~1~1?c~:~~ 
ical1y so as to maintain a constant but slight degree of undue vascularity of a 
part, such as the irritation of soot (scrotal cancer), the hot, rough stem of a 
clay pipe (labial epithelioma), a jagged tooth (carcinoma lingure), favors the 
development of a malignant growth . Abnormal conditions of parts where the 
epithelial elements are in excess, as certain benign growths, such as warts 
(cutaneous papillom;tta), pigmented moles, and leucoma of the tongue (a 
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chronic inflamma.to1:y affection. involving the surface of that organ), predis
pose to the forma.twn of malignant growths. Age and sex predispose to 
tumor-form~ttion. rl11lUs carcinoma is. a. rari.ty under th~rty years of age; 
the mammary gland of the female 1s infinitely more liable to carcinoma 
than that of the male, owing to their differing functional activity; while, on 
t~e other hand, the cesophagu~, lip, an~l tongue in the male seem to be more 
liable to be attacked by malignant chseasc than the ~amc orC"fans in the 
fomitle. The .depressing em.otion.s long continued, such as sotTO'~ or anxiety, 
ge.nerally c?ns~dere<l as 1:red1sp?smg.causes,. can act onl_v, as does age, by low
ering the vitality of the tissues, mducmg as it were premature senescence : their 
action is therefore doubtful. 

S ince malignant growths present some slight apparent resemblances to 
certain phenomena. of the infectious diseases, ob:servers have of late years 
sought to ascribe their origin to bacteria. Still later, microscopic appear
ances simula.ting those presented by certain parasitic protozoa liave led 
enthusiastic observers to the belief that the spheroidal or irregular bodies 
found in and between the epithelial cells are in reality developmental forms 
of certain sporozoa, and that their presence is not accidental, but causal. 
'fhc arguments in ~upport of this ,·iew rest upon the morphological resem
blances of these bodies to psorospermire and to the corpuscles of molluscum 
contagiosum. 'J1he diversity in size, form, and staining qualities of the sup
posed p~rasites, the la~k of evidence that these bodies are either growing or 
clevelopmg, and the failure of all culture methods, have caused most authori 
ties to belie''e that the a1legecl sporozoa of carcinoma are rca1ly degeneration
proclucts of the epithelial cells. The possibility that carcinoma may yet 
prove to be of parasitic origin is not denied, but certain1y no positive evidence 
in support of this view has been adcluced. 

Crowth.-This is dependent upon its structure primarily, and to a less 
degree upon the part in which the tumor starts . Cceteris paribus, the more 
embryonal the structure1 the more rapid the increase and the more ma.lignant 
the tumor, but tumors of similar structure pursue widely differing courses accord
ing to the organ in which they originate. 'fhis is partly due to their Jymphtic 
and vascular connections, partly to the importance to life of the part involved 
or of neighboring parts which may become diseased by contiguity, or mechan
ically rendered partially or wholly useless; thus a small carcinoma of the 
pylorus will terminate life by starvation; a tumor of the la.rynx will early 
enclanger life by suffocation. 

Clinically, tumors are divided into the benign and the malignant. A 
benign tumor is usually composed of tissues resembling those in which it 
originates, and is circumscribed, because usually encapsulated, whence its 
mobility among the circumjacent tissues. Its rnscular supply is small; hence 
generally it grows slowly. It is painless; it never infiltrates surrounding tis
sues, but displaces them; it does not recur when thoroughly removed, does not 
give rise to enlargement of the lymphatic g1ands intervening between it and the 
venous circulation, and consequently does not affect distant parts. A malig
nant tumor usually consists of tissues widely different from those in which it 
origina.tes; its growth is rapid, a.nd therefore often pa.info}; it infiltrates all 
the surrounding tissues, however resistant, even bone, because it is a.lmost 
never enca.psulated; it thus early becomes immovable; the supetjacent skin is 
apt to become adherent, especially when the breast is involved; sooner or later 
it usually infects the group of lymphatic glands intervening between it and the 
venous circulation 1 a.nd from these new centres or directly through the veins 
gives rise to secondary deposits in the internal organs. 
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Diagnosis.-ln general terms this must depend upon the history, aiie, 
sex, situation, rate of growth, fixity to the surroundmg parts and o_verlymg 
skin, or the reverse, lymphatic or visceral involvement, and the physical cha-
racters of the growth. . . . . 

The liability of tumors to degenerations resulting from disease or IDJury
since morbid growths are no more exempt from such influences than normal 
tissues-should be clearly recognized and constantly kept in mind. Thus the 
vascular supply determines the occm·~·ence of ulcerati.vc inffam.mation in both 
benign and malignant growths. For instance, an o.rdmary sessile fatty tut?or 
(lipoma) is no more liable to be attacked by ulceration than any other portion 
of the normal fatty tissue of the body, but when such tumors become pendulous, 
with nanow pcdiclcs, the blood-supply is often interfered with-especially the 
venous return-and ulceration is prone to occur from trivia.I causes. Again, 
epithelial carcinomata. are chiefly formed of masses of cells the majority of 
which are distant from any direct blood-supply; thus they readily undergo 
fatty degeneration an<l break down early; the overlying skin inflames, gives 
way, and ulceration is initiated. 'fhis process is often so active that the major 
part of the growth ulcerates or sloughs away, while at the periphery tLe disease 
extends into the adjacent tissues. Very rarely, from injury, gangrene of the 
whole growth ensues, resulting in its total destruction and the cure of the 
disease. One most important class of malignant neoplasms-viz. the sarcomata 
-a.re liable to such developmental transformations into structures resembling 
normal tissues, as to give rise to errors both in diagnosis and in prognosis. It 
must, then, never be forgotten that any of the structures normally developed 
from connective tissue may form either the bulk of some of the most malig
nant growths or isolated portions of them : thus carti lage, bone, or fibrous 
Hssue may form the mass of a malignant growth ; but these changes into 
tissues of a permanent type in no way modify the malignancy of the remain
ing tissues_ of the embryona'.type. Such benign gro11 tbs as fibro1{ia.ta may un
dergo calcification; cart1lagmous tumors may soften (undergo muc~1cl change). 

Treatment.-The only effectual treatment is removal or destruction of the 
growth. Benign growths should be removed if much inconvenience or deformity 
is present, or if disturbance of health or clanger to life-present Ot'" p1·ospective 
-is undoubted. It is needless to say that all malignant growths ~bould be 
promptly removed, including, when possible, the whole of the organ attacked 
and the neighboring lymphatics and glands, as the entire breast with the axil
lary contents in cancer of that organ; the whole tibia by amputation, IQ. sarcoma 
of that bone. Special therapeutic indications will be considered wbep treating 
of each particular class of growths. 

CLASF-IFICATION OF ~
1

UMORS.-'l1umors are best classed according to their 
supposed origin and their histological structure; tbus-

I. Mesoblastic or Connective-Tissue Tumors. 
A. Those conforming to the types of fully-formed connective tissues: 

~: ~~~~;u1,J'i::~'(8L\!~~~·~:)~ plural Fibromata); 

3. Carti laginous Tumors (Cbondromata); 
4. Osseous Tumors (Osteomata); 
5. Mucous 'l'umors (Myxomata). 

B. Those conforming to the types of the higher connective tissues: 
1. Muscular Tumors (Myomata); 
2. Vascular or Erectile Tumors (Angeiomata); 
3. Lymphatic (,·essel) Tumors (Lympbanaeiomata) · 
4. Nerve 'l'umors (Neuromata). 

0 
' 
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C. Those conformi ng to the type of embryonic connective tissue: 
1. Round-celled :::;arcomata; 
2. Spindle-celled Sarcornata; 
3. ~lycloid ::larcomata. 

D. Tumors intermediate between the sarcomata and the carcinomata: 
'l'bc Endotbeliomata. 

II. Epib/astic and lfypob/118/ic 1'umors-i. e. those conforming to the type 
of Epitlu•lirt! 'l'iss.ues: 

A. Warty or Villous Tumors (Papillomata). 
B. Glandular Tumors (Adenomata). 
C. 'l'be Aciuous or Spheroidal-celled Carcinornata : 

l. H ard SpheroidaJ.cellcd (Scirrhous, or Uhronic Carcinoma.ta); 
2. Soft Spheroidal-celled (Enccphaloid or Acute Carcinomata); 
3. Colloid Carcinomata. 

D. Epi tbel ial carcinomata: 
l. Squamous-celled Epitheliomata; 
2. Cylindrical- or Columnar-celled Epithcliomata. 

III. Tumors composed of ./!,.,piblastic, Hypoblastic, and Jliesoblastic Ele
ments : 

Teratomata, tumors containing bone, hair, teeth, etc., situated in 
the ovaries or testicles. 

I. ~lESOBLAsrrc Olt CoxxEcr1vE-'rrs.~uE Tu:i.roRs. 
A. Tumors conforming to the types of fully-formed connective 

tissues: 
1. Frnnous Tu:\Ions, OR FIBRO:ltATA (Fig. 25).-Consisting of fibrous 

tissue, they ma.y be as dense and firm as a. tendon or as soft as the subcutaneous 
areolar tissue. They common ly possess a. distinct capsule; when completely 
removed they neither recur localiy nor become generalized, and consequently 
are absolutely innocent tumor~ . rl'hcy 
rarely consist solely of pure white 6.- Fw. 25. 
brous tissue, but the firmer varieties are 
compo-,ed of a dense mass of interlacicg 
bundles of this tissue, intermingled with 
a fow yellow elastic fibers and connect
ive-t issue corpuscles. The bundles 
may form concentric circles around the 
blood-vessels in some fi bromata, but 
usually they pl'esent no definite arrange
ment. On section they arc smooth, 
glistening, firm, and of a grayish-white 
color. Usually the blood-supply is 
scanty, the vessels being small and thin
wallc<l, but some naso-pharyngeal polypi 
are excessively vascular, being tra.v
ersed by large cavernous blood-spaces. 
The softer varieties consist of a. more 
or less loose, succulent, fibrous tissue 
permeated with numerous large blood- Fibro-cyi;tic Tumor of Pnrotid P.cglon (original). 
vessels, and according to the propor-
tions of the different forms of fibrous tissue which enter into their composition 
they will appear more or less yel lowish, glistening, semi-transparent, or gclatin-

13 
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ous; a :-;erou8 flu ill ca n be expressed from their cut surfaces. When super
ficial tbc_y often become pedunculated. 

l?ibrous tumors arn prone to undergo certain secondary dcgenerati ve changes 
-\'iz. calcific:tt ion. mucoill change, and ulcera.tion . 

Seats of Predilection.-Fibromata ma.y occur wherever fibrous tissue is 
found in a1w of its forms. but the commonest seats arc the pcriosteum, espe
cially that o.f the jaws, for the harder fo rms, when the tumor is ca lled a fibrou s 
epulis; in the uterns; in the neurilemma of nerves-then miscall ad ncuroma 
(fa lse ucuroma); in the ~uUcuJ.an eous tissue on tcrn1i11al nerve-filaments, tern:ied 
painful subcutaneous tubercles: in tho rectum uJHI 11 aso-pharynx, forming 
tibrnuH polypi. J lard fi bromata nre al::-o found in the tci;tis or may sp~·ing from 
tho 8heaths of tendons. 'l'hc softer forms originate cl1i cAy from the mtermus
cular septa or the subcutaneous an<l submucous tissues. and are oftenest found 
in the ~1.:rnturn, labia rnajora, or scalp. 'l'he soft fibroma was formerly called 
fibro-cellular: the ordinary nasal polypus is a typical example of this var iety. 
Fibrotuata. attack adult8 chiefly, but have been ob.served at a ll ages; they are 
ui-;ually ·inglc

1 
but may be multiple when springing from the nerves (false neu

roma.t:.1.), the skin (molluscum fibrosum), and the uterus. Pure fibromata. and 
fibro-lipomri.ta sometimes form large renal tumor:;. 

D iagnosis.-In general terms, fibromata are ovoiclal, hard, nodular, or 
bo::.;sclated, of uni form consistence, of f;}ow growth, painless-except when 
involving nerves-movable, tho::-c i11 the breast am] subcuta neous t issues being 
unattached to the skin or circumjacent ti8sues. In these situations, or when 
arising from the j aws or other bone~, in their earlier stages it is difficult to dis
tinguish them from the harder sarcomata, the latter being often encapsulated. 
'l111c slow growth , the regular contour, an<l the non-involvement of the overly ing 
tissues in the case of fibrous growths are the chief points of distinction. Car
tilaginous and bony tumors present the same characteristic:;;, but arc much harder 
and more nodular. 'l'hc softer fibroniata are 8tnOoth , globular, elastic, soft , and 
pninlc::o;s. 

T reatment.-Whcn possible, th ey should be completely removed, eitl1cr 
by cnucleat ion with their capsules, as in most of those occuning in the breast, 
the interior of the jaw, etc., or sometimes by a dissection, which may be tedious. 
Recurrence ne\·cr takes place except where a 8arcoma-portions of whose mass 
in certa in instances consist largely of fibrous tissue-has been mistaken for the 
benign growth. 

2 . F .\TTY 'ru:\1on~, OR LrPO".\IATA, consist of adipo~e ti ~::.ue identical with 
normal fat. They arc innocent, grow slo" ly, may reach a large size, are usu
ally single, but otcasionally multiple, arc almost nenr painful, occur chiefly 
during adult life, and do not recur after removal. Compo~ed of masses of fat
vesicles bound together by delicate coanectiH• tis:;;ue in which the blood-vessels 
ramify, they are usually surrounded by a thin tap:..u le \\ l1ic:h is attached by 
fi brous septa to the skin . Fatty tumors may undergo such secondary changes 
a::- ca lci fi cat ion , mucoid softeninp:, inftanmrntion from pressure, and, as a result 
of this in some r:ne instancf>s, ul ceration . 

Seats of Pred il ection.-On the shoulder~, back, na.tcs-possibly from 
the pressure of the suspenders, from sitting, etc. 

Diagnosis.-A fa tty tu~1or fo~·ms a circumscribed, ur-;ually painless, lobu
lated, soft. pseudo-fluctnant. me1asuc, flattened growth-if ::mbcutaneous, caus
ing dimpling of the sk in ':·hen this is pinched up, <luc to the pm•sage of the 
fibrous septa from the skm to the capsule. It is best distinguished from 
chronic abscess-wi th which it may be confounded-by its dimpling and by 
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the slippin~ away of the edge of the tumor from beneath the finger when pressed 
upon : poss1 b1y the groo\•ecl needle may be requisite. Certain variations should 
be noted. Thus there is a diffuse form, producing !'.ymmetrical swellings at the 
back of the neck, or beneath the chin, forming 'o-called "double neck" and 
"double_ chin." Again, the presence of more fibrous tissue than usual may 
render lipomata unusually firm. They ma~' he deep-seated. ~pringing from 
the intcnnuscular i:-eptn or even from the surface of a hone. :Moreover, they 
occasionally become pedunculated. Lastly, some of the most typical cases of 
"painful subcutaneous tubercle" are composed of fat. ~l.1h c avera<re case can 
be readily diagnosticated from a cyst, a chronic abscess, or a. bur~al c~1largement 
by the symptoms given above, while the deeper-seated can ha.rdly be mistaken 
for any other than soft fibrous or myxomatous growths-an error of no practical 
moment, since both should be removed. 

T reatment.-For the circumscribed variety a free incision, opening the 
capsule1 should be employed, when the tumor will usually shell out; if more 
adhcrent1 some dissection. with the knife may be necessary : all portions of the 
growth must be removed, Rince occasionally, although rarely, the portions left 
have formed the starting-point of a new tumor. :Multiple growthR, unless pain
ful ones, seldom require removal. 'l.1he diffused form should not usually be 
attacked with the knife. The prolonged internal use of liquor potassre in 
10-minim <loses, t. cl., has in certain instances caused their disappearance. 

3. CARTH .. AGrnous Tu:-.rnRs, CuoNDROMATA on ENCHONDROMATA (Pl. VII.), 
are composed of some variety of cartilage, forming hard, elastic, slowly enlarg
ing growths, often nodular or lobula.ted. 'l'hcy may consist of a single mass 
or of a number of small masses each enclosed in its capsule, all bound 
together by connective tissue and blood-vessels. They are homogeneous or 
coa.rsely granular on section, presenting a. transluct?nt, bluish-gray or pinkish
white surface, sometimes marked out into irregular lobules. l.J istologically, 
they are usu•lly composed of hyaline- or fibro-cartilage. Where unattached 
to bone their fibrous capsule serves as a perichonclrium, and when exposed to 
friction a bur~al sac often forms between them and the superjacent parts . 
. Fa.tty or mucoicl secondary changes may render some of' the nodules centrally 
diffiuent, producing cyst-like cavities containing synovia-like fluid, thus so 
completely metamorphosing the tumors that they sometimes are hardly recog
nizable as chondromata; while. on the contrary, some become calcified or ossified. 
11his latter change is especially apt to affect chondromata. springing from the 
juxta-epiphyseal region of the long bones, the change progressing so far that 
only a thin layer of cartilage caps them, forming what arc termed cancel
lous exostoscs. Chon<lromata. are apt to be si ngle, but they are often multiple 
and symmetrical, as those attacking the phalanges. While pure carti laginous 
growths are benign, sarcomata are often partly, or even chiefly. composed of 
cartilage, especially those found in the testicle and the paroticl. Multiple chon
clromata of the hand, if of rapid growth, shoul<l be viewed with suspicion as 
possibly cartilaginous sarcoma.ta. Occurring at any age, they are more com
mon in the you ng, especially those spring ing from the long bones. near. the 
epi physcs. Sometimes the tendency to their formation sc~ms to be 111~1ented, 
the tumors being similarly located in both parents and children . W~11le th~y 
often attain a large size, they grow slowly, so that un_usual bulk with rapid 
growth would justify a strong suspicion of the interm1xture of sarcomatous 
elements. l\Iixed tumors containing cartilage barn been already referred 
to. 

Seats of Predilection.-The bones. cspeciall.v on or in the phalanges of 
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the fingers or toes; the loll"cr juxta-cpiph_rseal region of the femur; the upper 
ends of the tibia, fibula, and humerus, the scapula and ilium, on or in the jaws, 
especially the upper; the salivary glands, notn,bly the paroticl; the testicle; in or 
around joints attacked by rheumatoid arthritis; ancl the subcutaneous t issues. 

Diagnosis.-'rhis must depend on the hardness yet elast icity of the tumor, 
its nodular cil'cumscribed outlines. an<l its slow continuous ~rowth; later, 
on the development of softened spots indicative of cyRt ic degeneration, and on 
the location of the tumor, as upon a young bone near an cpiphysis. A carti
laginous sarcoma-the growth with which chondromata are most likely to be 
confoundc<l-presents less definite outlines-i. e. infiltrates somewhat, is apt 
to be of unequal consistence from the outset, and grows with much g reater 
rapidity. 

Treatment.-Complctc removal of a pure chondroma will secure future 
immuni ty, and should always be adopted when possible. Mixed chondromata 
contain ing sa.rcorna.tous clements commonly recur. In the parotid gland an<l sub 
cutaneous t issues they can usually be enucleatcd with their capsules, and some
times this can be done when the phalanges arc involved, but more often in the 
latter event and when the testicle is attacked the whole part or organ must be 
sacri fi ced: usuaJly those springing from the surfaces of the larger bones can be 
removed without sacrificing the bone, with but small chance of their recurrence. 

4. OSSEOUS TU.MORS, OR 0STEOMATA, are formed of true bone, and arc gene
rally composrd almost solely of either cancellous or compact bone. The ca n
cellous have been just described as resulting from the 08Rification of chondro
matous growths springing from the juxta.-epiphyseal portions of such long 
bones as the tibia, femur, humerus, fibula, etc., where they form cxostoses. 
The ungual surface of the distal phalanx of the great toe is often the site of 
such a tumor, producing a subungual growth. ~I.1h c compact osseous tumors 
rarely g row from any other bones than those of the cmnium. Certain cxostoses, 
called from their hardness "ivory exostoscs," are said to differ from other bony 
growths by the absence of Ilaversian canals, an<l are composed of H layers of 
bone lamelhc laid concentrically over a central point or ped iclc." They rarely 
attain a greater size than that of a small walnut, are so dense that t

0

hev can 
hardly be cut by any instrument, and it is difficult by the exercise of ~great 
force to fracture their pedicles, e,·en when comparatively slender. The ivory 
exostosis springs from the exterior of one of the cranial bones, while the more 
ordinary forms of compact ostcomata originate in the cranial or nm~al sinu~es, 
grow slowly, and thrust aside or cause absorption of adjacent str 11ett1res, thus pro
ducing marked deformities. Although usually single, osseous tumors in some 
patients may be multiple, being found by the score, in such cases commonly 
commencing at a very early age, being then hereditary and often symmetrical. 

Seats of Predilection.-These have been mentioned above in describ
ing these g rowths. 

Diagnosis.-Tbis is usually easy, depending on the evident con nection of 
th e tumor with bone or carti lage, for tumors g rowing apart frotn these struc
tures in the connective tissue are probably tumors of some other class which 
have undergone o~seous change, or ::ire structurer.;, such ar.; tendons, muscles, etc., 
which have undergone calcification or ossification. '11h e pcduneulatcd form 

;~~.~~c!h,~J~:~e~~:::it~:~;si;1~:~_;:Jt~~~~~~t~~l~ ~~ds~t~1~11~~~· i~:~~~,'.~~~11·~:1~~,~d~~aJf~ 
tinguishing points. The more rapid growth and unequal consistence of the 
calci(ying or ossifying. sarcomata serve to distinguish th is variety of malignant 
g rowth from the benign osseous tumors. 
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Treatment.-Although operation alone can remo1•c these growths. not 
every one should be mcrldle<l with, but only those should be attacked which 
are ~tcadily growing and are painful or pi·ocluce great deformity or loss of 
function, and the proposed operation on which will not unduly risk the life of 
the patient. '£bus, most of the exostoses of the flat and long bones and certain 
ostcoma.ta of the upper and lower jaws should be removcd 1 for valid reasons, 
~nC'h as those jtrnt given. Those of the facial and cranial hones, which are 
ill defined and often extend so deeply as to involve the base of the skull, 
should not be touched. It was formerly taught that it was inadvisable to at· 
tempt the removal of non-pedunculated, sessile exostoses of the long bones, 
which are usually covered by thick masses of mw;cle, because of the risk of 
profuse and d?cp-sca.ted suppuration; but with modern methods of operating 
such cornplicat10ns ought to be a.voi<le<l, so that if good reasons exist for their 
removal such tumors should be subjected to operation. 

With the exception of the cancellous exostosis of the ungual phalanx of 
the great toe, a pure osteoma when removed does not return, even when 
some of' the surface from which it has sprung is allowed to remain. An ossi
fying sarcoma, for which osteoma has sometimes been mistaken, will of course 
return. In the exceptional case mentioned the distal portion of the pha
lanx should be removed with the tumor to obviate any risk of recur
rence. 

5. i\Iucous TU,IORS, OR MYXOMATA, resemble both to the naked eye and 
to the microscope the Whartonian jelly of the umbilical cord and the vitreous 
humor of the eye. They grow slowly, and may attain 11 large size, but are in
nocent tumors, not returning when pure and if completely removed. Sarcomata 
may undergo an analogous change-i. e. mucous softening-and of course such 
tumors are apt to recur. .Mucoid softening also attacks fibromata, chondro
ma,ta, and other connective-tissue tumors, so that many tumors called myxo
mat:i are chondromata, fibromata, or sarcoma.ta undergoing mucoid (myxo
matous) change. 

Structurally, a true myxoma is soft, gelatinous, semi-translucent, encapsu
lated, and intersected by septa of fibrous tissue. Their cut surfaces arc pinkish
or yellowish-gray, and exude large quantities of glairy fluid containing much 
mucin. ).licroscopically, they are seen to be composed of numerous anasto
mosing stcllate cells, with branching processes which form a <lclicate stroma 
in which the gelatinous basis-substance is contained: some round and spin
dle cells are also found. Inflammation, fatty degeneration, ulceration, and 
tl1e formation of bloo<l.-cysts from rupture of capillary vessels are the secondary 
changes to which these tumors are liable. 

Seats of Pred il ection .-The nasal cavities, in which they form gelatin
ous polypi; the mammary gland; the intermuscular spaces; the submucous and 
su bserous tissues; more rarely the periosteum, the bone medulla, and sheaths 
of nen'CS. 

Diagnosis.-Before removal their close physical resemblance to fatty and 
fibro-cellular tumors renders certainty impossible, since they present the same 

~~~~e~~a:st:~ :~~i; ~~:~s J~li~~ l~;~~d~~::ti~o ntte~~\~a'~~u:3 t~~t:li: ~i~:t~{;;g:os~~-ronic 
Treatment.-This should be removal when practicable. This is usually 

readily effected, the growth shelling out of its c.apsule; but careful dissection is 
required when they spring from large nerves, s1~ce these not uncommonly pass 
through the center of the tumor, so that sect10ns of the nerve ham been 
accidentally remO\'Cd when excising such growths. 
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B. Tumors conforming to the types of the higher connective 
tissues: 

1. MuscULAR TUMORS, OR Mvo"ATA.-Only those of congenital origin 
seem to be composed of striated muscle-elements (rlwbdo-myoma), but even in 
such tumors the bulk of the neoplasm is not usually composed of muscle-cells. 

New growths made up in part of smoo~h, non-striate~ musc1e-ce11~ (lew
myoma) frequently occur m the uterus, forming such considerable portions of 
most fibromata of that organ as to induce many writers to term them ~yomata 
of the uterus. In like manner most enlarged prostates are composed m great 
part of unstriped muscle. Prostatic enlargements are more apt to be due to 
tibro-myomatous growths involving the whole organ or an entire Jobe, although 
distinct pedunculated growths are not uncommonly found; while those of 
the uterus, often very large, consist usually of an aggregation of separate 
tumors. Uterine fibromata also often assume the polypoid form, from the 
extrusive efforts of the organ excited by the presence of the growth. Situated 
elsewhere, myomata rarely attain a great bulk. Wherever situated1 they grow 
slowly and are quite innocent, although from their size or position they often 
cause the utmost inconvenience or even danger to life. They are firm, some
times smooth, but more often nodular, their cut surfaces closely resembling 
those of a fibrous tumor, owing to the presence of varying quantities of true 
fibrous tissue; glandular structures form part of prostatic tumors. 

Oiagnosis.-As they are at the outset so situated as to be inaccessible to 
sight or touch, the reader is referred to the sections on Diseases of the Prostate 
and the Uterus. When the resophagus, stomach, or intestines have been the 
parts affected, the nature of the tumors has rarely been <liagnosticated. 

Treatment.-When accessible, they should be removed. Not seldom this 
may require total hysterectomy. 

2. VASCULAR OR ERECTILE T UMORS, OR ANOEIOMATA.-Under this head 
are classed all neoplasms the chief constituents of which are blood-vessels, 
either <trteries, veins, or capillaries, or in which the blood is contained in cav
ernous spaces not true vessels. Many sareomata, and some fibromata and car
cinoma.ta, are permeated with enormous quantities of blood-vessels or channels 
of large caliber, but the essential element composing each tumor is not the 
vascular tissue, but the sarcoma.taus, fibrous, or carcinomatous element. 

3 . ~oth ANGElOMATA a~d LntP.HANGEIOMATA will be more thoroughly dis
cussed m the chapters on Diseases of the Blood-vessels and Lymphatics, where 
their treatment by excision, cauterization, ligature, or electrolysis is described. 

4. NERVE TUMORS, OR NEUROMATA.-Such growths are of rare occurrence, 
whether composed of medu11ated or of non-medullated ncrve-fi bres. 'fo avoid repe
tition, the student is referred to the section on Injuries and Diseases of the Nerves. 

C. Tumors conforming to the type of embryonic connective 
tissue. 

These neoplasms, called Sarcomata (Pl. VIII and Fig. 26), closely imi
tate m tbeir structure normal embryomc or immature connective tissue 
and to this class belong the fibro-nucleate<l, fibro-plastic myeloid recur'. 
rent fibroid, and many of the encephaloid cancers of tl;e older ~uthors. 
Wbi1e normal embryonic connective tissue goes on to the formation of 
fibrous t.issue, cartilage, bo~e, ~nd so on, th~ sarcom.ata always retain the 
embryomc character at their c1rcumference-i. e. their growing, advancing 



'l'D!ORS. Pr.ATE YIII. 





T W IORS. 199 

border, and therefore their youngest and least mature part- even in cases 
in which the older port ions ma.y have developed almost normally into fibrous 
tissue, car ti lage, or bone. 'Therefore any rapidly-grow ing tumor of the connec
ti ve-tissue type must have its periphery especially subj ected to careful micro
scopic exam inat ion to determine whether sarcomatous elements ex ist there. 'Yhilc 
th e sarcomata vary much in their structure and clini cal course, they all present th e 
foll owing cliaracteristics. Th e component cells contain one or more nuclei, the 
masses of protoplasm of which they arc formed not being surrounded by any dis
tinct crll-wa.11 , and the cell-body is large as compared with th e nucleus. '.fh c cells 
a.re " in constant relation with the stroma "- i. e. th e in te rccllular cement, that 
which corresponds to stroma, surrounds each cell , varies in amount , and has no 
defini te arrangement, no al veoli being form ed as in carcin oma. Th e blood-vessels 
ramify among the cells, not, as in the carcinomafa, running in the stroma, because 
of the absence of any such structure, and arc very thin-walled. Indeed, th ey often 

FIG . 26. 

appear to be nothing more than mere spaces bound c<l by the cells of the growth 
themselves. A con~ i<lcrat i on of th ese p<'culiar iti e!-1 of st ru ctu re and of the dis
tribut ion of the blood-supply readily expla ins the frequent otcu1Tence of hemor
rb a.gc into the substan ce of sarcoma ta . Th e fact th at di M:.l' ! n im~ ti on t~hs place 
almost invariably by the blood-Yesscls, and not by th e lymplt at1cs, as 1s the case 
with carcinoma. ta, is al:.;o explain able by the peculiar rela,tion of th e ''cr-.:-;e ls an cl 
cells. Again , fo r the same reasons, th e lun gs, bei ng th e organs first reached Ly 
th e blood afte r fra gments of the g rowth have been swept aw1ty by the current, 
are the organs most often the seat of secondary deposits. Th.c metastat ic llcposits 
are usually similar in structure to the p ri mary growt~ . S mee sarcoma.ta g row 
by infil t rating the surroundin g t issues1 they are exceedingly a.pt to recur locally, 
doubtless because some infil t rated t issue has been left. 8econdar.v lymphatic 
glan<lular involvement, except when the tonsil or tt•stis is implicated, is the rare 
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exception-as is alleged, bccau:;e of the absence of lymphatic vessels in most 
sarcoma.ta: if the organs ju~t mentioned are attacked, glandular involvemPnt 
is the rule. Their growth is not slow_ and st~ady as in the carcinomata, but 
spasmodic, nnw fa~t, now slow. While carcmoma. attacks old or senescent 
tissues, sarcoma. mo~t frequently occurs in organs ur tissues which are develop
ing, are in active function, or are at least in _thei_r pri1~1e;. hc1~ce it i~ a. disea~e 
of youth or early middle life. Another pomt m wluch 1t differs from carci
noma is that scraping a freshly -cut section docs not yield a milky juice like 
that obtainable from the latter form of malignant growth. Not infrequently 
sarcoma.ta result from an injury, such as a blow or a. fracture. 

So closely does one of the varieties of sarcoma-the round-celled- resemble 
ordinary granulation-tissue that they cnnnot be distingu ished from. each other 
microscopically. 'fhey both consist of small round cells similar to the 
white cells of the blood, separated from one another by a. very small amount 
of hotuoO"eneous intcrcellular material permeated by delicate capillary vessels 
arrange<f in the form of loops. The sarcoma.ta. exhibit nearly every step in 
the development of the connective tissues, from this round-celled, immature 
tissue to bone. 'fhus, the ceJls become elongated and Rpindle-shaped, while the 
intercellular substance may show an attempt at fibrillation; or further develop
mental changes may ensue, coll\·erting the major pa.rt of the growth in some 
instances almost wholly into fibrous tissue, cartilage, or even bone, although, 
as has been already saicl, sarcomatous elements are always discoverable at the 
growing margins, while its malignancy, as shown by inrnsion of the surround
ing tissues and dissemination throughout the internal organs, is in no way less
ened. Calcification is often mistaken for true os~ification, which is seldom met 
with except in bone sarcomata, and while it is true that bone may form part of 
any variety of sarcoma, yet it is most common in tLe spindle-celled and the mixed 
forms. Where the new bony spiculre, in any tumor connected with a long 
bone, grow at right angles to the shaft of that bone, they will usually be found 
to be su1Tou1Hled by some soft tissues, which upon microscopic examination will 
prove to be of a ~a.rcomatous nature : this arrangement of the bony spiculre is 
the exact reverse of that commonly prevailing in the structure of true osteo
mata, where they pursue a course parallel to the long axis of the bone and are 
surrounded by cartilage or pcriosteum. 

Sarcomata may be grouped in three main classes- viz. the round-celled, the 
spindle-celled, and the myeloicl or giant-celled. 

l. The ROUND-CELLED S.\RCOMATA usually form soft, \':lscular, and very 
rapidly wowing .tU~lOl"S,, Often becoming \·ery large. and early ~iving rise to 
metastatic deposits m distant parts and in the viscera. Microscopically, thev 
consist of round cells of varying size closely resemhlinµ; 1cucocyte!1, im.beddcd 
in a small amount of granula.r or homogeneous intercclluln1· lrnRis-substance. On 
section they so much rrscmblc hrai1Hnatter in consistence and ''nscularity that 
the old terms enccphaloicl and meclullary seem not inappropriate. Many of those 
tumors formerly called encephaloid cancer or fungus hrcmatoclcs were rcalh 
round-celled sarcomata. A variety of round-celled sarcoma., where the cells 
lie witbi~ ~ stro~a ~ormcd of'_ delica.te meshes closely resembling that of 
lymphatic tissue, 1s often <lescnbed as lympho-san·onw. Such tumors must 
be distinguished from irritati,,e enlargements of lymph-glarnls and the 
adenoid h.ypcrplasias of leukemia and llo<lgkin"• uiscase. It has been 
~bought to have been palliatCll, ~r even t~ be c.urablc in rare instances, by the 
mternal use of arsenic. Muco1<l softening, fatty degencratiou, an<l ulcera
tion are common 8econtlary changes, together with the cxtravasation of blood 
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into their .substance, resulting in the formation of cysts (sarcomatous bloocl
cysts). 

Seats of Predilection.-Tbe_v attack most frequently the pcriosteum, 
bone, lymphatic gla.nds, subcutaneous tissue, testicle, eye, ovary, uterus, lungs, 
kidneys, and more rarely the skin, although they ma.y origrnate wherever 
fibrous tissue exists. 

Sub-varieties.-( a.) The glioma. 'l1bis form grows from the connective 
tissue (ncuroglia) of nerve-centers, and its basis-substance resembles that 
structure; the cells arc apt to be small. It occurs in the retina aml brain. 
(b) 'l'he lympho-sarcoma, growing in lymphatic glands, is composed of cells 
usually of large size, lying in a reticulum resembling lymphoid tissue. (e) ~l1be 
psammoma or nest-celled sarcoma is of rare occurrence, a.ttackina only the 
pineal gland. (d) r11he alveolar sa1·coma is so called because thc

0

basis-sub
stance encloses each cell in a separate space or alveolu8. (e) In the melanotic 
sarcoma both the cells and the intercellular basis-subst~nce are pigmented. Both 
the alveolar and the melanotic form may be of the spindle-celled rnriety. 'l'he 
mclanotic form is found as a primary growth only in parts normally contain
ing pigment, as the skin and the choroid coat of the eye, becomes rapidly dis
seminated-the secondary growths being usually also pigmented-is probably 
the most malignant of the sarcomata, and by the older writers was cal1ed 
mclanotic raneer or nzelanosis. Warts arc Rornctirncs pi~mented , and thus look 
like this form of sarcoma, but warts are firm, often pedunculatcd or lobulated, 
and of Rlow growth: in rar<' instances pigmented warts undergo cpitheli omatous 
change, when their rapid growth excites the 8uspition that they arc pi~mcnted 
sarcomata, but in the epithelial growths the glands muly become ~mplicated. 

2. The SPINDLE-CELLED SAROOMATA are formed of cells va rying much 
in size, some tumors being composed of very small oa.t-shapcd cells, others of 
greatly elongated bodies with long, fine, ta.pcring extremities. Often the cells 
arc arranged in the form of trabeculre, which so closely imitate fibrous bands 
that the tumor may be diagnosticated as a fibrous or even a muscular growth. 

The sub-varieties arc the melanotic, just mentioned, and the small-eelled 
and large-celled. When portions of these tumors have undergone developmental 
changes they arc sometimes called chondro-sarcoma, osteo-sarcorna, etc. 

Seats of Predilection.-The skin and subcutaneous tissue, the fascire 
and intermuscular septa, the periosteum and the interior of bones, the eye, the 
antrum, the breast, and the testicle. 

Sarcomata consisting of an admixture in varying proportions of round 
and spindle cells, or of cells of many <liffcrcnt forms and sizes, arc sometimes 
called mixed-re/led sarcomata. 'fo the naked eye they present the same cha
racteristics as the round- and spindle-celled forms, and they may undergo the 
same dc\•clopmental and degenerative changes. 

Seats of Predilection.-Chiefly the bones. 

3. 'l'he l\fvm.orn OR GIANT-CELLED SARCOMATA consist chiefly of large 
elements forme<l of ma~sc~ of protoplasm, contai ning two or more nuclei-up to 
twenty, or even fifty-with a varying number of round 1 spinclle1 or rnixcJ cells. 
They ustHtlly spring from the interior1 cancellous tissue of boncs1 and vary in 
consistence from that of jelly to almost that of muscle. A section :ippears 
smooth, sh ining, succulent, hut presents no appearance of fibrillation , and is 
of a. green ish or of a li vid red or maroon color, varied hy pink or darker red 
spots

1 
clue to extr:wasations of blood. 'They have been compared in color to the 

muscular tissue of the heart. 
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Seats of Predilection.-The lower jaw, the lower end of the femur, 
and the head of the tibia; although they may occur elsewhere. 

The courses pursued by the several forms ofsarcomata are partly depend
ent upon their structure, partly upon the organ or tissue which they attack. 
For example, the commonest form attacking the mamma, the spindle-celled, 
occurs most frequently between thirty and forty yea.rs of age, i~ at first 
encapsulated-therefore freely movable- bard and nodular, grows with great 
rapidity, an<l sooner or later, from softening or the development of cysts, is 
apt to present points of unequal consistence, some of the consequent bosses 
actually feelin<r fluctuant. The tumor remains for a considerable time isolable 
from the ma1~mary gland proper, thrusting this to one side. '11he skin 
docs not usually become adherent, even when intracystic growths fungate, 
after havinO' ca.used ulceration; although, if the tumor is left to pursue its 
natural cou~sc, in time not only the skin but also the subjacent parts will be 
infiltrated, and. death will ensue from sloughing or involvement of the lungs, 
liver, or other viscera; the axillary glands remain uninvolved. 

Examine the other extreme as exemplified by the course pursued by a 
giant-celled sarcoma, usually occurring in an adult over forty years of age, and 
attacking the body of the lower jaw, slowly expanding the bone into a smooth 
tumor, involving both its inner and its outer surface, the bony walls of which 
are often so thin as to crackle under pressure, yet growing so slowly that 
years may elapse before it attains the bulk of a walnut; the growth does not 
become adherent to the surrounding tissues, and consequently rarely ulcerates; 
involvement of the lymphatic glands seldom occurs. 

From the preceding remarks it will be seen how difficult the diagnosis of 
sarcoma often is, varying as the symptoms do with the organ attacked. Occur
ring at all ages, sarcoma is more apt to attack the young- i. e. the tissues 
during the developmental period. Although it is the rule for sarcomata to 
grow rapidly, especially the secondary growths, yet some of the primary ones 
develop slowly, the rate of growth and bulk attained depending largely upon 
the tissue attacked. rl1hose of the eye or brain are apt to be small , while those 
of bone often reach a huge size. While those which attack the subcutaneous 
tissue, the fascire, and the intermuscular planes are usually surrounded with 
a capsule, there is none for those springing from the surfaces of bones, nor for 
those arising in the interior of such organs as the lymphatic glands, the tonsil, 
etc., which are soon entirely infiltrated by the growth. 

Infiltration of the surrounding tissues, even those external to its capsule 
(when such exists), is a peculiarity of sarcoma: this is especially true of 
tbe small spindle-celled variety (recurrent fibroid of Paget), which occurs 
chiefly in the subcutaneous tissue and sometimes in the brea~t. recurring in 
the course of many years a. dozen or more times, while distant parts and the 
lymphatic glands never become infected. Attention has already been called 
to the early implication of the glands in sarcoma.ta of certain organs as the 
testicle, ~tc. The subperiosteal ~arcomata are very apt t? give rise to se~ondary 
tumors m other bones, the skm, the subcutaneous tissue, and the viscera, 
lymphatic involvement being the rare exception. Finally, certain of the softer 
sarcomata by hemorrhage into their substance become completely broken down 
and converte~I, into . cyst-like tumors filled. with blood, partly fluid, partly 
coagulated. Ihese 1f. punctured bleed profusely,. the. hemorrhage being often 
difficult to control; without a mwroscop1cal exam111a.t1on 1t ma.y be impossible 
to distinguish such a growth from a true hematoma (blood-cyst). 

Diagnosis.-This is often difficult, and must cfopend on a. careful con
sideration of the foregoing facts, together with thoee now to be given . The 
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consistence of the tumor varies much in different parts; cysts are of frequent 
occurrence, especially when affecting the bones, breast, or testicle; moreoYer, 
these develop, as does the growth, with a rapidity unknown in benign cystic 
growths; sarcoma.ta arc more apt to ulcerate than benign tumors- this is 
peculia.rly true of recurrent growths; the ulceration, whether the giving way 
of the skin be due to infiltration, as is the rule, or merely to advancing pressure, 
is apt to be preceded by a reddened, tender, hot sk in, thus presenting such 
symptoms of inflammation as will embarrass the diagnosis in doubtful cases. 
In any given case the questions to be considered are-Is it an inflammatory 
trouble, or is it a malignant growth ? If a malignant growth, is it sarcoma 
or carcinoma? 'l'he firs.t question can probably be nnswcrcd by the history, 
by the absence of the systemic indications of an acute suppurativc infl ammation, 
and, above all , by the marked differences of consistence ex hi bited by different 
portions of the tumor. 1'he second query, as to the class of malignant disease 
to which any given growth belongs, can, with th e exception of primary growths 
attacking the tonsi l, the testicle, or the lymphatic glands themselves, be settled 
by the early in volvement of the lymphatic glands in carcinoma and their immu
nity in sarcoma, and by the frequent presence of cysts, the greater mob ility, 
the freedom of the overlying skin, the enlargement of' the superficial veins, and 
the greater rapidity of growth in the latter disease. R etraction of' the nipple 
in a case of tumor of the breast points to carcinoma rath er than to sarcoma. 
The peculiar features assumed by sarcoma as it affects each organ often afford 
valuable information, and for this the student is referred to the appropriate 
sections of this work. 

The prognosis varies with the site of the disease; thus, a myeloid (giant
celled) sarcoma. of the lower jaw is not uncommonly curable by operation, while 
a sarcoma of the tonsil or lymphatic glands destroys li fe with great rapidity. 
As has just been pointed out, recurring sma11-celled sarcoma of the subcutaneous 
tissue may be repeatedly removed, the system remaining free ; or amputation, 
if a limb be in volved, will probably cure the disease. It also varies with the 
variety of the disease: the more embryonic the form the greater the malignancy. 
Thus the round-celled variety is by far the most malignant form, the spindle
celled less so, and the myeloid the least. 

Treatment.-'J1his depemls partly on the variety, partly on the organ 
attacked. While it is true that a rnyeloicl tumor of the lower jaw may after 
thorough enucleation never recur, it is far 8-afer to. remove at the same time as 
much of the surrounding tissue as can be done with safety. When the long 
bones arc the scat of sarcoma, amputate high up-if possible, through the j oint 
above: this is likewise good practice when sarcomata of the soft parts of the 
extremities recur, especially if they are of the round-celled type. If the upper 
jaw is attacked, the whole maxilla of that side must be remoYed, but the prog
nosis will be bad . Sarcomata of the lymph-glands or of the tonsil are so little 
influenced for good by operation that, except as a mere palliativ?, remov~l , as 
a rule, should not be attempted. Tumors of the subcutaneous t1sst~e or mter
muscular fascia should be removed as often as they recur, or amputat10n may be 
resorted to when a limb is concerned. I t bas been long known that occasion
ally an attack of erysipelas will cure a sarcoma. Lately, the treatment of 
inoperable sarcomata by hypodermatic inj ections of the toxins of erysipelas, 
instead of the •treptococcus itself, has been revived, espec ially by Coley. 
rrhe toxin of the baci llus prodigiosus added to that of erysipelas increases 
the reaction. A few cases of' apparent cure have been reported by Coley, 
Mynter, and others, but most other surgrons ha.ve met only with failure. 

Emmerich and Scholl have recently used the serum of a sheep immu-
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nizcd by inoculation of erysipelas toxins in the treatment of inoperable car
cinoma. and epithclioma with apparent success. 

D. The Endotheliomata. 
These, as yet, little-known tumors, occupying apparentoly the border-land 

between sarcomata and carcinomata, must be briefly considered, ~ince it ap
pears probable that some sarcoma.ta of the testicle are of this nature, and, 
developing at least in part from the endothelium of the lymphatic,, give rise 
to that early infection of the glands so characteristic of te~ticu l ar sarcoma, and 
yet so contrary to the natural history of the disease as it occurs in nearly every 
other Rit11ation. 

When arising in the pia mater, structurally and from their mode of origin 
many of these cndothcliomata are alveolar sarcoma.ta, while those originating 
in the pleura. or peritoneum are carcinomatous, consisting of ne1:its and clusters 
of epithelial cells presenting at their periphery a. columnar appearance, these 
cell-masses being surrounded by a dense fibrous stroma. : the cells follow very 
exactly "the course of the lymphatic vessels." 'l'hcy pre~ent themselves in 
the form of "multiple flattened nodular growths, white in color, :ind either 
isolated or connected by neoplastic bands, the inten·ening serous membrane 
being more or lc~s thickened;" metastasis is common, giving rise, when the 
pleura, for instance, is the seat of the primary tumor, usually to secondary 
growths in the pcribronchial fibrous tissue, the bronchial glands, and the 
thoracic muscles. Attacking as they do chiefly the pleura and peritoneum, 
nothing definite can be said concerning their diagno:-;is or treatment, and they 
hM'C been mentioned here because of their apparent etiological relations to 
other malignant growths, and because, although rare, recorded cases arc becom
ing more frequent. 

A. WARTY OR Vn,r,ous TmroRs, OR PAPI!,LOMATA, closely resemble in their 
structure hypertrophied pa.pilkc of the sk in or mucous membrane, some of the 
varieties receiving other special names, as condyloma.ta, mucous tubercles, and 
"benign villous tumors." They arc often due to some form of irritation, as in 
the case of those which develop on the glans penis from the action of acriU 
discharges, or those on the hands from dust and dirt. Rarely attaining a large 
size, and attacking only the skin or the mucous membranes, they are innocent 
growths, although during the cancerous period of life they arc apt to degenerate 
into epithelioma, and the villous tumor of the bladder may destroy life by the 
hemorrhage to which such a growth often gives rise. Structurally, they are 
composed of a varying amount of connective tissue surrounding one or more 
central blood-vessels, and are covered in by one or several layers of epithelial 
ce1ls resembling those of the skin or mucous membrane from which they are 
developed; but the cells nm·cr transgress their connective-tissue limit-i. e. 
they do not infiltrate, as epithelioma does. 

1Varts or wm·ty growths either occur as circumscribed growths, or more 
rarely form cauliflower masses, large relatively to the size of the part, such as 
those occurring in the larynx . The enlarged papillm are covered by a layer or 
layers of horny epithelium, and their vascular supply, as a rule, is small. 

fl:lucous tubercles and eondylomata consist of flattened elevations composed 
of enlarged papillm; their connective tissue, of rapi<l growth, is infiltrated with 
numerous small round cells, and their epithelial covering is moist and sodden. 
They arc most commonly due to syphilis. 

'Villous t·wnors, when springing apparently from the vesical mucous mem
brane, where papilla! do not normally exist, originate from the subepithclial con-
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nective tissue and owe their papillary form to the concentric arrangement of the 
connccti,,e tissue and epithelium around the blood-vessels. These can 1 howeYer, 
best be described here. Such growths assume the branching, dendritic form of 
the villi of the chorion, and are very vascular, the vessels being often dilated 
ft.ncl thus liable to give way, producing the frequent and serious hemorrhages 
common to this affection of the bladder. Their epithelial layer is thin, and 
often removed mechanically, being passed in the urine, where it can be detected 
by the microscope. 

Seats of Predilection.- ]forts and warty 9rowtlis occur most fre
quently on the skin, especially of the hands and ge111talia, and on the mucous 
membrane of the larynx . lJiueous tubercles and concl,1jlonwta. a.re most com
monly found about the anus and genitals or in the mouth and throat. The 
villous growths attack the bbd<ler, rectum, and larynx . 

Such secondary an<l degenerative cLangc8 as pigmenta.tion, ulceration, and 
atrophy are common, whi_le with advancing years the epithelial elements may 
infiltrate the connective tissue, resulting in eµithelioma. 

Diagnosis.-The signs and diagnosis of tumors attacking such diYerse 
organs cannot be profita.bly discussed here, and can be best studied in the arti
cles on the Skin, Bladder, Rectum, Larynx, and 8yphilis. 

Treatment.-As this varies with the parts in\•oh·e<l, it can only be said, 
in a genera.I way, that these growths should Ue removed by such means as sul
phuric or nitric acid, etc., which will destroy the base from which they spring; 
or this base, after their excision by the knifo or scissors, must be destroyed by 
a caustic or by the actual cautery in some form. 

B. G1~ANDULALt 'J'uMORs, OR AnENOi\IATA, are innocent growths, and 
originate only from pre-existing glandular tissue, which they closely imitate. As 
of normal gland-tissue, so of these tumors there are two types, the a<'inous and 
the tubu,lar. The acinous a.re composed of :1cini lined with spheroidal epithc-
1ium1 intercommunicating by duct-like channels: mammary a.denomata are 
of this type. 'l'he acini are bound together by a. varying amount of' connective 
tissue in which the blood-vessels ramify. Pure adenoma.ta are rare, the inter
acinous tissue usually being replaced by a con~iderablc amount of fibrouF; tissue 
(a.deno-fibrorna), mucous tissue (adeno-myxoma), or sarcomatous cells (adeno
sarcoma); again, the t1dmixture of fibrous tissue with the sarcomatous clements, 
or of mucous tissue simila.rl.v disposed, results in other growths (atleno-fibro-sar
coma, adeno-myxo-sarcoma.); still furthet\ from obstructive pressure the acin i 
or ducts may become dilated, forming cysts into which proliferating growths 
(intra.cystic growths) ma.y project: such growths reccirn their names from the 
character of the intera.cinous and intertubular tissue, being termed a.deno-cys
toma., cysto-sarcoma., etc. 

The 'l'ubular Adenomata consist of tubules lined with cylindrical epithe
limn , and therefore spring from mucous membranes the µ:lands of which are 
similarly constructed, as from that of the intestines. C lo~cly resembling carci
nomata in many respects, unlike them the cpithelia.l clements do not infiltrate 
the connective tissue. 

Seats of Predilection.-'l'he acinous occurs chiefly in the mamrnre
generally in the form of adeno-fibrorna.-in the lip, ovary, testis, prostate, 
thyroid, parotid, lachrymal gland, the cutaneous and sebaceous glands: the 
tubnlar variety occurs in the intestine, especially the rectum. Sccond~ry 
degenerations, such as mucoid softening of the stroma au<l fatty ~cgeneratwn 
of the epithelium, frequently produce cystic changes by oLstruclive pressure 
on the acini or duct-like portions of these growths. 
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II. EPIBLARTIC AND IIYPOBLASTIC Tu:i.roRF:, OR TTIOSE CONFOIDtING TO TllE 
TYPES OF EPITHELIAL TISSUES-THE CAH.CI~OMATA. 

The malignant tumors of this class are composed of cells of the epithelia l 
type "in constant relation with one another " - i. l'. no visible intcrcc1lu1ar 
matrix is disco,·crable-forming nests surrounded by more or less fibrous 

~1~:·~;~~~· b1~~t~~ a;,:~~~~~ a~·;~~~~~~~~~~~!t:~=-~i~~l~~sl ~~~,t.~ J~~~- f~~!1~:~; ~ ti~~e i~et~~~ 
stice:; of this tissue-i. e. the radicles of the lymph-system-fonmng inter
eommunicatin,r; eolwnns of cells, wliieli in eross-.r;ieetion, su..rrozmdecl with their 
fibrou."- stroma, preRent the appearance of true ahieoli. Unlike adenomata, the 
cell-groups arc not limited by any basement membrane, while the vessels d_iffer 
from those of sarcoma ta by having walls of normal thickness and constru ction; 
moreo,·cr, they ramify in the stronw, not amon~ the <'f'llS themselves. Two points 
should be noted-Yiz. that although the indi,,idual cells differ somewhat from 
one another, they retain the type of the parent epithelium , being more or less 
spheroidal when origina.ting from a gland, squamous if deri ,·ed from the skin, 
squamous or more often columnar when springing from a mucous membrane. 
Still further, the cells of the secondary growths usually closely resemble those 
of the primary tumor. The normal connective tissue of the part, which at first 
forms the stroma, is infiltrated with numerous cells, which later, by develop
ment into fibrous tissue, produce the denser stroma characteristic of some forms 
of carcinomata. 

'l1he development of this fibrous tissue, studied in connection with the dispo
sition of the blood-vessels, explains the differing behavior of the rapidly
growing tumors and those of slower growth. In the former the vascular supply 
is rich and tolerably evenly distributed throughout the growth, while there 
is relatively little stroma, wha.t is present probably being not much more 
than the normal connective tissue of the part in capable of nctive contraction 
and consequent obliteration of the blood-vessels. In the tumors of slower 
growth the blood-supply is more scanty originally, and is found chiefly at the 
periphery of the growth, having been obliterated in the more central older 
portions by the contraction of the large amount of newly-formed fibrous 
tissue. Hence the fatty deJreneration of those portions, resulting in their 
breaking down, with lo~s of substance, when occupying a free surface or after 
giving way of the skin in more deeply situated growths: this is the so-called 
ulceration of new .Qrowtlis. Owing to the abundance of blood-vessels and the 
lack of support afforded by the scanty stroma of the rapidly-growing carcino
mata, hemorrhage into their substance is not uncommon, with free bleeding 
from the surface when ulceration has taken place. Carcinomata. possess no 
capsule :it any ~tage of their developmen~, growing by endogenous cell-division 
and by mfiltrat1on of the surroundmg tissues, as a rule sooner or later break
ing down and. ulce~·ating. As t.he cells proliferate in the lymphatic spaces 
of the conncct1vc tissue, or, as 1s all eged for the breast, originate in what 
are said to be spaces in direct continuity with the lymphatic vessels, the nearest 
lymphatic glands early become involved, then those next in order, and finally 
the viscera. In external carcinoma the general health does not usually suffer 
until after ulcera.tion, with its consequent purulent and bloody discharges or 
secondary implication of one or more of the important viscera, has occur;·cd 
when. what is known as 1

• the cancer~us cac~cxia" sets in, characterized by ~ 
peculiar sallow, earthy hue of the skm, anxious, careworn facies, and more or 
less marked emaciation . Death finally results from the combined effect of the 
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purulent and hemorrhagic discharges, from the impairment of nutrition through 
involvement of important viscera, and from pain, anxiety, and loss of sleep. In 
internal carcinoma, especially of the digestive organs, this cachexia soon sets 
in, ina.smucb as the general nutrition of the body is disturbed very earlv in 
the disease. Possibly also the absorption and diffusion of secondary prod~cts 
Qf the carcinoma may have some influence in causing this cachexia. 

Carcinomata a.re divisible into two main classes, with certain sub-classes: 
(C) The acinous or spheroidal-celled: 

1 . 'l'hc hard spheroidal-celled (scirrhus); 
2. 'l'hc sol't spheroidal-celled (enccplwloicl); 
3. The coll oid, probably a dcgcncratil'e form of one of the preceding 

var ieties. 
(D) The epithelial : 

l. 'J'he squamous-celled ; 
2. The cvlindrical- or columnar-celled. 

(C) A cinous or Sphero idal-celled Carci noma originates only from 
the epithelium of the acinous glands or from that lining the tubular glands 
possessing glandular epithelium. 'l1be essential difference between the two 
chief divisions of this class is in the relative amounts of Rtroma and cells, 
the hard form containing large amounts of fibrous ti~~uc, while in the soft 
carcinomata the cc11s preponderate. The term Sc irrhus has been applied 
indiscriminately to the harder forms of spheroidal-celled carcinoma.ta and to 
the whole class. 

1. HARD SPTIEROTDAI.-CELLED CARCINOMA, OR ScrnRllUf', appears as a bard, 
irregular, tuberous growth of moderate size; if originating in a, glandular struct
ure, it is continuous with it; at the outset freely moving with the gland, 
but later by infiltrat ion losing th is mobility because adherent to the skin, fascia, 
muscles, etc. Implication fi rst of the ncarei;;t group of lymphatic glands, and 
next of the viscera, and fina lly ulceration of the superjacent tissues, complete 
the natural history of' the growth. The carcinomatous ulcer is irregular in 
outline nnd depth, has hard, nodular, everted margin:.:., whi le the base is in<lu
rate<l and irregular, sometimes more or less covered with sloughs, and hut rarely 
presents any evidences of granulations, although in very C'Xception:d c::ises these 
exist with slight attempts at cicatrization . The duration of life in this affection 
is about two years. but occasionally patients Jive for many ye::ir~, C\'en twenty, 
during much of which time ulceration may exist. Of course these remarks 
apply only to external tumors. Owing to the large amount of newly-formed 
connecti\'e tissue in the hardest forms of seirrhus. in some instances the tumor, 
instea<l of growing larger as time goes on, becomes !o;lllallcr, lb e !o;Urrounding 
tissues being irregubrly puckered and drawn in towanl the small central 
shrivelled lump which forms the tumor; this is the so-called withering or 
atropliic seirrlms, best seen in the breast, where after it has existed for years 
nothing but an irregular mass resembling a cicatrix is to be found, blending 
into one inseparable growth what formerly was skin, mammary gland, and chest
wall. Unfortunately, the malignant tendencies of' the growth are not abolished 
by its shri nkage, for secondary tumors devel~p in the viscera, destroying the 
patient. (Sec .DisNtSe8 and Injuries of the Breast.) 

On section, hard carcinoma.ta arc firm, of a white color, often traversed by 
fibrous septa, and creaking under the knife; the cut surface is cupped. 'l1he ' 
section is succulent, yielding on pressure or scraping a milky fluid, the so-called 
cancer-}uice. Howsoever circumscribed the tumor may a.ppear, it is one of the 
rarest of pathological curiosities to find it encapsulated. Islets of normal tis-
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sue or fat can often be detected at the periphery of the new growth surrounded 
by carcinomatous tissue; indeed, no definite tumor is discoverable in certain 
cai;es, the neoplasm being disposed throughout the affected organ in the form 
of nodules and cord-like bands. 

Seats of Predilection.-The mammary gland, the alimentary tract, 
especially the pyloric end of the stomach, and, in a few instances, the glands of 
the skin. 

2. SOFT SPHEROIDAL-CELLED (MEDULLA RY OR ENCEPHALO!D) CARCINOMA. 
-Differing, as already said, from the preceding variety mc1~cly by the amount of 
fibrous tissue, in its typical form soft carcinoma on sect10n closely resembles 
brain-tissue both in appearance and in consistence. Clinically, the chief points 
wherein it differs from the hard form are the greater softness of the growth-so 
soft as at times to simulate and be mistaken for abscess-the greater bulk 
attained, the short t ime required to reach this size, and the rapidity with which 
it runs its course. In form the soft carcinomata. differ according to the organ 
attacked. 'rhus those of the testicle forrq. large, bosse11atecl masses, while mam
mary growths tend to form a large globular mass or one composed of an aggre
gation of rounded masses. When ulceration bas taken place a fungating, 
readily-bleeding ma~s often forms; hence the old name of "fungus luematodes." 
The secondary and degenerative change which these carcinornata undergo is 
softening at their central older portions, due chiefly to fatty degeneration. but 
partly to giving way of the blood-vessels, which often results in the formation 
of' such large fluctuating areas that, as has been said, they have not infrequently 
been mistaken for abscesses. Such tumors on section show that their central 
portions arc converted into a soft, diffluent mass, while the periphery of the 
growth presents the ordinary grayish-whi te or cream-colored, brain-like surface, 
blotched here and there with blood. This soften ing also results in cyst-like 
cavities of considerable size, giving to the tumor the appearance of a true 
cystic growth. In some carcinoma.ta of the testicle, the mamma, and other 
glands true retention-cysts form. 

Loca.lly, carci noma.ta extend by infiltration of the circumjaccnt tissues; 
this accounts for the clinical phenomena of adhesion of the tumor to neighbor
ing parts, its decreasing mobility as it grows. and its final absolute fixation. 
With occasional exceptions, as in some carcinoma.ta attacking the eye, the 
antrum 1 or the pylorus, early secondary lymphatic inrnlvement is the rule, the 
secondary growths usually resembling the parent one. Occasionally they are of 
the soft form, even though the primary tumor is of the hard variety,~ thus demon
strating the essential unity of both forms. The organs and viscera most apt to 
be a~ected by metastatic deposits are the skin, the bones, especially the ,·ertebrre, 
the hver, the lungs, the kidneys, and the brain. Even when, after operation, 
no local recurrence takes pla.ce, the possibility of this visceral i111plication must 
never be lost sight of, especially if pains in the lower limbs are complained of, if 
so-called ':spontaneous" fracture of a long b?ne occur~, preceded or not by pain 
or tumor, 1f vbscure symptor;ns of v~1:teb~·al disease or if peculiar cerebral symp· 
toms appear. Among surgical rarities is the secondary carcinomatous involve
ment of the medulla of many bones without the forma.tion of distinct tumors 
in any, but so reducing their strength that numerous fractures occur either 
from the application of trifling force or, as it is said, "spontaneously.',' 

Seats .of Predilection.-The testicle, liver, bladder, kidney, ovary, 
fundus oculi, an<l more rarely the breast. 

3. COLLOID CARCINOMA.-This is really one of the preceding varieties 





TU~I ORS. P 1~1\ TE IX. 

·I 



TU.II ORS. 209 

the cells of which have undergone mucoid or colloid degeneration and so dis
tend the alveoli that these can be seen by the naked eye. The colloid material 
is a semi-translucent, glistening, jelly-like substance, in some parts of the 
growth being even diHluent: generally here and there a few spheroidal cells 
are found; it pursues a course similar to, but somewhat slower than, that of 
other carcinomata. 

Seats of Predilection.-The stomach, intestine, omentum, ovary, and 
occasionally the mammary gland. 

Diagnosis of the Carcinomata.-They are exceedingly rare before 
thirty years of age, and are common after forty years ;.early ly~nphatic involve
ment is the rule-contrary to what is true of the sarcomata. Innocent growths 
occur, as a rule, in younger patients, do not grow so rapidly, do not infiltrate 
the organ or neigh boring parts-i. e. do not become adherent-and almost 
never ulcerate; and when ulceration docs occur, the characteristics of the result
ing ulcer differ widely from those of the ulcer attendant upon carcinoma. 
It is said that carcinoma never attacks the testicle in the child, but that 
at any age a malignant tumor of the testicle which on section contains either 
cartilage or bone cannot be carcinomatous, but is sarcomatous. While it is 
usually easy to make the diagnosis of carcinoma, yet at times this is difficult 
or impossible, competent surgeons having removed breasts, believing them 
to bc> carcinomatous, when the disease was simply cystic or merely a chronic 
abscess. There is no means of distinguishing that very rare condition, encap
sulated carcinoma, from a benign tumor- e. g. a fibroma.. Between chronic 
mastitis or abscess and carcinoma the association of pregnancy or lactation in 
most instances when the mamma is the organ involved will assist in the 
diagnosis1 while the greater density of carcinoma and its unequal consistence 
in its different parts when undergoing softening will often remorn all doubt. 
Unfortunately, the sk in over a chronic abscess and that over a softening car
cinoma arc not so dissimilar in appearance as to preclude all chance of error, 
especially as the glands may be enlarged in both affections. 'l'he decided 
elasticity of a cyst, even if fluctuation cannot be detected, its circumscription, 
and its free mobility, serve to distinguish this class of tumors from carcinoma. 
It is far better, in any case of doubt whether the tumor is really an abscess, 
a cyst, or a softening carcinoma, either to explore with a hypo<lermatic needle 
or at the time of operation to make first an exploratory incision directly into 
the tumor. 

(DJ The Epithelial Carcinomata.-1. The SQUAMOUS-CELLED EPITIJE
LIOlIATA always spring either from free epithelium-clad surfaces, as the skin or 
mucous membranes, or from the glands of the same, since the hair and sebaceous 
glands in certain inst:rnces have been observed to take the initiative in the carci
nomatous process. These growths appear with great frequency at the points of 
junction of mucous<.1.nd cutaneous surfaces (Pl. IX, :Fig. 1), probably because there 
subjected to more frequent and varied forms of mechanical and chemical irrita
tion. Structurally, they are composed of pegs or columns of' squamous cells, which 
infiltrate first the subjacent connective tissue, then every underlying structure, 
including bone, in their track. The epithelial ingrowths contain globular masses 
of flattened cells, the so-cal led'' cell-nests'' or epidermic pearls. The surrounding 
fibrous stroma is usually infiltrated with small cells. Epithelioma commences 
either as a. wart-like growth, a flattened tubercle, or a fissure, ulcerntion in all 
these forms setting in early. In many instances this proceeds with such rapidity 
that the tumor-formation barely keeps pace with it, the resulting disease resem-

14 



210 AN AMERICAN TEXT-BOOK OF 8URG1':RY. 

bling-and being often mistaken for-an ulcer, the in du rated base and ma1·gins 
either escaping detection or being looked upon as inflammatory. 'fhe ~tber ex
treme is often met with where tumor-formation is in excess, only superficial ulcer
ation obtaining until the growth is of considerable size. Epithelioma.ta are not 
encapsulated, although upon section their margins appear sharply defined from the 
surrounding tissues, while the cut surface is white, dense, homo~eneous, poor 
in juice, but if compressed laterally giving vent to milk-white, twisted, thread
like masses which have been likened to rhe "come<lones" that can be pressed 

~rstti~~~~~Y t~~e~~~~~~o~~ f~~~~f ~t~b:1~~~~~di~~1~i~~~!~~t:~~le tb~r~e:r~11f~~~~ ~~;~! 
and inelastic. Although an cpitheliomatous ulcer ma.y resemble that resulting 
from any other form of carcinoma, yet sometimes it is a mere fissure with indu
rated margins, a rehitivcly indolent ulcer with the same peculiarities, or bas 
supcra.ddccl numerous papillary projections, proJucing a warty or ca.uliffower
like growth. When originating from an old wart-a not unusual occurrence
uleeration is apt to be the first symptom, with subsequent indura.tion of the base 
of the growth. The same remarks are applicable to many cases of epithelioma. 
of the tongue, where a.n indolent ulcer may last for weeks before the charac
teristic in<luration of its base and ma.rgins can be detected. The rate of growth 
varies with the vascubrity anJ looseness of texture of the tissues. Thus, when 
attacking the lower lip thC progress is slow, la.sting sometimes for a year or more 
before the tumor attains a size greater than that of a cherry, while rclati,·ely 
bulky tumors will form in a. few months in carcinoma lingure. 

u Spontaneous fracture" or gradual bending of the tibia is not uncommon 
from the infiltration of that bone by cancerous tissue, either when an old ulcer 
undergoes a malignant change (Marjolin ·s ulcer). or when a Rear, after long-inJo
lent ulceration, commonly starting at its center, becomes simi larly discaRe<L In 
like manner complete solution of continuity of the lower jaw may result from 
epitbclioma of the lip extending to the gums and thence to the bone. Local 
recurrence is common after operation when the rernovn l has been imperfect, and 
death usually results from the exhaustion incident to ulceration a.n<l hemorrhage. 
Secondary lymphatic involvement occurs with most squamous-celled epithelio
mata, but usually late in the disease, when the antrum, the interior of the larynx, 
or the skin of the eyelids, nose, aml other parts of the face is attacked. In these 
latter situations, indeed, the disease being apt to be superficial and of that form 
called "rodent ulcer," the glands are rarely affected. The exception in the 
case of the intrinsic parts of the larynx is the more strikinrr because epithe
lioma of the extrinsic parts affects the glands certainly and

0 
carl_v. Visceral 

involvement is rare, the liver, lungs, kidneys, bone, and skin suffering most 
frequently. 

Seats of Predilection.-Any cutaneous or mucous surface covered with 
squamous epithelium. When the disease attacks the skin, the parts most com
monly involved arc the nose, the lower lip, the penis and scrotum, the vulva the 
anus, and more rarely the hands and feet. The mucous surfaces most comm~nl y 
affected arc those of the t~ngue,. palate, gums, tonsils, larynx, pharynx, and 
cesophagus down to the cardrn.c orifice of the stomach, the bladder and os uteri . 
. ~iagnosis.-The disease ~s .veil ~nco~nmon under thirty yc~rs of age; it 
is. quite comm?n after forty: 1t. is lnmtcd Ill some of its forms, as epithelioma 
of the lower lip, almost exclusively to men, ~nd, wherever oc~urring, attacks 
men much more frequently than women. If., then, a mnn of from forty to 
seventy yea.rs of age develops a small tumor 111 the lower lip which ulcerates 
early, giving rise to an indolent, slowly-extending sore, with indurated base and 
margins, no evidence of surrounding inflammation being detectable, the ulcer per-
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i~~~:~~e~!:~~~tfa~~e:i~~d1~~.;·~~~~:;.~:d~i~:'d~~=~~:~:;~~~~f~~;l~~~~i~:~:~i~!7-
cinomatous. Or, again, an obstinate fissured ulcer, often scabbed over, forms in 
the same situation, discharging a watery matter, with induration extending in all 
directions for full one-fourth to one-half of an inch, involving not only th e mucous 
and cutaneous tissues, but all the structures of the lip; perhaps in addition the 
patient stMes that the disease first appeared as a wart which had been picked off 
or cauterized-i. e. had been irritated, not destroyed. Epithcliorna of the tongue 
may appear at an earli er :lge, and in from three to six months will often reach a 
considerable size in the rarer form, where the disease appears as a hardened, non
inflamed mnss on the free border of tbe tongue-not uncommonly near a broken 
tooth-its surface eventually becoming fissured, ulcerated, and pa.inful. Or, 
again, there may be merely an indolent, slowly-extending, unhealthy ulcer with 
indurntcd base and margins situn,tcd as just mentioned. Although the diagnosis 
between carcinoma. nnd tubercle or syphilis of the tongue is often difficult, coex
isting syphilitic lesions or old scars of the tongue, with antisyphilitic treatment, 
will usually settle the question, while signs of tubercle elsewhere ought to 
arouse gra.vc doubt of the carcinomatous nature of the ulcer. Further diag
nostic points arc given in the section on Syphilis. 

·warts on the bands or scrotum, or elsewhere, in elderly chimney-sweeps 
or in coal-tar- or paraffin-workers should be viewed with suspicion. especially if 
they arc g rowing and if their bases are becoming indurated, because in such 
cases, sooner or later, an unhealthy ulcer, discharging f<~ul matter, usually forms, 
presenting all the clinical evi<lences of epitbelioma. It hardly needs to be said 
that epitbelioma is evidently induced by persistent irritation, since the localities 
where it occurs a.re subj ected to frequent slight traumatisms, and the occupations 
l't'h ich g ive rise to it supply constant sources of mechanical and chemical irritation. 

Local recurrence is common after operation as a consequence of imperfect 
remova.l of the disease, and <leatb in these cases, as we11 as in those not operated 
upon, results from the exhaustion incident to ulceration and hemorrhage rather 
than to dissemination, which, as has been already pointed out, is of rare occur
rence. 

2. CYLINDRICAL- OR CoLUMNAR-CEU.ED EPITllELTOMA.-rrhis is a less 
common form of carcinoma than the spheroidal-celled or the squamous-celled 
varieties, and originates from either the cylindrical surface epithelium of a 
mucous membrane or that of its glands, closely imitating these structures in 
microscopical appearance; no "cell-nests" are found. These growths form 
indurated, infiltrating masses in the walls of the organs a.tracked, and vary 
much in the rapidity of their course, producing considerable stenosis of the 
lumen of such hollow viscera as the rectum and small intestines, which may ter
mina.te life by producing more or less intestinal obstruction ; ulceration occurs 
early. Dissemination throughout the liver, lungs, and other organs occurs, as 
a rule, only after infection of the intervening lymph-glands. (See Diseases of 
the Intestines and Rectum.) 

Seats of Predi lection.-The rectum , uterus, aml intestinal tract. 
Diagnosis.-This is to be made by attention to certain secondary results, 

which will bo found detailed in the sections on Diseases of the Intestines and 
R ectum. 

Treatment of the Carcinomata.-rrhe first question to be answered is, 
Can this case be treated ra<lieally, or does it admit only of palliation? If it 
can be treated radically, the wliole organ should be excised, includmg as much 
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as can •afel.1- be removed of the surrounding apparently healthy tissues, before 
lymplwtic involvement iws ot>euaed, if possible: after this involvement has taken 
place the primary growth must be removed with an unsparing hand, while the 

~'~~:;,tii~ fi~i~'f :st ~~~U;;~-~~f~.~;~~i!\~:u~:n:O~s~c ~~c~1,'~~~~.~~1~v:11~~r~ic ~~.'.: 
mary growth is indicated only for the relief of pain, or, if ulceration has set in, to 
get rid of a disrrusting sore. For instance, in a case of mammary carcinoma, if 
axillary glandular involvement is present, and there is any question as to the pos
sibility of clearing the ax ilia, as a prelimina.ry to further opcmti ve interfe1:ence 
an incision should be made into the armpit to determine whether all diseased tissue 
can be removed. If this cannot be done-unless tho breast tumor is ulcerated, 
when removal may be indicated as a palliati vc measurc-tLe wound should 
be closed and the breast allowed to remain, since its removal would add a risk 
with no compensa.ting advantage. (Sec Diseases of the 13rcast.) Amputation 
of the limb high up, with extirpation of any cliscascfl glands, is always in
dicated where epithelial carcinoma has invaded the bone from an overlying 
tumor, as, for instance, the tibia. Malignant disease of such parts as the penis 
and the tongue is properly treated by amputation of these organs, even when 
secondary glandular disease is beyond removal, merely as a palliative measure 
to secure urination in the former case and painless swallowing in the latter. 

Epitheliomata of the lips, nose, and eyelids can often be successfully 
removed by the knife even when extensive, and the defects can be repaired by 
plastic operation or by Tbiersch's method of skin-grafting. 11he more super-

~{~~~~~~~; c0~~t~f~~~ ~{e e~;~:;;:;ro~~~~11;iroi,if:'~e~~~£. ~::,ts ~!'i~~~~~~r~~~~lg 
with an ointment of the same (grs. x @3j), until healthy granulations are 
formed, when ordinary measures will secure healing or Thiersch 's skin-grafting 
may be used. Potassa fusa or the actual cautery may be employed as the destruc
tive agent, and, after separa.tion of the slough, the defect ma.y be left to Nature's 
efforts or sk in-grafting may be resorted to. The chances of cure vary with the 
part involved, but even with extensive glandular complications, where complete 
extirpation is possible, some carcinomata of the lip, ton~ue, and breast do not 
recur either locally or in the viscera. Carcinomata of the testicle, ccsopbauus, 
or tonsil are rarely benefited by operation, except for the palliation effected. 
When operation is contraindicated, opium to relieve pain, local applications 
of lea<l-watcr and laudanum, extract of aconite and belladonna rendered of a 
proper consistence by glycerin, or other similar remedies, with attention to the 
general health, constitute the treatment in non-ulcerated carcinoma.ta. For 
ulcerated carcinomata measures to control pain, to lessen discharge or hemor· 
rbage, and to arrest fetor are the main indications. Iodoform with morphine in 
proper amount <lusted over the surface, coca'ine in solution applied either by 
spray or by painting, solutions of carLolic acid, Labarraque's solution, or a solu
tio~ of chloral ~ay be .used, as far .as possible ?mploying dry dress~ngs or those 
which ra.vor rap1.<l clrymg of the cltscbarges-t. e .. lessen putrefactive changes. 
Esmarch s arscn1cal powder also serves an admirable purpose. No internal 
remedies of the many re?ommende~ ha.ving as yet .proved of any real value, 
none need now be mentioned. Fmally, the profcss10n should clearly under
stand, .and endeavor to educate the public i.n the belief, that early and radical 
operations will cure a considerable proportwn of cases, and render life endura
ble in mauy more' where a cure is impossible. 

III. TU)!ORS C0'1POSED OF EPIBLASTIC, lIYPOBLASTIC, AND MESOBLASTIC 
ELEllENTS, and containing bone, hair, teeth, etc. (Teratomata), situated in 
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the ovaries and testicles. These are considered with these organs, especiall;
witb the ovaries. 

CYSTS. 

A cyst may be defined as a cavity bounded by a distinct envelope composed 
of fibrous tissue lined with endothelium. and called the cyst-wall; or it may 
be covered by epithelium and contain secreting structures: the cyst-contents 
may be either fluid or semi.fluid: intracystic growths may nearly or completely 
fill the cavity. A cyst may result from tbe increase of the normal secretion of 
an already-formed space or cavity by extravasation into it, or the cavity may 
be of new formation. 

I. Cysts formed by the Distention of Preformed Cavities or Spaces: 
(a) Exudation cysts; 
(b) Retention cysts; 
(c) Extravasation cysts. 

II. Cysts of New Formation: 
(a) Simple cysts; 
(b) Blood cysts. 

III. Cysts of Congenital Origin. 
IV. Cysts due to Parasites. 

I. CYSTS FOR,IED BY THE DISTENTION OF PREFORMED CAVITIES OR SPACES. 

ExUDATTOX CYSTS result when excessive secretion takes place into closed 
cavities, such as bursre, cysts, bronchoceles, etc. 

RETENTION CYSTS.-These possess a distinct fibrous wall lined with 
epilbelium, and are caused by obstruction of the duct of a gland or portion of 
a gland, the continuous secretion producing dilatation of the duct or gland
acinus. In most instances, as a result either of inspissation of the contents 
or of the mingling with them of exudation-products from the cyst-walls, the 
normal character of the secretion is totally altered. According to their origin, 
three sub-classes are usually described-viz. (1) Sebaceous(atheromatous) cysts, 
formed by the dilatation of sebaceous glands; (2) lJJiwous cysts, due to the 
dilatation of mucous glands: and (3) Cysts formed by the distention of large 
ducts-i. e. the salivary, lacteal, hepatic, renal, etc. 

(1) SEBACEOUS (athcronmtous) CYSTS present themselves as smooth, flattened 
ovoidal, sometimes semi-fluctuant tumors, usually movable on the deeper parts, 
but often adherent to the skin. At times the orifice of the obstructed duct 
can be seen, indicated by a small black spot. 

Seats of Predi lection.-'l'he scalp and face chiefly, but they may be 
found on any part of the body, and are often multiple. When situated in the 
scalp they are sometimes apparently hereditary. Unlike dermoid cysts, the 
pultaceous, cheesy contents-often of an offensive odor-contain no hairs, 
while the cyst-wall possesses neither papill:..c nor hair-follicles. Certain second
a.ry changes may greatly alter their appearance a.ncl obscure the diagnosis. 
Tbus by inflammation a. sebaceous cyst ma.y be converted into an abscess: 
after spontaneous opening the thinned coverings may ulcerate, abundant fungous 
granulations may form, and the margins aD<l base of the sore may become indu
rated and elevated, closely resembling epithelioma. These fungous sores may also 
undergo actual epitheliomatous change: a portion of the coverings ulcerating, 
the secretion may be gnidua11y forced out, drying as it protrudes, thus in time 
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forming a cutaneous horn, sometimes inches in length; finally, calcification of 

the cyst-wall may take place. 
Diagnosis.-'l1hey a.re most apt to be mismkcn for fatty tumors or ch ronic 

abscess. From the former they can be distinguished by the fact that the edge 

nf a cyst does not slip away from the finger when pressed upon, by the absence 

of dimpling of the overlying skin, and when present by the black punctu 1~ 

indicating the <luct-mouth ; from the latter, by the absence of symptoms of 

inflammation and by the use of the grooved needle. When suppuration has 

occurred, one of the degenerative changes already mentioned, t~e sympt01i:s 

of suppurative inflammation, the increase in size, and the explormg needle 1f 

requisite, will demonstrate the condition. In those rare instances where a 

funga.ting ulcer follows suppuration of a. cyst, proper therapeutic measures. will 

cause it to heal in a reasonable time, thus demonstrating that it is not ep1the

liomatous. If healing cannot be secured, the ulcer has probably undergone 

epithelioma.tous change in whole or in part. When such change has attacked 

the ulcer before the surgeon sees the case, the diagnosis must depend upon the 

presence of the characteristics described as indicative of this disease, together 

with the history. 
Treatment.-When situated upon the face, if the orifice of the obstructed 

duct can he discerned, it may be dilated with a small probe and the contents 

()f the sac pressed out, this procedure being repeated from time to time, thus 

avoiding any scar; but final success is rarely attained, and the method is of 

very little value. Complete removal of every portion of the cyst-wall is usually 

cbe best treatment, and this can be most readily done by transfixion of the cyst 

and overlying integument with a curved bistoury, pressing out the contents, 

and then grasping the edges of the cyst-wall with two pairs of forceps, twisting 

and pulling out each half. If too adherent for this, careful dissection will be 

required. 

2. ~I ucous CYSTS arise from dilatation of mucous glands, their walls being 

comparatively thin and their contents a viscid mucoid fluid in which cbolesterin 

is sometimes present. They form in the mouth one variety of ranula: so-calJed 

dropsy of the :rntrum is sometimes due to cystic dilatation of one of the mucous 

glands of its lining membrane. 
Seats of Predilection.-The lips, mouth, antrumi labia, and indeed 

wherever mucous g lands exist. 
Treatment.-Excision of a considerable portion of the cyst-wall, and 

ili~~~a:~o~: ttoe t~~:~~~te~i~~ Al~i~~~~~)ll ~~~~~~ti~~~ ~~c~~t~~g f~~.~:~\y(~~: 
dilatation of such ducts as those of Wharton (form ing ranula), of the 

breast (fJalactocele), etc. will be found m the sections on the diseases of 

those organs. 

3. EXTRAVASAT_ION C~sTs_ resul~ from hemorrhage into clo5<e<l cavities, 

as that of the tumca vagmal1s testis (hematocele). Some authors describe 

extravasations into softened portions of solid tumors, or into the cellular tissue 

which condenses around the effusion, as extravasation cysts. 

IL CYSTS OF NEW FORMATION. 

(a) SrnPLE OR SEROU. CYSTS (Fig. 27) possess a thin wall lined with 

endothelia~ cells, ~nd contain a ser~us or thick mucoid fluid. rrhey originate 

from effusion, wh;ch takes place mto the lymph-spaces of the connective 

tissue from the local irritation of pressure, aud push aside the bundles cov-
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ere<l with endoth eli al plates until they are condensed into a cyst-wall coverecl 
more or less completely with endothelial cells: th is is the method of' fo rma
tion of an advent itious burs<L. Kim ple cysts of the breast are simi larly pro
duced, and possibly some of th e 
neck, although most of these are F10. 27. 
of congenital orig in , while those 
occupy ing th e median lin e of th e 
neck arise from effu sion into some 
of th e normal bursa! spaces of that 
rc1:6on-i. e. antcthyroid or infra
byoid bursre. 

(b) lh:MA 'rOMATA , OR BLo on
CY~Ts.-Tbcrc arc two vari eti es, 
th e first bein g usually found in the 
cervical reg ion, and consist ing of 
thin-wall ed cavit ies containing pure 
blood: their mode of orig in is 
doubtful , but they :tppcar to ha1•e 
~ome direct communi cation with 
the veins, because if tapped or in
cised they often bl eed profusely . 
The sccon<l variety ari ses from the 
mechanical and inflammatory con
densation of the ti ssues around an 
extra vasation of blood, which may Serous Cyst or the Neck (original) 
eventually be absorbed or undergo 
so-called organi zation ; or th e blood may remain liquid, disintegrate, and be 
absorbed; or suppuration ma.y ensue. This form results from injury, and is 
situated most commonly beneath the scalp, especially in ne wborn infants. 
(See Cephal hcmatoma.) 

So-calleJ compound 7Jroliferous cysts, such as th ose fo und in the breast and 
ovary, a.re merely instances of primary cystic change in these organs, where, 
as a result of secondary developmental changes, ing rowths occur arising from 
the cyst-walls. 

III. C YSTS OF CONGEN ITAL O RIGI N. 

These resul t eith er from inclusion of a portion of the epiblastic layer within 
the mcsoblast, or from th e distention of the cavity of some persistent footal 
structure which should normal1 y have become obli terated ; for instance, broad
ligament cysts developing from the parovarium, and, dermoid cysts, as alleged, 
by the inclusion of a. bligh ted ovum in either the testicle or the ovary. S ince 
all except dermoid cysts of the extemal parts will receive special mention 
elsewhere, only this variety of cyst will be here descri bed. 'J'h e cyst-wall conta ins 
hair-folli cles and sebaceous glands, while the contents a.re fo rmed of the secretion 
of these structures, of disintegrated epithelial cells, a.nd of hairs which have been 
shed. They often have a bsolutely no connection with the ::; kin , and, occurring 
about the face ancl head where in the embryo fi ssures ex ist, are probably the 
result of in clusion of a portion of epiblast. S imilar tumors of the ovary and 
tes ticle which conta in bone, cartilage, and, in the case of the ovary, teeth, as 
before said, have been ascribed to inclusion of a blighted ov um, but this is at 
least non-proven. 

Seats of Pred il ection .- rrhe outer ang le of the orbit, over the root of 
the nose, the ovaries, and the test icle. 
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Diagnosis.-This must depend upon the detection of a globular, tense, 
smooth tumor, usually situated at the outer angle of the orbit, unattached to 
the skin, generally freely moni.ble upon the deeper parts, if overlying the !)o_ne 
often ca.using its partial or complete absorption, and of congenital ongm. 
Processes of these cysts sometimes extend deeply into the orbit, or even into 
the cranial cav ity . (For Ovarian and rresticular Dermoi<l Cysts, see the 
appropriate sections.) 

Treatment.-Removal by careful dissection, making the necessary incis
ions in such a manner, if possible, that they shall coincide with the natural 
wrinkles of the parts, or that some other structure, as the eyebrow, shall 
concea.l the scar. 

IV. CYSTS DUE TO TllE PRESE,,CE OF PARASTTES. 

The only parasitic cyst of surgical importance-the hy<latid-is that pro
duced by the ~rrenia ecbinococcus, which infests the intestines of the dog. 
The o\·a reach the human alimentary tract with the food or water, are there 
batched, migrate, reach the blood-cu'rrent, and lodge in some organ, develop
ing into a hydati<l tumor. The externa l layer of the cyst-wall is composed 

r~~.a ~'a~~~~,l~c~!:~\~~~l!~:~~~i~~l~:,u~i~~~ ~· ,~:~e!.~\~:~~::a~:lJ~~.l~t~~~~!s(s~~t~n~~an~ 
more or le~R complete adventitious fibrous capsule isohtes the true cyst-wall 
from the surrounding tissues. Upon attaining the diameter of an inch or 
more, from the mother-cyst small vesicles or ''broad capsules" form, which 
develop retractible beads or "scolices," each about 0.3 mm. long, having 
four "sucking-disks and a circlet of minute, blunt hook lets." Daughter
cyRtS form from tbe "blood-capsules," and possibly from the "scoliees," the 
rapid enlargement seen where pressure does not interfere resulting from the 
increase in number of these capsules and daughter-cysts. Rometimes even 
large cysts contain neither capsules nor vei::.icles, being then sterile, but arc 
recognizable by the characteristic lam ellation of the cyst-wall. Multilocular 
hydaticls consist of aggregations of innumerable small vesicles-usua1ly ster
ile-varying in size, few larger than a pea, whfoh are not contained in a 
l)]_o ther-cyst. ~L1b e bones an<l spinal cord are the usual sites for this variety. 
llydatids eventually cease to grow, die, shrivel, and become calcified, lea,·ing 
only the booklets to enable the microscopist to determine the nature of the 
mortar-like mass. Rapid growth of daughter-cysts may produce necrosis of 
the mother-cyst with rupture. When related to the trachea, stomach, or 
intestines, pressure-absorption may permit osmosis of gas, fluid, or air: the 
hydatid dies, septic germs gain access, and suppuration ensues. Ilyclatids 
may also rupture into some one of the holJow viscera, a tcrminatiofl to be 
dreade<l, as possibly productive of. instant death or secondary changes ulti
mately lethal, although cure sornet11nes results. 

Seats of Predilection.-Liver, kidney, omentum, bones, thyroid gland, 
spinal canal, brain, lungs, and connecti,,c tissue. 

Treatment.-'J'he cyst, when possible, must be removed entire. If total 
removal is not feasible, incise, evacuate; when possible remove the cyst-wall, 
leaving the capsu le, and carefully drain. Ne,•er aspirate or merely Puncture 
except for diagnostic purposes. 
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SPECIAL S URGER Y. 

CHAPTER I. 

SURGERY OF THE VASCULAR SYSTEM. 

SECTlON 1.-DJSEASES OF THE llEART AND PERICARDIUM. 

TIIE diseases of the heart which may demand surgical interference are 
those which are accompanied by over-distention of the vcDtricles or by effusion 
into the pericardial sac. In order to understand how to relieve these conditions 
by surgical means it is necessa ry to study the anatomy of the heart and of its 
covering. In the healthy chest the heart is contained in a space extending 
obliquely in front from the third to the sixth costal cartilage, and horizontally 
generally from half an inch to the right of the right border of the sternum to 
a point half an inch to the right of the left nipple. Posteriorly it occupies the 
space corresponding to that between the fourth and eighth dorsal spines. The 
auricles arc on a lerel with the third costal cartilage. The pulmonary artery 
covers anteriorly the left auricle. The right ventricle is partly behind the 
sternum and partly to the left of it. ~rhe left ventricle, except at its apex, is 
behind the right ventricle. 

The pericardium is a fibrn-scrous sac in which the heart is contained. The 
base of the sac is at the diaphragm, and the apex is abo,•e and by its fibrous 
layer is connected with the deep cervical fascia. 

OVER-DISTENTION OF' nn~ HEART occurs in cases of pulmonary congestion 
of an acute character. ~.L1he operation of tapping the cavity of the heart has 
been suggested with the view of relieving the dangerous condition under which 
the heart Jabors. 'l,be right auricle is the place selected for puncture, because 
the position of that cavity is less subject to alteration in its relation to the sur
rounding parts, and because the antero-posterior internal diameter is greater 
than that of the ventricle, the walls of which are also much thicker than those 
of the auricles. 

'l'he best place to pel'fol'm paraeentesis auriculi is the third intercostal space 
at the right edge of the sternum. The needle should be thrust directly back
ward. The operation should be performed as quickly as possible, and in order 
to abstract a sufficient quantity of blood with celerity it is necessary to introduce 
an aspirating needle about three times the. size of a ~1y.podcrma.~ic needle. ~J1he 
needle should be rendered perfectly aseptic before 1t 1s thmst mto the auricle, 
and the en<l of the needle should he attached to tbc tube of an aspirator, because 
the blood-pressure is not sufficient to force the blood out through a canula.. 'J'he 
needle must pierce the skin and fascia, the edge of the right lung and the 
pleural sac covering it, as well as both layers of the pericardia! sac, before it 
penetrates the auricle. Tapping the cavity of the heart is fraught with extreme 
danger, and cannot be commended except in s 1~ec ial and unusual cases, and even 
then should be resorted to only after consultat10n. 
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EFFUSIO~ INTO THE PERICARDIU'.\[ occurs as a result of acute and chronic 
pericarditis, both of which conditions may arise from various cause~, including 
traumatism. esually the effusion is moderate and undergoes al>sorptwn. Occa
sionally, however, the quantity becomes ex~essive and giv~ ri~c to al~ri:riin~ 
symptoms; under these circumstances tappmg of the pericarclial sac is indi

cated. 
The symptoms dcnotinu great effusion in the sac are precordial oppres

sion, syncope, dyspnca, aphonia, feeble and i1:regul~r.JlUl:sc, diffi?ulty of <l~glu
tition, and dilatation of the veins of the neck, m ad<l1t1on to the signs of pencar
ditis during the different stages. Au inspection of the chest s~1ows that ~he 
pericardia! sac is dilated and that the respiratory movement of the left side 
is imptLired. 

'l1he physical examination, if made before the pericardia! surfaces are sep
arated by the fluid, demonstrates the presence of a pericardia! friction-sound, 
which must not be mistaken for an endocardial murmur. The distinguishing 
feature of the pericardia! friction-sound is that it does not possess the same 
regularity of rhythm as an endocarclial murmur, an<l is not propagated beyond 
the limits of the precordia. Percussion reveals the presence of flatness over an 
enlarged precordial space both laterally and vertically. The flatness maps out 
a quadrilateral or a pyriform area with the base below and extending to both 
sides of the heart-apex. Auscultation demonstrates the absence of vocal reso
nance and of fremitus, and shows muffling of the heart-sounds. 'fhe apex-beat 
is pushed upward and to the left on account of the effusion, and in some cases 
it is lost. 

Paraccntesis pericardii should be employed when the symptoms threaten 
life. For purposes of positive diagnosis and with a view to ascertaining the 
character of the fluid an aseptically clean hypoderrnatic needle can be introduced 
before tapping, after which an aspirating needle can be used, or even a trocar, 
according to the consistency of the fluid. The best point for introducing the 
needle is at the fifth intercostal space, two inches to the left of the left border 
of the sternum. This will puncture the pericardium external to the internal 
mammary artery. The direction of the needle should be backward. ~I.1be 
fluid should be withdrawn very slowly, and the effects of the removal of the 
effusion carefully watched. The operation should of course be done under the 
strictest antiseptic precautions. 

Incision and draina_qe of the pcricardi~m has been employed in cases of 
emp,Yema. of the pericardia! sac. The inc:is1on, irrigation, and drainaµ;e of the 
sac should be resorted to only in the purulent form of the exudation . The 
operation should be performed at the same point as parnccntcsis pcricardii . If 
neces~:ll'y, part of a rib may be resecte?. Although thiH operation has as yet. 
been done but seldom, the great mortality of empyema of the pericardium war
rants its performance. 

SE(,'TlON lf.-INJURIES OF THE llEART AND PERICARDIUM. 

RUPTURE OF THE n EART has followed complete obstruction of one of the 
branches of the coronary arteries, the obstruction having been ca.used by a. 
thrombus or by an embolus in the artery. l\Iechanical distention of the heart 
has caused rupture, as when its cavities have suddenly bl"en filled with blood 
escaping from a bursting aneurysm, or when an abscc~s of the cardiac walls 
has burst into the ventricles. Rupture of the heart has also been a cause of 
death in tetanus. 

WOUNDS OF TUE HEART are not infrequent. These may rcsu]t from severe 



SURGERY OF THE VASCULAR SYSTE11l. 219 

injury of the chest-wall , or from penetration by a fragment of a fractured rib, or 
by a stab or a gunshot wound . A wound of the heart is not necessar ily fatal, 
as is shown in the case where a needle was removed by Callender from the 
substance of the heart. Other cases of like nature have been reported by 
Hah n, Agnew, Stclmcr, and other . 

Th e symptoms of wound of the heart arc not characteristic. H emor
rhage is usually present, but a sta.b wound may occur with li ttle or no hemor
rhage. 'l' he absence of hemorrh age is due to the anatomical arrangement 
of the muscular fibers of the heart. Pain is present as a constant symptom, 
and attacks of syncope occur at frequent in tervals. If hemorrhage has taken 
place into the pericardium, the percussion note is Hat and its area is increased, 
owi ng to the presence of the fluid, and the heart-sounds a.re less dist inct than 
normal. 

'l'he cause of suclclen cleatli in wounds of the heart ma.y be syncope from 
pressure on the bc~u't clue to over-distention of the peri.cardium with blood; or 
the ina.bi1ity of the heart to contract, owing to the wound of the cardiac wall, 
may produce fa,tal cerebral anemia. Shock and pulmonary anemia also have 
caused death in cardiac wounds. Death is not always sudden, but may be 
deferred for hours (Agnew). 

TRAUMATIC C1\RD lTIS AND PERICARDlTIS.-The results of inflammation 
of the walls of the heart have been observed in cases of injury of the organ 
where the patients have died after a fortnight. In these cases the substance 
of the heart was studded with inflammatory ex udates. 

Inflammation of the pericardia! sac is a more frequent result of traumatism 
than inflammation of the heart itself. 1' he physical signs of a pericarditis of 
traumatic origin arc substantially identical with those of an ordinary pcricarditis. 

11bc treatment of wounds of the heart and of traumatic carditis and 
pericarditis includes constitu t ional as well as local measures. 'l1l1e patient 
should lie with the head low, in order to prevent syncope from cerebral 
anemia. Absolute quietude should be insisted upon, and opium should be 
administered with a view to control subsequent inflamma.tion, to tranquillize 
the circulation, and to relieve pain. Artificial warmth should be applied 
if indicated b_v the presence of collapse. It must not be overlooked that 
a certain amount of col lapse is a favorable condit ion through its influence in 
check ing hemorrhage and inflammation, and that over-stimulation must be 
carefully guarded against. In some cases ,·iolcnt reaction follows and neces
sitates the administration of cardiac sedatives. 

If a patien t survives beyond the period of reaction, the stage of inflamma
tion ensues. This condition must be treated in the same manner as a peri
carditis depending upon idiopathic causes. 

SECTION IH.-OISEASES OF THE BLOOD-VESSELS. 

Before discussing diseases of the veins it is necessary to review some points 
in the anatomy of the vessels. A vein, lik e an artery, has three c~ats. T~e 
internal coa.t of the veins is the same as the in temal co~t of the arter1C:f;, and its 
continuation forms the only coat which the capi llaries possess. 11he middle coat 
is composed of longitudinal and circular elastic fibers, i~terlacing_ with ~d.1ich 
are involuntary muscular fibers that are not so abundant m the vems as m the 
arteries. The external coa.t is composed chiefly of white fibrous tissue. 'l'be 
coats of the veins differ from those of the arteries in the thinness of the mus-
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cular coat and in the presence of valves in the internal coat of the superficial 
ancl. a few of the deep veins; they correspond with those of the arteries in the 
presence of a common external fibro-cellular tunic and the internal endothelial 
coat. The thinness of the muscular coat of the veins prevents them from 
having that rotundity, elasticity, and contractility which are so characteristic 
of the arteries; it also permits the temporary distention or bulging of the 
vessels when there is some mechanical impediment to the free return of venous 
blood to the heart. To serve this purpose the veins possess an inherent 
capacity of limited distention which is never required in tl~e case of the 
arteries. It is important to remember this fact when the subject of wounds 
of veins is considered. Notwithstanding the thinness of the walls of the 
veins, they are relatively as strong as those of the arteries. 

Tlte presence of valves is a peculiarity of veins. 'l1hese valves support 
the column of blood mechanically. 'l'hey are found in the superficial venous 
system, and especially in the lower extremities. In the portal and hemor
rhoidal systems there are no valves; and this fact has an important influence 
upon the development of certain diseases in connection with these veins. 

I. INFLAMMATION OF VEINS, OR PnLEBITIS.-lnflammation of a portion 
of a vein produces changes in its coats in the same manuer as inflammation of 
the coats of an artery alters the arterial coats. The disease is much more 
common than artcritis. Phlebitis may be acute or subacute. 

ACUTE PHLEBITrs is diffuse, and is the result of some irritation of a vein, 
ns puncture or any other injury accompanied by infection; sometimes it follows 
the ligation of a vein in its continuity or after an amputation . It especially 
follows any septic traumatism, and is then very dangerous, leading generally 
to pyemia. 

SUBACUTE P11LEBTTTS is circumscribed, and is not ordinarily so dangerous 
as the acute diffuse form. The subacute variety generally supervenes upon 
some chronic disease of the coats of the vein which has led to their thickening 
by <lcposit of fibrin ous matter, thus occluding the vein. An abscess may 
develop, an~ must .be opened as an ordinary abscess. There is no hemorrhage 
from the vein, as 1t has beeu blocked up by external pressure or by an intra
venous inflammatory product; hence its lumen does not commun icate with the 
abscess. Should the fibrinous deposit break down, micro-organisms and theit
ptoma"ines get into the vein, and acute diffuse phlebitis is engrafted upon the 
chronic variety and pyemia results. 

The .sympto'!1s of r;:>hlebitis ar~ pain and tenderness along the course 
of the vem, with d1scolorat10n of the skm and acute redema below the obstruc
tion. There are present also symptoms of a constitutional nature, such as 
rapid and irritable pulse, rigors, elevation of temperature, dry and brown 
tongue, and pain in the joints if pyemia has dc,,eJopc<l. 

Treatme;it of Phlebitis.-The patient should be kept perfectly quiet, 
the affected limb elevated, so as to favor the return circulation, and leeches 
applied in certain cases along the inflamed veins. Goulard 's extract or a lea.d
arn..1-opium wash should be used, or hot antiseptic fomentations, if a circum
scribed abscess is forming. Opium is indi cated to relieve pain . Abscesses 
shoulc~ be opened, for if they are not incised the micro-organisms and the 
ptomaines may break down the plug in the vein and the softened thrombus 
obtain access .to the g~ne~·al circulation .. The patient's general condition must 
be kept up with nour1shmg food and st1mula.nts, as there is a great tendency 
to exhaustion following certain forms of phlebitis. 

II. VAR!X, OR Y ARICOSE VErNs.-B.v this is meant an enlarged, elongated, 
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tortuous, knotty condition of the veins. The term "varicose veins" is restricted 
in general use to the veins of the extremities, and especially to those belonging 
to the lower extremity. The internal saphenous vein is the one most frequently 
affected (Fig. 28). The disease begins by a slow dilatation of the vein, which 
gradually becomes 
thickened and tortu
ous. The inner lining 
mcm brane, or endo
thelial coat, of the vein 
is al tercd, and the 
valves arc shortened, 
and thus rendered in
sufficient to support 
the column of blood. 
Besides these altera
tions in the inner coat 
of the vein, the outer 
coat becomes thick
ened on account of 
the connective-tissue 
infiltration and of the 
inflammatory new for
mation (periphlcbitis). 

The varicose con
dition affects, as a. 
rule, chiefly the super
ficial veins. When 
these are largely di
lated the circulation 
becomes sluggish and 
is carried on by the 
deep veins. Occasion
ally it happens that 
the deep veins arc pri
marily affected. In
stead of the outer coat 
of the vein being 
thickened, this coat 
sometimes becomes ex
cessively attenuated, 
andseparatesat places, 
sotba.tthe internal coat 
protrudes through the 
slit and forms a.protru
sion which may even 
become pedunculated. 
'l'h is pathological con
dition is, l1 owcver, 
rare. When the vari
cose veins begin where 
the venous ra.dicles 
arise from the capil

Fw.28. 

Varicose\'l!insofthef,{'~ uml LcnThigh (original). 

lary system, the varicosity appears as a fine capillary injection with an 
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arborcscent appearance. This condition is more frequently found in women. 
Wh en the large trunks are affected, the veins are dilated, tortuous, and knotty. 
They rise above the le\·el of the skin, and if pressure is ma<le over them the 
presence of blood in the ,·essels becomes at once manifest. When the disease 
has existed for a long while, they may burst from excess i v~ tl~inness of the co~ts, 
and a serious or even fatal hemorrhage may result. Agam, 11~ stead of t~e v~ms 
standin1r out boldly above the skin-le\•el1 there may be a pass1 vc exu<latJOn rnto 
the sun~un<ling cel lular tissue of the 1imb1 which causes it to becomeredei~atous. 
~l'hi s is not the ordinuy cedema from obstructed venous return, but a solid non
rcsisting ccdema, whicl{Jrns a marble-like appearance and does not pit upon Jight 
pressure. LTpon this peculiar oodernatous conditi on there is often engraftcd a 
most obstinate eczema. If the eczema is allowed to progress without any 
treatment, it will degcnPrate into a superficial ulceration which will become 
chronic and may extend down into tbe tissues and give rise to" Yaricose 
ulcer." These ulcers may inYolve a vein and give rise to fatal hemorrhage. 

There is another condition arising from the presence of varicose veins 
which does not appear until late in the progre!->S of the disease. '11/irornbi 
may be formed within the Yein, which may become disintegrated and break 
down, forming an abscess, if infection takes place (suppurati,·c thrombo-phle
bitis), or under certain conditions they may organize and completely occlude 
the vein (plastic thrombo-phlebitis), and thus bring about a radical cnre. The 
thrombi may also become shrunken and contracted, and frequently Jamin~ of 
fibrin arc <lcpositccl upon them. Small hard concretions which have been called 
vein-stones or pldeboliths haYe been observed . These are formed of laminated 
fibrin, phosphate of calcium, and the sulphates of calcium and potassium. 

T'"arix of the internal saphenous vein (Fig. 28) may give rise to symptoms 
similar to those of femoral hern ia. In varix there is a. tumor at the saphenous 
opening at the place where a femoral hernia presents. The varix disappears 
when the patient assumes the recumbent position, as in femoral hernia. Both 
swellings reappear upo!1 the patient's coughing or assuming the upright 
position. The differential diagnostic point is that in varix of the saphenous 
vein, if pressure is ma<le at the saphcnous opening while the patient is in a 
recumbent position, the swelling will reappear when he assumes the upright 
position, even though pressure is maintained. In femoral hernia, on the other 
hand, the tumor will not reappear under the same conditions. 

The causes of varicose rnins are-I. Predispm;ing, and II. Exciting. 
I. Among the predisposing causes may be mentioned-
(a) Sex. Varicose ,·eins are most frequent in the female, and are apt to 

follow uterine enlargement from any cause. 
(b) Age. The tendency to the production of varicose veins increases as age 

advances. 
(c) Obstruction to the free return of blood in the veins, as tight garters worn 

below the knee or other constrictions obstructing venous circulation. 
(ll) Occupations wh_i~h require habitual stand ing. 
IL Among t~1c exC1tmg causes may be mentioned-
( a) ~Punwrs m th? a.bdo.mcn or pelvis. I t is evident that any obstruction 

to the return venous c1rculat10n bas a. tendency to <lcvclop varicose veins; thus. 
tumors of auy variety which press upon the iliac veins will give rise to varico!->e 
veins ?f the leg. It has been. stated that the left leg is more frequently t11e 
seat of this disease than the nght, on account of the sigmoid flexure, which 
when distended presses upon the left iliac Yein. Th e crecum, however, when 
distended, would press nearly as much upon the right iliac vein, and as a 
clinical fact the right leg is affected with equal frequency. 
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(b) Diseases of lite IIeart and Lungs.-In these conditions there is found 
an important exciting cause. lf the heart is feeble in action, the power to 
drive the blood back is leosened, and as a consequence the column of blood 
moves very slowly and becomes stagnant in places. The development of the 
ascites (hydroperitoneum) often incidental to heart affections also forms by 
pressure upon the veins a barrier to the free return of the venous blood. 

(c) Pregnancy by prc~!'urc of the gravid uterus upon the iliac veins. 
In a. first pregnancy the veins of the extremities are not much altered patho
logically, and if attention is paid to this incipient ~ta~c of the disease, which 
is amenable to treatment, subsequent pregmrncics will not be so likely to 
produce an incurn ble condition of varicose veins. 

Treatment.-!. Palliatiue, and II. R adical. 
Palliative treatment is to be directed to the removal of the causes of the 

obstruction and also of their effects, as far as possible, without an operation. 
This object is best fulfilled by attention to the condit ion of the bowels, to the 
state of the li,·cr, to the affections of the heart and luugs; by cnfon:ing quiet 
and rest in a recumbent position, which favors venous return circulation, and 
by attention to the general health, and often by out-door exercise in a. suitable 
climate. The local palliative treatment con:.;ists in the application of an elastic 
bandage or a perfectly-fitting si lk elastic stocking which shall afford support 
to the vessels, thereby equa lizing the circulation. 'This elastic support l1as a 
tendency to turn the flow of venous blood from the superficial vei ns into the 
deep ,·eins, which do not, as a rule, become varicose. 'J'he silk stocking 
should be made to order from accurate measurement of the limb, and should 
extend from below at the toes, where the trouble begins, to or abo,·e the knee, 
where it should be loose. 

The mdical treatment has for its object the complete ohlitcr;ltion of the 
vein. i\Iany surgical procedures have been devise<l for this purpoHc. 

Of these methods, the mu ltiple ligatures, as advocated b.v Dr. Charles 
Phelps, who ties the vein in thirty or forty places, and excision of the vein in 
six, eight, or more places, arc the best. All such operations on veins must 
be done with the most stringent antisepsis, or an acute septic phlebitis and 
pyemia may readily follow . 

III. N.tEvus.-This is an affection of the capillaries and the ,·cins. When the 
nrovus affects the capillaries there is a slightly elevated area. of skin of a scarlet 
or purple color. Nrovi are situated sometimes upon the trunk, but generally 
upon the face. They vary in size from that of a pin's head to that of a sil \'Cr <lol
lar, or even may invol,,e an area nearly as large as the baud. 'l 1

hey produce an 
unsightly appearance. but seldom give rise to any 
physical discomfort unless they undergo ulcera
tion, in which event a troublesome and in some 
case~ even alarming hemorrhage ensues. 'l 1he 
vessels consist of capillaries held together by are
olar tissue. 'fli c term telangiectasis is often a p
pliecl to this form of' n~uvus, and it is popularly 
called mother's 11Utl'k (Fig. 20). 

Th e umvi formed of veins are found beneath 
the sk in as weH as in the skin. They are also 
seen in the orbit, the liYer, and other viscera. 

F'm.29. 

'fbey pulsate, and are much larger than the J\ a:\'ui. (original). 

capillary n:uvi. They can be made partially to 
disappear by prc:-i.sure, but reappear when the pressure i~ discontinued. The 
anatomica: structure is similar to that of carcinoma, hut mstead of the spaces 
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being filled with epithelial cells they contain blood. They :ire painless. If 
punctured they gi,,c rise to alarming hemorrhage. 'l'his form of nrevus is 
termed cavernous anqioma. 

Treatment.-'J;he operations for the removal of nrevi are many. The 
best recognized surgica l treatment includes ligation, excision, electro-punc
ture, the cautery, and coagulating injections. 

Ligation is done by passing a pin under the mass and throwin~ a ligature 
around the base of the nrevus below the pin. If large, :i double ligature can 
be passed under and at right angles to the pin, and then the n_rovus is tied in 
two halves. This and excision are the best of the above-ment1oned methods. 
Setons lead to what may be a dangerous suppuration, and coagulating injections 
may produce extensive thrombosis or distant embolism, and thus cause death . 
Nrovi about the face aud scalp should never be injected, on account of the danger 
of thrombi and emboli. In large cavernous angiomata electrolysis and excision 
have been employed with good results. 

I. The word arteritis signifies inflammation of an artery. Each coat of an 
artery may be primarily separately inflamed. Thus we distinguish inflammation 
of the internal coat, of the middle coat, and of the external coat. These inflam
mations are cal led, respectively, Endarterilis, Jliesw·t~ritis, and Periarteritis. 
All these different varieties may be either acute or clironic. 

1. ACUTE ARTERrrrs.-This is a rare surgical disease, and is due to an 
inflammation excited by an infectious or poisonous ernbolus lodged in the 
artery. rrl1e internal coats become swo1len and infiltrated with pus-cells. The 
suppurati ve inflammation is transmitted to the other coats of the artery and to 
the surrounding parts, and may result .in abscess. 

Acun~ PERIAR'l'ERITIS is also usually secondary in origin, and is due to an 
extension of inflammation from the surrounding parts. '!'he exudation is apt 
to be purulent. In these destructive inflammat10ns of the arterial coats the 
lumen of the arte ry generally becomes occluded by a tbrom bus before perfora
tive ulceration occurs. Should this thrombosis not occur, severe and some
times fatal hemorrhage may arise if the artery be of i;;uffic ient size. 

I~ is still an open question whether acute artei:itis o~curs as a primary 
affect10n. A few doubtful cases have been recorded m which severe pain and 
tenderness existed along the course of an artery, in some instances accompanied 
by a certain amount of redness and swelling. The diagnosis of acute arteritis 
has been made, but, as the termination has been favorable, the pathological 
proof of its existence is wanting. 

2. CHRONIC ARTERITIS.-This is the atlwroma of most authors and its 
relation to th~ production of ~n~urysm is. a subject of great surgical 'interest. 
By atheroma 1s meant a chrome mflammat1on of the internal coat characterized 
by a fatty degeneration, with a tendency to cheesy collections and calcareous 
deposits. The middle coat is not usually involved until late. The external 
coat becomes affected secondarily, and is hypertrophied an<l inelastic. As a 
result of the fatty degeneration the inner coat of the artery swells, the circula
tion is disturbed in that part, and an ulcer is formed by the rupture of a caseous 
mass into the lumen of the artery. 

Traumatisr:n affecting the artery, al~oho1ic excesses, syphilis, Bright's dis
ease of the kulney, gout, and rheumatism arc among the diseases which are 
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recognized as th e causes of atberoma. This condition ordinarily involves the 
larger arteries, and in this respect differs from syphil it ic artcritis, which, as bas 
been pointed out, affects chiefly the Yessels of smaller size. Occasionally the 
lime-salts are deposited in the ulcer and a caleareous plate is formed. Atheroma 
is usually seen in persons of advanced age. 

Oalc~fication of the artery consists in a low grade of inflammation in the 
middle coat, and is characterized by the deposit of earthy matter, chiefly car
bonate of calcium and the phosphates. This deposit may be in plates. and it 
is then termed laminar calcification, or it may be arranged in a concentric 
manner around the muscular fibers, when it is termed annular calcification, and 
when the latter form is spread over a considerable area it is termed tubular 
calcification. 'rhis disease affects arteries in the extremities, and as a result 
the parts beyond are inadequately supplied with blood, owing to the narrowed 
lumen of the vessel and to its loss of elasticity. When the disease is extensive 
enough completely to occlude the artery, gangrene of the limb may result. 
When it affects the vessels in the extremities, the calcification can be readily 
recognized by the finger placed npon the vessel. This is often observed in 
the radial artery, the vessel becoming roughened and rigid and hard like a 
pipe·stem. 

The treatment of arteritis depends upon the variety. If due to syphilis, 
the iodides and mercury are useful; if to rheumatism or gout, the remedies 
that are indicated in these affections should be employed. .Little can be done 
to cure the Jisease, and the treatment should be directed toward the prevention 
of any extension of the inflammation. Great importance must be attached to 
the avoidance of all kinds of violent exercise, which might lead to rupture of 
the vessel with its attendant consequences. 

The word aneurysm is derived from the two Greek words dIJd, "through," 
and eUpr'JJJ(IJ1 '·I widen." 

An aneurysm is a tumor containing blood and communicating with the 
interior of an artery . There are some forms of blood-tumor which <lo not 
strictly come within the limits of this defin ition. 'l'hese will be discussed 
before taking up aneurysm proper. 

'l 1he first variety is ARTERIAL VA RIX. This consist~ in an elongation and 
dilatation of a single artery of medium or small size. The vessel is pouched, 
sacculated, ancl tortuous. This condition is similar to tha.t of a varicose vein. 
The superficial temporal, occipital, and posterior auricular arteries are often 
the seat of this disease. 'l 1he skin over the dilated vessel is exceedingly thin, 
or even ulcerated, and this condi tion may gi,,e rise to alarming hemorrhages. 

Crnsom ANEURYSU is the next variety, and consists in a dilatation and 
elon"ation of a number of arteries of medium and small size. 

fr a single artery is involved, and it is pouched and tortuous and dilated 
after the same manuer as a varicose vein, the term arte1·ial varix is applied. 

If a nwnber of arteries held together by connective t issue are affected by 
these pathological changes, th e tumor is called a cirsoicl anem·ysm (Fig. 30). 
Such an aneurysm usually involves also the capi llari es in its immediate vicin
ity. The cause of this disease is supposed to be an injury in wh ich the vaso
motor nerves have been paralyzed. The tumor thus formed is irregular in 
shape, compressible, bluish in appearance, and pulsating in character. ~.L1Le 
temperature within the circumscriLed area. of the outgrowth may be elevated 
on account of the increased vascular supply. Cirsoid aneurysm is distin-

15 
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guishcd from a true aneurysm by the situation of the growth, the number 
of vessels invoh•cd, the superficial bruit and pulsation. the peculiar spongy, 
doughy feel, and the difference in the pressure-effects. 

'l1hc treatment of cirsoid aneurysm is usuaJJy unsatisfactory, and often 
attended with great danger from hemorrhage. 'The lack of success in. treat
ment is in part clue to a lack of comprehension of the nature of the disease. 

Fm. 30. 

• i 

·.· ., .J·.·.· ... ·1\·J .... ·.· .h' · .. • ... \ ·.' 

• i ' .. 
Cirsoid Aneurysm (original). 

Extirpation, the lines of inci8ion being carried wide of the tumor, multiple 
ligation of the indi\·idual afferent arteries, the application of the gahano
cautery, the injection of coagulating fiuids, the introduction of the electro
puucturc needle alone or associated with circular compression of the afferent 
vesscb;, acupressure of the main feeding artery, and ligation of the main 
trunk, are among the recognized mctbo<ls of treatment: often two or more 
of these may be combined with adrnntage. 

Preliminary ligature of afferent nsscls followed by cutting the tissue 
around the tumor has proved curati\·e. Hemo\·al b,· excision is the onlv 
method which offers a reasonable certainty of <'ure. a nil this operation should 
be immediately prece<lc<l by the ligation of c,·cry tributary . Bad cases of 
cirsoid aneurysm of the han<l re4uirc amputation. 

All aneurysms may be divided into two l(l'Onps-the idiopathic and the 
traumatir. In the idiopathic variety there i1' a $:1<.: formed of one or more of 
the arterial coats, and the blood within the sac is in direct communication with 
the lumen of the artery. In the traumatic variety there is al!-'io a sac, but its 
walls are composed of inflammatory lymph and a proliferation of the con
nccti ve-tissuc cells. 

Idiopathic aneurysms are divided into-
1. Tubulated. 

2 . Sacculated, b' f: 1 ' , Cll'cumscr1 bed. {
a true { 1 . . 
' a se, 2, diffused. 

3. Dissecting . 
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The tubulated aneurysm (Fig. 31) is the fusiform aneurysm of some authors. 
In this variety the three coats of the artery are simultaneously dilated, in the 

FIG. 31. 

Tubu1ated or Fusiform Aneurysm (original). 

circumference as well as in the length of the vessel. The middle coat is not 
preserved as a continuous layer, but its elements arc separated. This aneurysm 

F1G. 32. 

is found in the cranial , thoracic, and abdominal cavities. The tubulated aneu
rysm rarely grows to be of any si~ e, and sca rc~ly c~er ruptures unless a saccu
lated aneurysm is cngrafted upon 1t. 'l.'hc sac m this form of aneurysm seldom 
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contains any laminated fibrin. It, however, gives rise to great discomfort, and 
often causes severe pain by pressure upon important organs. 

The sacculated aneury•m (Fig. 32) is one which projects from a tubulated 
aneurysm or which springs from the side of an artery, the interior of which is 
in communication with the sac by an opening which is called the mouth. 

'l'he sacculated aneurysm is subdil'ided into true and false. The true 
sacculated aneurysm, is one in which all three of the coats of the artery are 
equally expanded to form the sac. It seldom grows larger than an orange. 

In the falBe sacculated aneuryB>n the inner layer is the thickened and 
altered intima enlarged by successive additions so as to col'er the \'astly 
increased surface; traces of the middle coat are to be found only near the neck 
of the sac; the wall is mainly formed by the condensed and multiplied con
nective tissue of the surrounding parts. In short, the wall of the aneurysm 
contains little or nothing of the original wall of the artery, except that its 
internal layer is continuous with and similar in character to the intima. 11bis 
variety of aneurysm may grow to an enormous size. 

False sacculated aneurysms a.re subdivided into the circumscribed, in which 
the blood is confined within a sac composed of some part of the arterial coats, 
and the diffuse, in which the sac is ruptured and the blood bas extral'asated 
into the neighboring tissue; or else the sac is ruptured, and the blood is con
fined within a cavity the walls of which consist of lymph and condensed areolar 
tissue. 

The dissecting aneurysm is one in which the internal coat of the artery 
has given way, owing to some erosion caused by an atheromatous patch, and 
the blood dissects or makes its way through the middle coat (Fig. 33). The 
blood may burrow for some distance through the middle coat until it comes in 
contact with an eroded patch situated upon the outer coat, through which it 
bursts, and finally extravasa.tes into the surrounding areolar tissue; or it may 
burrow for some time through the substance of the middle coat until it comes 
in contact with an eroded patch situated upon the internal coat, and then the 

FIG. 33. 

Plan of a Dissecting Aneurysm (Holmes). 

blood again enters the artery; or it may burrow for some distance and meet 
no eroded patches in either outer or inner coat, and may thus remain in a. 
small sac formed by the circumscribed separation of the arterial coats. 
" The .component pm·ts of an aneurysm are (1) the sac, (2) the contents. 
Ihe sac 1s composed of one or all three coats of the a.rtery, unless the aneurysm 
is traumatic, iu which case the walls are formed by ·1 ymph and condensed 
areola~· tissue. 'l'hc. sac may be formed by the intcma

0

l and external coats, 
the middle coat havmg been ruptured; or by the dilatation of the external 
coat, the internal and midd.le coats having been ruptured; or by the dilatation 
of the mtern~l c?at, the middle and external coats having gil'en way. If the 
Jatter cond1twn 1s ever present, which has been denied, the aneurysm would 
be called an aneurysmal hernia. The mouth of the sac is the narrOw opening 
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which establishes a. communication between the interior of the sac and the 
lumen of the artery from which the aneurysm develops. 

In the fu~iform aneurysm there is no mouth, as the aneurysm results from 
a uniform dilatation of the coats of the artery. In the sacculated variety a 
mouth is present, and its situation relative to the lumen of the vessel influences 
the amount of fibrin deposited, as weJl as the growth of the aneurysm. 

The conlelils of the sac vary according to the stage of the disease. In the 
first stage the sac is very thin, and contains only fluid blood. In the second stage 
the wall of the Rae is very thick, and contains fluid blood 
in the center and laminoo of fibrin (Fig. 34) around the Fm. 34. 
periphery. 

The blood is in greater proportion than the fibrin 
at first, but later the coagulum or laminated fibrin is in 
excess of the fluid blood. These larninro of fibrin vary 
in firmness and consistency in the different parts of the 
sac. Thus upon the extreme periphery the layers of 
fibrin arc dry, friable, and opaque, while the layers ap
proaching the center of the tumor are soft and of a red
dish color. 

posi~~d,t~:cl s:~:u1~:~~~it;a~~.i~~ "~i~b fii~\~11 f~~m1:/~~~e:~~ Lamina~~~ ~~fi~~r (Key 

upon the relation of the mouth of the sac to the sac itself. The greater the 
obstruction to the free flow of blood into the sac, the greater the tendency to 
tbe deposition of fibrin. 

In the fusiform aneurysm, where there is no retardation in the current of 
blood owing to the absence of a mouth in the sac, there is no deposition of 
£brin, or at least it is deposited in exceptional cases only. 

'The natw·al terminations of aneurysm are-(1) 8pontaneous cure, (2) 
death. 

i 1he spontaneous cure of aneurysm is occasionally effected by nature 
unaided by the surgeon. Such a case occurs very seldom, hut that a cure 
under certain conditions may thus be brought about is no longer open to 
dispute. In the cases of spontaneous cure the aneurysm has always been 
found solid and firm,-which leads to the belief that a deposition of fibrin had 
already taken place. A deposition of fibrin takes place in consequence of the 
slower current in the sac, and finally fills it. 'l1he clot thus formed within the 
sac may extend into the vessel, and thus add to the permanence of the cure. 
Occasionally the aneurysm is spontaneously cured by an em bolus, when a clot is 
washed out of the sac into the effereut artery and occlude it, so that the current 
is completely arrested within the sac; the latter then fills with a firm coagulum. 
Sometimes a spontaneous cure is effected when the sac becomes large enough 
by its own weight to cause mechanical pressure upon the artery sufficient to 
retard, or even to arrest, the circulation in the vessel. Finally, a spontaneous 
cure is accomplished in some cases when the sac becomes acutely inflamed and 
the coagulation of the blood within it is thereby promoted . 

.Deatli is the other natural termination. ~l1berc arc various ways by which 
an aneurysm destroys life : 1st. By rupture of the sac. 'l1he aneurysm extends 
to the surface of the body or to a mucous canal or a serous cavity. When the 
aneurysm has reached the surface of the body the thin skin over the sac sloughs, 
and when the slough comes away there is a slight hemorrhage through a small 
opening. ~J.1his hemorrhage is arrested by a coagulum, but after a while is 
renewed, until fina11y the patient dies from repeated hemorrhages. In case an 
aneur_vsm bursts into a mucous canal the process is the same. The rupture 
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ma.y open into the trachea, cesophagus, intestine, or bladder. Here, again, the 
sac is first rendered thin by absorption, and when the slough separates the 
hemorrhage occurs. An aneurysm may destroy life by bursting into one of the 
pleural cavities, generally the left, or into the peritoneal or the pericardia! sac. 
In this situation the serous membrane gives way in a rent, and death follows 
instantly. 

2d. Aneurysm also destroys life by pressure upon impo1·tant organs. If 
the aneurysm presses upon the trachea or the bronchi or the lungs, it produces 
asphyxia.; if upon the cesophagus or the thoracic duct, it causes inanition; if 
upon the vertebrre and the ribs, absorption of these bones results (Fig. 35), 
followed by spinal irritation and meningitis, with severe neuralgia from pressure 
on the intercostal nerves. 

FIG. 35. 

Absorption of the Yertebrre. and Ribs from Pressure by an Aneurysm (original). 

3d. Aneurysm, again, destroys life by septicemia and pyemia, due to acute 
inflammation and suppuration of the sac; also, -!th, by embolism, in which case 
the small migratory clot is carried by the cerebra I arteries to the brain if the 
situation of the aneurysm is in the arch of the aorta.; finally, 5th, by gangrene 
of the extremity caused by obstruction. In this case the gangrene causes 
blood-poison and death results from septic infection. 

Etiology of Aneurysm.-In general terms, any disturbance of the 
proper relations between the force of the heart on the one hand and the elas
tic resistance of the artery on the other, especially if an increase of the former 
is combined with a diminution of the latter, will give rise to aneurysm. 

The causes of aneurysm may be divided into I. Predisposing, and IL Ex-

citii'f'Predisposing Gauses.-(a) Degeneration of the Artei·ial Goats .-This is 
the principal predisposing cause, since in some form it is always present except 
in traumatic aneurysm. The degeneration most commonly associated with the 
development of aneurysm is the atheromatous and fatty, frequently accompanied 
by a calcareous deposit that renders the vessels less elastic. As a result of 
this atheromatous and fatty condition the artery fails to contract after the 
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systol ic action of the heart, gradually yields and dilates, until finally an aneurysm 
is formed. It is held by Yon Recklingbauscn and others that the influence of 
atberoma upon the development of aueury'1n bas been exaggerated. It is 
believed that changes in the middle coat, either inflammatory or degenerative, 
are among the most frequent predisposing causes. 

(b) Sypliilis is a. frequent predisposing cause of aneurysm, in consequence 
of the changes in the arterial walls. 

(c) Over-,,ction of the Heart.-llypcrtrophy of the heart, by increasing the 
st rength of the impulse, drives the blood with greater force into the arteries. 
'l'bcsc arc lik ely to distend under the impulse of an hypertrophied heart if 
they have undergone the slightest degenerative changes. H ypertrophy of the 
bca.rt associated with chronic nephritis, in which the arterial tension is increased 
and the vessels arc weakened by athcroma, affords another illustration of the 
combined action of these two causes. 

(d) Certain violent occupations, as riding and bunting, it has been asserted, 
predispose a patient to aneurysm . rrhus coachmen and postilions, owing to the 
nature of their occupations, arc especially liable to the disease. r_f_

1bis clinical 
fact is explained by the obstruction of the poplitcal arteries on account of the 
constant bending of the knee in horseback riding and sitting on the box, as 
well as by the contractions of the gastrocnemii and solci muscles when the feet 
are placed firmly against the footboard or the stirrnps. ~l1h e arteries, too, are 
bent or stretched in these positions, and the jar and motions of the rider or 
driver must increase the force of the circulation. 

(e) Age.-This has a marked influence. Aneurysms are most frequently 
found between the ages of thirty and forty years, becau~e the arteries begin 
to Jose their elasticity at this period, while the heart has not yet lost any of 
its force or the muscles any of their strength. Aneurysms in very young 
people are merely surgical curiosities. 

(f) Sex.-Seven to one of the entire number of aneurysms are found in 
males, presumably because of their more active occupations. 

IL Exciting Causes.-(a) A partial rupture of one or more of the arterial 
coats, produced by external violence, is without doubt a. prominent cause of 
aneurysm. 

(b) A direct wound of an artery also produces aneurysm, since it leads to 
extra.vasation of the blood from the artery into the sunouncling tissues. In 
this case the aneurysm is termed traumatic, because the sac is not formed by 
the coats of the artery. 

(e) Fractures and dislocations are exciting causes of aneurysm, since the 
artery is torn or stretched so as to weaken the coats, thus permitting subse~ 
quent dilatation. 

(d) Strains have been considered exciting canses of aneurysm, since they 
produce irregular and forced action of the heart. Strains may also act directly 
upon the vessel by forcing blood through it while it i under unusual tension, 
thus causing pressure at right angles to the axis of the vessel, or by stretching 
the artery in its long axis. . 

The signs and symptoms of aneurysm may be described as belong
mg to two sta•cs: Fi,.st Stage.-This includes the period from the beginning of 
the formation °of the aneu rysm until the tumor is firm from the deposit of fibrin. 
Second Sta,qe .-~'his includes the period after the_ aneury~m has be~ome firJ? 
and resisting by reason of the presence of the deposit of lam mated fibnn. This 
stage may be absent, as in some aneurysms no such deposit takes place. 

First Stage.-( a) Pulsation which is distinct, expansile, and synchronous 
with the action of the heart. 
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The pulsation is distinct in the first stage, because the aneurysm contains 
only fluid blood and the sac is thin. 1'hc pulsation is excentric and cxpansile 
in character. If both hands are placed upon the sides of the tumor, they will 
be separated from each other with every pulsation. '!'he pulsation in this stage 
is simultaneous with the contraction of the heart. ~I.1he pulsation of an abscess 
lying on an artery would be up and down in mass, and not expansile. 

(b) Pressure on the artery above the twnor diminisli~s tlte si'ze of t!te latter; 
when applietl below tlie tumor increases its size; and in both cases <·aus£•s the 
pulsation to diminish or cease. If the artery above the sac is compre:;;sed, the 
flow of blood into the sac is arrested, the blood c11n be squeezed out of the sac, 
and the tumor disappears. This can be beautifully illustra.ted in the first stage 
while the contents of the sac are composed of fluid blood and the walls of the 
sac are thin. lf, after ha,ving co111prcsscd the artery above the sac and emptied 
the latter of blood, the hands arc placed firmly over the sac and the pressure is 
removed from aborn, the blood will rush into the sac, and as soon as the sac has 
filled pulsation will return and will separate the hands. In abscess, on the 
other hand, the instant the pressure from the artery above is relieved, the trans
mitted pulsation, or upheaval, is fe lt. lf the artery below the sac is com-

f~et~!~u\1;:ti~a: i:i!~~·a.I~-~l~~n~n~~~~~, :~1 ~0~~: Si~~~~t~~nrr~\;:~ 1 t~~1:i~~8~n ~~ ~~:::i 
side be felt, it will not be simultaneous with the puli;::a.tion of the corresponding 
artery of the opposite side of the body. Besides the appreciable delay in pulsa
tion as compared with the opposite artery, the force of the pulsation will be 
markedly diminished. '.l'he sphygmogmphic tracing of the pulse upon both 
sides of the body will also reveal a wide difference (Fig. 36). 

Fw. 36. 

(c) A brnit is beard over the aneurysm, and also along the artery for some 
distance from the sac. 11he bruit is a noise caused by the rush of blood into, 
through, and out of the sac, the internal lining membrane of which is rough
enecl. 1'he bruit is blowing or loud and rasping like the noise made by a saw. 
'fhis blowing murmur is not always present, but its absence will not exclude 
the possible existence of an ;meurysm. In malignant vascular tumors the 
bruit is sometimes present, but is beard only over the area of the tumor, and 
is never tra.nsmitted along the artery leading from the i;::ac, as it is in aneurysm. 

Second Stage.-'l1his stage includes the period after the aneurysm has 
become firm and resisting by the deposit of laminated fibrin . 

(a) Indistinct Pulsation.-When the aneurysm becomes firm and its sac is 
linetl with fibrin 1 the pu1~ation is indistinct and may even be altogether lost. 
There are certain points over the sac where the pul~ation is felt more distinctly 
than at others. This is becau:-e the fibrin is not equally distributed over the 
interior of the sac. 

(b) Premire.-Owing to the depo,ition of fibrin, the tumor cannot be effaced 
by pressure on the artery above the sac, as in the first stage. 
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(c) 'rhe bruit is generally present, although it is heard with varying degrees 
of distinctness over the tumor, and also can be beard at a distance from the sac. 

It will be observed that these symptoms, which were so marked a11J almost 
pa.thognomonic in the first stage, are of rather negative character in the second 
stage. 'l1here are, however, adrlitional signs: 

(cl) Pain.-'l'he pa.in is sharp and lancinating, like that of carcinoma, or 
aching or boring, like that of ulceration. It arises after the aneurysm bas 
attained some size and makes pressure upon the nerves. 'l1hus in popliteal 
aneurysm the pain is intense along the course of the popliteal nerve. 'l'he 
nerve is sometimes flattened out upon the sac. Pain may be at times an 
early symptom of aneurysm, but it is generally more pronounced later on in 
the course of tho disease. 

(e) IEdema.- This is produced by the pressure of the sac upon the veins. 
<Edema of the limb is constant after the tumor has attained a certain size. 
~rhe oodema, if excessive, produces a great deal of discomfort to the patient, 
and may terminate in extensive ulct:ration and sloughing. 

(f) Gangrene sometimes occurs late in the course of the disease, and gen
erally follows the redema, but may oome suddenly as the result of an embolus. 

(g) Pressure-effects vary according to the parts pressed upon and the 
amount of pressure exercised by the tumor. 

If the aneurysm presses upon bone, it produces a severe aching, boring, 
gnawing pain, and finally causes the absorption of the osseous tissue (Figs. 35 
and 37); if upon glands, it destroys 
their function; if upon the trachea, Fio.37. 
respiration is rendered difficult, and 
there is an obstinate distressing metallic 
cough and altered voice produced by 
pressure upon the recurrent laryngeal 
nerve. 'l,his is termed the brassy 
cough of aneurysm. If the aneurysm 
presses upon the oosophagus or the 
thoracic duct, deglutition or nutrition 
is interfered with and the patient dies 
from inanition . If the pressure be on 
the phrenic nerve, hiccough often is 
produced; and if on the sympathetic 
nerve, marked capillary congestion. 

D iagnosis of A neurysm.- If 
the aneurysm has not consolidated, the 
symptoms which have been enumerated 
will enable the ~urgcon to establish a 
dia~nosis . But it often happens that 
after consolidation of the aneurysm by 
fibrin many of the signs and symptoms 
become obscure and a diagnosis is ren
dered somewhat difficult. Again 1 cer
tain other tumors under exceptional 
circumstances may present signs almost 
identical with those of an aneurysm. Absorption nnd PNforntlon of the> ~ternum from 

In a caf.lc of conr-:.olidation the 'history Pressu re b)' an ,\1~currsm . (original). 

of the disease, and occasionally the use of the hypodcrmat1.c syrmge, are the 
only safe guides for the surgeon. In pulsating tumors which resemble aneu
rysm the diagnosis must be made with great care. 
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The different tumors with which a surgeon may confound an aneurysm are 
the pulsating enccpbaloid, the vascular soft sarcoma, erecti le tumors of all 
kinds, pulsating tumors of bone, an abscess over an artery, and hematocele of 
the neek . 

'l'herc are also tumors which are not, strictly speaking, pulsating which 
have led to error in diaanosis and treatment, such as lym phatic enlargement 
and cystic disease of the thyroid gland, and certain other d~seases, as neuralgia 
and rheumatism, the pain in both of which has been mistaken for that of 
beginning aneurysm in the thoracic cav ity. . 

Duration of Aneurysm.-An aneurysm may grow very rapidly, but 
this is rare. 'l'bc growth, as a rule, is slow, and may e~tcnd over several ye~rs . 
The aneurysm is likely to O"row as long as the ca.use 1s present. Its durat10n 
is influenced by the force of the circu lation, its situation, the size of the mouth 
of the sac, the coagulating tendency of the blood, the nature of the surround
ing parts, the condition of the sac, and the patient's habits and manner of 
living. 

Treatment.-The surgeon must aim in his treatment to effect a cure by 
precisely those means which nature adopts. 1'he essential conditions for suc
cess in any plan of treatment are obliteration of the cav ity of the sac and 
occl usion of the afferent and efferent vessels. 

There are several ways in which obliteration of the sac and the vessels can 
be accomplished, but often the best results will be obtained by a combination 
of various methods of treatment. In order to occlude the sac it is necessary to 
diminish the force of the circulation, thus causing coagulation of the blood in 
the aneurysmal sac. Wh en this has been effected a cure may be expected. 

'l1he methods resorted to may be either medical or surgical. 
'rho medical methods which have met with th e greatest success in curing 

aneurysm are those suggested by Langenbeck and by Tufnell. Langenbeck's 
method consists in the hypodermatie injection of crgotin. This drug slows 
the action of the heart, and hence favors deposit of fibrin; it contracts the 
muscular fib ers of the middle coat of the arteries leading into the sac, and 
produces increase of blood-pressure. All these a.re fa.vorable to the deposition 
of fibrin and the consolidation of the aneurysm. Iodide of potassium has also 
been used in the medical treatment, largely upon the supposition that aneu
rysms arc due to the effects of syphilis, but it probably acts as a heart depres
sant. Acetate of lead has been employed to equali ze the circulation . Bromide 
of potassium has been used to relieve the cough and pain. 

Tufnell's metlt?d is a ~odificatio.n ofa plan. of treatment originally sugge~~ed 
by Valsalva. I t 1s especially applicable to mternal aneurysms: but a brief 
description of it is proper here, as external aneurysm has been thus successfully 
treated, and as a list of the different methods of curing aneurysms would be 
incomplete without reference to this peculiar plan of treatment. 

In 1875, 'l'nfncll, an Irish physician, published his experience in what may 
be termed the rest treatment of aneurysm. 'fufnell requ ired his aneurysmal 
patients to assume the recumbent position in bed for several months. Th e 
object of the treatment was to reduce the watery elements of the blood and 
to increase its solid constituents. Rest, regimen, and remedial a<rents were 
the three means he employed . He showed tbat in the recumbent p~s ition the 
circulat_ion was tranquillized and the action of the heart became regular and 
slow. H e maintained that recumbency placed the same check upon the circu
lation in internal aneurysm that mechanical compres~ion docs in the treatment 
of external aneurysm. _Ile demonstrated this -~roposition in the following way : 
A patient before assummg the recumbent pos1t1on had a pulse of 96 a minute; 
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after a few days' lying supine in bed it fell to 66 a minute. Thus there was a 
difference of 30 heats a minute caused by position. Multiplying 30 beats by 
60, the number of minutes in an hour, the result is 1800 beats an hour, and 
this multiplied by 2-1-the number of hours in a day-gives -13,200 beats per 
diem; that is to say, a patient sufferjng from aneurysm and occupying the 
recumbent position has his aaeurysmal sac distended -13,200 times less frequently 
in a day than it would be if be remained in the standing position. Tufnell 
held that there was no remedial agent in the Pharmacopeia that would produce 
such an action upon the heart without injury or danger. Rccumbency is the 
secret of cure, but it must be continued for three months. The diet was 
restricted to 10 ounces of solid and 6 ounces of fluid in the twenty-four hours. 
This reduction of nourishment diminished the action of the heart and increased 
the plasticity of the blood, and heuce favored the consolidation of the aneurysm. 
~rufnell also directed certain remedial agents to be combined with rest, such as 
lactucarium to quiet the patient and induce sleep, and opium to soothe pain . 
Compound powder of jalap was used at intervals, to retlucc_ the quantity of cir
culating fluid by withdrawing the serum from the blood. He gives an analysis 
of 10 cases treated by bis method : 7 were cured, and 3 died during treatment. 
One of the successful cases was an aneurysm of the popliteal artery, cured in 
twelve clays. 

Tlie surgical treatment of anewysm may be subdivided into-1st, those 
methods which embrace some form of compression; 2d, those which embrace some 
form of surgical operation; 3d, those which may be cla~sed as miscellaneous. 

1. Gompression.-The treatment of aneurysm by compression wa'r employed 
over two hundred years ago, but only in cases of traumatic aneurysm. The 
manner of employing compression in the seventeenth century for the cure 
of aneurysm was essentially different from that employed a:t' the present time, 
both in its principle and in its application. ~~' 

The principle upon which surgeons based the treatment of trarnmttic aneu
rysm by compression in the seventeenth century was this : the c~npression was 
supposed to prevent the further dilnta.tion of the aneurysm and· to squeeze the 
blood out of the sac into the arteries, as water woul<l be sq\!eezed out of a 
sponge; the edges of the cut artery were thought to be thu~ !l"'!ught into 
apposition and to become adherent, and the blood to pass through the restored 
artery as if nothing bad happened. From this description it is e,·ident that 
little was known of the nature or pathology of aneurysm. That the prin
ciple upon which the treatment was based was erroneous will be seen when 
we study the subject in the light which modern pathology has thrown upon it. 

In the eighteenth century Heister was the first to propose to extend the 
plan of treatment of traumatic aneurysm by compression from the brachial 
artery, to which compression had been limited, to the poplitcal artery, but 
he did not carry his plan into execution. It was reserved for Guattani, an 
Italian surgeon, in the year 1772 to treat the first case of popliteal aneurysm 
by compression. Ile applied compression directly upon the sac and also band
aged the entire limb, believing that the aneurysm was cure~l upon the same 
principle that has been mentioned. The cases treated by tl11s means usually 
resulted fatally . By direct compression a. circumscribed aneurysm was often 
transformed into a, diffuse one; the sac became inflamed and suppurated; the 
limb became gangrenous, and half of the patients died. rrhi.s was the state of 
affairs when, in 1785, John Hunter tied the femoral artery 10 Hunter's canal 
for the cure of a poplitcal aneurysm, and announced a. new principle, which 
changed al1 the opinions then held as to the way in ~vhi~h com1~ression cured 
an aneurysm, and was followed by a complete revolution m practice. 
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Desault ligated the popliteal at some distance above the sac earlier in the 
same year, and a claim of priority has been based upon this fact. 'l'he Hun
terian method is mentioned in this connection only to show the change produced 
by it in the treatment by compression. In another place it will be considered 
at length. '.J.1he new principle involved was this : that it was necessary to arrest 
only partially, and not completely, the current of blood through the aneurysmal 
sa.c, which, from its own inherent elasticity, tends to diminish in size so soon 
as the full force of the heart's action is taken off: this contractility of the sac 
is an important element in the cure of circumscribed aneurysms by any method, 
and its absence in diffused as in traumatic aneurysms explains the failure of 
ligation and compression in the majority of such cases. Upon this principle 
and after Hunter's time compression was employed above the aneurysm, 
instead of, as always before, directly over it, and with greatly improved results. 
When this method is employed, the cessation of pulsation in the sac after the 
compression is relaxed, the absence of the thrill and bruit, together with the 
fact that the collateral circulation is fully established, indicate that the aneu
rysm is cured. 

The enlargement and pulsation in the collateral vessels do not take place 
until the aneurysmal sac is obliterated by the deposition of fibrin; therefore the 
establishment of the collateral circulation is in itself a reason for supposing that 
the aneurysm is cured. It is through this collateral circulation that the extrem
ity is supplied with blood. This prevents gangrene from attackiug the parts 
below the sac. 'l1he collateral vessels soon develop into vessels of important 
size. 'l'he pain which has been recorded in the cases in which spontaneous 
cure was effected, as well as in those cases in which compression accomplished 
a cure, has been said to have been due to the sudden enlargement of the anas
tomosing vessels consequent upon the complete solidification of the sac, and 
may thus occasionally be considered a favorable symptom. 

lnstrwnental compression is carried out by the employment of one of the 
many different varieties of tourniquets or compressors. 'Vhatcvcr instrument 
is employed for the purpose (Figs. 38, 39), only the artery must be compressed, 

FIG.38. 
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~-Signorlni'sTouroiquet 

FIG. 39. 
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Skey'sTourn\quet. 

and at no time during the period in which the instrument is applied must the 
pressure be greatly relaxed . A piece.of chamois-skin should be placed over 
the artery, so that the pressure of the instrument shall not excoriate the skin. 

'rhe time required to cure an aneurysm by compression varies from one 
to se~cral. days. The instrument must be kept on the artery until the 
pulsation m the sac has ceased, and then the amount of pressure during the 
following twenty-four hours can be lessened gradually. This gradual diminu-
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tion of the amount of compression after pulsation has ceased is necessary, 
because otherwise the current of blood might disintegmte the clot in the sac 
before it is firm and solid. 

Digital pressure was first employed by Jonathan Knight of New Haven, 
Conn., in 1848. In the same year Dr. Willard Parker and Dr. James R. 
Wood of New York City each cured an aneurysm by digital pressure. The 
pressure is maintained by relays of students or assistants for from one to 
two days, and this method is preferred by many surgeons to all other methods 
of compression. 'l1he same principle of treatment bas been carried out by the 
use of instrumental pressure instead of digital, with fairly satisfactory success. 
A bag of shot, suspended over the bed by means of elastic tubing, has been 
used to secure uniform pressure upon the artery above the sac. 

Flexion of the joint was brought to the attention of the profession in 1858 
by l\lr. Hart of England. 'L'he principles involved in this method are similar 
to those involved in compression. The plan is usually applicable only to aneu
rysm at the bend of the elbow and in the ham, ttlthough it has been success
fully employed also in aneurysm of the external iliac. The leg is flexed upon 
the thigh and the thigh upon the pelvis; or the forearm is flexed upon the arm. 
The entire extremity is bandaged before fiexion. Flexion causes compression 
directly upon the tumor itself, and also impedes the circulation through the 
sac, and probably dislodges a small clot which closes the mouth of the sac. 
This method is not suitable where the aneurysm is large, because of the liability 
of the sac to rnpture, and is contraindicated if there is much c:eclema of the leg 
or inflammation of the sac. In ordinary cases it may be tried, since no harm 
follows if the treatment is unsuccessful. It is especially applicable to cases in 
which the tumor is small, the sac not inflamed, and the joint not involved. 

Rapid Cure by Esmarch's Elastic Bandage.-In 1864, l\Iurray, an English 
surgeon, anesthetized a patient suffering from an aneurysm of the abdominal 
aorta, and applied an instrument wh ich completely checked the flow of blood 
through the arteries leading into the sac. 'J'hc treatment resulted in cure. In 
this the so-called "rapid method" the object was to produce complete stag
nation of a mass of blood in the sac until it coagulated. Jn 1875, Reid of the 
British navy treated aneurysms successfully by the rapid method by employing 
Esmarch's elastic bandage. The formation of a. blood-clot in the sac is essen
tial in order to effect the cure of an aneurysm by this method. 'J'hat rnriety 
of blood-clot which is formed while blood is at rest is required (the red blood
clot), and not the one that is formed while blood is in motion (the fibrinous or 
white blood-clot). In order to accomplish the formation of a blood-clot in con
tradistinction to the formation of fibrin there must be a stasis of blood in the 
sac, followed by coagulation of the blood. 'L'his clot docs not finally undergo 
organization, but contracts. Its chief object is to aid in the formation of a 
thrombus in the afferent and efferent vessels leading into and out of the aneu
rysm. Not aH aneurysms are amenable to this treatment. There should be no 
vascular degeneration except in the aneurysm, likewise no renal disease, and 
the sac itself should be free from inflammation. The administration of the 
iodides and restricted albuminous diet arc useful adjuvants. 

~'he patient should have a hypodermatic injection of morphine before taking 
ether, and just enough of the anesthetic should be administered to keep him quiet 
and free from pain during the treatment. 'l'he elastic bandage 'hould be firmly 
applied from below upward till the aneur.vsmal sac is reached, then carried very 
lightly over the sac itself, and reapplied firmly above it, so as to confine a quan
tity of fluid blood in the sac. 'L'he patient must be kept under ether for an bour 
or an hour anrl a half. A tourniquet should be adjusted a born the aneurysm, 
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to moderate the blood-current and prevent its disturbing and washing out the 
clot in the sac and the thrombi in the afferent and efferent arteries. The 
tourniquet can be kept on the limb for from sixteen to twenty-four hours after 
the removal of the bandage, and must be unscrewed gradually, so as to restore 
the blood-supply in proper quantity. The two dangers to be guarded against 
are, on the one hand, washing out the clot before it is solid, and on the other 
the production of gangrene of the limb by too long-continued pressure. The 
effect of the arrest of the blood-supply must be carefully watched from hour to 
hour as the tourniquet is gradually unscrewed. 'l1he collateral circulation will 
soon be established. The risks of the sudden rise and fall of arterial tension, 
the compression of nerves, the rupture of the sac, the development of kidney 
disease, and the possibility of gangrene, are all to be considered. 11hese dan
gers also accompany other methods, but perhaps are as little likely to occur 
after this plan as after any other opera.ti ve interference or after compression 
applied in any one of the many ways already described. 

The treatment of aneurysm by any of the different methods of compression 
is not without difficulties. If the instrument is not adapted to the exigencies 
of the case, if the patient is irritable and cannot bear pain well, or if the 
aneurysm is unfa.vornbly situated for the application of an instrument or of 
digital compression, there will arise d ifficulties which will discourage the 
patient as well as the surgeon. If, however, after even weeks of perseverance 
no good has been accomplished, both patient and surgeon shoul<l remember 
that uo great risks have been incurred invoh•ing the life of the patient, and 
no conditions absolutely contraindicating a trial of operative measures have 
been produced. Few cases in which the treatment by compression in some 
form has been faithfully persevered in for a long time have been unattended with 
improvement. 

2. Those methods which embracr. some forni of Sm"f}ical operation. 
Tfte Old Operntion of .Antyllus (Fig. 40).-The earliest recorded treatment 

of aneurysm is that dev ised by Antyllus, who Ii ved in the fourth century. At 
that time it was employed only 
in cases of small traumatic Fto . .JO. 

aneurysmssituatedatthebcn<l ~· .. 
of the elbow. 'l'he method 1• 
was simple, and was described ~ , ; 
by him as follows: an incis-
ion was made along the inner Old Operation of Antrllus for Aneurysm (original). 

aspect of the arm over the 
brachial artery. rl'llC Ycr-;sel, bnsing been cxpo~c<l, was tied on each side of 
the :.incur~Tsm . rrhc aneurysm was then lai<l open and the contents of the 
sac were turned out. 

This operation was performed for se\•eral hundred years, and it was not until 
the eighteenth century that any other was practised even in idiopathic aneurysm. 
'firn great mortality in this form of aneurysm was due to the fact that the 
artery was tied immedia.tel.v aborn an<l below the sac, where the t•essel was 
unsound, and hence seconrlary hemorrhage and exh:rnstive suppuration, with 
ankylosis of the joint, followed. The. principle involved in the old opera
tion, with certain omis~ions and mod1fications, is still applicable in axil
lary and gluteal ancur.n•rns and in traumatic aneurysm at the bend of the 
elbow. 

Anel's Operation (Fi~. 41).-Anel in the year 1710 devised am! per
formed a new operation for the cure of ancur_v~rn. Ile <lid not open the 
sac as in the old operation, or tie the artery above an<l below the sac, or 
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stuff the wound with myrrh . He thought that the tumor would collapse 
if the main artery leading into it were tied nrar the aneurysm. Ile was suc
cessful, and thenceforward the treatment of 
aneurysm rested upon a scientific basis. F1o. 41. 

Auel, however, did not apprehend cor-~ 
rectly the principle which bis operation in-
volved. Ile thought the tumor simply col-
lapsed, and it was not until some years --- ··· 
afterward that the true principle underlying · 
this Operation of ligaturing the artery upon Ancl's Opcrnllon for Aneurysm (original) 
the cardiac side of the aneurysm was 
brought to light-not indeed until John Hunter, in 1785, on account of the 
many fo.i lure!:I in the treatment of aneurysm by compression, was led to 

FIG.42. 

Huntcr'sOperationforAncurysm(original). 

investigate the subject from a pathological point of view, and devised the 
operation for its cure which has made his name immortal. 

Hunierian Operation (Fig. -12).-IIunter demonstrated by experiments upon 
dogs that weakness alone was not the cause of dilatation of an a.rtery, but that 
there must be some previous disease of the coats of the artery itself before the 
force of the circubtion would de\'elop an aneurysm. Ile proved that the disease 

;::e n~is~:t~~en~~o: t~!~e s~1~t~r~n~t t~1i~ g:t~ b~ ~;:~~~1~~~~1~~f~~~~~}tt~te ec:~~;ecl~~ 
failure of treatment by Ancl's method, in which the artery was tied at a point 
where it was diseased, permitting the ligature to come away too soon and second
ary hemorrhage to occur. 

Hunter proposed, therefore, to tie the artery at a distance from the sac, at a 
point where the vessel was healthy, and thus diminish the risk of secondary 
hemorrhage. Ile thought, moreover, that if the force of the circulation were 
taken off from the aneurysmal sac the disease would be arrested, and the 
sac and its contents would be absorbed. The conclusion which he drew from 
his observations was that simply taking off the force of the circulation from 
the aneurysmal artery is sufficient to effect a cure of the disease, or at least to 
put a stop to its progress, and enable the processes of nature to restore the parts 
to a normal state. 

The conditions under which the Ilunterian opera.tion is indicated are as 
follows: the aneurysm must be of moderate size; it must be of slow growth; 
and the sac must not be inflamed. Slight ccdcma. would not contraindicate 
the operation . Gangrene would preclude all operations except amputation. 

'l'he accidents following the Jlu1~terian operation are-sec~nclary hemor
rhage, return of pulsation in the sac, inflammation and suppura.t1on of the sac, 
gangrene of the extremity, pyemia, and septicemia. 

Brasclor's Operation (Fig. 43) co_nsists .in ligating the _art~ry upon the 
distal side of the sac, so that the c1rcul;tt1on upon that side is completely 
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arrested. The cases in which this method can be adopted are aneurysms of 
the carotid artery, of the external iliac, etc. . 

lVal'drop's Operation (Fig. 44) consists in tying the artery or .one of its 
branches upon the distal side of the sac, the prmc1ple on which 1t 1s founded 

Fw.43 FIG. 44. 

Brasdor'sOpcralioo(Uolmes). Werdrop"sOperaliou(Holmes) 

being the same as that in Brasdor's. It arrests the circulation to a great exten~, 
but still permits the escape of blood through one or more branches. It 1s 
applicable only to aneurysm of the innominate artery or of the arch of the 
aorta. The carotid or the subclavian alone, or both of these vessels, may be 
tied, and the two operations may be either simultaneous or consecutive. The 
branches of the subcla.vian between the ligature and the aneurysm keep up a 
diminished circulation . 

Before dismissing the subject of 1igation, the advantages of conipression 
over ligation will be considered. These advantages are that-

lst. Compression effects a cure in accordance with nature's laws. The sac 
after compression consolidates just as in spontaneous cure; only the sac itself 
is consolidated, and not all the arteries up to the point where pressure is 
made, as is the case after ligation. 

2cl. Compression is less dangerous than ligation. If any danger ariRes 
during compression, the treatment can be discontinued and then resumed. 
Not so with ligation, for then the patient may be in grea.t danger for many 
days after operation. 

3d. Compression is more likely to be attended with success than ligation. 
There a.re not so apt to be complications, such as secondary hemorrhage, slough
ing of the sac, phlebitis, gangrene, or pyemia, occurring during compression 
and preventing a cure. 

-!th. Compression is more likely to be permanent than ligation. A second 
aneurysm has been known to form after ligation, and also suppuration to be 
set up in the sac; neither of these is likely to occur after compression, though 
both are possible. 

3. Those methods wliich rnay be classed as miscellaneous. 
Introduction of Fo,.eign Bodies into the Sac.-'l'his method consists in 

puncturing the sac with a canula and introducing through it several yards of 
fine wire. Moore, in 1864, passed twenty-six yards of 6ne wire into an 
aneurysmal sac. The patient died of pericarditis and inflammation of the sac. 
Recently, Loreta introduced some silvered copper wire into the sac of an 
abdominal aneurysm. A firm clot was formed, but the patient died two months 
after the operation. Besides wire, other materials have been employed, such 
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as catgut, silk, and horse-hair. Whatever material is used, the operation is 
attended with great danger . 

.ilianipulation.-'l'bis method wa.• introduced by Fergusson in 1852. The 
object is to displace some of the fibrin in the sac by manipulating the aneurysm, 
and thus to block up the artery upon the distal side of the sac. 'l'he aneurysm 
is first emptied by making pressure on the afferent artery, and then the sac is 
kne:idcd and rubbed in order to detach a small embolus which shall be swept 
into the efferent artery and thus obstruct it mechanically. 'The operation bas 
fallen into disuse, owing to the fact that emboli were carried to the brain, 
causing aphasia, hemiplegia, and even death. 

Galvano-punetw·e is a method suggested by Phillips in 1829. 'l'hc object 
is to produce coagulation of blood in the sac without the intervention of any 
foreign body. A galvanic current is passed through an insulated needle which 
is brought in contact with the point of another insulated needle introduced into 
the sac about :m inch from the point of entrance of the first needle. Suppura
tion of the sac, hemorrhage through the punctures in the sac-wall, and embolism 
are among the dangers that attend this method. 

Acupuneture by means of very fine gilded needles has been employed. 
The needles are introduced into the sac so as to cross each other, and the blood 
coagulates around them. The needles are left in the sac several days, and then 
arc withdrawn. 

Extirpation of the aneurysm was first practised by Philagrius of Macedon 
in the fourth century . A most formidable operation in those days, it bas 
been revived of late with marked success by the aid of anesthetics and with 
the certainty of al:ieptic healing. 

'l1he technique of the operation consists of a. free incision over the site of 
the aneurysm, so as fully to expose the continuity of the vessel. Two liga
tures are now applied to the artery upon the proximal side of the sac, a short 
distance from it, and the vessel divided between the ligatures. 11he same 
procedure is to be followed upon the dista.J side of the aneurysm after care
fully di ssecting out the entire sac with its contents and severing them from 
their connections. 

The special advantages of extirpation of the aneurysmal sac over proximal 
ligature, compression, or any other method are the removal of the dangers 
of emboli which might cause gangrene, the absolute permanency of the cure, 
the absence of' secondary hemorrhage. the freedom from sepsis, and, finally, 
the lesscnecl mortality-ad1'antages not secured by the other methods. 

The mortality of proximal ligature has been placed by Deibel at 18 per 
cent., that of tota.l extirpation of the sac at 11 per cent.; the occurrence of 
gangrene after proximal ligature about 8 per cent., after extirpation only 3 
per cent. Ransohoff collected twenty.eight extirpations of major aneurysms 
of the extremities without a single death . 

Extirpation of the aneurysm is especially indicated in the traumatic vari· 
ety, notably those situated upon the extremities. ~rhis operation is also indi
cated when the sa.c bas ruptured or when other methods have failed to cure 
the disease. 

Amputation is required in certain aneurysms . .. 'J1hi~ _is n_cc~ssary if ~n 
aneurysm bas burst, if hemorr~ages are frequent, 1f a J_Omt ts involved, 1f 
caries of bone has ensued, or if gangrene of the extremity has occurred. 

Coagulating I11J°el'tions.-ln this method injections of certain drugs are 
made into the sac with a view of causing coagulation of the blood. Such 
injections should not be employed in aneurysms situated in the neck, because 
emboli may

1
2e transmitted to the brain and cause instant death. In aneurysms. 
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involving the extremities, injections ofMonsel's solution of iron, tannin, acetate 
of lead, and other drugs have been employed. Whatever injection is used, pres
sure should be made for some little time upon both the afferent and the efferent 
arteries, to prevent emboli from being swept into the circulation. 

JJiacewen's Metlwd, which consists in inducing the formation of white 
thrombi within the sac, is a. recent plan of treatment which will sometimes 
be useful. 'J.'he formation of these thrombi is accomplished by irritating the 
lining membrane of the aneurysmal sac in such a. way as "to induce infiltration 
of the parietcs with Jcucocytes, and a segregation of them from the blood
stream at the point of irritation." The amount of irritation should be 
sufficient to cause merely a reparative exudation, as any irritation beyond this 
stage would result in softening of the sac-wa11, which in turn might lead to 
rupture. 'l'he irritation should be e,·enly applied within the whole surface of 
the sac, or at least from many foci distributed uniformly throughout its interior. 
1'he technique of the operation is as follows. The skin over the sac having 
been made aseptic, a. long, strong cylindrical needle, also rendered aseptic, is 
introduced into the interior of the sac. The point of the needle should be 
allowed to impinge upon the opposite wall of the sac, so as to irritate the lining 
membrane, or else the needle should be held lightly in this position for a few 
moments, so as to allow the impulse of the blood-current to play on it. It 
should be shifted to other parts of the sac at intervals of ten minutes, until the 
whole sac has been uniformly irritated. The simultaneous use of a second or 
even a third needle at distant points may be necessary. 11he time required to 
irritate the whole sac varies from a. few hours to forty-eight hours. While the 
needle is left in situ, in the sac, an antiseptic gauze dressing should be applied 
to the surrounding region. It may be necessary to repeat the operation from 
time to time for weeks or e\'en for months. This method should not be employed 

Diffuse Traumatic Aneurrsm of the Bral·hial Artery. 

if there is any inflammation in the walls of the sac, any superficial ulceration, 
or a.ny erysipelatous induration. · 

TRAUMATIC ANEURfSM (Figs. 45, 4G).-This variety of aneurysm differs 

Fm.46. 

Traumatic Aneurysm laid open and \'es.~els tied. 

from all the others in the manner of its causation, as well as in the condition 
of the parts invoked. In all varieties of aneurysm except the traumatic, the 
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disease is situated in the coats of the arteries. In the traumatic variety the 
lesion, as its name implies, is the result of a direct injury to the vessel, and 
an arterial hematoma results. 

This form of aneurysm is caused by a stab or gunshot wound, or by the 
giving way of cicatricial tissue which has imperfectly healed a wound of an 
artery . 'L'he blood escapes from the injured artery, and extravasa.tcs through
out the tissues until by mechanical pressure the hemorrhage is arrested. 
'l1he pressure of so much extravasated blood in the tissues with superadded 
infection by pyogcnic microbes causes an inAamrnation of the parts, and if 
not treated an abscess may possibly form, the opening of which may result 
in an a.l:.trming hemorrhage. 

The symptoms of traumatic aneurysm depend upon its situation and 
the size of the vessel wounded. The presence of a tumor suddenly devel
oped nfter an injury to a ''essel, accompanied by severe pain and tension, 
with pulsation and bruit, and absence of pulsation beyond the aneurysm, is 
indicative of this form of aneurysm. In addition to these signs, a certain 
redness of the skin from inflammatory tension soon appears, and unless this 
tension is relieved sloughing is apt to occur, and in some cases even gangrene 
of an extremity. 

Traumatic aneurysm must not be mistaken for an abscess, which it often 
resembles. The diagnosis between the two conditions can be made by the 
history, by the symptoms, and, if necessary, by introducing a hypodermatic 
needle. Fluid blood indicates an aneurysm, while pus suggests an abscess. 
The fact that an abscess may be the direct result of a traumatic aneurysm must 
not be overlooked. 

'l1he treatment of traumatic aneurysm is based upon the same principles 
that would guide the surgeon in the management of a primary wound of an 
artery. If in an extremity, an Esmarch elastic bandage should be applied 
and the tumor cut down upon until the injured artery is found . The vessel 
should be completely divided and the two ends securely ligatured. The wound 
should then be thoroughly disinfected and dressed antiseptically, in order to 
secure healing by primary intention . In cases in which an elastic bandage 
cannot be employed-e. g. in the neck-a serious difficulty arises. When this 
is the case the surgeon should carefully dissect down to the aneurysm, and 
make an opening sufficiently large to admit his finger into the tumor, by which 
he should seek for the opening into the artery on the proximal side of the 
aneurysm, in order to arrest the hemorrhage by pressure. 'l'he finger may be 
guided to the opening in the vessel by feeling the current of warm arterial 
blood impinge upon it. When the opening has been occluded, the surgeon can 
enlarge the wound so that he may be enabled quickly to turn out the fluid 
blood and the coagula in the false sac. The vessel is then tied between the 
finger and the heart by means of a curved aneurysm needle armed with a 
catgut or silk ligature. The artery on the distal siUc of the aneurysm must 
then be secured by a similar ligature, otherwise, if the collateral circulation has 
been established before the operation is done, ''cry troublesome hemorrhage 
would arise from this point. If the vessel is jn an extremity, is very large, 
and the traumatic aneurysm is situated near the trunk, an amputation may be 
necessary, especially if the injury to the vessel has been caused by a gunshot 
wound. 

An ANEURYSMAL V ARTX is a. communication between an artery and a vein 
without the intervention of a sac. It may result from unskilful venesection, 
from the thrust of a sharp instrument, from a pistol-shot wound, etc. If an 
artery and a ''ein have been wounded by ,·enescction, for example, so that 
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a communication is established between them, an aneurysmal varix is formed. 
When this accident happens, a pad or compress is lni1l fit:mly over the wounded 
part, so as to arrest the hemorrhage. The walls of the artery and vein in con
sequence of the slight inflammatory action become adherent to each other at 

F10. 47. 1-'1(;. 48. 

PlanofnnAneurysmal Varix(original). VarlcoscAncurysm(Spcncc). 

the margins of the wound, but the wound itself does not heal, since at each 
pulsation of the heart a stream of arterial blood is thrown through the opening 
into the vein . 'J'he blood thus projected from the artery into the vein finally 
dilates the latter (Fig. 47). The blood as it enters the vein comes in contact 
with the opposing Yenous stream, and so produces a whizzing sound which is 
pathognomonic of an aneurysmal varix. Once heard, the sound will never be 
mistaken. It has been compared to many noises. One of the best compari
sons (which is as ludicrous as it is forcible) was suggested by the late i\Ir. 
Spence-viz., the noise which a bluebottle fly irnprisoi~ed in a thin paper bag 
makes in its efforts to regain its freedom. Valentine l\lott compared the noise 
to the purring of a kitten. 

Aneurysmal varix may exist for years and give rise to no serious disturb
ance. There is some alteration in the coats of the vein and of the artery, but 
none that would offer resistance to the flow of blood, as is the case in an aneu
rysm. There is dilatation of' the vein, but not enough to cause ulceration or 
rupture. 'fhe veins beyond the varix are always more or less dilated and 
enlarged. 

Treatment.-In some cases of aneurysmal varix no operati,•e interfer
ence is called for. All that is then necessary is to apply an elastic bandage, 
which prevents further enlargement. The disease, however, sometimes extends 
and occasions pain and disturbance in the circulation . In these cases pressure 
by means of a firm compress should be made upon the artery above and upon 
the vein below, and also directly over the aueurysmal varix. If this does not 
cure the disease after a fair trial, the tumor should be treated by operation. 
'The aneurysm should be exposed by dissection, a ligature placed above and 
below the opening in both the artery and the vein, and the aneurysm extirpated. 
In aneurysmal varix o~ the.carotid and the internal jugular and of the common 
femoral vessels operative mterference should be undertaken only when the 
reasons are very urgent. 

Varicose Aneurysm.-A varicose aneurysm is similar to an aneurysmal 
varix, since in both there is a communication between an artery and a vein; but 
in the varicose aneurysm there is a sac between the a.rtery and the vein. The 
arterial blood is projected into this sac, and from the sac into the accompany
ing vein (Fig. 48). 

Both aneurysmal varix and varicose aneurysm are often called arterio
venous aneurysm. 

Varicose aneurysm, like aneurysmal varix, is the result of a wound both of 
the. ~rtcr.y and of the v~in; but in the case of varicose aneurysm if not treated, 
or if the compress which was placed over the wound at the time of the acci
dent was not firm enough, blood will have extra,·asated between the walls of 
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the artery and the vein and separated the two 1·essels. Inflammatory lymph 
has then been deposited around this space, au<l thus a false anC'urysm has been 
formed, communica.tiug with both vessels; its sac consists of condensed effused 
lymph . 'J,his intervening sac which comes from the false aneurysm must not 
be confounded with an ordinary false aneurysm the result of a. wounded artery 
alone. In the ordinary false aneurysm there is no communication with a ,·ein. 

On account of the slight arterial pressure exerted by the force of the circula
tion upon the walls of th<> sac of a varicose a.neurysm, the sac is not subject to 
great enlargement. In an ordinary aneurysm the force of the blood-current 
impinges directly upon the aneurysmal sac; in a varicose aneurysm the blood
currcnt finds its way through the aperture into the vein, and thus its force is 
distributed into the vein instead of impinging directly upon the sac. While, 
then, enla.rgcment of the sa.c is not common, yet in view of the 1iability of the 

~~~ot~i~~u8i1~:u~1~~ t~hce i~1~~~=;i~! 1~;~:~~~fc~f I~~e~~:~n°:e 0i~ t:l:i~~.l se aneurysm's 
'l1he symptoms are nearly the same as in aneurysmal varix, with the 

exception of the presence of a sac, which sometimes can be made out by pal
pation, and over which can be heard a soft bruit. 

T reatment.-Varicose aneurysm must not be left to itself, for it will finally 
ulcerate and become diffuse. Compression is not suitable, as the already di1ated 
and varicosed veins would become greatly enlarged, and finally cause much 
oodema and expose the patient to the risk of gangrene. In most cases of vari
cose aneurysm, especially if the aneurysm is small, ligature of both vessels 
above and below the disease, followed by extirpation, is a well-recognized opera
tion. In cases of varicose aneurysm situated in the neck or in the anterior 
femoral region, this procedure would be attended with great danger. The Hun
tcrian operation of tying the femoral artery above the sac in healthy tissue has 
been tried in two cases, and death followed in both instances. The reason for 
the fai lure of ligation of the artery by Hunter's method is that the conditions 
in an ordinary aneurysm a.nd in the varicose aneurysm are different. In the 
ordinary aneurysm the ligation of the artery causes deposition of fibrin in the 
sac on account of the lessened amount of blood slowly entering the sac; in the 
varicose aneurysm the communication through the sac with the vein offers an 
unimpeded passage of the blood into the venous circulation, and the return 
venous circula.tion through the sac prevents coagulation, for blood in motion 
will not coagulate. 

The late Mr. Spence of Edinburgh devised and carried into successful 
execution an operation for varicose aneurysm which meets the theoretical as 
well as the practical indications. To use bis own words, he cuts down upon 
the artery above the sac, and then below the sac, but does not open the sac or 
disturb the vein. The application of two ligatures to the artery at the places 
mentioned removes the disturbing influence in the retrograde current of 
arterial blood, and thus permits the blood in the sac. to remain una~ita~ed by 
the meeting of two currents and to coagulate, causing the consoltdat10n of 
the tumor. 

ANF.URYSl\fS OF SPECIAJ, ARTBRIES. 

Carotid a neurysm is usually situated at the point where the artery 
bifurc<Ltcs upon either side of the neck. Upon the right side the aneurysm 

~1~r0~~~v'~~i~~t ~~yo~~~::, o~l~~'~;e~~el~er:t rba~ti;, .wit~;~e ;j!~~~~sce0~f ~a~:~~ 
ancur_vsm are those common to any other aneurysm, with, m ~d~1t10~, dyspnea, 
difticult deglutition, vertigo, hoarseness, brassy cough, and nngmg rn the ears. 
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The d iagnosis of carotid aneurysm is often attended with great difficulty. 
The affections for which this disease may be mistaken have already been con
sidered under the differential diagnosis of Aneurysm . 

The t reatment of carotid aneurysm is best carried out by means of a 
ligature upon the proximal side of the· sac if there is sufficient room1 otherwise 
upon the distal side. Among the accidents that may follow ligature of the 
carotid may be mentioned embolism, cerebral softening) hemiplegia, syncope, 
secondary hemorrhage, and suppuration of the sac. 

If it becomes necessary to l igate both carotid arteries, they should not be 
tied simultaneously, as this double operation hos been attended by fat:il coma. 

SunCLAVIAN ANEURYS~l is found most frequently in the third portion 
of the vessel. The tumor appears under the clavicular origin of the sterno
cleido-mastoid muscle, the direction of its long axis corresponding with the 
direction of the a.rtery . Besides all the symptoms common to aneurysm in 
genera.I, su bclavian aneurysm has some special signs. Among these may be 
mentioned pain along the nerves belonging to the brachial plexus, if on the 
right side a brassy cough from irritation of the recurrent la.ryngeal nerve, a 
varicose condition of the jugular veins, delayed radial pulsation, and finally 
redema of the arm and hand. These symptoms increase in severity as the 
tumor enlarges. 

The diagnosis of a subcla.vian aneurysm in the third portion of the artery 
from one involving the lower portion of the carotid or the subchwian in it.s 
first portion, or even the innominate, must be made. 'fi1e chief diagnostic 
points of subcla.vian aneurysm in its third portion are the simultaneous 
pulsation of the carotid arteries and the delayed radial pulsation upon the 
affected side. 'rhe simultaneous delay of the carotid an<l radial pulsations of 
the right side indicates an aneurysm of the innominate artery instead of the 
third portion of the subch.vian. 

T reatm e nt.-If the aneurysm is small and limited to the third portion, 
digital pressure upon the proximal side of the subclavian, although difficult for 
anatomical reasons, ma.y be attempted in conjunction with constitutional treat
ment. Pre~sure directly upon the sac has been succe:;:;iful in a few cases. If 
compression fails, the artery should be ligated upon the distal side, since prox
imal ligation has rarely proved effectual. It may be necessary, where other 
means have failed, to ligate the artery on the proximal side as a preparatory 
step, and then immediately to amputate a.t the shoulder-joint. 

AXILLARY ANEURYSM may be idiopathic or trauma.tic. The idiopathic 
variety may be developed by the stretching of the \'Csscl in reducing an old 
dislocation or b_v a. too free movement of the shoulder-joint, or by atheroma. 
of ~he vessel. This ''a.riety. of aneur~sm grows very rapidly, owing to the 
laxity ?f the surro~tHlmg t1ssu~s, which. permits it t? dilate without early 
mcchamcal obstruction. It quickly a.tta.ms a. brgc size, and the situation 
of the sac renders it especially prone to inflammation . The pressure of the 
aneurysm soon causes venous obstruction, and oodema of the forearm ensues. 
~rhe pain is often very severe, on account of the irritation of the brachia! 
plexus. The pulse at the.wrist corresponding to the side of the aneurysm is 
delayed when compared with th:it of the opposite side. If the sac continues 
~o grow, t~1e shoulder-joint is invaded, the ribs are eroded, and the correspond
mg lung 1s compressed. The movement of the arm is soon interfered with, 
and ankylosis of the shoulder follows. This variety of aneurysm may cause a 
dry pleurisy or a hyperplastic pneumonia. 

'l1 ~e trea~ment consists in _applying digital or instrument:.tl compression to 
the third port10n of the subclav1an artery, and, in the event of failure, in tying 
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this portion of the vessel. The application of an elastic bandaae to the 
arm, combined with pressure upon the proximal side of the sac, ca~ also be 
tried. Other methods of treatment in this form of aneurysm are fraught with 
danger, and must not be undertaken without deliberate consideration. 

1n the traumatic variety of axillary aneuryi::m the injury may be produced 
by a stab or gunshot wound, or even. as has been said above, by external vio
lence in attempting to reduce an old dislocation. In the trcatmCnt of traumatic 
aneurysm Mr. Syme has suggested a modification of the old operation of Antyl
lus. The subclavian is compressed firmly in its third portion. and the axillary 
sac is then opencd1 the coagula turned out, the wound found, the artery com
pletely divided, and both ends ligated. 

BRACllIAL ANEUHYSi\I may be situated either a.long the course of the artery 
or at the bend of the elbow. The most frequent variety of aneu~·ysm is the 
traumatic; but aneurysmal varix, and also varicose aneurysm, are found at the 
bend of the elbow as a result of unskilful venesection. For the treatment of 
these varieties of aneurysm see pp. 225-245. 

In idiopathic aneurysm of the brachial artery compression or the modified 
operation of Antyllus or the Hunterian operation may be employed. In rare 
cases gangrene of the forearm may result from an aneurysm in this situation. 
This condition calls for amputation . 

hrAC ANEURYSM may involve the common trunk of the vessel, the internal 
or the external iliac artery, or their branches. In aneurysm of the common 
iliac artery the treatment consists in compression upon the cardiac side of the 
aneurysm . The pressure should be ma.de as much as possible over the artery, 
and not over the sac. 'l'be results of ligation of the common iliac for aneurysm 
show a mortality of nearly 75 per cent. 

The internal iliac artery is seldom the seat of idiopathic aneurysm . The 
sciatic and gluteal branches have, however, been the scats of aneurysm both of 
the traumatic and the idiopathic variety . If the aneurysm is idiopathic, the 
treatment should consist in proximal compression, and, if this fails, in the inj ec
tion of remedies with a view to coagulating the blood. Recently, ligation of 
the vessel by a median laparotomy bas been employed. 

If the gluteal or sciatic aneurysm is trauma.tic, compression must be made 
above upon the main artery, the sac be laid open, the clots turned out, and 
the vessel tied a.hove and below the wound. 

The external iliac artery is often the seat of idiopathic as well as of trau
matic aneurysm. In the idiopathic rnriety the method by compression should 
be first employed, and if this fails the ligature of the vet":sel above the sac is 
indicated. The vessel can be reached by a median laparotomy. If the 
aneurysm is of the traumatic variety, the modified operation of Antyllus is 
indicated. 

FKMOHAL ANEURYSM may be traumatic or idiopathic. :From the exposed 
situation of the femoral artery, false aneurysms arc of frequent occurrence. 
The treatment should consist in the application of a tourniquet to the artery 
as it passe over the brim of the pelviR, incision of. th.e .sac, a.nd ligation .of 
both ends of the divided :.wtery. If the aneurysm 1s 1<l10path1c, compression 
above the sac should be first tried, and in the event of failure the I-Iunterian 
operation should be employed. 

PoPLITUL ANEURYSMS are usually idiopathic, but occasionally the trau
matic variety is seen. The latter should be treated according to the rules 
given for the management of this form of aneurysm situated in.any other part 
of the body. The idiopathic variety can be treated by the flext0n method, by 
the Ilunterian method, by proximal compression, or by the elastic bandage. 
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SECTION IY.-INJURI:ES OF THE BI.OOD-VESSELS. 

HEMORRHAGE is invariably present when a ve~se1 is wounded. The blood 
ma.y escape through the broken skin, or may extra.vasate beneath the skin and 
form a hcmatoma. 'fhe occurrence of severe hemorrhage is always attended with 
great dauger to life, and the larger the caliber of the wounded 1·essel the greater 
the immediate danger. 'fhere is no othe~· emergency which the surg~on is 
called upon to meet that requires so much Judgment and presence of mm<l as 
the proper management of alarming hemorrhage. 

1!1bere arc four varieties of hemorrhage: 
1. ARTERIAL HEMORRHAGE, characterized by bright-red blood spurting 

out in jets synchronously with the :.i.ctiou of the heart. The bright-red color 
is due to the presence of oxygen in the blood. Arterial blood may be deprived 
of its characteristic color when the oxygen is greatly diminished and carbonic 
acid gas is present in excess, as in profound narcosis or when an operation is 
undertaken to avert death from apnea. During an operation, therefore, the 
surgeon should alw:iys look to the anesthetic if the blood from the wound 
becomes dark-colored. 

2. VENOUS HEMORRHAGE, characterized by the blood flowing in an unin
terrupted stream and by its dark color. The steady flow of the blood from 
the veins is due to the fact that the intermittent cardiac impulse is lost. For 
the same reason blood from the distal end of a wounded artery also flows in a 
steady stream. '.rhe dark color is caused by the non-oxygenation of the blood 
and by the presence of carbonic acid gas. 'l'he walls of the veins collapse, 
with the exception of the veins of the Ii ver; the portal system, however, is 
seldom taken into account by the surgeon . 

3. CAPrLLAH.Y 1rnMORRITAGE, characterized by its constant oozing on the 
one band, and by its spontaneous arrest on the other. 'l1his variety of hemor
rhage is alarming in exceptional cases only, but its persistence often makes it a 
troublesome variety to treat. The capi ll aries in the mucous membranes bleed 
more profusely than those situated in the integument. This is due to the fact 
that in the former the capillaries are larger and more abundant. Hemor
rhage from capilla.ries situated in the skin usually ceases owing to the con
traction of the wound. 

4. PA1n;NCHYMATOUS JIEMORRIT.AGE, characterized by absence of the 
features which distinguish the other three varieties, and also by the fact that 
it is found where there is a peculiar anatomical arrangement of the blood
vessels, or among diseased tissues, a.s when the main vein is throm hosed. This 
variety of hemorrhage is seen in those organs or parts or the body where the 
small arteries empty into small . veins wi~hout the intervention of a capiBary 
system. Such an arrangement is found m the corpora cavernosa and in the 
erectile tissue of the female genitalia, as well as in the spleen. 

Hemorrhage may be divided upon another basis than an anatomical one
viz. a clinical one. It may be termed-I. Primary ; II. Intermediary; III. 
Secondary. 

I. Primar,y hemorrhage occurs immediately after the wound in the vessel. 
The characteri.stics of a primary h~morrhage vary according as it is arterial, 
venous, or cap1llary, as above descnbed. 

II. .J.n~ermecliary or reactionary or co~isecutive l~emorrh~ge occurs shortly 
after an mJ ury to a vessel or after a surgical operatwn, dunng what is termed 
the period of reaction. ~L1his variety of hemorrhage usually takes place within 
twenty-four hours, and is caused by a ligature's coming away, or by the action 
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of the heart in driving out coagula. from the divided encl of a n~s~cl, or by some 
movement of the wounded part. 

III. Seeondar,y hemorrhage occurs after twenty-four hours ancl before 
organization of the thrombus and cicatrization of the wound, and most fre
quently between the fifth and tenth days. It usually occurs during suppura
tion, ancl is caused by disease of the walls of the ve.sel, by sloughing of the 
wound, by ulceration of the vessel, by sepsis, or by the too rapid absorption of 
a catgut ligature. Secondary hemorrhage is often seen in gunshot injuries and 
in wounds where there have been extensive contusion and sloughing. 

The constitutional symptoms of hemorrhage are rapid, feeble 
pulse; subnormal temperature; frequent and irregular respiration; convulsive 
movements; Ii ,•idity of the lips and blueness of the finger-nails; dilatation of 
the alre nasi; nausea and vomiting; pale face and pa1lid mucous surfaces; great 
dyspnea; profuse perspiration; muttering delirium; tinnitus aurimn; syncope; 
collapse; disturbances of sight and bearing; unconsciousness. 

The symptoms just enumerated are present to a. greater or lesser degree 
according to the amount of blood lost, the size of the vessel injured, and the 
general con<lition and the age of the patient. Infants and children do not 
tolerate the loss of blood well, but they recuperate rapidly. Aged people like
wise are seriously affected by the loss of blood, and. unlike children, do not 
rally quickly. Adults in health endure well the loss of blood, and women 
during parturition tolerate hemorrhages which under other circumstances would 
prove rapidly fatal. 

After hemorrhage has been arrested and the patient has rallied, the symp
toms denoting the existence of hemorrhage change and a slight febrile disturb
ance follows. 'fo this condition the term "hemorrhagic fever" has been 
applied. 'l1he elevation of temperature is due to the nervous irritation conse
quent upon the hemorrhage and to the ab~orption of the "fibrin ferment," 
as after operation . (See p. 35.) The pulse is accelerated and often irregular, 
and its wa\·c is apparently more distinct than normal, owing to the relaxation of 
the coats of the vessel clue to the absence of the natural stimulus of the blood. 

'.i'he patient is in an astheuic condition from exhaustion consequent upon 
the loss of blood, and septic processes are likely to develop under these circmn
stanccs. 'fhe lowered vitality in hemorrhagic fever predisposes the patient to 
unhealthy inflammations, and great care must be exercised to guard against 
the onset of these pathological changes. The mental condition in hemorrhagic 
fever is characteristic. 'l1he patient is affected with a. low form of muttering 
delirium, never becoming maniacal or violent. 'The intellect is restored in 
proportion to the general improvement in the symptoms. 'The distinguishing 
feature of hemorrhagic fever is that it is not due to absorption of any septic mate
rial , but is clue chiefly to an altered nenous condition consequent upon the loss 
of blood, which fails to supply the proper nutriment to the great nerve-centers. 

Spontaneous arrest of hemorrhage may be effected by a combina
tion of several agencies. Contraction an<l retraction of the divided vessel and 
coagulation of the blood are among the means which nature adopts. Cardiac 
syncope is also sometimes a most importunt factor in bringing about an arrest 
of hemorrhage, because this condition of the heart reduces the force of the 
blood-current, and thus permits coagulation in the wounded vessel. Con
traction of the middle and internal coats and retraction of the entire vessel 
within its sheath help to form a barrier to the exit of bloo<l at the diviclecl end 
of the artery. Coagulation of the blood is brought about by the diminished 
flow of blood and also by its exposure to atmospheric influences. The hemor
rhage after laceration of the vessel is controlled by nature, owing to the fact 
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that the internal and middle coats curl up and the external coat and sheath are 
twisted over the open mouth of the vessel. This phenomenon explains the small 
amount of blood lost in cases where the extremities arc torn from the body. 

The diagnosis of hemorrhage is attended 11ith no difficulty when blood 
makes its appearance externally . When the hemorrhage .occur~ within the 
great cavities of the body, and is therefore concealed? the diagno~1s is frau~bt 
with uncerta.int,v. Hemorrhage into the p~eural! peritoneal, .l~ehr ~ c, or crnmal 
cavity must be diagnosticatetl upon the special evidences .ma111fest m each case. 
The general symptoms of he?Jorrbage are pr~sen.t, ?ut .m many respects th_ey 
are so similar to those found m shock that a d1scrimmat10n must be made with 
great earn. (Seep. 89.) The aseptic hypodcrmatic ne.cdle can sometimes. be 
utilized with great advantage. If the hemorrhage 1s w1thm the cramal c~v1ty, 
the study of the nervous phenomena will aid in the diagnosis. (Sec lntra
cranial H emorrhage.) If it is within the pleural, perit?neal, or p~lvic .cavity, 
physical signs will establish the diagnosis when taken m connection with the 
history of the case. 

The treatment of hemorrhage is divided into constitutional and 
local. The constitutional treatment consists in the judicious administration 
of cardiac stimulants, such as strychn ine, tincture of digitalis, carbonate of 
ammonium, nitro-glycerin, and hypodermatic inj ections of ether, brandy, or 
whiskey. As a rule, the remedies to excite the act ion of the heart should be 
given hypodermatically in order to secure an immediate effect, and great care 
should be taken lest the patient be suddenly over-stimulated. Ergot of rye h3" 
been used to cause contraction of the involuntary muscular fibers of the vessels. 
In view of the subnormal temperature, artificial heat should be applied to the 
surface of the body. This can be accomplished by warm blankets, bottles of 
hot water, and hot-air baths. In the use of bottles of hot water or bot-water 
bags care must be exercised lest the patient be burned, an accident as unfortu
nate as it is frequent. An enema of brandy, or of turpentine and hot water, 
can be employed as a valuable a<ljuvant. 

rl 1he hea.cl should be placed low, to prevent cerebral anemia, and the patient 
kept as quiet as possible. An abundance of fresh a ir should be supplied to a 
patient suffering from profuse hemorrhage. 'l1he application of Esmarcb's 
elastic bandage to the extremities, elevation of the arms and legs, and raising 
the foot of the bed should be employed, in order to increase the amount of 
blood in the brain and internal organs. Galvanism or sina.pisms may be applied 
over the pre£ordial region . ':l1owels wrung out of hot water and applied to the 
head will help to bring about reaction. Warm fluids can be g iven as soon as 
the patient is able to swallow, and a good nutritious diet as soon as possible. 
Opium should be administered during reaction, especially if nerrnus excitement 
is present. 

Trans.fusion. after hemorrhage bas been resorted to with marked success 
in cases in which a sudden loss of a large amount of blood has occurred. 
Th e operation of transfusion as formerly employed consisted in the injection 
of blood from a healthy person into the blood-vessels of a patient suffering 
from hemorrhage. It was attended with a high death-rate, and investigation 
into the causes of death demonstrated the fact that the mortality was due to 
the presence of emboli. Entra.nce of a,ir was another source of danger. At 
present transfusion is employed, but instead of injecting blood a saline solution 
is generally used. (See Minor Surgery.) 

The local treatment of hemorrhage consists in the arrest of the bleeding 
either by compression, ligation, torsion, or acupressure. If the hemorrhage 
proceeds from an injured vein, compresses should be placed over the wound 
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with uniform equable compression of the limb. This will suffice to control 
the bleeding in venous hemorrhage. If the hemorrhage is from a. wounded 
artery, the bleeding vessel must be sought for and tied at both ends. 'l'hc 
divided end of the artery, without any surrounding tissue, should be seized 
with a pair of artery forceps or hemostatic forceps, and the ligature should 
then he tied by means of the reef knot (F ig. ~ 9). Catgut and sterili zed 
silk are the materials employed for tying wounded arteries. Torsion of 
the vessel is applicable especially after amputation, as the vessel in this 
case is completely divided. In 1.t wound in the continuity of the artery 
the vessel must be divided before torsion is applied. If the 11·01md is a 
lacerated one, it can be converted in to an in cised one and the di vided 
vessel caught and ligated or twisted. In applying tor;ion the vessel 
should be se ized with the torsion forceps as if to li gate it (Fig. 50). 
A second pair of forceps may be placed upon the artery at right 
angles with and a short distance above the first pair. 'l'h c open end of 
th e artery is now to be twisted by the forceps on the long a.xis of the artery, 
which is held securely by the second pair of forceps. Only a few turns 

Fm. 49. 

~ 
The Ree( Knot 

Fm. 51. 

Artery laid open to show Turning Up of Iuner fllld 
i\llddle Coats from Torsion (Erichsen). 

Fm.JO. 

'1'!.d!<fedend 
/)I Artery. 

El'Crltd1:11dof l11J1crlOOl8. 

Effects or Torsion on Femoral Artery. 
(Drya nt). 

should be made or the end of the artery may be twisted off. 'l'hc effects of 
torsion on the inner and mid<llc coats of an artery are shown in Fig. 51. 

Acupressure (Fig. 52) is occasionally useful ; one method consists in passing 
a needle under the vessel 

Fm. 52. and compressing it pre

=._.i 
Different i\lodes of Applying Acupressure (Bryant). 

cisely in the same manner 
as the stem of a. rose is 
fastened in the lapel of a 
coat by a pin. 

If the hemorrhage is 
capi11 ary, gentle pressure 
can he emplo.ved. Hot 
water at 120° F. will act 
as an astri ngent, a.nd is 
one of our most con

venient a.nd reliable means of arresting hemorrhage. Ice is sometimes employed. 
Heat and cold both act by stimulating the muscular fibers of the vessels to 
contract. The actual cautery is a. powerful hcmostatic, but it has the great 
disadvantage of causing a slough. Styptic cotton, though generally objection
able, may be useful in hemorrhage from places where the ligature is inadmissible. 
The position of the part, according to the laws of hydraulics, should be such as 
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to diminish the force of the circulation and to fornr venous return. Ele,•ation 
of the limb will accomplish this result if the wound is in an extremity. 

Comparative Merits of Various Methods of Treatment.-In all 
cases of hemorrhaae the constitutional treatment is the same. The local treat
ment, however, is 

0
subjcct to certain variations. The ligature or torsion is the 

preferable method. If catgut or sterilized silk is used for ligatures, both ends 
may be cut short, the wound closed, and primary union obtained. Acupressure 
possesses no special advantage over ligature or torsion since the principles of 
antiseptic surgery have been applied to wound treatment. 

Transfusion should be employed in any case of hemorrhage in which the 
symptoms become alarming. A patient may have lost a great quantity of 
blood, and may even be apparently moribund, but if the heart's action is per
ceptible, transfusion is indicated. It has often saved life even under these 
extreme circumstances. 

In the after-treatment of hemorrhage the patient should be kept perfectly 
quiet both physically and mentally, and all visitors should be excluded. 
Any tendency to syncope must be combated by lowering the head, and cardiac 
stimulants should be judiciously employed. 'l'he surface of the body should 
be kept warm by artificial means, and warm drinks be given until the equilib
rium of the circulation is restored. A nutritious diet, fresh air, and hygienic 
surroundings should be provided. After the alarming symptoms have passed 
away, attention must be directed to the use of iron in some form, wine in mod
erate quantities, and a free diet. Oxygen may be inhaled several times a. day 
with advantage. If the wound has been antiseptically dressed and drained, 
union by primary intention should follow. If it has been improperly dressed, 
or if, owing to some condition for which the surgeon is not responsible, suppu
ration is likely to follow, the wound should be thoroughly disinfected and free 
drainage provided, so as to repair the damage with as little constitutional and 
local disturbance as possible. From what ha s already been saiU in regard to 
the treatment of hemonhage the following rules may be formulated: 

1. (a) If pi·imary hemorrhage is serious and bleeding is actually going on, 
apply an Esmarch bandage or a tourniquet above the injury to the vessel, open 
the wound, turn out the blood-clot, find the wounded artery, divide the vessel 
at this point, unless it has been already divided, and tie the proximal and distal 
ends with aseptic catgut. 

(b) If primary hemorrhage is serious, but bleeding is not actually going on 
and the patient is in collapse, apply a tourniquet above the wound and stuff 

~:t3 ~\~ h~~o~~:~;~b~~:d i~~nb~:a~i:n!~~~ef ~~h 1~:i~:u~·~1i~~~1~ 1 a~~m ~~~~~:rd s~ma~~~~~j 
described under the first rule. 

(c) In general oozing apply hot water (120° F.) by compresses. If an artery 
spurts from the sawn end of a bone, introduce an acupressure needle and 
lacerate the vessel or plug it with a strand of catgut. 

2. (a) In secondary hemorrhage, if it is slight, open the wound or stump, 
turn out the coagllla, and apply a compress. 

(b) If the hemorrhage is alarming, apply a tourniquet or an Esmarch 
bandage, open the wound, and tie the ends of the vessel if possible. If this is 
not pr~ct~cable ~n :.~ccou nt of. diseased or sloughing tissue, ligate the vessel 
aLove m its continuity accordmg to the llunterian method. 
. (e) If seconda1:Y hemorrhage occurs after ligation of a vessel in its continu
ity, apply a tourniquet, op~n the_wot~nd, tu1:n out the clots, and tie the artery 
above and below the bleeding point 1f the tissues are not too much lacerated. 

(d) If this fails, tie the artery higher up in its continuity, or amputate. 
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WO UN DS OF .4. RTE HIES. 

These may be punctured, contused, lacerated, gunshot, or incised. Besides 
the varieties just mentioned there may also be rupture. 

A punctured wound is caused by the penetration of th e artery by a sharp 
or a thin blunt instrument. If the opening is very small hemorrhage may not 
result, but if the puncture is of any size bleeding occurs. A punctured wound 
of an artery usually gives rise to a traumatic aneurysm, and must be treated as 
such. 

A contused wound of an artery may be insignifi cant, or it may be of suf
ficient magnitude to cause gangrene by obliteration of the vessel or death by 
secondary hernonhage. A slight contusion of tbe arterial wall may be fol
lowed by an inflammation which leads to a thickening of the walls of tbe 
vessel and complete occlusion. This condition may give rise to gangrene. 
If a thrombus forms in a contused artery which supplies some internal organ 
with blood, the viscus, having been deprived of its nutriment, will undergo de
generation. '11be co ntusion may be extensive enough to destroy the coats of the 
vessel, so that a fatal secondary hemorrhage follows the separat ion of the slough. 

A lacerated wound of an artery deserves special attention, because the 
results are likely to become serious. If an artery is stretched or torn suf
ficiently, the middle and internal coats snap. In the middle coat the circular 
fib ers separate from each other so as to leave a space, and the separated circu
lar fib ers contract upon the internal coat, which is torn completely across 
and curls up within the lumen of the vessel in the same manner as it does 
after the application of a ligature. In a lacerated wound of an artery the 
external coat is drawn out so as completely to lose its normal elasticity, in the 
same manner as a piece of rubber tubing will lose its elasticity when it is 
overstretched. Such an injury to an artery of large or small size may occur 
without any bleeding. The vessel is, however, permanently injured. 

A gunshot wound of an artery derives its special importance from the fact 
that secondary hemorrhage is likely to occur. 'l'he vessel may be only contused 
by a buJlet, and no bleeding occur until some days after the injury, when serious 
hemorrhage supervenes as a result of sloughing. A gunshot wound of au artery 
is often associated with injury to the accompanying vein, and an aneurysmal 
varix is formed. In case an extremity is blown off by shot or shell, the hemor
rhage is often slight, on account of the fact that the vessels are lacerated, the 
middle and internal coats contract, curl up, and a plug is formed at the open end 
of the vessel. If, however, a rifle bullet enters the body when it is travelling 
at great speed, it may cut an artery like a knife, ca.using immediate and alarm
ing hemorrhage. In addition to the primary or secondary hemorrhage which 
may be produced by a gunshot wound of an artery, th e contusion of tbe vessel 
may lead to the formation of a thrombus, which may cause occlusion of the 
artery and be followed by gangrene. Pyernia is also a serious complication in 
gunshot wounds ; and often a secondary hemorrhage ushers in a fatal septicemia. 

An incised wound of an artery is an injury inflicted by some sharp cutting 
instrument. '11he hemorrhage is always profuse in such a. wound, because there 
is no mechanical obstacle to the outflow of blood through the opening, such as 
is often found at the open mouth of a torn artery, and also because the con
traction of the two ends of the vessel causes the wound in the artery to gape. 
The direction of the incised wound may be transverse, oblique, or longitudinal. 
The hemorrhaO'e is very profuse in a transverse cut of an artery, while it is 
not so abunda;t in an oblique incision. If the artery is upon the stretch and 
is wounded longitudinally, the bleeding is very slight, but may become very 
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alarming when the artery is relaxed. In case of a partially divided artery the 
proper rule to follow is to divide the vessel completely and tie both ends. 

Rupture of one or all of the coats of au artery is an injury that occurs 
under certain circumstances. The rupture may be partial, for example, when 
the internal and middle coats are torn and the external coat is stretched. This 
accident is not followed by hemorrhage, but it is a condition favorable to the 
production of secondary hemorrhage by sloughing, or to the development of an 
aneurysm. The same condition may also cause thrombosis or embolism of the 
vessel, and ganO'rene of the extremity or part may result. 'l1he rupture may 
be complete, in°which case the artery is in the condition of a lacerated vessel. 
If it is subcutaneous, a traumatic aneurysm develops. If the rupture is partial 
and a clot has formed sufficient to occlude the vessel, then the pulsation below is 
lost and gangrene may supervene. 

l'hc treatment of wounds of arteries must necessarily vary according to 
the character of the injury. If the opening is of any size, the vessel should 
be completely divided and both ends tied. In case a traumatic aneurysm has 
developed as a result of a punctured wound of an artery, the rules prescribed 
for the management of this condition must be followed-i. e. it is a wounded 
artery, and should be treated as such. 

If the wound is a contused one, the treatment consists in securing as niuch 
physical rest for the artery as possible by tranquillizing the circulation. This 
is effected by absolute rest and the administration of cardiac depressants. The 
possibility of the occurrence of secondary hemorrhage must not be forgotten, 
and measures to arrest it must be instituted immediately if it appears. The 
area or extremity which may be deprived of blood as a result of a contusion of 
an artery must be kept artificially warm in order to encourage the determination 
of blood to the part and to stimulate the collateral circulation. 

If the wound is a lacerated one, the primary hemorrhage is usually slight on 
account of the curling np of the internal coat and the contraction of the mid
dle coat, and the coagulation of the blood at the torn end of the vessel; but on 
account of the danger of secondary hemorrhage both ends of the vessel should 
be diligently sought, by a careful dissection if necessary, and securely tied. 

If the wound is a gunshot one, the primary hemorrhage must be treated 
according to the same principles that would guide the surgeon in the manage
ment of an ordinary wounded artery. If the vessel is one of large size, digital 
pressure directly upon the artery and in the wound is indicated for the instan
taneous arrest of the bleeding; in no case should styptics be employed. An 
Esmarch elastic bandage should now be applied, and the surgeon should cut 
down immediately upon the bleeding vessel, completely di1•ide it at the seat of 
injury, and tie both end~ of the _artery with aseptic catgut. If the hemorrhage 
comes from an artery situated m the neck , or in any other place where the 
application of an elastic bandage is impracticable, the sur~eon must be guided 
by the rules for the management _of traumatic aneurysm. 'fhe dressing of such 
a wounc! should b~ conducted with the most rigid adherence to the principles 
of aseptic surgery m order to prevent secondary hemorrhage, a dan"er which is 
peculfr1.r~y f~·cquent after gu_nsbot wounds. 'The.occurrence of gangrene is also 
a comphcat1on of an exceedmgly fatal character m gunshot wounds, since septi
cemia rapid.ly develops. If the main artery of the limb is injured, and also its 
accompa_ny1~g vem and nen·e, even without a fracture of the bone, as a rule 
amp:itat1on 1s necessary to avert gangrene, which would almost sureh follow. 

If secondary hemorrhage occurs, it will be during the second or third week
that i•~ at th e time when the sloughs separate. The bleeding should be arrested, 
if possible, at the site of the hemorrhage; but when this is impossible, a ligature 
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should be applied according to the Hunterian principle-i. e. in healthy tissue 
upon the proximal side of the wound. If the hemorrhage is alarming and it 
comes from several points, and the suppuration is extensive, with sepsis, ampu
tation of the limb is indicated. The best way to prevent secondary hemor
rhage is to keep the wound aseptic and to prodde sufficient drainage. Good 
nutritious diet is required in order to maintain a, high standard of vitality, 
which conduces to repair of the wound an<l averts the dangers of exhaustion, 
suppuration, and septicemia. 

If the wound is an incised one and involves the neck or axilla., digital pres
sure must be promptly employed, and at once preparations should be made to 
search for the wounded vessel. This should be completely severed at the point 
of injury and a proximal and distal ligature of aseptic catgut or silk should be 
appl ied. If the incised artery is in an extremity an Esmarch bandage can be 
appl ied in the same manner as already described in the management of primary 
hemorrhage in gunshot wounds. The application of the bandage permits the 
surgeon to make a bloodless dissection and secure with certainty and ease the 
wounded vessel. 

In case of a ruptw·ed artery the treatment is practically the same as would 
govern the surgeon in the management of a contused or lacerated vessel. 

WOUNDS OF SPECIAL ARTERIES. 

The carotid artery may be wounded as a result of gunshot injury, a stab, 
or other wound, or during the performance of an operation upon the neck. 
The wound of so large a vessel is necessarily a most serious event. If the 
vessel is entirely cut across, the patient usually (but not always) expires in a 
few minutes; but if the carotid is partially wounded, the hemorrhage may be 
arrested by compression until the vessel is secured and ligatured. 'l'his artery 
is seldom divided in an attempt at suicide, especially when the head is thrown 
back, because of its nnatomical situation deep in the neck; but the superior 
thyroids lying in front and more superficially arc often wounded; the incision 
rarely extends deeper than these vessels. In all cases of wounds of these 
larger vessels of the neck the treatment is based upon the general principles 
which govern the surgeon in his management of hemorrhage. A primary 
hemorrhage should be treated by dividing the vessel at the point of injury, 
if not already divided, and instantly tying both ends of the vessel. A secondary 
hemorrhage must be controlled by methods already mentioned. In wounds 
of the carotid and its branches the possibility of the occurrence of cedema. 
glotticlis must not be overlooked, and a prophylactic tracheotomy should be 
performed if this occur. 

'l,he verteb ra l arte ry may be injured in any of the ways mentioned in 
reference to wounds of other vessels. Compression has effected an arrest of 
the hemorrhage; but, as a rule, a search for the wounded vessel may be made, 
and if possible the artery be divided and, tied a.t both ends. rrhere is danger 
of escape of blood into the spinal canal and compression of' the cord when a. 
wound of the vertebral artery occurs. 

'l111e s u bclavian a rte ry has been wounded in the various ways that have 
been described) and possibly by a puncture from a fragment in fracture of 
the clavicle or of the first rib . A wound of this vessel is most serious on 
account of its size and its situation. A large traumatic aneurysm is developed, 
and must be treated after the manner described in the management of such an 
aneurysm. 

The axi ll ary artery is subject to the same injuries as other vessels, and 
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is additionally exposed to the danger of rupture in reducing old dislocations 
of the shoulder-joint. Fortunately, in the wounds of the axillary artery due 
to complete laceration of the vessel the artery retracts and contracts and the 
hemorrhage may be spontaneously arrested . !1~ ~njurics of this artery, as a 
rule, the vessel should be exposed, completely d1V1ded, and both ends secured 
by a ligature. In rupture from attempts at reducing an old dislocation this 
procedure has been uniformly fatal, and should be replaced by compression, 
ligature of the subclavian, or amputation at the shoulder-joint. 

The femoral artery is often exposed to injury, and on account of its 
superficial situation the hemorrhage is easily controlled . The same rules 
govern the surgeon in the management of wounds of this vessel as in those 
of other arteries. After ligation of the artery the limb should be elevated and 
artific ial warmth should be applied to prevent gangrene. 

The popliteal artery is seldom wounded, owing to its deep situation and 
to the protection which is afforded to it by the joint in front. In case of an 
injury to the vessel an Esmarch bandage shou ld be applied, the vessel found, 
and both ends of the divided artery ligated. 

In case of a wound of any of the other arteries in the body-in the fore
arm, arm, leg, or foot, or upon the trunk-the principle of searching for the 
bleeding vessel and 1igating it at both ends must always be kept in mind. • 
The hemorrhage from an intercostal or from the internal mammary is serious, 
because genera II y some of the thoracic viscera are also implicated. It has been 
suggested to introduce a finger-shaped tampon ma<le of a piece of antiseptic 
gauze, which is pushed between the ribs with a probe, and then to fill the 
tampon with strips of iodoform gauze and draw the entire mass outward, so 
as to make firm pressure against the inner wall of the thorax and the two 
corresponding ribs. It is, however, best to secure the two ends of the divided 
vessel by ligatures in the manner already described. A rib may be resected if 
necessary. 

WOUNDS OF VEINS. 

A wound of a vein is in some respects less dangerous than a wound of an 
artery of the corresponding size; but serious complications may readily follow a. 
wound of a vein, unless kept aseptic. The hemorrhage from a small vein is 
less than that from an artery of the same size, because the vein collapses and 
the force of the circulation is not so great as in the corresponding artery. A 
considerable quantity of blood is extravasated in the surrounding tissues, so 
that external pressure will also contribute to the arrest of the hemorrhage. 
The loss of blood from a large vein, however, is so rapid and excessive as to 
endanger life in a few minutes. 

'rhe symptoms of venous hemorrhage upon which the diagnosis is 
base<l, arc-1st, the escape of dark-colored blood in a continuous stream; 2d, 
the •pecial effects of pressure: if applied upon the distal side of the wound, it 
causes the hemorrhage to cease; but it causes it to increase if the pressure is 
applied upon the cardiac side of the wound. 

The complications that follow an injury to a vein depend chiefly upon the 
size of the vessel a~d ~pon the septic. ~r aseptic conditions attending the injury. 
Among the comp1icat1ons are phleb1t1s, reclema, thrombosis, embolism, ulcera
tion, metastatic abscesses in organs directly connected with the wounded vein, 
gangrene, and secondary hemorrhage. 

The treatment of a wounded vein depends upon the size and situation of 
the vessel. If the vessel is small and situated superficially, eleYation of the 
limb, a compress applied upon the distal side, and rest will be all that is neces-
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sary. If the vein is large and deeply situated. the injured vessel should be 
found and both ends of the divided vein secured by an aseptic ligature. Of 
course thorough asepsis of the wound must be secured. If the wounded vein 
is within one of the three great cavities of the body, an operation of great 
magnitude may be indicated in order to reach the bleeding vessel. If a vein 
is wounded laterally, the slit can be picked up with a pair of forceps and a 
ligature applied to it, so that the lumen of the vessel will not be obliterated. 
In the case of a large vein where the tissues are abundant this method of treat
ing a wounded vein has many advantages. Ilcmostatic forceps may be applied 
and left in sita for forty-eight hours. '!'hey shou ld of course be entirely 
covered by the dressing. 

WOUNDS OF SPECIAL VEINS.-A wound of the internal jugular vein is 
genera~ quickly fatal from the loss of blood or occasionally from the entrance 
of air into the vein . The direction of the wound influences the prognosis, 
because a longitudinal sli t will not gape, while a transverse one is held wide 
open by the action of the deep cervical fascia. If the internal jugular is 
wounded near its entrance into the skull, besides the dangers arising from the 
loss of blood and also the entrance of air, there is the additional danger of 
cerebral septic infection and venous and sinus thrombosis. 

Injuries of the subclavian and axillary veins are also very serious, for the 
same reasons that have been mentioned in reference to the jugular vein. 

A wound of the femoral vein, besides the loss of blood, has an additional 
danger-gangrene of the leg-which may follow the ligation required to arrest 
the hemorrhage. Ligation of the popliteal vein may also be attended with the 
same complication. After either of these ligations the limb should be elevated 
to help the venous return, and be enveloped in cotton and hot-water bottles to 
keep up the temperature of the leg. If gangrene intervenes, amputation must 
be done. 

For Wounds of the Cerebral Sinuses see Injuries of the Head. 

CHAPTER II. 

SURGERY OF THE OSSEOUS SYSTEM. 

As the ossous tissue differs in no material respect from the soft parts excepl 
in the added lime-salts that give it firmness, its injuries and diseases arc in the 
main of like character and course, wounds, inflammations, and tumors termi~ 
nating in more or less complete return to the normal state or in constructive or 
destructive changes. The soft structures in the cancellous and mPdullary spaces, 
m the Haversian canals, and upon the exterior of the bone, though for con
venience' sake and with a seeming anatomical and pathological basis they may 
be separately considered, are but parts of a common whole, a. lesion of which 
may be general or limited according to its nature and intensity. 

The most numerous and important affections ::ire the inflammations conse
quent upon injury; upon the existence of special diathetic states, as the tuber
cular or syphilitic; upon a general infective disease, as typhoid fever; or upon 
the presence and action of pyogenic organisms. r.11hey ma.y be acute or chronic, 
and end in resolution, in organization of an exudate, or in destruction, limited 
or extensive, molecular or in mass, of the part involved. According to the 
presence or a1~sence of the pyogenic microbes suppuration will or will not occur. 
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f ~~l;;1.~~:~t~~i~l 1:0~-!~~~t·~· t~~~~~~l~~.ten±~! i~t~~-~~;a~r th~e~)~~!t~:s si~l~~:!~;~ 
greater in the suppurative than in the non-suppurative affections. The pyo
genic organisms (generally the staphylococcus aureus or, b_ut much less_ fre
quently, the streptococcus pyogenes) ga.m adm1ss10n .to the diseased area either 
through an open wound or by tl!e blood-stream, havmg been taken up at some 
distant and often small pus-depot, or by the lungs, or the mtcstmal canal, to 
which they have been brought from without the body. 

'l'hese inflammations may be considered under the general heads of osteo
periostitis and osteo-myelitis, since pure periostitis is of very infrequent occ~r
rencc, perhaps is only met with as a syphilitic manifestation, and pure myehtis 
is equ~lly infrequent. 

OSTEO-PERIOSTITIS. 

This condition usually exists in cases commonly thought to be examples 
of pcriostitis, in which not only the periostcum, but the superficial layers of 
the bone also are diseased. It may be a.cute or chronic, plastic or suppurative, 
limited or diffused. It is the result of cold, of wounds or contusions, of 
strains from undue traction on inserted tendons, of contiguous inflammations, 
as from old ulcers, or of special infections, syphilitic, tubercular, or pyogenic. 
The more superficial the bone, the more likely is osteo-periostitis to occur, 
because of the greater exposure to injuries and the action of cold. The perios
teum both in its outer and inner layers is thickened and reddened aud its cells 
increased in number. l\Iore or less of the surface of the underlying bone is simi
larly atfected, and its blood-supply may be so diminished in consequence of the 
separation and occlusion of the vessels by the swollen periosteum as superficially 
to destroy its vitality. When neither suppurative nor tubercular, the disease 
terminates either in resolution or in permanent thickening with new formation 
of bone, or, but much more rarely (and chiefly on the head in cases of syphilis), 
in thinning and absorption. 

When suppurative and limited, after evacuation of the pus repair takes place 
with either little or no thickening, with decided hypertrophy, or with some loss 
of substance. When diffused, unless very promptly arrested, extensive destruc
tion of membrane and bone commonly follows . 'These purulent varieties are 
rarely, if C\'Cr, primary, though the antecedent deeper inflammation may be but 
slight. 

The symptoms vary somewhat according to location and cause, being 
least marked in the traumatic non-suppurati,,e cases, but pain a.ud swelling 
are always present, the former, as a rule, severe and worse at night. If it is 
a deeply-situated bone that is affected, it is often impo~sible to recognize the 
swelling, but if a subcutaneous one, for example the tibia, as is so frequently 
the case, the spindle-shaped thickening can be readily felt; there is much ten
derness on pressure and the overlying soft parts are ccdematous and reddened. 
In the suppurativc varieties constitutional symptoms are present, and are of a 
high grade in the ditfused phlegmonous form. ln the chronic syphilitic inflam
mations the pa.in js, as a rule, not acute. 

'l'he treatment in the beginning is by rest and the application of either 
cold or he<tt as is more comfortable to the patient. 

If speedy resolution does not take place and the pain is great, subcutaneous 
punctures of the swelling should be made, or, if pus is present, the parts should 
be freely laid open. When the disease is due to syphilis, the knife should not 
be used, but reliance should be placed upon the administration of the ordinary 
antisyphilitic remedies. 
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OSTEO-MYELITIS. 

Osteo-myelitis (which includes both osteitis and medullitis-i. e. myelitis of 
bone) is the more common form of bone inflammation, the cause of which may 
be either local, general, or septic. 

As in inflammation of the soft tissues, the parts are congested, the blood
vessels dilated, effusion and exudation take place, and there is increased cell
growth. If the disease is slight and due to traumatism. and if resolution quickly 
follows, no organic change is produced in the bone-layers; but ordinarily there 
occurs morc or less destruction, either in mass (necrosis) or molecular 
(caries), limited or extensive according to the degree of the inflammation 
and its exciting cause. In necrosis the dead part is called a sequ,estrmn 
(p. 264). When perforation of the overlying tissues has taken place, upon 
probing nccroscd bone is to be recognized by its hardness and its sharp, clear 
percussion note when struck, carious bone gi,·ing out a dull sound, if any, 
and being generally readily penetrated by the instrument. 

'l1hcsc two forms of bone-death are to the osseous system what gangrene 
and ulceration are to the soft parts-necrosis, like gangrene, being due to a 
cause which directly or indirectly cuts off the blood-supply to or interrupts 
the outflow from an area large enough to be recognizable by the unaided eye; 
while in caries, as in ulceration, the cells of an abnormally succulent part 
melt down and are discharged. 

As met with in practice, necrosis is commonly due to a non-traumatic 
infective inflammation. At times it is consequent upon injuries (e.g. frac
tures permitting of the entrance of pyogenic organisms or severe contusions), 
or, less often, exposure to severe cold or high heat. In the bones of the 
head and face it not rarely is of syphilitic origin. 

Caries-the ulceration of bone-is almost always due to tubercular 
infection . 

Ostco-myelitis is either acute or, more frerp1ently, chronic. If the inflam
mation is acute rind severe, the resistance of the rigid walls of the central 
cavity and of the JI:.wersian canals generally causes such compression of the 
vessels (which often become strangulated by the newly-formed cell-masses) 
that the vitality of the part cannot be preserve<l; necrosis then necessarily 
results (Fig. 53). Such death in mass in greater or less measure is always 
to be looked for in the acute infective or suppurative inflammations. 

When the process is a slower one, there may still be an anest of circulation 
with resulting necrosis, but generally the death of the bone-layers is a molec
ular one, due in part to the disintegrating action of the excess of fluid, but 
chiefly to the pressure made by the enlarged vessels and the newly-formed cells 
and to the destructive action of the latter. 'l1hese arc especially abundant in 
the Haversian canals over the flexures of the vessels, and as a consequence the 
wal1s of such canals break clown unevenly and are pitted. the depressions being 
commonly spoken of as the Howsldp lacunre. As the result of the softening 
and difl-appcarancP of the bone the cancellous spaces enlarge, the central cavity 
widens, and the Haversian canals increase in diameter, granulation-tissue 
becoming more and more abundant and progressively occupying the places 
from which the hone has been removed. In other words, a condition of osteo
po1·osis has been developed, and the affection is a rar~fyin,q osteitis, which may 
be, on the one hand, of very limited extent, or, on the other, involve a large 
part of the bone, even from center to cortex. Outside the area of rarefaction 
there will often be found a space of greater or less width in which formative 
changes have occurred, the bone being thicker and denser than normal, osteo-
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sclerosis instead of osteo-porosis being present. Such secondM·y changes may 

affect parts of limited extent previously in a state of rarefaction, which when 

the inflammation has entirely disappeared will remain unduly hard, with their 

Haversian canals abnormally narrow. 
During the rarefying action small pieces of bone may be destroyed and 

separated (necrotic caries). 'l'he great majority of the cases of caries, nine
tenths if not more, are of tubercula.r origin, the deposit taking place readily, 

as the result of slight traumatisms, in the canccllous tissue, the vessels of which 

are numerous and thin-walled and the capillaries very large in proportion to the 

size of their associated arteries and veins. It is <luring the years of growth 

Fw. 53. 
in the parts of the bone in which such grnwth chiefly 
occurs, as about the epiphyscal lines and in those 
portions of the skeleton particularly subject to blows, 
shocks, and the action of cold, that this form of dis
ease is ordinarily observed. 

Here as everywhere else the bacilli cause soften
ing of the parts immediately about them. If few in 
number and limited in action, they may be rapidly 
destroyed or shut in, so that either by cicatrization 
or encapsulation recovery takes place. This often 
occurs; in the great majority of cases, however, the 
disease is not so arrested, but infected granulation
tissue continues to be developed in the cancellous 
spaces, in the Havcrsian canals, and in the central 
medulla, more and morn bone is softened down or 
pieces of appreciable size are deprived of their blood
supply, and consequently die. Thus the tubercular 
area grows larger with accompanying liquefaction 
and caseation, and the rarefaction extends farther 
and farther. 

When it is the presence and action of the pyo
genic microbes that excite the inflammation the osteo
myelitis may be either acute or chronic, limited or 
widespread, with accompanying destruction of bone 
and corresponding intensity of local and general 
symptoms. Though there are a number of the pyo
genic organisms that may cause these septic diseases 
of bone, the staphylococcus a.ureus is the one most 
commonly met with, and next to it the streptococcus 
pyogenes. 

Associated with certain of the acute infectious 
diseases, especially typhoid fever, there occurs an 
inflammation, generally superficial, which causes a 
necrosis commonly of limited extent and with a 

N~~~~~itret~~t~~~£~~liiits'~}1~b~ :~~~a~1!~~~e~~-c~o~~~euc~~cecl?v~l:;:·~~~li;~if~ ~~::~ 
Humerus (Duplns and Reclus). on both sides of the body. Whether because the dis

ease-germ is itself pyogenic or because of a double infection, these typhoid 

infia.mmations. ~~e ~s a ~ule suppurative. O~teo-sclero~is is a very frequent 

effect of syph1ht1c mfechon, but both necrosis and canes often occur, and in 

different portions of the same skeleton the three forms of osteitis, condensing, 

rarefying, and hypertrophic, may be observed. 
In phosphorus-workers severe and extensive necrosis of the jaws is at times, 
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though now very rarely, produced by the action of the poison that bas gained 
access to the bone through decayed teeth. 

Acute osteitis is either simple or septic. 
Simple acute osteitis is consequent upon traumatism, and occurs in parts 

protected against the action of tho pyogenic micro-organisms either by an 
unbroken soft covering or by antiseptic treatment. It is of comparatively lit
tle importance, and usually terminates by resolution in a short time. Its symp
toms are few. Pain is the most prominent symptom, and is often not severe; it 
is apt to be deep-seated, boring or gnawing, worse at night, aggravated by the 
dependent position, and increased by pressure. If it is superficially located
when, indeed, it is an osteo-periostitis rather than a simple osteitis-it may be 
associated with some oodema of the soft parts and discoloration of the skin. 
Rest, elevation of the limb, fomentations, and moderate compression are the 
local remedial measures to be adopted, pain being controlled by opiates. If 
the suffering is very severe and does not quickly subside, the overlying soft 
parts should be incised, and if this docs not relieve, the bone should be asepti
cally drilled at one or more points, thus lessening the tension. 

Of the septic inflammations of bone there are two varieties: (1) the one 

:~~i~~~d ;~!~r:l~y 0~:~ ~\~~nf~ o;~~\~a~i(~) ~~~i~~~~~ ~it~~~t·::~~ ~~s~ci~t~~ 
wound, beginning in the parts near the epipbyseal line. The latter is pecu
liarly a disease of childhood. It may, however, occur later in life, and is then 
in the great majority of instances a recurrence of a similar inflammation of 
early life, some of the causative germs of which had been encapsulated. 
Boys are attacked three times as often as girls, and nearly half of the patients 
are adolescents between the ages of thirteen and seventeen. 

'fbe first variety, since the introduction of antiseptic surgery, is compara
tively rare. Typical examples in former years were often seen in cases of 
compound fracture, especially gunshot fractures, and after amputations, infec
tion of the wound having taken place at the time of injury, during the opera
tion, or later. The severity of the inflammation varies, from that in which 
there are but little suppuration and limited destruction of bone to that in which 
the parts quickly become putrid; the whole bone is destroyed, and the patient 
dies early of septicemia or pyemia, even within twenty-four or forty-eight hours, 
in the most malignant of the latter cases. 

When associated with a compound fracture, in addition to the ordinary 
conditions, such as congestion, extravasations, and cell-development, following 
an injury of this character, tJus is present, with the general symptoms com-

:~~!y0ft~:~~i~n~nuf~~~0s~'Pfi~:·a]t~~~i tr~~~~ee~~e si1~e:1t/a:~~:r8!iei~ i~:~:i.!e;e}~~~ 
drain_age and in rendering the diseased area aseptic. . 

When the disease arises after amputation, the medulla appears discolored 
by extravasated blood, and in the severer cases bleeds upon slight pressure 
and protrudes beyond the level of the sawn surface, at times to a. large extent, 
covering the end of the bone with a fungous mass. 'l'he discharge is abundant 
and scro-purulent, often having a very offensive odor. As the result of the 
inflammation, when the constitutional infection is not such as to. ca,u~e early 
death, the bone about the medullary cavity necroses, and after a. time is se~a
rated in the form of a tubular sequcstrum (Fig. 56), much worm-eaten on its 
exterior, of greater or lesser length, thick at the base, irregularly thinning out 
higher up, and ending in sharp points. The constitutional symptoms, incre~se 
of temperature, acceleration of pulse, mental hebetude, etc., arc of varymg 
intensity. 
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The local treatment should consist in the free removal of the infected 
medulla and in curetting the walls of the cavity, followed by its thorough dis
infection and drainage and by antiseptic dressing of the stump, thus limiting, 
as far as possible, the extension of the septic inflammation. When the dead 
bone has been loosened from the living, chiefly by a process of rarefying osteitis 
in the latter, it should be promptly removed, since, its extrusion unaided by 
surgery would Ue effected slowly, and while in pro~ress there would . be 
liability to extension of the suppurative inflammation, with further destruction 
of bone. 

The second varief.y, acute epiphysitis, arises when the pyogenic organ
isms have not found entrance through an open wound, but have been brought 
to the affected area in the blood-stream. The effect then produced is very 
variable. In a comparatively small proportion of cases intense a.nd rapidly
destructivc inflammation of the bone follows. It is this variety of osteo-

myelitis that is most frequently met with at the 
FIG. 54. present time, wounds involving bone, however pro

duced, being protected in tbe great majority of 
cases against the action of the pyogenic cocci by 
aseptic and antiseptic treatment, provided they 
come under the care of the surgeon before infec
tion bas taken place. 

As has been stated, it is a disea.•e of childhood 
and adolescence, and has its starting-point in the 
tissues near an epiphyseal Jine, due to the frequency 
of juxta-epipbyseal strains, the femur and the tibia 
being the bones most commonly affected. Fig. ii± 
shows arrest of development of the uln:i followed by 
deformity of both ulna a.nd radius consequent upon 
such an infiarrunation near the cpiphyseal line of the 
ulna. 

The symptoms are, in the beginning, high 
fever (with often an initi:il chill), delirium, and 
great pain, gnawing or boring in character and located 
ordinarily near the end of a long bone, with a pe
culiar helplessness of or inability to move the limb 
by its own muscles. 1!1he attack come.son suddenly, 
generally at night, after exposure to cold and damp
ness, combined sometimes with unusual exertion. 
Si~ting. on a stone doorstep and unduly prolonged 
swnnmmg are common causes, e\ren in summer. If 
the inflammation is at first deeply seated in the can
ce11ous tissue, no change in the overlying soft parts, 
either in thickness or in color, will be observed for a 
numb~r of days, even in ~l~c graver cases, though 
there 1s from the first sens1t1 veness to pressure over 
the affected area, and frequently tho superficial veins 
are abnormally distinct. Before long, however, the 

. . external layers of the bone and periosteum become 
m~ol ved, and .swell mg o~ the. sort ]~arts and redne~s of the skin occur, with 
quwkly-follow111g fluctuation, md1catmg the presence of pus. When the disease 
ori~inates n~ar the su~·fa.ce, these .la.tter sy~n~toms will be noticed ea.rly, the 
rap1clly-form111g and w1clely-spreadmg pus liftmg the pcriosteum off the shaft 
for a variable distance, in the graver cases from end to end and around the 
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whole circumference of the bone. 'l'he temperature continues high, with daily 
fluctuations of two, three, or more degrees, and the pain is excessive until ten
sion is relieved by the spontaneous opening of the abscess or by operation. 
As soon as there is such an opening, probing will almost certainly reveal the 
presence of dead bone. The neighboring joint j!Cnera1l.Y soon becomes inflamed, 
with resulting effusion into its capsule, the fluid often becoming purulent after 
a time, either from direct communication with the suppurating area in the bone 
or from transmission of the pyogeuic cocci through the blood-vessels or the 
lymphatics. 

In young children tbe acute epiphysitis that at times occurs is very apt to 
cause separation of the epiphysis, followed by suddenly produced displacement, 
resulting in shortening and deformity (Fig. 54). 'l'his variety of bone-inflam
:nation is usually located at the hip, knee, or shoulder. 

At times, though not often, the pyogenic organisms are carried from one 
:md of the bone to the other without involvement of the intervening shaft, two 
entirely distinct areas of inflammation being produced in the same bone. 

'l'he intensity of all the symptoms will vary according to the character and 
number of the infecting organisms. In the most severe cases, fortunately very 
rare, only pain and the temperature and typhoid state of an acute septicemia 
are observed1 death occurring quickly. Generally, swelling and abscess-forma
tion are added. 'These abscesses are extensive and developed early in the graver 
cases, but are limited and appear more slowly in the milder ones, the latter 
being those more commonly met with. In certain cases the attack may be so 
mild that pus is not formed, but a synovia-like fluid, chiefly subperiosteal, the 
nature of which is not discovered until after its evacuation; or perhaps pus is 
formed and undergoes a later mucoid degeneration. This periostitis albwmi
nosa has been observed only a. very few times. 

'rhe d iagnosis in the earlier hours or days may be uncertain, the affection 
being often regarded as a typhoid fever or an acute rheumatism, or, in the 
pcriosteal variety, because of the redness of the skin, as an erysipelas. But if 
due regard be had to the age of the patient, the location of the pain close to 
but not in the joint (commonly the knee, the ankle, or the hip), its peouliar 
gnawing, boring character so indicative of bone-inflammation, and tbe sud
denness of appearance and severity from the start of the constitutional symp
toms, with the absence of the progressive daily rise of temperature that belongs 
to typhoid fever in its first week, there will seldom be any doubt as to the 
nature of the disease. 

The p rognosis as respects both pitrt and life is grave. Death from sep
ticemia in a few intensely infective cases takes place so soon (within one, two, 
or three days) that its osteo-myelitic origin is not recognized. When it origi
nates superficially, the disease is less dangerous than when of central origin, 
as the pus more readily and rapidly reaches the surface and is more quickly 
evacuated. 

Though the prognosis is much affected by the intensity of the inflammation, 
it is more influenced by treatment. This to be effective must be op~ratlve, 
and the sooner the diseased area is cut clown upon and the bone dr1lled or 
trephined, the greater the likelihood of arresting the inflammation and lessen
ing the local destruction. ~l1he application of heat, pressure, tincture of iodine, 
etc. will not stop the disease; tension must be relieved, pu~ e_vacuated! the 
bone trephined and the bone cavity scraped, and foe parts 1mgated with a 
sublimate solution in order to kill the staphylococc1. . 

When the medulla is extensively involved, much benefit will follow tre
phining at two different levels or at lliany points, scraping out the intervening 
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infected tissue, even to the remo1·al of the whole medulla of a long bone, such 
"-' the tibia, and thoroughly irrigating with antiseptic solutions. In the super
ficial variety (even in the so-called acute phlegrnonous periostitis), when the 
periosteum has been extensively separated, it may regain attachment to the 
bone to a large extent after early free incision and irrigation and the vitality 
of the shaft in the main be preserved. 

If, as is generally the case, from neglect of treatment or in spite of it, 
necrosis has resulted, the dead bone should be removed as soon as it has 

Fm. 55. 

become detached; but often in the more severe 
F10. 56. cases, in order th:tt the profuse discharge and pro

gressive exhaustion may be stopped, an early oper~
tion will be required at the end of four, five, or six 
weeks, even at the risk of taking away too much 
or too little of the shaft and having little or no 
reO"eneration of bone follow. 

0 

SEQUESTRA-The dead piece of bone, whether 
large or small, is called a sequestrum; when 
upon the exterior it is superficial (Fig. 55); in the 
interior it is central; when of limited thickness, 

~~~}~~a~?~:~ni~ i!h~ubet~~~e (F:~~u~~)er:;c1~ing~h:~t:~ 
~~c~~~~t~n:s 0i1~ i~x~~~~sn!J1"t~ ~~:s!~~:b~~d ~is!:::: 
it embraces the whole shaft, with or without the 
epiphysis, it is complete. For a long time the frag
ments in a compound fracture have been spoken of 
as sequestra-primary when completely separated at 
the t ime of the injury, secondary when for a time 
held by periosteal or muscular attachments, and 
tertiary when later destroyed by inflammation; but 
the term should be restricted to the latter, since the 

superficial others are not at first dead nor in a. large proportion 

s(o~~~{,~~lt:.n of c;~e~e: il~~~e~x~:s~d suroputi;:io~r~c s~~~ve~~l~=d~re 
almost always of a dull-white color; when so exposed, the.v are generally black. 
When struck by a probe, the note is clear and high-pitcheU. altogether different 
from that given out by healthy or by carious bone. The orifice of a sinus 
communicating with the sequestrum is more or less open, the granulations are 
pouting, and the bony rim is firm to the touch. 

'Vhen the periosteum with its deeper layer is not destroyed, and especially 
when the external la.yers of the bone are living, if sufficient time is afforded for 
the production of new bone an osseous envelope is formed, ca.Bed the invo
lucrum. This more or less completely shuts in the scquestrum, whose outer 
surface is either smooth if the new formation is of pcriosteal origin, or rough 
and worm-eaten if the separation has been produced by a. rarcfJing ostcitis. 

Where there has been ulceration through the periosteurn and bone-layers 
outside the sequestrum, no such re-formation occurs <tt theRe points, and the 
involucrum is pierced by openings of <t ::;ize corresponding to the parts 
destroyed; these openings are called cloacae. 'Pln.te X "hows on the exterior 
the in volucrum pierced by numerous cloacre a.nd on the interior the sequestrum 
of the entire shaft of the femur, the result of an acute osteo-myelitis. 

When the necrosed piece is central, the living bone about it often becomes 
so sclerosed that it can be cut through only with difficulty. Occasionally, 
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ostco-myclili~ 





SURGERY OF THE OSSEOUS SYSTEJJI. 265 

though rarely, this condensed bone is not perforated by e1•cn a single sinus 
and the sequestrum is completely enclosed. (Pl. XI, Fig. 1.) 

The sep•.ration of the dead bone from the l iving is a comparatively slow 
process, occupying two, three, or more months, but it should nearly always be 
waited for when removal by operation is to be effected, so that only the 
dead bone may be taken away and.time be afforded for the formation of a firm 
involucrum: the only exception to this rule is found in those more severe cases 
of acute osteo·myelitis in which an early removal is demanded in order that 
fatal exhaustion from profuse suppuration may be prevented . That such 
separation bas taken place may generally be recognized by the. mobility of the 
scquestrum wh en pressed upon through one or more of the cloacro, though 
occasionally movement is prevented by the firm bold of the grnnubtions upon 
the dead piece. Detachment from the living bone must th en be inferred from 
the length of time tb.t has elapsed. Though a non-infected sequestrum may 
in very rare instances be absorbed or remain shut in and innocuous for a long 
time, dead bone, as commonly met with, is an irritating foreign body, which 
must be got rid of either by spontaneous extrusion, by chemical solvents, or 
by operative removal before a healthy condition of the affected region can be 
secured. Small seq uestra, especially superficial ones, may make their way to 
the surface and be thrown off, but the process is a very slow one. 

'freatment by the a.pplication of a dissolving fluid, such as dilute nitric or 
hydrochloric acid, is uncertain, tedious, and to be advised only in those rare 
cases in which the sequestrum is so placed that it cannot readily and safely be 
got at by operation . In the great majority of cases th e removal of the seques
trum will be by operation- seq uestrotomy. 

S equestrotomy .-Wben practicable, the parts should be rendered blood
less by the Esmarch bandage, or, better, when the disease involves an extremity, 
by elevation for four or fiv e minutes, followed by the application of the rub
ber band. If there is a cloaca large enough to permit of the introduction of a 
forceps, the dead bone is seized through it, and if of small size is dragged 
away. Wh en necessary the opening should be en larged and the sequestrum 
divided before removal. 'Yhen the necrosed piece is a large one it will 
generally be necessary to cut away with chisel or gouge a portion of the 
involucrum, it may be for nearly the entire length of the bone. 'The dead 
bone having been lifted out, the granulations in which it has rested are to be 
thoroughly scraped away,.tbe parts well irrigaterl, the cavity stuffed with iodo
form or other antiseptic gauze, an antiseptic dressing applied, and the limb 
immobilized. When the involucrum is quite thin or imperfectly developed, it 
may be broken in the removal of the sequestrnm, but repair, as a rule, readily 
and rapidly takes place after immobili zation. Usually the progress of the 
case is very satisfactory: the cavity more or less completely fills up by the 
formation of new bone, and after a few weeks the patient can begin to use the 
part if, as is generally the case, the operation has been clone on one of the 
extremities. Only rarely, and when there has been great general weakness or 
when the wound becomes infected, is the result a fatal one. If the gap in the 
bone is lon(l' and deep, much of the in volucrum having been cut away, an 
effort sboulcfbe mude to fi ll it up, either by an organizable blood-cJot, by bone
chips, by breaking down and bending in the edges of the involucrum, or by 
sk in-flaps turned in and attached at the bottom; preferably the first or second. 
~' h e decalcified bone-clups, originally employed by Senn, generally serve the 
purpose of a. framework or scaffolding on which new bone is built up, the 
chips themselves undergoing absorption . !~1 L~icke '_s '~ <?ste?plastic Necrot
omy," in the shafts of the long bones a long1tudmal mc1s1on 1s made through 
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the skin and periosteum, as nearly as possible in the line of the cloacre, and 
a section of involucrum chiseled out corresponding with this incision. At 
either end where the sequestrum-cavity terminates the soft parts are divided 
transversely and the bone correspondingly chiseled through . With a small 
chisel the base of the skin-periosteum-bone-flap, thus obtained, is divided 
from within the sequestrum-cavity so that the entire flap may be turned back 
out of the way. Such a flap may be made on one or both sides of the cavity. 
After cleaning out the bone the flaps are bent inward so as to fill the cavity 
as far as possible. In order tha.t success may follow the adopt1on of any of 
these methods the wound must be made aseptic and kept so. 

'fHE CHRONIC INFLAMMATIONS OF BONE. 

The chronic inflammations of bone are generally such from the begin
ning. They are of much more frequent occurrence than the acute, and, like 
them, are of pyogenic, syphilitic, malignant, or tubercular origin . They are 
very rarely traumatic and unassociated with pyogenic infection, though, as is 
seen in the vertebrre pressed upon by an aneurysm, ulceration from prolonged, 
frequently-repeMed injuries may take place. 

The prevailing type is the rarefying. Molecular death occurs to some 
degree in all cases; death in mass results chiefly in those due to syphilitic or pyo
genic infection; often extensive new formation, both in length and thickness, 
takes place in the syphilitic, and, to a certain extent, in the pyogenic. 

The diseases induced by the different causes are located by preference in 
different parts of the skeleton: thus, syphilis infects chiefly the long bones and 
those of the head and face; sarcoma and carcinoma, the long bones, the pelvis, 
and the jaws; pus infection, the long bones; tuberculosis, the bones of the 
hands and feet and the spongy tissue in close relation with the hip-, knee-, and 
el bow-joints. 

Children and adolescents are the ordinary subjects of osteo-myelitis, tuber
culosis, and inherited syphi lis; young adults, of sarcoma, acquired syphilis, and 
the relapses of the inflammations of youth; persons of middle and advanced 
life, of syphilis and cancer. 

Symptoms.-Pa.in is the most common symptom, its intensity, however, 
being very variable even in cases having a like origin . As a. rule, it is worse 
at night, the increased fulness of the veins and capillaries due to the more 
sluggish circulation making greater the tension-press"ure upon the nerve-fibers. 
It is aching, gnawing, boring, or, in tubercular cases in which there is inflam
mation of the subarticular layer of osseous tissue, starting. 

With or without the development of an abscess a sinus may form, through 
which more or less discharge may take place, the discharge being often gritty 
or having in it small yet readily detected spicules of bone, showing, as docs the 
bone itself, that the affection is truly a caries or decay of the osseous tissue. 

When the inflammation is located upon the surface, examination by the 
eye, the finger, or the probe, or of the cleaned and dried specimen, shows that 
the process is an ulcerative one, producing an ulcer with all the characteristics 
of an ulcer of the soft parts; and the same is true, certainly as respects the 
process, when it is centrally developed. r11he granulations may be numerous 
and moist, as is commonly the case, or large and abundant with little fluid 
(fungous caries), or very feebly developed with no discoverable fluid (dry 
caries), as in a few cases of syphilitic or tubercular origin. 

This caries sicca is frequently observed upon the skull and in the 
upper ends of the humerus (Fig. 57) and femur. The bone-destruction is 
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often extensive, and in the ~ong bones is clue in a measure to the wearing 
effect of the pressure of contiguous parts. Not seldom its existence is indi
cated only by impairment of function and by se1·cre 
pam, very persistent, and irremediable except by re- Fw. 57. 
moval of the diseased part. 

This form of osteitis, if left to itself, (1) may termi
nate in arrest of formation of the granulations, absorp
tion or elimination of the dead tissue, and sclerosis of 
the new layers and of the parts around, with or without 
overgrowth of the affected bone, which when it occurs 
causes permanent alteration even to the ex tent, it may 
be, of marked deformity; or (2) may continue for a long 
time without material local change or the development 
of visceral lesions; or (3) may often slowly but steadily 
advance, destroying more and more widely the bone, 
involving other portions of the skeleton, causing marked 
general debility, and inducing grave disease of inter
nal organs, especially the lungs, the kidney, and the 

inte~~l~~etreatme nt, in general, is made up of measures cr~~~7f~ii~~:~~~!~&~ 
calculated to rclie,,e irritation and to hasten the climi- ~~ciue:,~s (Duplay and 

nation of dead tissue-measures therapeutic and opera-
tive, considered in detail under the separate heads of the various classes of 
bone-inflammations, septic, specific, malignant, and tubercular. 

Tubercular Inflammation of Bone.-1'he most frequent and most 
typical of these inflammations is the tubercular, and is often secondary to some 
distant primary focus of the disease. Infected granulation-tissue forms more 
or less rapidly, showing, as a rule, comparatively few bacilli, and these chiefly 
in the new growths farthest from the point or points of original deposition; such 
tissue, by its pressure and after-caseation with its associated fluid, produces wast
ing of the osseous trabeculre. 

Caseation and liquefaction so affect th e cells of the growth that, together 
with the altered layers of bone, they may be scraped away as grayish-yellow 
masses saturated with fluid. At times little or no fluid is to be seen, though the 
bone has become so soft as to be easiJy cut with a knife. Cavities, larger or 
smaller, few or many, filled with fluid degenerated cells and bone detritus, are 
of frequent formation (PI. XI, Fig. 2). In the long bones infiltration of the 
medulla of the central canal may occur throughout its length or be limited to a 
few distinct areas. Usually, however, the new growth is in the cancellous spaces 
of th e extremities and in the I-Ia.versian canals, pushing toward the exterior of 
the bone. After the bone itself is invol ved, there is subpcriosteal new forma
tion, which, if caseation bas not occurred, may remain for a considerable time 
as a. semi-soli<l mass, the adjacent bone and periosteum unclergoi11g thickening 
and hardening. Sooner or later, and quite rapidly as a rule when caseation 
has taken place, the periostcum is infected and destroyed, the adjacent soft 
parts become tubercular, and by one or several tortuous cha nnels following the 
lines of least resistance the disease reaches the sk in, the piercing of which com
pletes the formation of the sinus or sinuses. 1'he walls of such sin us, from its 
mode of formation, are necessarily tubercular, and its outlet is filled with granu
lations more or less exuberant, more or less dark-colored, readily bleeding when 
torn, and at times quite sensitive. A probe being introduced, often with much 
difficulty because of the fi exures of the canal , softened, easily-peuetratecl bone 
may be felt, but its presence may escape detection because of the heavy granola-
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~~~:-~::~~ c~hv:i;:~s~~n c;ht~ d:::r~~~b:no~e~eaJpb; 1~b~c\~~;h,~:17:,e:~~l f~a~hu~ 
percussion note elicited by the probe (which is here flat), enables one readily to 
distinguish caries from necrosis. 

When a circumscribed area of bone has broken down and liquefaction of 
the caseated granulation-tissue in it has taken place, such a collection of fluid 
has long been spoken of as an abscess ; and the same is true of the similar 
collections between the periosteum and bone and in the overlying soft parts. 
But, though accumulations of a fluid in appearance much like pus, they are not, 
properly speaking, abscesses, since true pus is not present (unless it be a fact 
that at times the bacillus is a pyogenic organism) except when a double or 
mixed infection has taken place. This is not often the case until a communica
tion with the external air has been established by the spontaneous or operative 
opening of the sinus. When such an opening has been made, the previously 
pent-up liquid, with its associated characteristic cheesy, curdy material, escapes, 
and the continuous development of similar fluid, now probably become puru
lent, keeps up the discharge. This varies in amount from a few drops to 
many ounces a day, and lasts indefinitely, with occasional temporary stoppages 
from blocking up of the canal at one point or another. Its complete arrest 
can be secured only by destruction of the infected area. This prolonged sup
puration, by the exhaustion and amyloid visceral changes which it induces, 
often has much to do with the production of a fatal termination. 

In consequence of plugging of the vessels necrosis may take place, the pro
duced sequestrum being often of considerable size. If centrally located in the 
cancellous tissue, it is surrounded by the infected granulations, and remains until 
removed by art or until, after a long time, it has broken down, when it may 
be discharged piecemeal. Often in the extremity of a long bone, because of 
the arrangement of the vessels which have been plugged by a tubercular embo
lus or by a thrombus resulting from the mural implantation of tubercle bacilli, 
it is conical in shape, its base directed toward the articulation; and to ib 
presence may be due rapid involvement of the articulation in the morbid action. 

In its earlier stages the progress of tubercular osteitis is ordinarily insidi~ 
ous, often the only symptoms of its existence being impaired function of tb 
part, rigidity of the muscles about the neighboring joint, and pain in the 
affected area. Muscular rigidity, which is a reflex condition and protective 
in its action (or intended to be such), is of great diagnostic value. It is often 
the only symptom present, and when observed is deserving of careful con
sideration, for if no other cause for its existence is apparent, it may be safely 
assumed that there is something abnormal in the neighboring joint. The 
pain may be spontaneous or exist only as tentlerness on pressure over the 
diseased spot, but it can al ways be developed by such pressure. By the ther
mometer slight increase in the heat of the region may at times, or possibly 
always, be detected; but a long-recognized peculiarity of this form of inflam
mation is the absence of any decided el e,~ation of temperature. 

The appearance of the overlying skiu is generally unchanged, even after 
infection of the superficial soft parts; though, because of interference with the 
circulation by pressure, there may be some general discoloration or certain of 
the veins may become unduly prominent. 

Even up to the time of the establishment of a communication with the exte
rior the symptoms are far from severe, pain, swelling, and impairment of func· 
tion being present, but no decided constitutional symptoms, and the patient 
may go about as if in health. But when septic infection has taken place all 
the local symptoms are aggravated and the constitutional ones become decided. 
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The only disease with which the affection is then likely to be confounded is 
protracted osteo-myelitis of pyogenic origin; and this, though more common 
than is often supposed, is far less frequently met with than tubercular osteitis, 
and seldom if ever attacks the parts of the skeleton which are so often the 
seat of the latter disease-the vertebr::e, the tarsus and carpus, the upper end of 
the femur, and the bones of the elbow. It is largely to the prevention of sec
ondary pyogenic disturbances that the present favorable course and prognosis, 
as compared with those of but a few years ago, are to be a.ttri buted. Under any 
treatment, and especially under inefficient or no treatment, the course of the 
affection is ordinari ly slow, occupying many weeks, it may be months. At any 
stage it m.iy be arrestee\ spontaneously (1) by removal of the diseased tissue, 
which is fo llowed by condensation of the surrounding bone with or without 
cicatricial obliteration of the cavity; or (2) by encapsulation of the infected 
tissue, which permanently or temporarily protects the part. Very often it is 
temporary, since recurrence frequently takes place. 

rrhe t reatment is mechanical, therapeutic, or operative-more frequently 
the first and second, but often all three methods, are employed either simultane
ously or successively. 

Mechanical treatment may be held to include all measures adapted to ensure 
rest of the diseased pa.rt, whether by position, immobilization, or the applica
tion of fixation apparatus of one sort or another. Rest is of prime importance 
at any stage of the affection, and is especially valuable in the earliest, when it 
may be sufficient to bring about arrest of morbid action and more or less 
complete restoration to health. Simple confinement to bed may be all that is 
needed, or an immobilizing dressing- e. g. the plaster-of-Paris or a properly 
constructed and applied spliut-ma.y be required. Under such treatment, 
even when there has been much destruction of bone and "cold abscess" has 
formed, the symptoms may subside. This will be because of absorption and 
contraction, it may be calcification, of the tubercular masses, condensation 
tak ing place in and around the cari ous area, and functional action being 
resumed; though, as a rule, there will be more or less impairment, more or 
less deformity, and an ever-existing danger of a recurrence of the disease. 

The therapeutic treatment is general and local. The former consists in the 
administration of remedies serving to improve nutrition and increase the general 
strength; and of these cod-liver oil bas long been regarded as the most valu
able. The local treatment consists in the injection into and around the dis
eased center of agents calculated to destroy the infecting germs and produce 
condensation of the surrounding bone and of the uninfected new-formation 
layers, thus bringing about cicatriz~tion . 'l'he remed.ies of this cla~s that h~ve 
proved of decided value are the acid phosphate of hme, the chloride of zmc, 
and iodoform; the latter of which in ethereal solution, or, better, suspended 
in glycerin (10 per cent.) or in oil (5 to 25 per cent.), has been found of great 
value as a substitute for the operative removal of the morbid tissue, or em
ployed after it. 1.'hese solutio?s are carried down by means. o~ a ~yring~ to 
and into the diseased area, and mjected in small quantity, the lllJect1ons bemg 
repeated every three, seven, or ten days according to. circumstances. 

Operative treatment consists in the removal of the diseased area by scrap
ing or excision. Amputation is rarely demanded, a.t least in. properly treated 
cases. Scraping, to be effective, must be thorough, a~d special car~ m~st be 
taken to clean a.way the walls of sinuses, to remove mfected deposits m the 
medullary canal of a long bone, and in the foot and band to .leave no part of 
a softened bone (unless it be perhaps the shell of the os calcis, and tb1s, as a 
rule, should be taken away). No associated tubercular growth in the tendon 



270 AN AJJIERICAN TEXT-BOOI> OP SURGERY. 

sheaths, the synovial pouches, or the superficial fascia or skin should in any 
case be allowed to remain. 

Ignipuncture by means of the thermo-cautery has been practised by a few 
surgeons with good effect. 

Cases of visceral tuberculosis are generally much benefited, and not seldom 
cured, by change of climate and altitude, and strumous children often rapidly 
improve at the seaside. Much good would unquestionably be effected, in the 
earliest stages especially, by sending patients with chronic bone disease to the 
coast, the highlands, or the pine woods. 

Chronic pyogenic osteitis is almost a] ways the sequel of an acute osteo
myc1itis that occurred, it may be, many years before, and is the cause of twv 
very different conditions-abscess and overgrowth. It is usually circumscribed, 
and may be located in the meUullary canal, or, much more often, in the ca.n
cellous extremity of a long bone, especially in the head of the tibia or the lower 
end of the femur. It probably is due ordinarily to the newly-aroused activity 
of long-latent pyogenic organisms left over from an osteo-myelitis of childhood; 
but at times it may be consequent upon a new infection attacking parts less 
resistant than others because of their having previously been the seat of a 
septic inflammation, 

Rarefaction of the bone takes place in a. limited area; condensation goes 
on around it, though rarely to the extent of producing necrosis, except, it 
may be, of very limited amount; pus may be almost altogether absent or may 
be present in considerable quantity and form a chronic abscess in the interior 
of t!te bone (Pl. XII, Fig. 1). 'l'his is especially frequent in the cancellated 
tissue in the lower end of the femur or in either end of the tibia. The most 
characteristic symptom is pain, severe, often intense, gnawing or boring, 
decideJly worse at night, limited to a small space, pressure over which is usually 
painful, sometimes because of associated periostitis, at times disappearing for 
weeks or months to reappear again, often without any apparent cause. The 
bone is frequently decidedly enlarged as the result of its early inflammation or 
of the hypertrophying effect of the long-continued secondary osteitis. 

No trea.tment is of value except drilling or trephinmg, by which exit is 
afforded the pent-up pus, thus taking off the tension. Careful exploration with 
a long pin or fine drill, carried in various directions through different openings 
or from the sides of the trephine-well, should be made before deciding that pus 
is not present. Even if no pus can be found, relief is afforded and the so
called neuralgic condition is removed. Not seldom the pierced bone is abnor
mally dense. When pus is found it is wise not to be content with simple 
evacuation of the matter, Uut to scrape away the softened bone, letting the 
resulting cavity fill up or contract as it may, or, better, endeavoring to secure 
its rapid and complete closure by means of a blood-clot or bone-chips, for the 
success of which attempt complete asepsis is required. 

'l1he overgrowth from irrjtation resulting from this form of osteitis may 
affect a part or the whole of a bone. At times it is very great, producing 
marked deformity. Although a chronic process, it is very generally the result 
of the early osteo-myelitis, and the process never having been altogether 
arrested, it can hardly be considered a part of the phenomena of chronic pyo
genic osteitis unless the.re is joined with it the limited su~1)l.1rat.ion alr~ady con
sidered. Overgrowth m length consequent upon the irritative act10n of a 
tubercular osteitis is at times observed, and has occurred after excision, par
ticularly of the lower articulating extremity of the femur, the region of the 
epiphyseal line not having been removed. 

Much more often after both tubercular and septic inflammations, whether 



lNFLAi\Df.\TION OF BONE. PLA'l'E XII. 

l. A~cess inthegreattrochante r. 2. Trupactedfractureofncckoffemur. 



• 



SURGERY OF THE OSSEOUS SYSTEM 271 

an operation bas been clone or not, there is arrest of development, and as a 
result shortening, which in children is apt to be progressive up to the time of 
full maturity. 

Atrophy, evidenced by lessened solidity, thickness, or length, or by all of 
these conditions, is the necessary result of long-continued defective nutrition 
due to feebleness of the general circulation or to disturbed innervation of the 
part. It is a common phenomenon of chronic osteitis. It may be temporary, 
a after fracture, or permanent, as in infantile paralysis and in old age. It 
ca.uses more or less impairment of the functional value of the bone and strongly 
predisposes to fracture. No special treatment is of value, unless it be the 
production of hyperemia, as by frequent applications for a limited time of the 
h:-;march bandage or by drilling the bone. 

RHACHITJS. (SEE CUAPTER xv., Jl. 81.) 

OSTEO-MALACIA (:o.lOLLITIES OSSIUM, MALACOSTEON). 

This is n. dis.case of adult life, and is very rarely met with in children or old 
persons. In the great majority of cases it affects women, chiefly those who are 
pregnant. or who have borne children. It is characterized by progressive soft
ening of the various parts of the skeleton, with resulting deformities (Fig. 58), 
usua.11y goes on from bad to worse, and after it may be a number of years causes 
death, chiefly from exhaustion or disease of the lungs. It has been attributed 

FIG. 58. 
to the actioll of many causes, such 
as defective nutrition, excess of 
lactic acid, disease of the trophic 
nenres, ovarian and uterine 
changes, etc., but the real excit
ing ca.use is uncertain. 

'l'he bone lesions are great 
increase of VtlSCularity with re
sulti11g hemorrhages, degenera
tion of the medulla and its ulti 
mate conversion into a pulp re
sembling splcnic tissue, absorp
tion of the lime salts, destruction 
of the trabcculre, fofmation of 
cavities or more rarely tumor-like 

Deformed l'eh·is from O:.teo.malacia (Oilier) enlargements. nnd absorption of 
the cortical layers. The perios

teum is ordinarily thicker and more vascular than uormal, and serves as a pro
tective envelope to tbe broken-down bone. Fracture from muscular action or 
from slight movement is of frequent occurrence, and deformity to a greater or 
lesser extent is sure to be produced in other than tho mildest cases, the distor
tion at times becoming excessi,·o and most peculinr. 

Until such deformity has occurred, or until at least the softening has 
advanced so far as to permit of bending of the bone, the diagnosis is difficult 
and uncertain, since the progress of the disease is for a considerable time an 
insidious one. ~rite ear1y-developed and persistent pain ordinarily causes the 
affection to be regarded as rheumatic; but the multiplicity of the painful areas, 
the sex of the patient, the existence of pregnancy, and the presence of large 
quantities of the lime salts in the urine, should direct attention to the probable 
existence of osteo-malacia.. 
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Though commonly for a time not exerting any unfavorable influence upon 

~i!~y ~~~el;,c~~i~nra~i'n~e:i~~~ ~~a~~:~~~6J1::a6s~ ~=~~f1;·ee~Ji~;~a~~f1;.' t\~~~~ 
cal treatment by the use of phosphorus and the phosphates, the lime salts, cod
liver oil, etc. has proved of littl e or no value. '!'be best possible hygienic 
surroundings should be secured and the patient kept quiet and free from pain. 
Proper retentive dressing should be applied to prevent fracture and lessen 
deformity. Of late in a few cases the ovaries and uterus have been removed 
with reported decided benefit. When this operation is not done, pregnancy 
should be prevented, as childbearing exerts a powerful and deleterious influence 
upon the progress of the disease. 

FRAGILITAS OSSIUM. 

Abnormal brittleness due to rarefaction and predisposing to the occurrence 
of fracture upon the infliction of sl ight violence is sometimes observed in cases 
of syphilis, of malignant tumors, and of trophic disturbances after injuries of 
bones and joints necessitating long confinement. It is also seen in the earlier 
stages of rickets, in general paralysis, and in tabes. But, besides this condition, 
which is a sequel of disease, there is at times seen a pure and simple fragility, 
accompanied, so far as can be discovered, by no pathological changes, general 
or local. This fragilitas ossium is, as a rule, an inherited peculiarity manifest
ing itself in infants (even in the fetus in utero), in chi ldren, and in adolescents, 
and ceasing to exist when full maturity is reached. Fracture after fracture in 
one or in several bones or in many parts of the skeleton occurs, presenting 
the usual symptoms and followed by rapid recovery. As the cause is un
known, nothing can be done further than to protect the individual from injury 
as much as possible, and to treat the fractures in the usual way. 

SYPHILIS OF BONE. (SEE SYPDILIS.) 

TUMORS OF BONE. 

Bone tumors, like tumors of other parts, are benign or malignant; the 
former being commonly exostoses, fibromata, or chondromata, the latter sar
comata or carcinomata. 

ExosrosES are homologous outgrowths differing from hypertrophies in 
that but a limited part of the circumference of the bones is involved. '!'bey 
are either spontaneous, and appear first during the period of development, or 
are symptomatic of osteitis, traumatic or non-traumatic, usually syphilitic. 
'!'hey are located chiefly upon the long bones, the skull, or the maxilla., and 
are general1y cancellous in structure, but at times compact, even of ivory 
hardness; this is particularly true of the syphilitic exostoses of the skull. 
When developmental, originating in childhood, though the outgrowths may 
be found upon any part of the skeleton, even upon many and generally sym
metrical parts at the same time (Fig. 59), they are commonly in connection 
with a long bone near its epiphyseal line. If primarily upon the diaphyseal 
side of the cartilage of conjunction, they may apparently be carried upward 
as the shaft elongates, so as ultimately to occupy a level much above the 
articular extremity. 'l'hey may be either broad-based or pedunculatcd, and 
not seldom the free extremity is covered by a bursa resulting from friction or 
the separation of a part of the synovial sac in the outgrowth of an originally 
subsynovia.l spur. 'fheir growth ceases, as a rule having few exceptions, at 
or before the twenty-fifth year. 
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The diagnosis is common ly easy, the tumor being bard and fixed and 
readily. felt or seen. Pain. is seldom present, and whatever local damage 
results 1s from pressure causmg atrophy or 
ulceration of the overlying soft parts (and Fm. 59. 
this is not of common occurrence) or from 
position interfering with the free use, espe
cial ly with flexion, of the limb, as in sitting 
or riding. In a large proportion of cases 
no serious inconvenience is experienced. 
When the mass is upon the inner side of 
the skull (of diploic origin, as a rule), a 
resulting compression of the brain may 
give rise to serious cerebral disturbances, 
but often no appreciable effect is produced, 
and the existence of the tumor is not dis
covered until after death. 

The only effective treatment is opera
tive, removal of the growth, or the break
ing of it off, the former being preferable, 
the latter practicable only when the tLttacb
ment is by a pedicle. In many cases no 
treatment is required. 

FrnRO;\lATA.-Springing from the peri
osteum or, much less frequently, central in 
origin, the fibrous tumors of bone are found 
generally in connection with the maxill~ 
and the base of the skull, though they are 
occasionally located upon the vertebrre, the 
pelvis, or the long bones. When of long 
standing they are likely to undergo degen
eration, fatty, cystic, or, particularly, cal
careous, rarely becoming ossified. Not sel
dom they arc either primarily or secondarily 
mixed in character-fibro-sarcomata, fibro
chondromata. Their <levc!opment is slow, 
and they often cease to en large a.bout the 
time when the skeleton bas reached full 
maturity, after which they may atrophy, 
or even completely disappear. 

If superficially placed, they can gen
erally be readily diagnosticated by their 
more or less irregular contour, their firm
ness but not bony ha.rdness. their evident 
close connection with bone, and their grad
ual en largement. The most common of 
these growths are the naso-plwryngeal pol,yp 
and epulis, both of which are often decidedly E:x.ostoscs or Various Dimensions (Picrret). 
sarcomatous. 'l1he former is a disease of 
adolescence. It originates from the under surface of the spbcnoid, fills up 
the naso-pharynx. pushes into the nasal fossre and the an.trum on one or b?th 

:~dt~~~~~~l,J!s:~~t~:~ o~i'~~1~d\fo~::o~f~ht!~a:h~~o;~~!~~111~~ fof;~e~~~:~:~~~ 
because ~8f the attending hemorrhages, "hich, as a rule, arc profuse and fre-
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quently recurring. 'rhe character of the central tumors, which are often 
cystic, will not be recognized so long as they are surrounded by a bony 
envelope, and usually is not determined until after their removal. 

Treatment.-Extirpation, preferably by enucleation or, when this is not 
practicable, by excision of the portion of the bone to which the growth is 
attached, is the proper treatment, though, as has been stated, nature some
times affords relief through atr9phy. 

The naso-pharyngeal polyp, if not rapidly growing or often bleeding, may 
be let alone in the hope of spontaneous disappearance when the patient shall 

Fw. 60. have reached the. age of twenty-
five years or a little more; but 
in the majority of cases the risk 
of death from exhaustion conse
quent upon repeated hemorrhage 
will forbid such delay. (See 
Diseases of the Nose.) 

MultiplcChondromataoftheHand(Leo). 

CRONDROMATA.-As might 
be expected, the cartilaginous are 
the most common of the benign 
osseous tumors, their chief places 
of election being the long bones 

(in their extremities) and those of the hands and feet (Fig. 60). They may 
be either peripheral or central, and are not seldom mixed in character, the 
addition of sarcomatous elements being particularly frequent. E''en when 
microscopical examination hai:. apparently shown them to be pure chondromata 
they have at times the characteristics of malignant growths, in so far as they 
recur after removal and by transference of their cell-elements develop visceral 
disease in the lungs, the liver, or the spleen, especially the first. It is possible, 
however, tlrnt these are examples of mixed tumors, all portions of which had 
not been subjected to examination. ~l.1lie more nearly their histological struct;.. 
ure ttpproaches that of embryonic cartilage, the grettter is the littbility to sec
ondary manifestations. 'fraumatism is often an exciting cause. Their growth 
is generally slow; they frequently become cystic, and always tend toward 
destructive changes both in their own tissues and in the part in which they are 
developed. The overlying skin may be unaffected for a long time, but ulti
mately becomes ulcerated, and a sinus is established communicating with the 
breaking-clown tumor-mass. 

As a rule, they are not painful except when there is involvement of or 
pressure upon adjacent nerves, either of which is comparatively rare; but by 
their presence they may interfere with free muscular or articular movements. 

If externally located, as upon the hands or feet, their diagnosis is easy: 
when upon the long bones it can be made as a strong probability if regard is 
bad to their position, their slow growth, their elastic firmness, which though 
decided is not that of bone, and their irregular contour. When softened or 
cystic their nature may be misunderstood unti l after incision or puncture. ·when 
of mixed sarcomatous character, because of rapid growth and associated consti
tutional weakness they may be readily mistaken for ostco-sarcomata-a mistake, 
however, of no practical importance, since the trea.tment of the two affections is 
the same. The central growths cannot be recognized until they have reached 
considerable size, and even then their character will not generally be deter
mined before removal. 

The only treatment of value is operative, the growth being removed either 
by itself when it is external and pedunculated, or with a part or the whole of 
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the bone in which it rests; in other words, by taking it out and scraping away 

FIG. 61. 

Osteo·sarcomaOftheFemur(originnl). 

the tissue immediately about it, by excision of the diseased portion of the bone, 
or by amputation. 

MALIGNANT TUMORS.- The malignant bone-tumors are either carcinoma.· 
tous or sarcomatous. 'l'he former are comparatively rare and ahmys secondary; 
the latter are of frequent occurrence and primary, except when following upon 
like disease of tne adjacent soft parts or upon melanotic sarcoma. Unlike osteo-
carcinoma, osteo-sarcoma is a disease of early life, even of infancy and childhood, 
only a very small proportion of the cases observed occuning in individuals 
over forty years of age. llistologically, it is of three varieties-round-celled, 
spindle-celled, and giant-celled; locally, there are two varieties-central and peri
ostcal. Its malignancy structurally is in in verse proportion to the size of the 
cells, being greatest in those tumors made up of small round and spindle cells, 
least in those composed chiefly of giant cells. As respects location, when 
originally external it progresses more rapidly, bas earlier and more frequently 
secondary visceral manifestations, and is more certainly fatal than when inter
nal. It especially affects the rnaxillre and the long hones; of the latter, those 
of the lower extremities much oftener than those of the upper. The adjacent 
ends of the femur and tibia are the most common sites (Fig. 61). Local injury 
is a strongly predisposing ca.use. 

Osteo-sarcoma affects a. neigbboring joint comparatively seldom, even at 
times passing outside the articulation from one bone to another. Often the 
bone in which it is situated is so weakened by it that spontaneous fracture 
occurs, and this is occasionally the first indication of its existence. Its rate 
of growth is variable, though with rare exceptions it is rapid as compared 
with tha.t of the benign tumors. The size which it may attain is usually 
not great, but is occasionally enormous. rrhe central growths, which, speaking 
genernlly, arc giant-celled at the extremities of the long bones, and roun?- ?r 
spindle-celled in their shafts, h::we for a. time an o seous em·clope, so tbm m 
some cases as to yield and crepitate on pressure, and later a complete or par~ial 
osteo-periosteal capsule. This is not the case with the external growths, the lim
iting wall of which is periosteum until that membrane has become involved and 
the disease has pushed through it into the adjacent soft parts. 'rhe vascularity 
of the internal tumors may be so great as to render them pulsahle, apparently 
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aneurysmal. Without doubt nearly all the reported cases of aneurysm qf 
bone have been i;:arcomata of this character. Hemorrhage into the substance 
of the tumor is of frequent occurrence, and degenerations, fatty, cystic, and, 
especially in the pcriosteal growths, calcareous or to a greater or lesser extent 
bony, commonly take place. Dissemination, with resulting disease of remote 
parts, bony or visceral, is chiefly by way of the blood-vessels, affections of the 
lymphatic glands being infrequently observed. '\"hen present it is in large 
measure only irritative in character. 

The chief symptoms are pain, which is seldom absent, and at times is 
intense; swelling, recognized early in the external, but much later in the 
internal, variety, in shape globular, pear-shaped, or conical near the end of a. 
long bone, spinclle-shaped upon the shaft; and increased heat, as determined 
by the band or the surface thermometer. There is little or no impairment o-£ 
the joint motions for a considerable time. 

The diseases with which it is most likely to be confounded are rheumatism) 
because the pain is usually in the neighborhood of a joint, and tubercular dis
ease, because of the location of the swelling. But, taking into consideration 
the age of the patient, the non-existence of other evidences of any diatl1etic 
affection, the absence of joint disease, the firmness of the growth. especially 
in its earlier stage, the rapidity of its enlargement, and the local temperature
changes, a strongly probable, if not absolute, diagnosis can usually be readily 
established. Puncture or exploratory incision may be ma<le if necessary. It 
may also be mistaken for an abscess. 

The treatment to be effective must be radical, the affected bone being 
removed, or in an extremity amputation being done at or above the nearest 
joint rather than in the continuity of the bone, except in cases of central giant
celled growths in the lower end of the bones of the leg or of the femur. When 
necessity seems to demand disarticulation at the hip, it is very questionable if 
any operative interference should be resorted to, in view of the risks of the 
amputation and the almost absolute certainty of an early recurrence of the 
disease in the stump or viscerally. After amputation other than at the hip the 
probability of reappearance is strong: even in the least malignant variety, the 
central giant-celled, it occurs in about one patient out of five. 

ACTL'<"OMYCOSIS. (SEE p. 133.) 

ACROMEGALY. 

Enlargement of many of the bones of the skeleton, especially of the face 
and bead, the thorax, the pelvis, and the foot and hand, is a very constant 
symptom of the peculiar and rare nervous affectiou first described by Marie 
in 1886, and by him named acrome.qaly. Such enlargement is a true hyper
trophy, new growth taking place under the periosteum and at the cancellous 
extremities. The bones of the bands and feet and the lower jaw are early 
and markedly affected. 

~rhc more common surgical diseases with which it is likely to be con
founded are osteitis cleformans and arthritis deformans. From the former it 
may be differentiated by the earlier age at which it appears, by the almost 
constant affection of the feet and hands, by the absence of curvature of the 
long bones, by its being generally symmetrical, ant! by the ordinarily much 
greater disease of the face than of the bead; from the latter, by the great 
overgrowth of the bands and. feet, and by the absence of the j)ain_, the 
deformity, and the later ankylos1s that are symptomatic of the JOtnt affection . 

~I.1he disease is of long duration and incurable, and no treatment has any 
special influence upon the progressive hypertrophy. 
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CHAPTER III. 

FRACTliRES. 

DEFI NlTCON.-The sudden, forcible destruction of tho continui ty of a bone, 
in whole or in part, except when done with a cutting instrument, is called a 
fracture. A simple fracture, in the common use of the term, is one that is not 
compound (see below); a spontaneous fracture is one produced by very slight 
violence; a pathological fracture is one made easy by partial destruction of the 
bone by disease; an ununited fracture is one in which bony union bas not yet 
taken place after the lapse of a period of time that is usually suffi cient for repair. 

The injury is a common one; it occurs a.bout three times as frequently in 
males as in females, but the proportion varies at different ages: in infants 
and between the ages of fifty and seventy yea.rs both sexes arc about equally 
affected; in middle life fractures are ten t imes as frequent in men as in women; 
and after the age of seventy women are much more frequently affected than 
men, the commonest fracture then being that of the neck of the femu r. The 
majority of fractures occur in the first and third decades of li fe, but if the 
number of people li ving at the different ages be considered, the greatest rela
tive frequency will be found at about the age of sixty years. 

The following table shows the relative frequency of fractures of the dif
ferent bones. 'l1he italics mark bones with more than 10 per cent.: 

F ractures Treated in the London H ospital, 184 ?-77. 

, _____ ,_n_o_spi-tal. pa~~~ts. ~ Pcrcent:___::mbcrbyRegions. P~ 

~:~': m 5~~ ]~~~ ~:m } 11~~802. } ~I 
Sp;ne 169 3 172 0.331 I 
Pelvis 139 3 142 0.273 
Coccyx . 5 10 15 0.028 Trunk, 

~~:m;m· 41:~ 347~ I 82~~ 1~:r~~ 9,061. li.457 

Scapula . 13.5 290 . 425 0.818 ' 
Clavi.cle. 382 7458 7840 15.094 f 
Arm . . . . 1064 3020 40<2.4 I 7.863 Cpper extremity,} 52.214 Forearm . . 

1 

709 8731 9440 18.175 27,11 9. 
Hanel . . 856 4899 5755 11.080 J 
Th;gh . . . 3072 171 32431 6.243 i 
Patella . · 1 649 15 664 l.278 Lower extremity,} 96 473 
Leg . . . 8067 256 8323 16.024 l 3,i50. - · I 
Foot . . 965 555 1520 2.926 J I 

22:503 29,435 I 51,938 

V ARIETIES.-'l'he varieties of fracture are numerous, the differences depend
ing upon the extent, direction, and seat of the fracture, the number of bones 
involved, the associated injury of the soft parts, and the character or mode of 
action of the causative violence. 'l1hey may be grouped as follows: 

l. Incom p lete fractu res. 

~
a) Fissure. 
b) True in?omplete fracture, "green-stick" fracture. 
e) Depressions. 

(d) Separation of a splinter or of an apophysis. 
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2. Complete fractures. subdivided, accordin~ to-
(a) JJirection of the line of fracture, into transverse, oblique, longi

tudinal, toothed, V-shaped, T-shaped; 
(b) Seat of the fracture, into fracture of the shaft, neck, condyle, etc., 

separation of the epiphysis; 
(c) Relations to neighboring Joints, into intra-articular, extra-capsu

lar, intra .. capsular; 
(d) JJJo<le qf production, into fractures by direct violence, by indirect 

violence, by muscular action; 
(e) Number of fractures or of bones fractured, or the extent and 

character of the crushing, into multiple, comminuted, impacted, 
and fractures with crushing. 

3. Compound fractures, including, as a special cJass, 
Gunshot fractures. 

1. Incomplete Fractures.-This class includes fractures of long bones 
in which the continuity of the bone has not been entirely lost, and fractures of 
the flat bones in which the line of fracture docs not extenu completely across 
the bone or through its entire thickness. 

Fissure, or fissw·ed fracture, is a split or crack of limited extent; the most 
frequent examples are in the bones of the cranium and in connection with 
complete fractures of other bones. 

True incomplete, or "green-stick," fractw·e is one involving part of the 
thickness of a long bone, and accompanied by some longitudinal splitting and 

by" permanent bending of the unbroken portion. Possibly 
Fw. 62. in some cases there is only permanent bending without visible 

fracture. It occurs in the young, and especially in the clavicle 
and forearm (Fig. 62). In correcting the deformity, which is 
best done by bending the bone in the opposite direction, the 
fracture is frequently made complete. 

Depression is the crushing of a portion of the thickness of 
a bone; it perhaps belongs more properly among "wounds of 
bone" than among fractures. The class also includes certain 
rare" fractures by depression," in which by the forcible bend
ing of a Oat bone a fragment is broken from the side toward 
which the bone is bent, as in isolated fracture of the inner 
table of the skull : it does not include "depressed fractures 
of the skull," in which the entire thickness of the bone is 
broken. 

Separation of a Splinter or qf an Apopliysis.- Direct 
violence, as by a bullet or a sword, may break off a piece 

P~~~~ °Fr~~~~~ without completely fracturing the bone, or the violent con-

(/u~~~nf.actius :~~ti~:arof0; :~~~ll~ ~1~ ~0~t~·a~~ e~~:r~~~pth;~~g~0 ~,.~~tm:~! 
tendon or ligament is attached. 

2. Complete Fractures.-(a) Subdivided according to the Direction of 
the Line of Fractm-e.-'l'he fracture is termed transverse (Fig. 63) if its line 
is exactly or nearly transverse to the long ~xis of the bone and regular ; 
longitudinal (Fig. 6-!) if it runs for a considerable distance more or less 
exactly parallel to the long axis; oblique (Fig. 65) if its direction is inter
mediate between the two preceding. The division is of course somewhat 
arbitrary. The fractu re is termed toothed or dentate (Fig. 66) if its line is 
broken by sharp points and depressions, which may constitute a. serious 
obstacle to complete reduction . V-shaped fracture of the tibia (Fig. 67) is 



FRACTURES. 279 

characterized by a prominent triangular projection at the lower end of the 
upper fragment on its inner aspect; its 
especial importance, other than the occa- Fw. ti3 Fie. 6·1. 
sional difficulty of reduction, !s due to 
a fissure which may extend from the 
corresponding re-entrant angle on the 
lower fragment down to the ankle-joint. 
T-.,/wperl fractures are found at the 
lower encl of the humerus and femur, 
and are sometimes termed intereondy
loid (Fig. 68): there is a transverse line 
of fracture above the condy les, and a 
longitudinal one running frorn the trans
verse line downward between the con
dyles. 

(b) Subdividecl accoi·ding to the Seat 
of tl1e Fracture.-The fracture receives 
~name indica.ti,,e of the portion of the 
bone im·olved in it: thus, fracture of 
the shaft, of the neck, of a condyle. or 
of a specific process, as the malleo-
1us, greater tuberosity of the humerus, 
olecranon . The term separation of an 
epl}1li.lJsi~ also indicates that the frac-

~~~?n~il~: j:::~!!~no~e~:~:~yt~! ~~~p~~:J; Tr~1rf£fa~?g: Lo~g~t~~t1l!1(~f~c;g~). or 

and the shaft; this variety is found, 
of course, on ly in persons whose growth is not yet complete; that is, as a 
rule, only in those who have not yet reached the age of twenty-four or 

Fw. 65. 

ObliqueFractureoftheClavicle(Stimsoo). 

twenty-five years; the date of consolidation of the epiphysis with the shaft 
varying with the sex, the individual, and the different bones. Separation of 
the epiphysis is more easily effected than a fracture of the same bone by cross
strain: the periosteum is usually stripped up from the shaft for a considerable 
distance, varying with tlie displacement, ancl remains attached to the epiphysis. 
The injury is of especial importance because of frequent difficulty of reduction, 
and because the irritation of the traumatism may lead to premature ossification 
of the cartilage, with consequent local arrest of growth . 'J1his consideration is 
of most importance at the knee, the upper encl of the humerus, and the lower 
end of the radius and of the ulna, where the principal growth in length of 
the respective bones occurs. 

(r) Subdivided according to the Relations to Ne~qhboring Joints.-'l'he 
term intra-articular indicates that the line of fracture extends into a joint-a 
complication that is important because of the possible inflammation of the joint 
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aml of possible change in the relations of the fra.gm_~nt, either of whi~h mav 
permanently restrict the mobility of the joint. lntracaps1tlar and extra-

Fin. 66. 

Fro. 67. 

V-shaped Frac
ture(Stimson). 

Frn. 68. 

Intercondyloid Frnctun· of the 
llumeru~ (!-'limsoul. 

FIG 69. 

capsular are terms used almost solely in connection with fractures of the neck 
of the femur to indicate the position of the line of fracture within or without 
the attachment of tho capsule to the femur. 

(d) S1tbdivided accordin.q to t/ie lJiode of Production.-Fracturcs by direct 
violence arc those in which the fracture takes place at the point where the blow 
is received j fractures by indirect violence are those in which it takes place at a 
distance from that point; fractures by 1nuseular action are those in which the 
fracture is produced by the action of the patient's muscles. 

( e) Subdivided according to the Number of Fract1tres or of Bones Fractured, 
01· to tlie Extent and Cliaracwr ~f tlie Crushin_q.-The term multiple indicates two 
or more separate fractures of a bone, or the fracture of two or more bones other 
than the tibia ant.I fibu la.or the radius and ulna of the same limb. A connninuted 
fracture (Figs. 69 to 72) is one accompanied by considerable splintering of the 
bone, which is broken into several small fragments. An impacted fracture 
is one in which one main fragment is driven into a.nrl firmly fixe<l in the 
other, which is commonly the expanded spongy entl of the bone; the spongy 
portion into which the other fragment is driven is necessarily more or less 
crushed thereby, and if the crushing and splintering arc such that the enter-
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ing piece is not firmly impacted, the fracture is said to be one u•ith crushing. 
Both conditions are more common in ad,,anced life, and, as the crushing 
amounts to an actua.1 loss of substance, some deformity must persist. 

FJG. 7"2 

3. Compound Fractures.-A compound fracture is one which com
municates with the exterior through a wound of the O\'crlying soft parts. 
'l1he fatter wound may be directly caused by the same violence that pro
duces the fracture, as in the passage of a wheel of a wagon across the 
leg, or it mny be mMle from within outward by the forcible projection 
of the end of one of the fragments through the skin ; or a. simple frac
ture may become compound through sloughing of the soft parts occa
sioned either by .bruising inflicted at the time of the accident, or by 
the pressure of a d1splaced fragment, or through careless handling, or by the 
movements of the patient while delirious. 'The injury is much more serious 
than a simple fracture. because of the possibility of infection of the wound, with its 
train of consequences-suppuration, necrosis, failure of union, septicemia, and 
loss of limb or life. Excluding the hand and foot, compound fractures, accord
ing to Gurlt, a.re most frequent in the leg, being 17.96 per cent. of all com
pound fractures; those of the forearm form 11.GS per cent. ; those of the 
femur, 7.05 per cent.; those of the humerus, 6.66 per cent. The prognosis is 
serious in compound fractures by direct violence, because the soft parts are usu
ally so bruised and lacerated that primary union cannot be obtained; whereas 
in fractures by indirect violence in which the wound of the Rkin is made by the 
end of a fragment the prognosis is much better, for the wound is generally small 
and clean, and if properly treated will usually unite promptly, and the fracture 
will thus be transformed into a simple one. ~1he diagnosis of' the compound 
character of a fracture, when in any doubt, may be ma.de in case of necessity 
by careful exploration of the wound with the purified finger, but usually, and 
especially whenever the wound is small and bruising or laceration is absent or 
slight, it is better to abstain from completing the diagnosis by any measures 
that may increase the chance of infection, a.nd to direct all efforts to obtaining 
the prompt disinfection and closure of the wound. 
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Gunshot fractures(Figs. 69, 70, 73) constitute an especially severe form of 
compound fractures because of the usually extensive comminution and fissuring 
of the bone, the bruising of the soft parts along the track of the bullet, and the 

Frn.73. 
greater frequency of associated injury of important blood-ves
sels and nerves. A small bullet may make a clean perforation 
with but little splintering; a large one literally smashes the bone 
at the point of contact and produces fissures that may extend 
to a great distance; the bullet may pass completely through 
the bone or may lodge in it. In fractures produced by a 
charge of shot the associated laceration of the soft parts is 
usually the dominant feature of the case. Amputation and 
excision ha.ve been the rule in the past, an<l discussion has 
turned mainly on the respective merits of primary and second
ary operations. Antiseptic surgery bas not yet been put to a. 
sufficient test in war to determine fully the extent to which it 
will modify previous rules of treatment, but it will undoubted-

?n a;~~\\ t~r~~~~: i~~ca~ lb~~:r cf~~fi;r~;~~"~f ~~~;ssuapnp~/~~~~ 
and infection can be prevented in a large proportion of bullet 
wounds, and that the removal of the bullet is not a necessary 
preliminary to successful treatment. The guiding principle is 
to abstain as far as possible from exploration of the wound 
with probe or finger, to disinfect it thoroughly by antiseptic 
washing, and to seek its prompt healing under a single dress
ing combined with measures to immobilize the fracture: this 
failing, counter-openings, dra.inage, and irrigation to meet the 
needs created by suppuration. 

DrsPT,ACEJ\IENTS.-'The fo1lowing six classes comprise the 
common changes in the relations of the principal fragments,
the name indicating, in all but the fifth, the direction in which 
the change has taken place: 1, transverse displacement; 2, 

G~~~~0~J;:~:(l~~; angular; 3, rotary; 4, overriding; 5, impaction or crushing; 
Med. Mus.). 6, direct longitudinal separation . Commonly two or more are 

associated in any given case. 
Transverse or lateral displacement may take plac~ in any direction at right 

angles to the long axis of the bone, and may be complete or partial. In angular 
displacement one fragment deviates obliquely from the line that represents the 
normal relation of its long axis to that of the other fragment. In rotary displace
ment one fragment has been separately turned about its long axis. In overriding, 
the upper and lower ends of the bone are brought nearer to each other by the 
passage of the broken surfaces past each other: it is common in oblique frac
tures, and is necessarily associated with some transverse displacement, and usu
ally with angular displacement. In impaction or crushing the bone is 
shortened by the forcing of one fragment into the other, or in spongy bones 
an angular displacement is effected by the crushing of the bone at the angle 
on the side toward which it is bent. Direct )ongituclina.l separation is most 
commonly seen after fracture of the patella and olecranon, and is then due 
to the contraction of the attached muscle; but it may be produced after frac
ture of the humerus by the unsupported weight of the lower part of the arm 
and the forearm. 

Displacement may be caused at the time of the accident by the force 
which produces the fracture, or subsequently by the action of gravity or of 
the attached muscles upon the fragments. 'l'he tonicity of the muscles and 
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their contraction when excited by pain habitually tend to produce angular 
displacement, and overriding when the character of the displacement per
mits it. (See Figs. 63 and 65.) 

ETIOLOOY.-1. Predisposing Causes.-These arc of two kinds, normal 
and pa.thological. Normal predisposing ca.uses are found in the shape, struc
ture, and functions of the different bones, with such modifications as are pro
duced by advancmg years. A long bone is exposed by its very length, as well 
as by the uses which that length suhserves, to fracture by indirect violence, by 
cross-strain, or by torsion; length is to that extent a predisposing cause. A 
short bone or the spongy encl of a long one is fitted by its texture and its 
brettdth to receive and t ransmit violence with the minirnum of damage to the 
bone with which it is in contact, but the same texture and breadth expose it to 
easy crushing and splintering when the violence is unusually great or is abnor
mally directed. To tha.t extent its spongy texture is a predisposing cause. 
11he normal curves found in so many long bones, and the transformation of 
the seg.ments of a limb into the equivalent of a single sharply-bent bone by 
the r1g1d1ty of the strongly-contracted muscles, tend to diminish the risk of 
dangerous violence to the tnmk and viscera. in a fall, but in thus protecting 
vital organs they become themselves more exposed to fracture. 

As age advances the bones become more fragile by rarefaction of their 
spongy and compact tissue: the change is an actual diminution of the amount 
of bone-tissue in the bone, not an alteration in the proport ions of the different 
elements that compose that tissue; there appears to be no increase in the amount 
of the earthy matter, either actually or relatively. As an habitual incident 
of advanced age this senile atrophy may be deemed a normal predisposing 
cause, but when it appears prematurely or in an excessive degree it is patho
logical. Such prema.ture and excessive fragility, dependent upon causes that 
are not always understood, may be inherited or acquired. Cases have been 
reported in which successive generations have shown remarkable liability 
to fracture from infancy; in one instance a. child received fourteen fractures 
before be was thirteen years old. Io other cases some or all of the children 
of a family have shown it, the pa.rents being free from it; thus, a girl suf
fered thirty-one fractures between tile ages of three and fourteen years, and 
her sister nine between the ages of eight months and six years, while two 
brothers and a third sister showed no such predisposition. The cases are 
much more numerous in which a similar liability to fracture has developed later 
in life, the bones breaking under the slightest violence or muscular effort. 
Such fractures commonly unite within the usual time. Post-mortem examina
tion has shown great thinning and rarefaction of the bone. Fragility may be 
developed by disuse, as in limbs that have remained dislocated, and in conjunc
tion with certain diseases of the nerve-centers. Rhachitis is a predisposing 
cause in childhood, through the incomplete development of the bone-tissue 
to which it leads, the bone remaining spongy instead of developing a firm, com
pact, cylindrical formation. Syphilis, cancer and other tumors, and ca~ies may 
predispose to fracture by destroying a portion of the bone. Rheumatism bas 
been alleged to be a predisposing cau~e, because some patients have suff~red 

~~~/;rfc~~~i1~ ~~o~~i~t:~~1~0n~;~ ~;· !0~:u~~~~~~t~!~1:0 t~1~fe ~~;l~s~;?c:dnd¥s;~~1i·t~!~~~ 
call such pains "rheumatic" accounts for the supposed connection . Fracture 
of the patella is not infrequently preceded by such pain, which seems possibly 
to be evidence of previous slight injury or partial fracture. . . 

2. Imm ediate or Determining Causes of Fracture.-The immediate 
ca.use of a fracture may be violence received at some point upon the surface of the 
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body, or exerted upon the bone that is broken by the muscles that are attached 
directly or indirectly to it. 'fhe former arc termed fractures by ei:ternal vio
lence, the latter fractures by muscular action. 'J'hc latter class does not include 
oases in which, while the causa.ti\·e force originates in the contraction of the 
patient's muscles, an additional and essential factor is created by external resist
anre, as in the breaking of the leg by a. sudden turn or forward movement of 
the body while the foot is held fast, or of the arm by striking it against some 
object. 

Fractures by external violence are divided into two classes which have 
important clinical differences-those by dfrect and those by indirect violence. 
Fractures by dfrect violence are those in which the bone is broken at a point 
corresponding to that upon the surface where tbc blow is received ; fractures by 
indirect violence arc those in which the bone is broken at a distance from the 
point where the blow is receiYe<l . An important clinical difference is that in 
the former the overlying soft parts are contused, and often to such an extent 
that the fracture is or soon becomes compound, and primary union of the 
wound is difficult or impossible; in fractures by indirect violence the injury to 
the soft parts i' habitually less, and if the fracture is compound the edges of the 
wound in the skin arc not so contused that primary union is difficult to obtain. 

Fractures by muscu lar action are most common at the pate11a, the 
bone being broken by the powerful contraction of the quadriceps; in other 
cases the muscles produce the fracture by exaggerating the normal curve of the 
bone, as the humerus or femur in spasmodic or voluntary contraction, or the 
ribs in coughing, or the sternum in straining during labor; or by tearing off 
an apophysis to which the muscle is attached, as the coracoid process or the pos
terior en<l of the c;l lcaneum; and in others by creating .in portions of the body 
conditions of momentum which act .in the same manner as external violence, as 
in fracture of the humerus by throwing a. stone, of the femur by kicking at, 
but not striking, an object, of the neck in throwing the head back. 

SYMPTOMS AND DrAGNOSIS.- Before proceeding to the examination of the 
injured region inquiry should be made into the circumstances connected with 
the injury, and the question should always be asked if the part has been pre
viously injured, in order tba.t an old deformity may not be mistaken for a 
recent one. 

1. OBJECTIVE SYMPTOMS.-Deformity.-Under this term are included 
changes in the appearance of the injured region, in the dimensions of the 
limb, and in the relations of different bones or parts of bones to one another. 
Swelling occurs promptly, and .is often associated with heat and redness. 
Eccbymoses appear rather tardily in fractures by indirect violence, and usually at 
some distance from the seat of fracture. Large blebs, containing a liquid that 
is at first yellow and later bloody, sometimes appear <luring the first or second 
day, especially in fractures of the leg and forearm. Most of the various displace
ments that have been above described may be readily recognized by the eye 
or fin(1er when the bone is not thickly covere<l by ~oft parts; angular displace
ment is often shown by a. change in the direction of the segments of the limb; 
and overriding or impaction .is demonstrated by measurement of the length of 
the bone or of the limb. When the two ends of a bone can be readily recog
nized, as those of the forearm or leg, its length can be directly measured, but 
in fractures of the femur or the humerus it is necessary to measure from points 
on other bones, the ilium and the acromion respectively; and then it is essential 
to accuracy that the injured limb and its fellow with which the comparison is 
made should be symmetrically placed with reference to the bone on which one 
of the fixed points is taken. 'fwo other possible sources of error in measuring 
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shoul<l always be borne in mind: one ls previous injury or disease that may 
have affected the length of either limb ; the other is the normal inequality in 
the length of the limbs which exists in many people; this rarely amounts to 
more than a quarter of an inch, although it ma.y reach an inch or more, and 
its existence is usually unknown to the individual until revealed by measure
ment. 

By abnormal mobility after fracture is meant the independent mobility 
of the frag ments of a fractured bone which is normally one unbrok en structure, 
or the mobility of a joint in an abnormal direction or to ::m abnormal extent 
in consequence of the fracture of a portion of the end of one of th e bones that 
constitute it. It is usually present :tnd rccogniz:.iblc with g reat case when the 
fracture occupies the shaft of a long bone, but it may be absent or unrecog
nizable when the fracture is close to the end of the bone. It is habitually 
accompa.nied by a. sensation of grating which may be heard or felt, ancl which is 
technically known as crepitus. This is produce<! by the rubbing of the broken 
surfaces upon ca.ch other. A bnormal mobility and crepitus arc patbognomonic 
of fracture, but it must be remembered that in not a few fractures either or both 
are absent or unrecognizable, and that failure to obtain them is not a proof 
of the non-ex istence of a fracture. Furthermore, the manipulations necessary 
to recognize them are, in some cases, actually harmful , and the diagnosis must 
be made on other symptoms. 

2. SuBJECT IVJ.~ SYMPTO:'iIS.-These are chiefl y diminution or loss of func
tion, and pain. The history of the case is also of much value. The extent of 
the interference with function depends upon the importance of the broken 
bone to that function, the relations of the fragments to each other, and pain 
or fear of pain. After fracture of the thigh or leg the patient is, as a rule, 
entirely unable to walk or to lift the limb from the bed when he is recumbent, 
but, on the one hand, the disability may be much l es~, and, on the other, equal 
disab ility may be caused by a simple contusion. hlin, either spontaneous or 
aroused by pressure or movement, is a constant accompaniment of fracture, and 
when limi ted to a small area and invariably aroused by pressure with the end 
of the finger or by slight movements communicated to the limb, is a valuable 
sign of fracture-one upon which a diagnosis of fracture in certain regions can 
be safely made when the history of the accident indicates that such a fracture 
may have been produced. 

The examination should be made quietly and systematically; movements 
communicated to th e bone in the search for abnormal mobility and crepitus 
should be slight and gentle, and if the muscles are spasmodically contracted, 
or the patient timid, or the injury obscure and of doubtful character in the 
neighborhood of a j oint, an anesthetic should be employed. 

REPAIR OF FRA CTUHE.-ln simple fractures there is at 6rst some rise of 
temperature, the limb swells promptly, blebs sometimes appear on the surface, 
ecchymoses and yellow discoloration of th e skin extend to a considerable dis
tance: then the swelling subsides, and a firm ovoid mass, which is tender on 
pressure, can be felt about the seat of fracture. 'This grad ually grows smaller 
a.nd harder and the abnormal mobility diminishes. After a lapse of time, the 
length of which varies with many conditions, abnormal mobi li ty entirely disap
pears and the fracture is said to be united. 'l1he length of time requisite for 
such union is greatest, as a rule, when the fracture is of the shaft of th e fem ur 
in an adult, in which case it is usually from six to eight weeks; it is least at 
the spongy ends of the bones, less in children tLan in adults, and greater when 
there is much permanent displacement. After final healing the limb slowly 
regains its usefulness, the muscles 611 out, and the sk in becomes soft, but for 
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many weeks the limb may show a tendency to ,·enous congestion and cedema 
and the movements of its joints be restricted. In compound fractures that do 
not promptly become simple, if left to itself the wound suppurates, the pus bur
rows, neigh boring abscesses form, union of the fracture is deb.yed, and even 
after it has taken place the wound may be kept open for weeks or months by 
suppuration about a loose or attached necrotic fragment. 

The lesions of a fracture comprise the breaking of the bone into two or 
more fragments, the tearing of the periosteum, and the laceration of the soft 
parts. A portion of the periosteum habitual1y remains untorn, although 
stripped up for a greater or less distance from one or both fragments, and con
stitutes a remaining bond, a "periosteal bridge," between the fragments. This 
plays an important part in the repair of the fracture. The periosteum thickens, 
and on its under surface appears a. layer, at first soft, then cartilaginous, which 
extends along the periosteal bridge from one fragment to the other, as well as 
under the periosteum that remains adherent; the portion belonging to the 
periosteal bridge thickens and spreads between the fragments, and ultimately 
becomes bony and continuous with the granulations coming from the bone 
itself. 'l1his is the only portion of the callus which passes through a carti
laginous stage. The bone becomes rarefied by enlargement of its Ilaversian 
canals, and at its broken edge and on the adjoining surface of the medullary 
canal granulations appear which increase until they meet those coming from 
the periostcal bridge and from the other fragments, and fill the space between 
them, and also usually the medullary canal at the seat of fracture. 

These granulations become fibrous and finally bony, and thus is formed the 
call us, which, when complete, fills the gap between the fragments, occupies 
the medullary canal for some distance, and forms a layer on the outside of the 
bone for a greater or less distance above and below the fracture . As time 
passes this callus becomes smaller, and the portion that forms the medullary 
plug may entirely disappear, and thus the continuity of this canal may be 
restored. If there is much permanent displacement, or if the fragments are 
not effectually immobilized during repair, the callus will be larger than under 
other circumstances, nnd tendons and fibrous tissue attached to the bone near 
the fracture may be included in the area of irritation and become ossified. 
Such ossification at a distance may be destructive to the functions of the limb, 
as when a fracture is in the neighborhood of a joint, or in the case of the 
radius and ulna, which may become united to each other with consequent loss 
of rotation of the forearm. Sometimes a neighboring joint becomes entirely 
obliterated by bony union of its opposing articular surfaces. 

Fragments that are ~ntirely detached, even from the pcriosteum, may regain 
their vital connection with the body, apparently by the growth of new vessels 
into their 1-laversian canals, and again form an .integral part of the bone. 
Others may remain imbedded in the callus, but without vascular connection, 
and be tolerated for years: under the influence of various causes they may 
ultimately lead to suppuration . 

Occasionally the evolution of the callus is arrested at the fibrous stage, and 
union is then said to have failed or to be fibrous . Fibrous union mav be so 
close and firm or so well supplemented by the interlocking of the different 
parts of the callus that.have ossified that the limb is very useful. The common 
causes of fibrous umon are separation of the fragments and insufficient 
immobilization. 

COMPLICATIONS AND LATE CoNSEQUENCES.-With the healing of the 
fracture the Jimb is not immediately restored to a normal condition; it is 
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shrunken, the skin is <lry and rough, the limb swells on use, and its joints are 
more or less stiff. 

Most of these abnormal conditions gradually disappear, but in the aged 
the limb may long remain sensitive to free use and to changes in the weather, 
and the stiffne ss of the jo ints may persist. The latter is due in 
great part to the inflammatory conditions that have existed in and about the 
joint as a direct consequence of the fracture, or to the implication of neigh
boring tendons; but in the joints of the fingers it may be due to the immobili
zation, and is much more likely to arise when the fingers have been kept 
extended. It has been clearly shown that prolonged immobilization of the 
larlJe joints, per se, is not a cause of permanent stiffness, and that passive 
motion of the joint is not necessary, or even desirable, during treatment of 
the fracture, to prevent it. If the joint is inflamed, the best means of reducing 
the inflamma.tion and restricting its results is to keep the joint at rest. Per
sistent swelling of the limb, especially of the leg, is apparently the result of 
interference with the venous flow, and may be the cause of or be associated 
with much trouble and annoyance, especially if the callus is large and adherent 
to the skin. rrlte nutrition of the limb is interfered with, persistent ulcers 
form, and eczema torments the patient. 

Persis tent pa r a lysis of one or more groups of muscles may appear as a. 
consequence of injury of a nerve-trunk at the time of the accident, or of its 
later inclusion in the callus; the latter has been observed only in the musculo
spinal nerve after fracture of the shaft of the humerus. 

Ex uberant and Pa inful Ca llus-Excessive size of the callus may 
cause trouble by inter ference with the circulation, or by stretching the skin, 
or by pressure on a nerve. The second cause is not uncommon in the leg, and 
may call fo r relief by chiselling away the bone. Pressure upon a nerve may 
occur at any point where a. nerve lies in close proximity to the bone, as in the 
case of the ulna.r nerve at the back of the elbow. Persistent pain in the callus 
may be due to an inflammatory process, as suppuration about a sequestrum, or 
to a non-inflammatory condition of unknown chnrncter which has been termed 
osteo-neuralgia; occasionally it bas been traced to incl usion of a nerve-fi lament 
in cicatricial tissue. 

'l1he other complications to be described are those that arise during thlf 
earlier period of the case and put the patient's life in danger. lllost of them 
are extremely rare. 

Embolism.-11he thrombus of the small veins that have been torn may 
extend to the large ones, and a portion may be detached and lodge in the heart 
or in the pulmonary artery. For the symptoms and course the reader is 
referred to the section on Thrombus anrl Embolism (p. 57). Fat embolism 
(see p. 92) has been recently recognized as an occasional cause of death in 
the first few days after the receipt of a fracture. Liltui<l fat set free by the 
crushing of the marrow passes into the open veins an<l lo<lge:; in the pulmonary 
capil laries. 11he symptoms are not constant or characteristic; there may be 
sudden dyspnoa with subsequent redema of tho lungs, or there may be only 
prostration without dyspnea, but with cyanosis, quick, feeble pulse, and coarse 
r§.lcs. In some cases the symptoms resemble those of shock, from which the 
affection is to be distinguished by its antecedent perio<l of comparative well
being. 

Rupt ure of a large a rte ry may be caused by stretching or by perfora
t ion; the blood escapes freely until the resistance of the soft parts checks it, 
and then a traumatic aneurysm forms. The general practice is to postpone 
active treatment of the injury of the artery, if possible, until repair of the 
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fracture bas taken place. The bruising of an artery may be followed within a 
few hours by the formation of an obstructing thrombus within it. 

Gangrene m>ty be the result of direct bruising of the soft parts or of 
interference with the circulation in the large vessels arising from their injury 
or compression by a displaced fragment or from the pressure of a bandage. It 
may be partial or may involve the limb as far up as the seat of the fracture. 

Septicem ia and pyemia occur, as a rule, only after compountl fracture, 
and, if the fracture is treated antiseptically, are very rare. 

Tetanus is a rare complication, and is seen most frequently after com
pound fracture. 

Delirium tremens is a frequent complication of fracture in adults addicted 
to the use of alcohol. It is, as a rule, milder than the delirium tremens that 
develops without an injury. \Yarning of its approach is given by agitation 
and insomnia, and it can often be aborted or arrested by the vigorous use of 
sedatives. The outbreak seems generally to be due to the cutting off of the 
daily ration of alcohol, which is usually the result of the accident and the 
admission to a hospital; and this indicates the advisability of continuing mode
rate stimulation for the first week or two in patients who are habitual drinkers. 

Treatment.-By the reduction or setting of a fracture is meant the res
toration of the displaced fragments to their normal position, or at least to that 
in which it is desired that reunion shall take place. The manipulations com
monly employed are traction upon the lower fragment to correct overriding or 
angular displacement, and direct pressure to correct lateral displacement or 
longitudinal separation_ Reduction should be made as completely and as 
promptly as circumstances will permit, having regard to the condition of the 
patient and of the limb . If there are severe associated injuries and the shock 
is great, it is well to wait for reaction, and meanwhile to immobilize the parts 
in partial reduction with simple dressings; if the limb is greatly swollen it 
may be impossible to restore it to its full length without causing dangerous 
pressure. An anesthetic may be required to overcome the opposition of the 
muscles; and in the case of a fracture near to or involving a joint anesthesia 
is doubly valuable, both to recognize the details of the fracture and to facili
tate the complete and accurate readjustment of the parts. 

Usually no greater force is required to effect reduction than that which can 
be exerted by the hands of the surgeon or of an assistant, but in some impacted 
fractures the fragments are so firmly wedged together or one is so small or inac
cessible that reduction cannot be made. Traction is made by grasping the 
lower segment of the limb and pulling firmly and steadily upon it; coaptation 
is made by the direct pressure of the fingers and thumbs upon the fragments 
close to the fracture; angular displacement in "green-stick " fracture, and in 
others where it is not combined with overriding, is corrected without traction 
by forcibly bending the boue back into line. If there is so much crushing of 
the spongy end of a bone that the restoration of the fragments to their normal 
position would leave an important gap between them, the restoration should 
not be ma<le, but the fragments should be left in contact. 

Permanent dressings have for their main object the prevention of dis
placement of the fragments by the action of the muscles or by external forces, 
especially gravity. 'l'he means by which this object is to be attained vary 
greatly in the different fractures, but in most cases they consist of some form 
of lateral support, often combined with permanent traction upon the lower seg
ment of the limb . Dressings applied circularly about a limb expose it to the 
danger of constriction, and consequent gangrene, if swelling should occur after 
the dressing has been applied, and therefore, as a general rule, such should not 
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be used during the first few clays, or if used should be frequently inspected. 
If >tpplied while the limb is swollen, they are liable to be made too loose by the 
subsidence of the swelling and to need renewal or readjustment. As a general 
rule, a roller bandage should not be applied to the limb under the splints; it 
will rarely do good, and may do great harm. Another rule is to include in the 
dressings the joints at either end of the broken bone. 

'l'he simplest form of lateral support is th:it furnished by wooden splints: 
they should be longer than the broken bone, of such breadth and thickness 
that they will not yield under the weight of the limb, and should be thicki~ 
padded with cotton to fit the contour of the limb or placed over detached cush
ions made for the purpose; they are made fast, one on each side, with str ips 
of adhcsi ve plaster, straps, or a roller bandage; they should be so wide that 
the envelopi ng bands will not circularly constrict the limb. Projecting bony 
points should be protected by thick padding about them, not on tl1em. O:trved 
wooden splints made to fit average limbs rarely have advantages 
commensurate with their cost. Gooch's flexible wooden splin ts Fm. 74. 
(Fig. 7 4) made of thin strips of wood fastened close together on a 
muslin backing are convenient in some cases. They can be easily 
made by fastening the strips upon a sheet of adhesive plaster. 

Fracture-bo.res are essentially a combination of lateraJ and pos
terior splints, and are used only for fractures of the leg. 'l'hey 
consist of a long rectangular piece of wood with two hinged sides 
and a movable foot-piece. The central posterior piece is first well 
covered with cotton, oakum, or bran; the limb is laid upon it and 
the foot bound to the foot-piece; then the sides arc turned up, with 
interposed padding, and bound to each other across the front of the 
leg by cords or bands running through holes made for the purpose. I 
To avoid troublesome pressure upon the heel the foot may be su1'- l 

~f::ef~~o~ ;11!0~1fcl~~~I o~0~htzo c:~n:i~,n~ti;re 0~a~~h~~i ;~t\~~e~or~\~1~ Y 
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suspension from a horizontal bar held up by two vertical side-pieces csfi~~~~J. 
is often of great ad vantage. 

rrolkmann's splint is a convenient substitute for a fracture-box, and very 
useful as a temporary dressing for fractures of the leg. It is a sha1low gutter 
of tin with a foot-piece and a movable support by which the lower end is held 
at a convenient height above the bed. 

1Vire .qmlze is a convenient dressing for fractures, since it is flexible enough 
to adapt itself to the varying dimensions of the limb under the pressure of a. 
roller bandage, and can be bent to fit the elbow or ankle by cutting it partly 
through on the ides. 

1llouldecl splints can be made of any material that can be temporarily ~oft
cned so as to be fitted to the limb and will then hal'dcn and retain the shape 
that has been given to it. For the lighter splints pla:'!llCr of Paris, pasteboar~l. 
leather, felt, and gutta-percha are used; for the hea.\"icr one!; plai-;ter of Paris 1s 

the rno•t convenient. 'l'o make a plaster-oj~Pw·is splint (Fig. 75) the surgeon 
cuts strips of gauze, coarse muslin, or thin blanketing of the desired length 
and width, and soaks them with freshly-prepared plaster of the consistency of 
thick cream; he then squeezes out the superfluous water, covers the limb thickly 
with vaseline, applies the splint, and secures and at the same time moulds it to 
the limb with a roller bandagoe: afcer it bas hardened. he removes the roller and 
secures th~9 splint by circular turns at two or three pomts. If ~harp angles are 
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made, as at the elbow or ankle, the fit can be improved by notching the splint 
while it is still soft and slipping one edge of the cut under the other. Such 

Fw.75. 

Posteriorl'l111>lcr-of.l'arisSplintorGutter 
(Stimson) 

Fm. 76. 

Plaster-of-Paris Dre(~'iifii~~?.e of coarse sackcloth 

splints are very useful in the treatment of fractures of the leg, but are not 
strong enough for those of the femur; they may be applied while the injury is 
still recent, and permit inspection without having to be removed. 

The plaster-of-Paris bandage for complete encasement of the limb is most 
conveniently made by using gauze rollers that have been prepared by thorough 
filling with dry plaster. The limb is enveloped in cotton or other soft material, 
and then the prepared roller bandages, after ha,·ing been thoroughly wet, are 
applied in the usual manner. Or strips of some coarse material soaked in plas
ter cream may be applied, as shown in Fig. 76. 1'hc~· can be fenestratecl at 
any point by cutting out a piece after the plaster has hardened, or may be 
"interrupted," the two segments being attached to each other by iron bands 
_JI._ set into the dressing. Similar dressings can be made witL sili
cate of soda, dextrin, starch, or glue. 

In order that such a dressing shall prevent shortening of the limb within 
it, it is essential that it should have a bearing against bony prominences or a 
flexed segment of the limb above and below the fracture: such points of counter
pressure arc easily foun<l in the leg and forearm, but with difficulty in fractures 
of the arm and thigh. 

If any splint, or still more any circular encasement, has been applied 
shortly after the receipt of the injury, it should be inspected at intervals of 
a. few hours for the first day or two, with the view of loosening it a.t once if 
it should prove to have been too tightly applied or if it should have become 
too tight in conset1uence of the suhsec1uent inflammatory swelling of the limb. 
'.L'hc patient and his friends should be warned of the possibility of strangula-
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tion of the liwb, and mstructed to watch the color and temperature of its 
distal portion, which, for this reason, should always be left uncovered by the 
dressing. It is almost always advisable to use during the first few days splints 
that can be easily loosened or which will permit swelling to take place without 
causing dangerous constriction; and then after the swelling has notably 
diminished to readjust the splints or apply a permanent immovable dressing. 

In fracture of the leg a plaster splint can be so made that the patient can 
walk about on it after the first week . A layer of cotton two inches thick is 
bound under the sole by a few turns of the bandage, and then a plaster sole, 
made of eight or ten byers of gauze, added and firmly included in the 
dressing. 'l'he leg portion of the splint should be applied directly to the skin, 
or with only a thin layer of cotton interposed, and should be snugly moulded 
to fit the expanded upper portion of the tibia and fibula. If the fracture is 
above the lower third, the dressing should be carried up above the knee. 
Patients with fracture of the thigh can also be enabled to walk about by 
supplying them with a plaster dressing and adding an apparatus like the 
splints used in cases of hip disease. The advantages claimed for this "ambu
latory method" arc the avoidance of the risks of confinement to bed, less 
atrophy of the muscles and stiffness of joints, and shorter convalescence. 

The methods for applying continuous traction to the lower segment 
of the broken limb include the double inclined plane, suspension, Buck's exten
sion, and inclia-rubber bands in combination with side-splints. 

The double inclined plane (Fig. 77) is sometimes used in fractures of the 

FIG. 77. 

thigh; it is made of a short thigh- and a long leg-piece hinged together at me 
knee, and hinged at the upper end of the thigh-piece to a long underlying third 
piece, as shown in the figure. Traction is made by the weight of the pehris as 
it sinks in the bed. 

In Buck's extension, a very popular method of treating fractures of the 
femur, the traction is effected by a weight attached to the leg by a cord which 
runs over a pulley at the foot of the bed. This attachment is made by adhesive 
plaster, the introduction of which constituted an immense improvement in the 
treatment of these fractures. It is applied as follows: A strip of stout adhe
sive plaster, four or five inches wide and long enough to reach from well above 
the knee loosely around the sole of the foot and back to the same height above 

Fm.78. 

Adhesive Plaster cut for Buck's Extcmion (8tlmson). 

the knee, is cut as shown in Fig. 78; a piece _of wood five by ~hree inches anfl 
perforated at its center is placed at the middle of the strip, the edges of 
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which are turned down over it and over each other, as shown in Fig. 79; a 
stout cord is then passed through the hole in the piece of wood and its end 

Fw.i9. 

Adhesive Plaster folded for Buck's Extension ($timson). 

is tied in a knot. A roller bandage is applied to the foot and the lower third 
of the leg; the adhesive plaster is then applied to the sides of the leg and 
thigh above it, and secured by continuing the bandage upward (Fig. 80). 
The cord is then carried over a pulley at the foot of the bed and attached to 
the weight, ten to twenty pounds according to circumstances. The foot of 
the bed must be raised, to obtain the counter-extension by the weight of 
the body. Outward rotation is prevented by securing the limb to a long 

F1a. 80. 

AdhesivePlasterappliedforExtension(Stimaon). 

side-splint having a cross-piece at its lower end that rests on the bed, 
or, better, by placing the leg on a Volkmann's sliding rest (Fig. 81) which 

Fw.s1. 

Volkmann's Sliding Rest for Fractures of the Thigh. 

is composed of two side-pieces about two feet long and eight inches apart, on 
which rest by two cross-pieces a posterior splint and foot-piece, to which the 
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foot and leg are attached in the usual manner. Insteo.d of the weight and pul
ley au mdm-rubber cord may be used. 'l'he attachment to the limb is made by 
adhesive plaster. Fig. 82 shows such a.n apparatus in use for fractures of the 

Fm. 82. 

;JI If ~ '~~ 
Cripps' Splint. 

thigh. Vertical suspension of the limb by a rnbber cord attached fo the limb 
by adhesive plaster is sometimes useful in fractures of the humerus close to 
the elbow, and is common in the treatment of fractures of the thigh in youn« 
children. 

0 

Nathan R. Smith's anterior splint (Fig. 83) acts lik e the double inclined 

Fw.83. 

D 
plane when the suspension is vertical 1 and like Buck 's extension when it is 
oblique. 

liodgen's splint (Fig. 84) acts on the principle of Buck's extension, and 
has the additional advantages of slight flexion of the knee and of greater facil
ity in moYing the patient in bed. It consists of two ln.teral iron rods con
nected by a straight cross-piece at the lower end and a curved one at the 
upper end. Lateral strips of adhesive plaster are applied to the limb, as in 
Buck's extension, and their projecting ends matle fast to the foot-piece . Five 
or six narrow compresses or pieces of bandage arc run across from one rod to 
the other beneath the limb, and so adjusted as to gi1·c uniform support to it 
when the apparatus is raised from the bed. The point of attachment of the 
supporting cord should he at least four feet above the bed, and the cord should 
be inclined about ten degrees from the vertical (toward the foot of the bed, 
of course). The grea.tcr the inclination the g reater the traction. 

Treatment of Compound Fractures.-Oneof tbe chief advances made 
pos~ible by antiseptic su rgery is in the results now achieved in the treatment 
of compound fractures. Formerl:' they were excessively dangerous accidents 
from septic infection; now this danger bas been almost entirely eliminated. 
But all depends on the proper and thoroughly antiseptic character of the first 
<lrcssing. 

This <lressing of a compound fracture is often equivalent to a major 
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surgical operation1 requiring the airl of anesthesia, the use of instruments, and the 
protection of antiseptic measures. After anesthetization, the surface of the limb 

Fw.84. 

Hodgen'sSplint(original). 

all about the wound is thoroughly washed, shaved, and purified. By" purifying" 
is meant securing the most thorough antiseptic cleansing of the entire interior 
as well a.s exterior of the wound in every nook and comer of possible infec
tion. This is a. sine qud non. If covered with machinery grease, etc., thorough 
rubbing with sweet oil or with turpentine and alcohol before scrubbing with 
soap and water greatly facilitates the proper cleansing. Blood-clots and loose 
splinters are removed, wounded vessels tied, divided nerves and tendons sutured, 
the ends of the fragments sparingly trimmed if necessary, contused tissues cut 
away, counter-openings made for drainage, and the cutaneous wound sutured. 
A thick antiseptic dressing is applied, and over all is placed such retentive 
apparatus as is suitable. The main incl.ication is to secure early union of the 
cutaneous wound: while this is taking place it is desirable that the fragments 
should remain properly reduced; but this is, in a measure, of secondary import· 
ance, for a final readjustment can usually be made in the second or even the 
third week. But if the wound in the skin is small and clean, it is advisable 
to limit interference to its irrigation, to the setting of the fracture as if it were 
simple, and to the application of an antiseptic dressing, and then after the lapse 
of a week, when the wound will probably have healed, to remove the dressing 
and make permanent reduction and retention if it has been impossible to effect 
this at the primary dressing. 

The use of metallic sutures and similar devices to maintain the fragments 
in contact with each other is rarely advisable, since sufficient support can 
usually be given by an external apparatus, and the presence of the foreign 

bodff a;,;;;~~a~~;:~:i~!wtofr~~arp~iir0~~r:C~:~~; the limb must be placed in a 
splint that will permit the removal of the dressings with the minimum of dis-
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turbance of the fragments . Some form of interrupted plaster or suspended 
splint may be applied, and later indications met as they arise. 

Concerning the propriety of primm·y amputation or excision of a joint 
definite rules cannot be laid down; each case must be judged according to the 
extent of the injury, the probable usefulness of the limb if saved, and the 
ability to protect against suppuration and septic infection. The protection 
alforded by attention to the modern principles of treatment of wounds is such 
that in doubtful cases the patient may safely take the benefit of the doubt and 
be given an opportunity to show whether or not the limb can be saved. 

AFTER-TREATM.£NT.-After union of a broken bone has been obtained 
the surgeon's attention may be directed to hastening the complete return of 
function, the disappearance of congei:;tion and turgescencc, the reduction of 
the stiffness of neighboring joints, and the strengthening of the muscles. 
The roughness of the skin, turgescence of the limb, and weakness of the 
muscles can be relieved by m::issage and electricity, and in the case of the leg 
comfort will often be promoted by snug bandaging during the day. Stilfness 
of joints at a distance from the fracture will usually disappear under ordinary 
use, but special attention may be needed at the ankle to obtain dorsal flexion 
within a right angle. Stiffness of the fingers in the old and rheumatic is 
very likely to follow simple immobilization and to be very persistent. It 
should be guarded against by leaving the fingers uncovered during treatment 
of the fracture whenever that is possib le, and encouraging the patients to use 
them; when it is necessary to immobilize them during treatment, they should 
be kept flexed, since stilfness is less likely to take place in that than in the 
extended position. 

When the fracture is in the immediate neighborhood of a joint, nothing 
should be done in the way of passive or voluntary motion until after union 
is complete or at least nearly so, and then should be done with great care. 
The same should be the ru le also when the fracture actually involves the 
joint, as at the elbow. The most that is permissible is the occasional slight 
change of the angle at which the joint is immobilized. 

As regards passive motion, it is rarely required or even useful, and as so 
often employed, under ether or with production of pain, it is actually harm
ful. 'l1he stiffness of a joint after fracture inrnking it or in its immediate 
neighborhoorl is due either to mechanical changes in the joint-surfaces or the 
rcla.tions of the bones1 which cannot be materially changed by passive motion, 
or to periarticular thickening the result of the traumatism, which will disap
pear, if its disappearance is possible, under ordinary quiet use, and will only 
be increased an<! prolonged by forcible motion, which means the infliction of 
further injury. 

PSEUDARTllROSIS AND DELAYED UNION.1-Wben abnormal mobility bas 
not ceased after the usual lapse of time, the condition is described ~ts delayed 
u nio n ; if this condition persists after some additional weeks, it i:o: termed 
pseudarthrosis, or fai lure of union, or ununited fracture. Dclaved 
union is not very uncommon, but failure of union is relatively rare; most of ... the 
cases occur in middle life, and most frequently in the humerus, tibia, and femur 
in the order mentioned . In proportion to the number of fractures of the respect
ive bones, delayed union and failure of union occur more frequently after frac
ture of the shaft of the femur than after that of the tibia. Anatomically, two 
distinct varieties exist: in one the fragments are more or less closely bound 
together by solid bands of fibrous tissue, sometimes enclosing nodules of bone; 

1 The fibrous union with persistent mobility which is lhe rule after fracture of the patella 
:rnd of some apophyses will not be here considert:d. 
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in th e other similar fibrous bands enclose a central cavity contai ning a viscid 
synovia.-like liquid, into which the ends of the fragments may project; and 
these ends may be smooth and eburnated or even covered by hyaline cartilage 
-a complete new joint. The clinical difference between the two varieties is 
important, as will appear when their treatment is considered. 

'l 1hc reason of <lelay or of failure of union, in the great majority of cases, 
lies in the arrest of the evolution of the callus heforo it has entered upon 
the stage of m:is ification-i. e. its persistence as fibrous tis.sue; in others the 
separation of the fragments is so great and the gap so broken by interposed 
muscle tha.t a continuous callus, formed by granulations springing from the 
bones, has never existed, and the fibrous bond is composed solely of the thick
ened surrounding connective tissue. '11he ends of the fragm ents are variously 
affected in accordance with the extent of the rarefying and productive pro
cesses which follow the injury; according as one or the other predom inates the 
ends are diminished in size, sometimes to slender conical points, or enlarged by 
th e formation of irregular masses of bone upon them . In a very few cases 
the rarefying process has gone so far that a large portion, or even the whole, of 
the shaft has gradually disappeared. This tendency to excessive rarefaction, 
when present, is a serious obstacle to the success of operations undertaken to 
secure union, and it has seemed to some writers to be increased by the presence 
of metallic sutures binding the fragments together. Occasionally the fragments 
are in close apposition by their broad surfaces, the fibrous bond is short and 
complete, and the fragments are enlarged by peripheral productions of bone, 
and yet ossification of the short fibrous bond fails. 

The resultant disability varies with the amount of abnormal mobility and 
the uses to which the limb is put: thus, fa.ilure of union in the leg or thigh 
may make the limb wholly useless, while in the arm or forearm it may interfere 
but slightly with its usefulness. 

With respect to the cause, certain general conditions ha.ve seemed at times 
to delay repair, such as syphilis, pregnancy, and acute general diseases, but 
the common causes are local. Adv:mced age is not a cause. 'rhc local causes 
are separation of the fragments (by displacement or by loss of substance), the 
interposition of a foreign body or of a portion of muscle, disease of the bone, 
defective blood-supply, defective innervation, inflammation on the surface of 
the limb, trnd faulty treatment. 

The first thrne act mechanically by creat ing a gap that cannot be fill ed by 
the granulations, and, in addition, in the third the surfaces may be so modified 
by the disease (syphilis, caries, cancer, etc.) that they are unfit to furni sh 
the necessary granulations. Defective hlood-suppl)', the result of injur:-' to 
the nutrient artery of the bone or to the main artery of the limb, has often 
been alleged as a cause, but satisfactory proof is lacking and theoretical con
siderations do not furnish much support. The influence of defective innerva
tion has been shown in some fractures of the lower limb combined with injury 
to the lower pa.rt of the spinal column; it appears to arise not from the same 
cause that produces the paralysis of motion, for such delay does not occur in 
paraplegia due to injury at the upper part of the spinal coh1mn 1 hut from injury 
to trophic centers in the lower part of the cord. 1'hc influence of su rface 
inflammation has been occasiona.11y shown in the rlelay of repair or in the soften
ing of a firm callus coincidently with the appearance of an erysipelas or a 
phlegmon of a limb. 

Excluding incompl ete reduction, the fault in treatment which is most lik ely 
to delay or prevent repair is insufficient immobilization. Its influence is 
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unquestionable, although of course it is known tha.t union may take place 
in spite of it. It is thought that the relative frequency of failure of union 
after fracture of the humerus is largely due to this cause. 'l'he local applica
tion of cold is also thought to retard union . It bas been asserted also that 
treatment by complete encasement of the limb in a plaster-of-Paris bandage is 
followed by a larger proportion of delays and failures than is the case where 
other methods are employed, and that the increase is due to the shutting out 
of air and light from the limb : a more probable explanation of the frequency, 
if it uctually ex i ts, is defective immobilization. .Premature use of the limb 
may be followeu by a gradual return of the abnormal mobility, as well as by 
distinct refracture; and a similar occurrence has been observed under the 
influence of intcrcurrent diseases weeks or even months after union appeared 
to be complete. 

Treatm e nt.-If a general cause exists, such as syphilis or malnutrition, 
measures should be taken to remove it, whether the case is one of delayed 
union or of failure of union. In delayed union of short duration, and with 
only slight mobility and displacement, much is to be hoped from time, aided by 
accurate immobilization by splints that will permit the patient to leave his bed. 

A gratifying number of successes in fractures of the leg and thigh have 
been obtained by the use of orthopedic splints. In a number of cases of 
delayed union of the leg union has gradually become complete whi le the patient 
was using the Jim b under the protection of a suitable splint: it is thought that 
the slight irritation caused by bearing the weight upon the limb favors ossifica
tion. On the same theory percussion of the bone at the fracture has been used. 
If the case is of longer standing and the mobility greater, a more decided local 
irritation is required-one that will bring the parts more nearly to the condi
tion of a recent fracture and start the process of repair afresh . Under anesthe
sia the li mb is forcibly bent at the seat of fracture, care being taken not to 
injure main vessels and nerves. 'The bending should be nearly or quite to a 
right angle, and tbe laceration should be sufficient to permit a fairly complete 
reduction if there has been previous displacement. l'hc fracture is then treated 
as a recent one. 

Direct irritation of the ends of the bones can be produced by subcutaneous 
<lrilling, but it seems better, and, if antiseptically done, is equally safe, to expose 
the bone by incision and apply the drill under the guidance of the eye and 
finger: it should be forced into the encl of each fragment at several points. 
1.'his plan is, in the writer's judgment, more efficient than the permanent intro
duction of metallic, bone, or irnry pins. 

Excision of the fibrous tissue and of the encl of each fragment is the only 
means that will cure old cases and those in which a. joint-cavity bas formed 
between the fragments. Under the protection of antiseptic trea.tm~nt of the 
wound it has become a. popular method, and has proved safe and efficient. The 
bones should be freely exposed, and their surfaces freshened and fitted to each 
other- preferably by a. transverse section 1 if that does not require the removal 
of too much tissue-and the pcriosteum should be stitched together as exten
sively as is practicable. Buried or temporary sutures of silver wire or of strong 
silk arc sometimes used to bind the fragments together and prevent displ~ce
ment; as arc also long, narrow metal plates on each side of the bone, crossmg 
the line of fracture a.nd secured to the fragments by long pins that are left pro
jecting beyond the skin and are removed after two or three weeks, the plates 
being left to heal in. 

'l1he attempt has been successfully made in a few instances to obtain union, 
when there was a considerable gap between the fragments due to loss of substance, 
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by filling the gap with small pieces of stei·ilized decalcified bone or of fresh bone 
taken from animals: the intermediate fibrous tissue is removed, the ends of the 

FIG. 85. ~~~~m:;~:et~:e~~le~;e ai~~er~:: 
pieces; perfect asepsis is neces
sary to success. 

Finally, amputation may be 
required to rid the patient of a. 
useless and troublesome limb. 

FAUJ,TY UNION.-An opera
tion may be required to relieve 
a disability due to union with 
deformity or to exuberant cal
lus: thus, the femur may have 
united with an angular displace
ment that causes effective short
ening of the leg in such man
ner that the foot does not rest 
squarely on the ground or is 
outside the line of support; or 
the bones of the forearm may 
unite with a callus that prevents 
rotation; or an exuberant callus 
may compress a nerve. Fig. 

J<"ault)' Union nncr Fracture (original). 85, from a. photograph, is an 
example of union with extreme 

deformity. The measures employed are subcutaneous rcfracture, osteotomy, 
and chiselling away of exuberant bone. (See Operations on Uones.) 

SPECIAL FRACTURES. 

FRACTURES OF THE SUPERIOR :MAXILLA AND 1ilALAR BONES. 

These are ca.used only by direct violence, are generally comminuted, and 
unite with great rapidity. Displacements may often be corrected by direct 
pressure, and, except in the case of the alveolar border, require no retentive 
apparatus. When a portion of the alveolar border, with more or less of the 
adjoining bone, is loosened, it may need to be retained by wiring its teeth to 
the neighboring ones or by keeping the lower jaw pressed against it. 

FRACTURE OF THE NASAL BONES. 

This is produced by direct violence, and is often compound, either through 
the skin or through the mucosa. The fracture may extend to the superior 
maxilla or to the cribriform plate of the ethmoid; the latter is a dangerous 
complication because of the possibility of septic meningitis. Cellular emphysema 
of the face and eyelids, due to the forcing of air through the lacerated mucosa 
by efforts to clear the nostrils, may appear. Repair takes place so rapidly that 
it is necessary to recognize and reduce displacements promptly. Reduction is 

~::t :O:~r~Iby b~~~~:~1;i:~e~:~:~u~tiITt;;i:t:~n~l~~,c~i~~ ~e~~:~;~~~ P:r:,~e i~i~~ 
placement, but it may sometimes be necessary to oppose it. A plan that has 
yielded good results is to transfix the nose close beneath the fragments with a 
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stout pin, and steady them with a piece of india-rubber or adhesive plaster 
crossing the bridge of the nose and caught upon the ends of the pin. 

Suppuration may be followed by necrosis of the fragments. Possibly it 
could be prevented by irrigating the nostrils with an antiseptic solution and 
plugging the passage with iodoform gauze. This should always be done very 
carefully if injury to the cribriform plate is suspected. (See Fractures of 
the Base of the Skull in the section on Injuries of the Head.) 

FRACTURE OF THE LOWER JA IV. 

This may be single or double: single fractures are most common at or near 
the median line; those of the ram us and conclyloid process are much rarer. 
Double fractures may occupy one or both sides, or one of the fractures may be 
in the median line. ~l1hey are quite common. }""ractures of the body of the 
bone are usually compound; those of the coronoid process are extremely rare, 
and have been found only in connection with fractures of the condyle, zygoma, 
and rnalar bone. 

The displacement in fractures of the body is almost invariably such that the 
level of the teeth on one side of the fracture is lower than on the other, and 
with this is often associated an antero-posterior or lateral displacement accord
ing to the position of the fracture; sometimes there is overriding. In fracture 
of the ramus there is usually little or no displacement. 

The common cause is violence received upon the chin or cheek . 
The diagnosis is readily made in fractures of the body by recognition of 

the change in the rela.tions of the teeth, of abnormal mobility and crepitus, and 
usually of looseness of the adjoining teeth and 
bleeding from the gums. In fracture of the Fto. 86. 
ramus the only symptom may be pain on pres
sure or on tightly closing the jaws. The pain 
should be sought for by making pressure with 
the finger within the mouth as well as on the 
cheek. 

The course is marked by swelling of the 
face and gums, and often by suppuration at 
the seat of fracture, the pus escaping into the 
mouth alongside the teeth, and also often open
ing through the skin near the lower border of 
the ja.w. Suppuration may be maintained for 
a long time by necrosis, and may lead to a 
considerable loss of bone with consequent fail-
ure of union and great disability. . 

Reduction can almoRt always be readily 
effected by direct pressure, but the prevention 
of recurrence may be ve.ry ~ifficult. I~ si_m- .. fo'our-tailcd IJanda~e"Jor Fracture or 
pie cases treatment consists m the applicatwn the Jaw (Stimson). 

of a "four-tailed bandage " (Fig. 86); in the . . 
more difficult cases recourse has been had to it great variety of mterdental 
splints and methods of wiring the bones or the teeth togct_her. For th~ con
struction of most of these the surgeon will require the serv ices of a dentist. 

FRACTURE OF THE JJYOID BONE. 

This is exceedingly rare, and in the f?w recorded cases has been caused by 
direct violence and haa almost always involved one of the greater cornua. 
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The symptoms are sharp pain, swelling, marked dysphagia, and sometimes 
bleeding from the mouth due to perforation of the mucous membrane by the 
fragments. Death from cedema of the glottis may occur. 

FRACTURE OF THE STERNUM. (See also DISLOCATIONS.) 

This fracture is rare; it may be incomplete, multiple, transverse, longitu
dinal, or oblique, but the common form is transverse and situated at or near 
the junction of the manubrium and body of the bone. As a complete joint 
sometimes exists between the manubrium and body, it may be impossible to 
say whether a separation exactly following the line of their junction is a frac
ture or a dislocation. Displacement may be absent, or may be angular or 
transverse with or without overriding, either piece lying in front of the other. 
'l1he pei·iosteum on the posterior surface appears habitually to remain untorn. 
When the fracture takes place at the junction of the first and second pieces, 
the second r ib usually remains in contact with the manubrium. Fractures of 
the body arc most common in its upper half; those of the ensiform process, 
including its separation from the body, are extremely rare. 

The fracture has been caused in several cases by straining during labor 
and by lifting heavy objects; external violence may ca.use fracture directly, as 
in a blow upon the breast, or indirectly by bending the trunk backward. 

'l'hc d iagnosis is made by recognition of the displacement when it is 
present, localizell pain, and the history of the case. 'l'here is sometimes irreg· 
ularity of the heart with dyspnooa. 

The treatment consists in reduction by direct pressure, aided, if there is 
overriding, by extension of the trunk and by deep inspiration by the patient, 
and in retention by a broad band of adhesive plaster around the chest. 

FRACTURE OF THE RIBS. 

This fracture is of frequent occurrence; it may be partial or complete, 
single or multiple. Incomplete fractures are rare, whether by bending or by 
fracture of a. piece from one border of the bone. Complete fracture ma.y 
involve one or several ribs, or one or more ribs a.t two points each; the ribs 
most frequently broken are the fifth to the ninth; fracture of the floating ribs 
is almost unknown, and that of the upper ribs apparently very rare, although 
there is some reason to think that fracture of the first rib is not infrequent, 
but usually passes unrecognized. 

Unless two or more adjoining ribs are simultaneously broken, there is little 
or no displacement; if they are thus broken) the displacement may .be angu
lar, with the apex directed inward or outward, and overriding may be produced 
by the sinking in of the chest-wall. If a rib has been broken at two places, the 
intermediate piece ma.y move in and out as the patient breathes. Associated 
inJ°ury to the lung by the point of a fragment is common, as shown by emphy
sema or bloody expectoration ; and extensive laceration of the lungs or heart 
may be produced when the violence is great. Serious hemorrhage from a 
wounded intcrcostal artery is rare. 

The common cause of the fracture is external violence, but it may also be 
caused by muscular action, especially in coughing. External violence may 
produce the fracture directly, or indirectly by exaggerating the curve of the 
bone. 

~I.1he symptoms in the less extensive cases are pain on deep inspiration or 
coughing and when pressure is made upon the broken rib; abnormal mobility 
can often be recognized by placing a finger on the rib on each side of the 
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fracture and noticing that movement communicated to one fragment is not 
transmitted to the other: during this manipulation crepitus may be percei\·ed, 
or it may sometimes be heard by listening with the ear upon the chest while 
the patient breathes deeply. Bloody expectoration is frequent. 'l'he presence 
of ce11ular emphysema, in the absence of a wound or other sufficient cause, is 
pathognomonic. In the severer cases, in which several adjoining ribs are 
broken, the fracture is readily recognized by the deformity; associated symp
toms due to laceration of the lung may be very urgent. 

The treatment is habitually limited to immobilization of the chest by 
means of a broad btlnd of adhesive plaster placed about it at the end of expi
ration. Angular di!o(placcment outward can bf' corrected by direct pressure 
upon the projection; it has been proposed to raise a depressed rib by cutting 
down upon it or by passing a sharp hook under it, but it is unlikely that such 
a. measure would ever be necessary. For the treatment of associa.tcd injuries 
of the thoracic viscera, pneumothorax and hcmothorax, the rca<lcr is referred 
to the chapter on Injuries of the Thorax . 

FRACTURE OF THE COSTAL CARTILAGES. 

This may be caused by direct or indirect violence or by muscular action; 
it appears to occur more frequently near the junction with the rib than at other 
points, and to involve the seventh and eighth cartilages more frequently than 
others. Marked symptoms, when present, are due to associated lesions, injury 
of the heart or lungs, or other effects of the crushing violence that has caused 
the fracture. The diagnosis is made on the local pain and the deformity. The 
treatment is the same as tba.t of fracture of the ribs. 

FRACTURES OF THE CLAVICLE 

The clavicle is broken more frequently than any other one bone, with the 
possible exception of the radius, and j;be injury is very much more common in 
the young than in adults, about half the cases occurring in children under £ ve 
years of age. The fracture may be partial (green-stick) or complete, simple 
or compound, single or multiple. The partial (in the very young) and simple 
complete (in the adult) of the middle third of the bone are thJl,.common forms; 
fracture of the outer third is secon. rder of frequency; ._t of the inner 
third is infrequent. The division tures into those of the inner, middle, 
and outer thirds is justified by i ant anatomical and resultant clinical 
differences, the chief of which arise from the firm ligamentary attachments of 
the outer third to the coracoid process of the scapula. 

Fracture of the middle third (Fig. 65,), the most common variety, may 
be oblique or tranS\'Crse, the latter form being found mainly in children; the 
line of oblique fracture runs from above downward and inward, so that the 
point of the outer fragment underlies that of the inner one-an impor~ant eleme?t 
in the production of the usual displacement; the scat of fracture 1s usually 1_n 
the outer half of this third. The loss of support occasioned by the fracture 1s 
followed by the falling of the shoulder downward, forward, and inward, which 
presses the outer fragment under the inner one, and thus raises the broken 
end of the latter-a movement which is sometimes aided by the contraction of 
the cleiclo-mastoid. If the line of fracture is so nearly transverse that over
riding cannot occur, the displacement is transverse or angular with the apex 
directed upward and usually backward. 

In fracture of the outer third, which is much less frequent than the pre
ceding, the line of fracture is more often transverse than oblique, and the dis-
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placement is usually angular with the apex directed backward, but it may 
be \·er,v marked and irregular. 

In fracture of the inner third, which is quite rare, the line is commonly 
oblique, and the displacement of the outer fragment is inward and downward, 
the inner fragment either being pressed upwar<l, as in fracture of the middle 
third, or accompanying the other, thus producing an angular displacement. 

When the bone is broken at two points, the intermediate piece, especially 
if it is part of the middle third, is liable to be greatly displaced. 

Complications of simple fractures a.re very rare, but injuries to the large 
vessels, to the nerves, and to the lung have been reported, including one or 
two cases of aneurysm following fracture, several cases of fatal injury to the 
subclavian vein or the internal jugular, several of persistent or temporary 
paralysis of the arm, and several of perforation of the lung, shown by cellular 
emphysema. 

Simultaneous fractu re of both c lav ic les has been caused by direct vio
lence, as the kick of a horse, each hoof striking one bone, or, more frequently, 
by indirect violence, the force acting upon both shoulders to press them together. 
Marked dyspnea, attributed to the weight of the shoulders resting on the tho
rax, and relieved by dorsal decubitus, was observed in some. 

'l'he causes of fracture of the clavicle. are indirect violence, as in a fall 
upon the hand or shoulder; muscular action, a.sin lifting or striking; and direct 
violence. 

The symptoms are pain, deformity, abnormal mobility, and loss of func
tion : pain is caused by pressure on the bone or by pressing the shoulder inward; 
deformity varies with the extent of the displacement, and is shown not only by 
the change in the relations of the fragments, but also by the falling forward, 
inward, and downward of the shoulder, with a reduction of the distance between 
the acromion and the sternal end of the clavicle; abnormal mobility can be 
recognized by manipulation of the fragments, an<l is usually accompanied by 
crepitus; loss or diminution of function is shown especially in abduction of 
the arm. 

'l'he course is uneventful 1 and union is usually complete within a month in 
adults, but some persistent deformity due to shortening and angular displace
ment is the rule; excessive size of the callus has in a few instances produced 
pressure-effects on the nerves of the brachia.I plexus or on the skin . 

T reatment.-Reduction is made by drawing or pushing the shoulder 
upwai·d, backward, and outward to its normal position, aided when necessary by 
pressure upon the projecting angle at the point of fracture. The subsequent 
indication is to maintain the shoulder in this position, for, as has been said, the 
unsupported weight of the shoulder is the cause of the displacement. This 
indication has been met, more or less satisfactorily, in a grea.t many ways. 
In the transverse or incomplete fracture of children a simple sling for the fore
arm is often sufficient; but in the oblique fracture of adults a perfect result can 
rarely be obtained. Dorsal decubitus, with a 6rm narrow cushion between the 
shoulders and the forearm resting on the chest, meets the indication by remov
ing the cause, but the con6nement is too irksome to be endured except when 
the importance of avoiding any irregularity in the bone is great. 

Sayre's dressing (Figs. 87, 88) is in very general use; it requires two strips 
of adhesive plaster, each three inches wide and long enough to go once and a 
half arounrl the chest. The end of one strip is fixed loosely about the arm of 
the injured side just below the axilla, and the strip is carried around the back 
and the opposite side to the chest in front, so as to hold the elbow a little behind 
the axillary line; the second strip is then carried from the top of the shoulder 
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on the uninjured sicle, across the back, to the opposite elbow, and up along 
the flexed forearm to the place of beginning, meanwhile pressing the elbow 

1'-.I0.8i. F10. 8K FIG. ~9. 

Sayre's Adhcsi\'C {l::l~fe ~m:~~ffn)~r Fracture of the 

forward, inward, and upward. It is we1l to lea\'C the hand uncovered by the 
second strip. A few turns of a roller bandage about the arm and chest will 
gi\•e additional support. In this and all similar cases care must be taken 
not to allow the bare skin of the forearm to rest on that of the chest, in order 
to prevent retention of moisture. maceration of the epidermis, and even ulcer
ation. Cotton wadding, linen, or other similar material should always be 
interposed between the two cutaneous surfaces. 

Velpnm's dressing (Fig. 89) is made with a roller bandage; the band is 
placed on the opposite shou lder, the elbow pressed upward, a.nd a series of 
turns with the rol ler applied. which, beginn ing a.t the opposite a.xilla, pass 
upward across the back, over the injured shou lder, downward in front of the 
arm, and under the elbow to the point of beginning: after several turns have 
been thus m:ulc the bandage is carried circularly about the body, covering in 
the arm from below upward. 

A figztre-of-8 banda.qe of plaster of Paris, passing in front of each shoulder 
and crossing at the back, meets the indication very well, but is liable to inter
fere with the circulation in the arms. Sltort crutches fastened to the chest 
by adhesive plaster or bandages ham been in occasional use for many years 
to maintain the shoulder in the desired position. 

When the fracture is at the extreme acromial end, :rnd the displacement 
is like that of dislocation of the acromial end upward, the method of trC'at
ment of the latter injury by a strip of adhesive plaster passing under the 
elbow and crossing on top of the shoulder is equally efficient. 

FRACTURES OF THE SCAPULA . 

These fractures may be grouped as-1, of thP. body; 2, of the inferior angle; 
3, of the upper angle; 4, of the spine; 5, of the acromion; 6, of the coracoid 
process; 7, of the neck ; 8, of the glenoid fossa. 

Fractures of the body are ca.used by direct violence, and may be partial, 
complete, or comminuted; when there is a single liue of fracture crossmg the 
body directly or obliquely, either fragment may project outwardly and o,·er
ride the other. 

'l'he diagnosis can usually be made by recognition of the displacement by 
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touch, especially along the vertebral border of the bone; by independent 
mobility, recognized by grasping and moving the lower angle; and by crepitus. 
The t1·eatment consists in immobilization of the shoulder and arm; if suppura
tion ensues in consequence of bruising of the soft parts, early opening of the 
abscess is required, with especial attention to the drainage of the portion 
which lies on the costal surface of the bone. 

Fracture of the inferior angle is caused by direct violence or by muscu
lar action; the small lower fragment is displaced forward and upward by the 
attached muscles, and even if it can be restored to its place it cannot be main
tained there. 

Fracture of the upper angle is very rare, is caused by direct violence, is 
followed by but little displacement, and is to be treated by immobilization of 
the arm. 

The entire spine, including the acromion, may be separated from the body 
of the bone, or a portion may be broken off, leaving the acromion attached to 
the body. The cause is direct violence; the displacement is slight ; the treat
ment is immobilization. 

Fracture of the acromion process may be caused by external violence 
acting either directly or through the humerus; or by muscular action (contraction 
of the deltoid). The line of fracture is in most cases in front of the articulation 
with the clavicle, less frequently at the root of the proc.,s. The symptoms 
are localized tenderness, abnormal mobility, and crepitus. Non-union of tlie 
epipliysis at the external extremity of the spine, which is not very uncommon, 
may, if combined with a contusion, be mistaken for a fracture. Bony union 
is apparently the exception, but the failure to secure it creates no disability. 
The treatment consists in immobilization of the arm at the side of the body, 
with the elbow a little forward, and with the humerus pressed well upward 
against the acromion (the V clpeau position). 

Fracture of the coracoid process may be caused by external violence or 
by muscula.r action, and has been observed both alone and in com bina.tion with 
other injuries. The symptoms a.re abnormal mobility, with or without crepitus, 
obtained, where present, by pressure with the finger against the tip of the pro
cess. Displacement downward by the action of the attached muscles is the 
rule, as is also fibrous union. The treatment consists in immobilization of the 
arm upon the side of the chest with the elbow directed a little backward. 

Fracture of the Bllrgical neck includes all cases in which the detached 
fragment comprises the attachment of the long head of the triceps. The upper 
portion of the line of fracture may end in the suprasca.pula.r notch, or in front 
of the coracoid, or in the glenoid fossa. 'fhe symptoms are flattening of the 
shoulder, due to the sinking of the humerus in consequence of the loss of 
support by the triceps (this is less when the fracture passes through the supra
scapular notch, because the fragment is then supported by the coraco-clavicula.r 
ligament); its prompt disappearance when the a.rm is pressed upward, and its 
immediate return when the pressure is removed; the presence of a movable 
hard lump deep in the axilla, folt by following with the fiuger the axillary 
border of the scapula upward; and crepitus, obtained by pressing it upward 
and backward. Bony union with some displacement appears to be the rule. 
~'he indication for treatment is to prevent the sink ing of' the humerus. This 
can be effected by bandages or a strip of adhesive plaster passing under the 
flexed elbow and over the top of the shoulder. 

Fracture of the rim of the glenoid fossa is a comp1ication of dislocation 
of the shoulder. Some authors speak of stellate fractures of the fossa, appa
rently the result of crushing violence acting through the head of the humerus. 
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FRACTURES OF THE HUMERUS. 

These, which constitute about 8 per cent. of all fractures, may be con
veniently grouped clinically as fractures of the upper encl, of the shaft, and of 
the lower end . 

Fractures of the upper end include those of the head; of the anatomical 
neck, with or without part of the tuberosities; of the tubcrosities; separation 
of the cpiphysis; and fracture of the surgical neck. 

Fracture of the head is very rare, if from the group are excluded those 
indentations which are sometimes associated with dislocation (q. v.). It cannot 
be recognized cl inically. 

Fracture of the anatomical neck is rare: the majority of cases probably 
occur in connection with anterior dislocation, the bead being split off by the 
inner lip of the glenoid fossa acting as a 
werlge along the line of the neck. In 
other cases it appears to have been caused 
by external violence acting upon the 
elbow to press the humerus against the 
scapula, or by a fall upon the shoulder. 
When associated with dislocation the 
diagnosis can be made by recognizing 
the independent mobility of the head, 
but when not so a:.:sociatcd it cannot be 
grasped hy the fingers so as to permit 
the recognition of this foct, and the 
diagno:;;is cannot be made with certainty. 
S!Jmptoms tlrnt may be present are 
crepitus on rotation of the arm, with 
preserv:1tion of' the continu ity of the 
greater tuberosity with the shaft, and 
pain on pressing the elbow upward, but 
in a case reported by Stimson there was 
rntirc :tbscncc of objective symptoms. 
Hutchinson's suppo:;;it ion that the toni
city of the scapulo-humeral muscles, by 
drnwing the shaft upward, tended to 

Fin.90. 
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mobilization of the arm b,v binding it to the chest for about four weeks; a 
thin compress or a. layer of absorbent cotton placed between the arm and the 
chest to absorb the perspiration will add to the patient's comfort. 

Fracture through the tuberosities (Fig. 90). the line of fracture 
running partly along the anatomical neck, and usually through the greater 
tuberosity, is apparently less rare than pure fracture along the anatomical 
neck: the frngme11ts arc commonly impacted with comminution, and in some 
cases the upper one lias been turned c:omplctely over. 

The treatnunt is immobilization of the limb, aided possibly by permanent 
traction down ward. 

Fracture of the greater tuberosity, complete or partial, is rarely seen 
except in connection with anterior d1slocation; it may be ca.used by _direct 
violence or by the forcible con ~raction of th.e .a.~ta.chcd muscles., The !me of 
fracture rnns a.long the anatomical neck aclJOU11.ng the tuberos1ty, down t~c 
bicipital groo;

0
e, antl through or below the tuberos1ty ; the frugmcnt may remam 
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partly attached by untorn pcriostcum or may be entirely separated an<l drawn 
backward. 'rbe symptoms are loss of voluntary outwar<l rotation, pain, crepitus, 
and swelling. 

Of fmcture of the lesser tuberosity only three examples haxe been 
reported, two of them in connection with the very rare dislocation of the 
shoulder upward. the third without history. 

Separation of the epiphysis (Fig. 91) is caused by external violence, 
and quite frequently in the new-born by tra.ction upon the arm or in the axilla. 

during <lelivery. The displa.cement 
when not complete is transvcl'sc anti 
a.ngular, the apex of the angle directed 
fol'ward and upward; when the dis
placement is complete the lower frag
ment li es on the inner side of the upper. 
The epiphysis includes the tu berositic.3, 
and is so shaped that the upper end 
of the shaft has the form of a low 
cone or wmlge. The syniptoms are 
commonly very characteristic in this 
respect, that a distinct prominence 
can be seen and felt on the front of 
the shoulder about an inch below the 
acromion, and that a false point of 
motion can be recognized by grasp
ing the head and gently rota.ting the 
shaft; when the displacement is in
ward this pl'ominence is found beneath 
the coracoid. Reduction is difficult 
because of the smallness of the upper 

fragment, but mriy be effected by carry ing the elbow forward and upward, as 
the posterior portion of the capsule attached to the upper fragment prevents it 
from sharing in the JUO\'ement. In a few cases rccour)<.e has been had to open 
incision. Occasionally the growth of the limb at this point is arrested in 
consequence of the injury, either becauF-e the displacement persists or because 
the epiphyseal cartilage ossifies prematurely. 

Fracture of the Surgical Neck (Fig. 92).-The surgical neck of this bone 
is the part between the upper expanded end and the insertion of the pectoralis 
ma.jor and latissimus dorsi. 'l'his is by far the mo~t freq ucnt fracture at the 
upper encl; it is commonly caused by a blow upon the upper part of the arm 
or by a. fall on the hand or elbow. 'l'Le line of fracture i8 usuall.Y oblique and 
the displacement marked, the lower fragment lyinp; oftenest on the inner si<le 
of the upper one. drawn thither by the la.tissimus dor~i and pcctoralis major. 

Symptoms.-Abnormal mobility and crcpitus arc recognized by grasping 
the head of the humerns with the thumb and fingers of one hand and gently 
rotating the elbow with the other. 

'l'rrntmoit.-Reduction is made by traction and coaptation and slo" ly 
bringing thr lower fragment into line with tlte upper one, a1Hl, if tLe tlcform
ity obstinntel.v returns, ma_y be maintained by permanent traction with weight 
arnl pulley combined with the support of a pla:..ter-of-Pnris gutter on the back 
and Ride~ of the f'honldcr and arm . If the line of fracture is such that tltc 
tendency to displacement is slight, or if_confinerncnt to bed is \'cry unde:-ir
ablc, splints or <.'ntn.-=.cmcnt in plaRter of Paris may be used. In such a cn:c 
the forearm should be flexed, ao<l. ~upportc<l only at the wrist by a sling, m 
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order that the wci~ht of the limb mn.y make traC'tion '' hilc the patient is 
erect, or O('Casionally an :ulditional weight of not more than fh·e pounds may 

~:,, }~~11;~Ta~~~n~~:~1i~1 ~·:l~~1:. sitl~ ~}!·~~S~l~~e~~n::1~~i ~~ti,!.tlf n~lli1~~~ F1G. 92. 

the axilla. an<l a little above its borders, a. ~boulder tap, :rntl 
a. !-ling: at the wrist, gives mo:::t excellent results. The :nm 

~~l~r~~!cb:1i1~~1\\111;~. ~a1~~~l~~~~f ~{ l~~~·~uilt~ 1~]t~~~1 t)? 1~ af-i~i~:'.1 ag~\ 
spl111t. may he used on the outer side, re~ting agai11~t the 
a.crom1~n and the elbow, the lower fragment being secure1l to 
the r-;pl.1nt by a. ban<lage: it opposes the tli:::.p lace111c11t of .the 
latter 111ward by it5' counter-pressure aga.i1u;;t the acrom1on, 
but docs little or nothing to pre,·ent sl10rtening. rrlJC scap
ular musci('s attached to th~ upper fragment tend to tilt its 
lower end forward and outwtrnl1 and wLen this t(•ndc11(·y is 

;~1a~if~~~·~·~~ 1~~111~~::~ ~~~;~i~n.b~itt:~P~~~g t1~!1:ti!~1wf1~· {~1~:f 1~:.~· ~11~ 
the arm ahcht('tl•d or by a triangular Splint or cm..J1ion placcil 
between the arm and th!' ~i1.le and maintaining the arm in the d!'sired po~i
tion. lf. as is usual. union is quite firm after the expiration of a month, 
the splint ma.v be remoYed and the foreanu supported in a sling for a week 
or two longer. 

When the fracture is complicated liy simultaneous dislocation of the head, 
the latter may sometime::; be reduced by direct manipulation under an an!'s
thetic, or, as recentl.v done by l\JcBurney1 cutting down through the 
deltoid to. the lower part of the upper fragment, drilling a hole in it, and 
inserting m this hole a ~trong right-angled hook, by means of which forcible 
traction and rotation can he made upon the fragment. Tf these foil, the sur
geon has bis choice between securing union of the fracture and makin~ a 
Rubse<1uent a.ttempt to reduce the dis location and the cstahlislimcnt of a folse 
joint. 

Fracture of the shaft may be caused by direct or indirect violence, or 
by mus.cnlar action : all the rnrieties of fracturc and diRplaccrnent ::;een in the 
shafts of other long bones ha.Ye been seen here. Among obserYed eompliea
tions are rupture, thromho~is, and aneurysm of the brathial artcr:· and injury 
of a main nenc, especially the musculo-spiral. either at the time of the accident 
or subRe11 ucntly by inclusion in the callus. 't'hc dia,qnnsis is readily made by 
attention to the common sitrns of fracture, all of which :ue u~ually present. 
LTnion takes place in from four to six weeb, but it is to he remembered that 
faihU"c of union is more frequent after fracture of the slrnf't of the humerus 
than after that of an_v other long bone. 'J1hc frealmf'nl is h~' an internal angular 
splint, a :-.houlder ca.1\ and a sling at the wrist; h~~ moulded splints; or by 
encasement in plaRter of l)ari$, whicl1 should includr the forenrm (flrxed at a 
right angle) and the shoulder. l:Inlc$S meaRures arc takrn to prevent it, this 
latter drci:.:Ring will show after a. few days a distinct g:a.p above the Rhonlder, clue 
to the sl1ortcning of the arm-a. gap that will admit one or two fingers: this 
may sometimes be prevented by adding a spica about the chest. but more surely 
a.nd conveniently by a weight attached to the elbow. If the Rkin i:s so bruised 
that a permanent dressing cannot be ::ipplied1 the limb must he supported on 
cushions in a suitable position or bound to the side of the chest. 

Fractures of the L ower End of the Humerus.-In this group are 
included fracture close abo,·c the condyles; above and between tLc con<lyles; 
of either condylc; of either epicon<lyle; and separa.tion of the cpiphysis. 
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In fracture above the condyles, or supracondyloid fracture, the 
line of fracture p~Ll:lses through the expanded lower end of the humerus, and 
ma.y open into the joint through the olecranon and coronoid fosst~; the line 
ma.y be transverse or oblique, either la.terally or antero-posteriorly, and in a few 
cases has been almost vertical and transvcrse-i. e. parallel to the anterior sur
face, crossing the bone close behind the trochlea. and capitellum. 

Symptoms.-Thc usual displacement is of the lower fragment backward, and 
the injury is often compound because of perforation of the skin by the sharp end 
of either fragment, especially the upper. The b~·acbial artery or median nerve 
ma.y be dangerously stretched across the end of the upper fragment. When 
the usual displacement is present the general a.ppearance of the region resembles 
tha.t of disloca.tiou ba.ckwa.r<l of the elbow. 'l'be diagnosis is then made by 
attention to the relations of the olccranon and bead of the ra.dius to the 
epicon<lyles. 

:'l'reatment.-Reduction, which is sometimes very difficult, is made by trac
tion and coa.ptation with the elbow flexed a.ta right a.ngle or fully extended, 
and is maintained by posterior and a.nterior rectangular splints or by a moulded 
posterior splint or trough that extends well around to the front on both sides; 
occasionally \'ertical suspension for a fortnight with the elbow fully extended 
is the best, especially if the fracture is compound; and this attitude has the 
advantage of being followed by less primary stiffness of the joint than is usual 
n.fter treatment in ilexion. In compound fractures excision of the end of one 
or both fragments may be needed to secure permanent reduction. 

lntercondyloid fracture, sometimes called T- or Y-fracture. Jiffers from 
the preceding by the addition of a line of fracture running from the transverse 
one downward through or between the condyles; it is usually caused by direct 
violence, a blow or fall upon the elbow, an<l is often comminuted or compound. 

Symptoms.-It may closely resemble a s.upracondylar fracture, the condyles 
preserving their relations with each other, or the hitter may be widely sepa
rated, with the lower end of the upper fragment and the olecranon interposed 
between them. 

Treatment.-Complete reduction, in attempting which the aid of anesthesia 
should always be had, is very difficult, as is also its maintenance. It is to 
be expected that the movements of the joint after recovery will be seriously 
restricted, and it is well, therefore, to keep the limb during treatment, or at 
least during the later weeks of treatment, in the attitude which will be the 
most useful if a.nkylosis ensues. A broad, heavy, posterior moulded splint 
reaching from the shoulder to the wrist, with the elbow ffexed at a right angle, 
extending well around to the front of the limb, and allowe<l to harden while 
anesthesia. is maintained, is probably the best; it ma.y be aided by permanent 
traction at the elbow in the direction of the long axis of the arm. Full exten
sion during the first two weeks with the arm in a padded anterior splint is 
thought by many surgeons to prevent the displacement upward and backward 
which often occurs. Whatever method of treatment is first employed, after ten 
days or two weeks it is desira.ble to flex the elbow and to change the angle of 
flexiou from time to time, in the hope of increasing the range of motion. In 
compound fractures advantage ma,y sometimes be taken of the wound to pin 
the fragments together with steel drills passed through them; in other cases 
excision of the lower end of the humerus is advisable with the object of 
obtaining a movable, though weaker, joint. 

F"acture of the internal epicondyle may be caused by direct violence 
or by forced abduction of the exten<le<l forearm; in the latter case dislocation 
of the elbow usually follows in consequence of the continuation of the violence, 
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and the fracture becomes a complication or an incident of the more important 
injury. 

'l1be diagnosis in the pure cases is made by recognition of the mobility of 
the small fragment, possibly with crepitus: in those in which it complicates a. 
dislocation backward lbe diagnosis is made in the same manner; but in dis
locations outward the fragment is liable to be dr:.1wn down below the trochlea, 
where it cannot be felt, and the diagnosis must then be made upon its absence. 

The treatment is by immobilization of the joint for ahout a fortnight in 
flex ion at or witbin a right angle, to diminish the effect of the attached flexor 
muscles upon the fragment. 

be :;:ec~~~: ~l~ct~c~o~:~~~~~~ ~P;~~17~-~~~ai~l~·~~:.~~~:1~~1:t ~~~et~~1~~~:i~f~n~s! 
epicondyle. 

Fracture of the Internal Condyle (Fig. 93).-The line of fracture ex
tends from a. point on the inner side of the humerus a.bo,·e the cpicondYle down-
ward and outwa.rcl into the joint at the center of' the trochlea -
or between the center and the capitellum. Th e usual displace- Fw. 93· 
ment is of the fragment upwanl and backward, and. even if 
it is but slight, the persistence produces marked deformity 
by changing the relations of the long a.xis of the arm and 
making the external condyle unduly prominent. 'The toni
city of the triceps appears to fa,·or recurrence of this dis
placement, as docs also pressure upon the upper part of the 
ulna when the elbow is flexed. This undesirable pressure 
may be readily exerted by a supporting i;:.ling. with or with
out a splint, and consequently the arm should be supported 
only at the wrist. 

Treatment.-If care be taken to avoid such pressure 
and to make complete reduction in the first inst:mce, satis- lftl!~·'"-rtr 
factory results can usually be obtained by treatment in a 
posterior rectangular or moulded splint or trough, or cYen 

~~ea j~\~sttC:~~t;a~~d d~~s~~,~~e~u~1~\!~1 ac;~l';~:~~~d ~:1~;:~~!~~ Fr~~~;ce~~~) ~~~~~~a~~ 
~~sh!fic:~~~;~s:~nit :~:sb~;:ul:·~·c~!~or;~~~~~1c~! :~t!~dtl;~ij~{:~~ ~~~~ {H'~~111[1~ und in-
placement of the condyle upward, and fias giH•n lll<ll\\' Pxccllent rc::-ults, but 
the attitude is not so convenient to the patient as that of flc.xion, and in somr 
cases there is a tendency to displacement forward or tilting of the fragment in 
the extended position. If it is employed at all, it is perhaps sufficient to em
ploy it during the first fortnight. and the1.1 to substitute flex ion. The ultinrnte 
l'estilt in the young may be greatly impaired by cxccssi,,c formation of callus. 

A rmnplieation occasionally seen is coincident dislocation of the radius 
backward; that is, both bones of the forearm and the internal condylc are 
displaced backward, the ulna preserving its relations with the latter and with 
the radius. Recurrence after reduction is best avoided by keeping the elbow 
flexed at less than a right angle. 

Fracture of the External Condyle.-In this the line of fracture runs 
from a point on the supinator ridge downward and inward through the ca.pitel
lum or the outer part of the trochlea. Ordinarily the displacement is slight, 
but it may be considerable, with coincident displacement of. the ul.na from the 
internal conclyle outward or backward, the head of the rn<lms m~1~tammg its 
relations with the capite11urn and ulna. 'l1he treatment is immob1ltzation in a 
posterior rectangular splint or immovable dressing. 
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Separation of the epiphysis is not a frc11ucnt acciilcnt, and there ham 
been hut few opportunities for direct examination of Rpccimcn~ . The lower 
fragment mmally comprises the entire cpipbyl':lis, which i8 composed of several 
dii;tinct pic('e.-., but it is po::-=ible that either or both cpicondyles ma.y remain 
a.tta.chcd to the upper fragment. The 8!}'UJ>foms and trl'at11u:11t are in the main 
the :'a.me as those of supracondylar fracture, of which the injur.Y may be con
sidered a. low form. In order to prevent angular displacement :\Ir. Hutchinson 
has rccommcmlcu treatment with the elbow fully llexc<l. 

After-treatment of Fracture at or near the Elbow.-\\'hen union 
after fracture about the elbow is complete and the i-:plints arc ]aid aside, the 
elbow is usua.lly very st iff, and much anxiety ma.y be folt concerning its future 
usefulnc:-;s; but in the great majority of cases the range of motion will rapidly 
increase under natural use of the limb, and the surgeon can do but little to 
hasten it. Daily forc ing of the joint is more lik ely to do ha.rm than good, and 
the best results arc obtained by simply encouraging the pa.tient to make as 
much use a.s possible of the limb, and perhaps aiding him by elastic traction 
from the wrist to the shoulder to increase Hexion, and making him carry a 
weight in the band to increase extension. 

FRACTURES OF THE RADIUS AND ULNA. 

Fracture of the olecranon may he caused by the contraction of the 
triceps or by cxtemal ,~iolence receiYed upon the olecranon or upon the ulna 
near it1 the commonest cause being a fall or blow upon the elbow. The line 
of fracture may be at right angles to the long axis of the bone in both planes, 
or oblique in either plane, or irregular. The displacement may be slight, the 
pcl'iosteum being in great part untom, or the fragment may be dra.wn one or two 
inche:-1 upward by the triceps. 'fhe R!Jm]Jloms a.re locali zed pain, independent 
mobili ty, and crepitus when there is but 1ittlc displacement, and the absence 
of the olecra.non from its proper place and its presence at a higher point when 
there is much displacement. 

1.'re(tlment.-If the displacement is slight and the olecranon accompanies 
the ulna in the flexion of the elbow, no other treatment is required than immo
bilization of the limb in a sling or an immovable drel'sing; but if the olecranon 
is completely det:tched and drawn upward, the elbow must be immobilized in 
full extension b.v a long anterior splint, and the fragment be held down by strips 
of adhc~i vc plaster or india-rubber traction or the turns of a roller bandage. 
Of thc£<c various methods, one of the simple~t and most effective is a U-~haped 
strip of adhesive plaster the cune of which lies on the back of the arm close 
abo\'e the fmgmcnt and the :::ides arc carried down upon the forearm. In a 
few cases the fragments have been exposed by incii::.ion und wired top:ether, but 
except in old cases with failure of union and much di::;ability this is hardly jus
tifiable. Lfnion may be bon,v or fibrous, and even when union fails active 
extension is not always entire1y lost. 

Fracture of the coronoid process i~ almost unknown except as a 
complication of dislocation of the el how ha.ckwanl: the tendency to displace
ment is not great, for t he onl.v muscle that is att:ichetl to the process, the 
brachia.Es anticus, is also broadly attached to the front of the ulna below it, 
and this broad attachment must be broken before the muscle can draw the 
fra"ment upward. The fragment can sometimes be felt as a small mo,•able 
boily in the flexure of the elbow. rrhc treatment is by iwmobilization of the 
joint flexed at a right angle. 

Fracture of the head of the radius has been observed mainly m con-
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ncction with fractur(' of the coronoi~l procp::g of the ulna as a complication of 
di::--location of the cl how; it i::- partial, the fragmrnt h<•ing the inner or ante
rior portion of' the hc::ul. If tbc frngment i'.') so for di .... placc<l that a. po~iti,·e 
diagno:sis can be made, it should be rcmond. 

Of fracture of the neck of the radius a few case:s ha\'C been recorded: 
it may he followed by ~uppuration of the joint or hy bony union . ']'be tlinical 
histories arc not sufficient to permit a. :-ystcmatic dcs.cription: po::::5ihly the 
diuywi.'iis could be made by loc;1lizcd pain and by recognition of the failure 
of the head to l"lliarc in rotatory rno,·emcnts of tltc ::haft of' tlic radius. 

Fracture of the Shaft o f One or of Both Bones of the Forearm. 
-Fracture of both hones is frequent in the lower ;rnd middle thirds, rare in 

~~~~ ~:fi~~~.r ti~;~;~~~ m~~u}~~y b~~~~~~d~;s ti~r~~·~ko~~ i:1\1':1::~1~1 ~~~;~1~~~,g!:~J p~~~~:l;h~; 
mui::cular action. l>a rtial, "grccn·stick," fracturei; arc not uncommon in the 
young. Fracture of the ulna alone is common ly due to direct violence, a. blow 
upon the raised arm, but it may be caused by a fall upon the hand, and is then 
occasionally complicated by disiocation of the head of the radius forward and 
upward. Fracture of the radius alone is less frequent than that of the ulna, 
and mar be caused bv direct or indirect \'iolencc. 

'J'hc"displacement 1;iay be angular or lateral or with overriding, and is of 
e~pecial importance because of its effect, if unreduced, upon the function of 
rotn:tion of the for~arm. Rotatory djsplacement of the upper frngrnent of the 
nuhus occurs E'$pCcrnlly when 
the fracture is above the in- Fw. 94. 
sertion of the prOn1uor radii 
tores; the unopposed action 
of the biceps supinatcs it, and 
the result, if' uncorrectetl, is 
to lim it supination of the 

: ~\111(~c=r ~r~;11~ ~~~:~fmb;~sc~~ •lllllii;;;:;:~Lfl~~~ 
the London mui-emns showed 
sucli di$placerncnt rnrying be· Fracture of the F~~;~·::it~~~~~scll~Bl~~~~)~nt, and union be· 

tween six and forty degrees. 
The action of the biceps may also produce angular displacement by flex ing the 
upper fragment. Rotation of the forearm may be lost in consequence of 
excc~si,·c formation of callus, of the union of the callus on the two bones (Fig. 
9-:l), or of ossification of the interosseous ligament. 

~l1he diagno."'i::t of fracture of both bones is e:u•y, that of either bone alone 
may be more difficult: independent :i1obility in the rac~ius ~nay be recognized 
b_v obsen-ing that the head of the ra.dms .do~s not share 111 ~l1~ht rotatory mov~· 
ments communicated to the lower end: Ill 1~ola.ted fracture of the ulna there 1s 

localized pain, often a corresponding irregularity in outline that is easily rec· 

~f.n1i~;~~~~cl1 n~~- s~:e~:i~~:s i ~~:1~~~ cl~i:~.:;~~ i~;!i t~~~.~i:~~l~r110 l~~:~~n ~<[ . rr.:~!~~.~~~ t!~~ 
ulna alone, for its disloca.t ion forward a.ud upward i8 a not infrequent compli
cation . 

.'l'reatnwnt.-Heduction is made by t raction, with or without pressure upon 
the projecting angle when one exists, p~·cs.su re ~einµ: ~cc.ess.ary in "~recu
~tick" fracture:;;; and by deep pressure with the fingC'rl" Ill front and behind to 
prei::.s tlif' bones apa rt if fhey have been approxirnat<'d. Anterior and po:;::terior 
padded splints, long enough to reach _fr~m below th~ palm to the elbow and 
wide enough to prevent circular constnctwn of the limb by the bandage tha.t 
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secures them in place, are usually sufficient to maintain re<luction. The fore
arm should be midway between pronation an<l supination. Frequent inspection 
is necessary at first to <letect dangerous constriction. Gangrene has occurred 
from pressure of the upper end of the pal mar splint against the brachial artery 
at the bend of the elbow. 'l'his splint ma.y, therefore, with advantage be made 
from one to three inches shorter than the posterior one. For the same reason 
it is well to a.pply the splints while the forearm is flexed upon the arm. The 
supporting sling shouhl not rest against the ulna. If there is reason to guard 
against supination of the upper fragment by the biceps, the wrist must be 
correspondingly supinated; this position is somewhat irksome, and has the 
disadva.ntage of bringing the bones nearer together at the center than they are 
when the limb is in the midway position. After two or three weeks a. moulded 
plaster-of-Pa,ris dressing may be substituted for the splints. In simple fracture 
of the radius or ulna. alone without displacement moulded plaster of Paris may 
be safely used even earl ier. If dislocation of the head of the radius forward 
and upward has occurred in connection with fracture of the ulna alone, the 
limb should be dressed after reduction, with the elbow flexed at less than 
a right angle. 

Fracture of the lower end of the radius (Colles's Fracture) 
is one of the most common of all fractures; it is seen at all ages, but with 
the greatest frequency in the old. It is generally produced by a fall upon 
the palm of the hand. The line of fraclu1'e is usually situated at from one

FJ0.95. FIG.96. 
third to three-fourths of an inch above 
the articular edge, and is transverse, 
but may be oblique in either direc
tion, and sometimes the lower frag
ment is comminuted. In the young 
it appears usually to follow the epi
physcal line. 'l'he common displace
ment is of the lower fragment back
ward (Figs. 95 and 96), with ascent 
of the styloid process by crushing, and 
of the posterior articular Lorder by 

~~~it"ft1c 0~rtr~:~~!.a~·ur1~~~1~~:~~~~w~~ 
ward and backward instead of down
ward and forward. 'rhe pcriosteum 
on the back of the bone remains 
untorn, but is stripped up from the 
upper fra~ment :-::o as to form a "pcri

Fracture of the Lower osteal bridge:" the consequent forma-
R~i;.~~~~~~.~~~t'd~~tih'! xi~~ia01c~!~~i/~~d~i:! tion of bone in the interval gives to 

Hadius (It. w. Smith) ~~~/(~~1~~)~ck· specimens of old unreduced fractures 
the appearance of deep penetration 

of the lower by the upper fragment. Exceptionally the styloid process of the 
ulna may also be broken off, or even the shaft of the ulna broken close above 
its lower encl 

The S!Jniptoms are a characteristic deformity, consisti ng in a prominence 
on the back of tbe fore:ll'm close above the wrist corrC':-::ponding to the lower 
fragment, producing what is ofte~1 called the "!"i lvcr-~ork" deformity (Fig. 9.7), 
and a f'ulness on the palmar surface at a somewhat higher level, correspondmg 
to the end of the upper fragment; the ascent of the sty loid process of the radius 
to or above the level of that of the ulna; pain on pre••ure along the line of 
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the fracture posteriorly; and swelling of the front of the wrist, with deepening 

Fw.97. 

"Siker-fork" DeformilyofCollcs's Frncturc,photographedhalran hournflertheaccidcnt{original) 

of the trans1·erse lines between it and the hand. Crepitus and abnormal 
mobility are often absent. 

1'reatment.-H.eduction, which at times is very difficult and even impos
sible, should be first attempted by traction upon the hand and direct pressure 
upon the fragments; if that fails, the wrist shoul<l Uc placed in forced extension 
and the fragment pressed downward by the surgeon's thumbs while his fingers 
grasp the forearm above the fracture . If this n.lso fails, an anesthetic should 
be given, and the fragment mobilized by pressing it backward, and then forced 
forward into place. I t is of great importance to the appearance of the limb 
that the posterior displacement should be fully corrected : that which is tlue to 
the crushing of the spongy tissue and shortening of the outer border of the 
bone cannot be corrected. If reduction is well made, there is but little 
tendency to recurrence. ':I.1be limb is then placed between short anterior and 
posterior splints, the former padded lightly at the point corresponding to the 
end of the upper fragment, and the latter more thickly where it rests against 
the lower fragment, and the splints fastened by a. circular strip of adhesive 
plaster nenr each end and at the middle, or held in place by a roller bandage. 
l'he posterior splin t should end at the wrist; the anterior one may end at the 
same level, or ma.y be carried to the palm with a. pad at its lower end, over 
which the fingers may partly close. Similar anterior and posterior moulded 
splints of plaster of Paris are very com·enicnt and equall,v secure. ~lany 
surgeons prefer after reduction to place the band in fle.xion on a lieYis·s 
metallic splint. In cases where there is littl e tendency to 1.lispbcement 
of the lower fragment a. Bond's splint with the wedf!:c-shaped compresses, 
as a,bo,·c, will gi,·e excellent results. 1'hf' drc:-:5:.ing of Barton is that pre
ferred b_v some surgeons, and Yarics a little from the one just described. 
'J\ro wedge-~lrnped compresses and two light, well-padded splints, long 
enough to reach from the elbow to the tips of' the fingers, are employed. 
The compresses a.re pbced over the region of the fracture, one on the dorsum 
of the wrist with its base upward and resting on the upper end of the lower 
fra gment, the other on the front of the wrist, its base downward and correspond
ing to the lower end of the upper fragment. 'fi10y arc held in place by a few 
turns of a roller; the anterior splint (the shorter of the two) is next put in 
position1 :md the roller is carried over it while extension is kept up by aJ.l assist
ant, and then the posterior splint is applied. 'The arm is kept midway between 
pronation and supination; the thumb is left free. Passi Ye motion of the fingers 
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should be con~tantly matle. In the young, growth of the hone ma.y be arrested 
by the traumatisrn, with a re~ultant deformity rc~cmbling that of a fracture 
with much cru~liing: of the :::pongy ti!'suc. 

Fracture of the anterior or posterior lip of the lower end of the 
radius i.:; an occasional accompaniment of di:-..loc:ation of the c:.upus forward or 
backwarcl rc~pccti\'Cl.'·: the latter is known as Barton's.fi·arture. 

Fracture of a metacarpal bone may be produced by direct or indirect 
violence; the diagnosis is made by localized pain iuc:reasc<l by pressing the 
corresponding finger upward, an<l perhaps by abnormal mobility and crepi.tus. 
The ten1lcncy to displacement is slight, and no 8pecial treatment is reqmred 
other tban a palmar splin t padded to presene the concavity of the metacarpus. 

Fractures of the phalanges are usually the result of direct violence, 
a.nd arc often compouml. ln fracture of the proximal phalanx there is a. 
marked tendency to angular displacement with the apex directed forward, 
which if left unreduced is the source of considerable di~ability. A convenient 
and efficient treatment is to close the fingero over a. cylindrical roller bandage 
of suitable size, and bind them there with longitu(linal strips of a<lbesive 
plaster or another roller bandage outside; or a pa<l<led palmar splint may be 
employed . 

FR..\C'TURES OF THE PELYIS. 

These fractures include complete fractures at one or more points of either 
or both innominate bones, and fractures of any of the three bones constituting 
the innominate. 

Fracture of the ring of the pelvis is caused by great external vio
lence, such as the passage of the wheel of a wagon across the bone, the fall of 
a heavy object, the caving in of an embankment, the kick of a. horse, or a fall 
from a height. I t may be single, double, or multiple. The most frequent 
seat is in the pubic bone, the line of fracture passing through the upper rnmus 
just interna lly to the ilio·pectineal eminence, and through the lower ranms near 
its juuction with the ischium. With the anterior fracture may be associated 
a posterior one (double vert ical fracture of the pelvis), either in the ilium behind 
the acetabulum or in the sacrum, or partly in either bone and partly along the 
sacro·iliac synchondrosi;,;:., or another anterior one through the opposite pubic 
bone. Separation of eitlier sympliysis is the practical equirn.lent of a fracture, 
but separation of the pubic s;tpnphy.9i.9 alone ma.y be occasioned by much 
slighter violence than that which is required for a fracture; separation of both 
s,ymph,11s<'S is eau~ed only by great violence, and is usually described as disloca· 
tion of the os innominatum. The pubes is sometimes broken in two places or 
comminuted . An exceptional form of fracture of the lateral portion of the ring 
is that in which the violence is exerted through the femur and produces a 
radiating fracture of the acetabulum . 

.Asso(:iatecl injuries are common and severe : the most frequent in the male 
is rupture of the membranous portion of the urethra (see Injuries of the 
Urethra), the laceration extending in severe cases through the perineum and 
around the rectum and anus; rupture of the bla<lder is next in frequency, and 
then injuries of other ab1lominal viscera. 

'l'he displacement is sometimes ver_v marked, ~o that it is easily recognized 
b.v the finger and e.''e; in other cases the diagno~is must be made by localized 
pain cau~cd by direct pressure or by pressure inward or backward upon the 
wing of the ilium . ~L1he patient is unable to rni~e the leg from the bed. Rup
ture of the urethra is indicated by bleeding from the mea.tus. 

The treatment of the fracture consists in immobilization of the pelvis by a 
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girdle, aicled in double Yertical fracture by traction upon the limb, as after 
fracture of tbe thigh. lf the fracture is compound, ample drainage must be 
proYitlcd, and if the urethra ii:s injured, peri11C'al scctio11 lllll!:it be ma1le. 

Tra nsverse fractu re of the sacrum is ''erv rilrc, :rn1l has alwavs 
been catt!-ied hy direct '' iolence. I t i:s frcqu1:ntly ai'::-o~iated ''itli paraly~ i s Or 
the hladdcr, rectum, an1l lowC'r limbs. The 1lisplacement i::; angular, with the 
apex directed hadw:ml, a111l can be concctcd by prc!'l:o.inp; the coccyx forward . 

Fracture of the coccyx, which is very rare, resembles in symptoms and 
treatment dislocation of the :::.:ime bone. 

Fractures of the wing and processes of the ilium arc compara
tively frequent. 'J1h e crest of the ilium may be broken off by direct violence, 
the size of the fra gment ,·arying greatly in the different cases. The anterior 
superior ~ pi nous procel'l-s has been broken off by direct violence and by mus.cular 
action; tlte posterior inferior and the anterior inferior, by direct violence. 
~L'bc diagnosis is made by recognition of a movable fragment with crepitus. 
No special treatment other than rest in bed is required. 

'l 'he ischium has been broken in a few cases by direct violence, as a fall 
upon the buttocks: the fragment in some cases has 'included almost the entire 
bone. in others only the tuberosity. 

Fracture of the pubes not extend ing acro~s both rami is rare: we have 
seen one case in whi ch the upper half of the body and tl1e adjoining part of 
the horizonta l ramus were broken off; the fracture was compound, and the 
fragment was rcmovcrl. 

Fracture of the rim of the acetabulum is a complication of disloca
tion of the hip. 

FRACTURES OF TTIE FE)JUR. 

Fracture of the Neck of the Femur.-This is far more common in 
elderly people, c~pcci ally in women, than in the young or middle-aged, and is 

Fw.98. Fm. 99. Fw.100. 

generally ca.used in them by com parati,·ely slight Yio l;:1ce, as a fa~! w~ile 
walking, a. mis:;tcp, or even the effor t to a.Yo id a. fall. 1 he old clas~ 1fi.cat 1 on 
:u1 intra- and extra-capsular fractures, which was a l wa~·s unsatisfactory 
and took no accou nt of tbe large g roup of "mixed" fractures in which the 
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line lay partly within and partly without the capsule, has 11011 in great part 
given place to a division into fractures at tlte base of the neck and fractures 
at tlie small part qf the neck. 

In fractures at the small part of the neck (Fig. 98) the line of frac
ture crosses the neck transversely or obliquely, and is rarely impacted: a 
portion of the periosteum, usually on the anterior and inferior surface, com
monly remains untorn and aids in supplying blood to the head. Bony union 
is possible, but unlikely. Separation of the cpiphysis, which is constituted by 
the bead a.lone, occasional1y happens, and belongs in this group. 

In fracture at the base of the neck (Fig. 99), the more common 
variety, the line of fracture follows more or Jess closely the junctwn of the 
shaft and neck ; the fra • ments are often impacted (Pl. XII, Fig. 2), and the 
g reat trocliantcr split; the crushing or impaction appears commonly to be 
greater at the back than at the front, so that the neck is inclin ed backward 
from its normal position with reference to the shaft, or, in other words, the 
shaft is in outward rotat ion upon the neck (Fig. 100). Bony union is the 
rule, and often with excessive production of bone about the fracture and the 
trocbantcr. 

The symptoms of both varieties are inability, often complete, to use or 
move the limb; but occasionally the patient has been able to raise the limb 
from the bed or even to walk a short distance. As a rule, however, the 
limb lies straight and helpless on the bed, the foot is C\'Crted, the upper part 
of the thigh is fuller and rounder than usual. Complaint is made of paiu 
at the hip, and often in the anter ior and inner part of the middle of the 
thigh. Pain is caused by pressure in front of or behind the neck, against 
the trochantcr, or upward at the kn ee or ankle: but sometimes the limb can 
be pressed quite forcibly upward without causi ng: pain. If cvcrsion of the 
foot is absent1 it will nevertheless be fou nd that passive in version is less 
compl ete than normal. Occasionally the foot is fixed in in version. Pres
sure over the front of the neck shows tha.t the tissues are less depressibl e 
than on the other side-a valuable sign in obscure cases. On gentle rota
tion of the limb the t rochantcr is found to share in the movement1 a.nd occa
sionally erepitus is felt . 

Measurement (in making which care must be taken to place the limbs sym
metricall.v with rrfcrence to the peh,is, as mentioned on page 28-1) shows the 

· injured limb to be shorter than its fc1low, the difference rnr_ying beLweeu a. 
small fraction of an inch and two inches. '..l_1his is best done by marking the 
site of the spi nes with an aniline pencil, and then measuring from the fixed 
mallcolus to the mark over spine witLout touching the Rk in at the latter 

point. Simi larly, the trochanter is found to occup~' 
F'1(1. 101. a higher position than its follow " ith rcftrence to a 

•

A 

. 
. 

"' 
" 

line drawn across it from tLc anterior 8uperior spi
nous process of the ilium to the tuberosity of the 
iseh ium (Nclaton 's line) (F ig. 101). If a line be 
drawn through the two anterior superior sp ines, and 
th e di stance from the summits of th<' trocha.nters to 
this lin e be measured, it will be fo und shorter on 
the injured side (B r ya nt's lin e) (Fi g. 101 ). 

A 1~~i ~?iii:d1~?~rn.-'kd!~~-,~~~1J;{~~ Th e diagnosis bctwcC'n the two varieties can-

(Ow~J ~i~tn ~~w~;~t~1~c :~t~~~e b;!!~ o~e~f~i n~:~k ~ J~~l~1~~:~ 
ment of the trochantcr, due to its splitt ing; nnrl it is thouµ:ht that in frac
ture of the sma ll part of the neck tbe shortening is more likely to be !'light 
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at first au<l to increase suddenly and rapidly during the first few days from 
separation of the interlocked fragments. 'l'hc opinion once very wi<lcly held, 
an<l cn•n now occasionally encountered, that the differential diagnosis can be 
made by consideration of the age of the patient (intracapsular fractures in 
those more than sixty years old) or of the way in \I bich the violence was 
received (intracap<rdar by a fall on the knee or foot, cxtracapsular by a fall 
upon the trochanter) has pro,·cd to be wholly untrustworthy. 

It may C\'Cll be impossible to say with certainty that a fracture is present, 
but in any case in which an elderly person 1 C)::.pecially n woman, has fallen and 
complains of pain at the hip, with inability to use tlte limb, a fracture is prob
able, and the case should be treated as such for at least three weeks nnd until 
all puin and soreness have ceased. It has hnppened, often enough to justify 
grea.t caution in giving an opinion, that the positive signs of fracture ha.Ye not 
appeared until after a number of days, perhaps afte r the patient has been 
assured that he has suffered no serious injury and has been encouraged to use 
the limb. In not a. few cases the patient has remained disabled long after the 
surgeon has ceased his attendance. and has sued the latter for malpractice. 

'l'hc indications for treatment arc, in the order of their importance, in the 
case of the old and feeble, to guard against the danger to the life of the patient 
arising from the traumatism and the necessary confinement, to secure firm 
union, and to have the minimum of deformity. The vital indication requires 
that the patient's strength should not be further taxed by dres:::.ings that cause 
pain or b,\' prolonged confinement to berl if its i11 effects become manifest and 
threaten to become serious. In the latter case, if necessary, union of the frac
ture must be sacrificed to the presenation of life. Spcci31 attention must be 
gi,·en to securing comfort and good nouri~hmcnt and to the avoidance of bed
sores. Local treatment is limited to making only so much reduction of the 
shortening ns can be effected by moderate traction, and to immobilization by 
traction a.nd cu~hions or by <t fixed tlress ing. Complete removal of the short
ening is liable to break up an impaction .that would be valuable in securing 
union. 'l1raction hy Buck's cxten~ i on (Fig. 80) with a. weight of five, or at 
most ten, pounds prevents further shortening nnd promotes comfort, and ~mall 
firm cushions or sand.bags placed behind the trochantcr anti along the outer side 
of the thigh nid the immobilization. IIodgen's su•pendcd splint(Fig. 84) is even 
better than Buck 's. l?or immobilization "ithout permanent tr:u..: tion either a. 
long: side·splint, extending from the side of the chest to the foot, or a plaster
of-Paris dressing, including the entire limb and the pelvis, may be employed. 
Lateral pressure in non-impacted fractures is of grea.t importance in securing 
bony union, and on this account Senn recommends with the latter dre~5ing the 
use of direct pressure inward against the trochanter, made through a. fones~ra. by 
a pad at the end of a. screw tha.t passes through an iron support imbcdded Ill the 
plaster. A well-applied plaster dressing appe:us to meet tho indication suffi
ciently well. '!'he dressing should be worn for a.bout two months if the patient's 
condition permits. 

It is to be expected that some shortening and outward rotation of the limb 
will persist; and the range of mo~i?n of the joint may be considerably re.s~ric~ed 
by the consequences of the arthnt1s o.r by an exuberant ca.ii.us. Even 1£ u.mon 
fails or is fibrous, the patient may still be able to rnn.ke fair use of the limb, 
the support being gi \'Cll by th~ Y-ligament, which. sccur~s a. b~aring a~p~inst the 
ilium in the ascent of the shaft. In a few cases Ill which umon has failed and 
the disability has been great and the condition painful, op~rations ?a\'.e been 
done to obtain union by freshening the surfaces and suturmg or pmmng the 
fragments together, or to remove the detached head. 
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Fractu r e of the great trochant er has been occa~ionallv caused bY 
direct external ,·iolcnee. 'l'hc patients ha\·e usually been able io walk not
withstanding the injury. In the specimens obtained after death the fracture 
bas always been found to be entirely outside the joint. 'J' l1c fragment may 
be large or small, and in the young may comprise the entire trochanteric 
epiph,vsis, separated along the conjugal cartilage. ~~he diagnosis must be 
made on the independent mobility of the fragment and localized pain. The 
treatment is rest, ai<led perhaps by a bandage to oppose the retraction of the 
fragment upwa.rcl and backward by muscular action. 

F ractu re of t h e s ha ft may be caused by direct or indirect violence or 
by muscular a,ction. All the varieties of fracture of the shafts of long bones are 
found here, but the commonest is oblique fracturn, often with the splitting off 
of a httcral piece, and with either or both main fragments en1l ing in a long 
sharp point : transYerse fracture appears to be quite common in children. 

Symptoms.-Angular displacement and o\·e1Ti<ling are gren.tly fasore<l by 
the contraction of the muscle5, both those connecting the lower fragment with 
the peh·is and those that flex and abduct the upper one. Outward rotation of 
the lower fragment may be produced by the unsupporte1l weight of the foot, 
which turns to the outer side; outward rotation of the upper fragment may be 
caused in like manner by the unsupported weight of the upper an<l outer por
tion of the thigh, the foot being meanwhile held upright. 'J1bc latter displace
ment is equivalent to inward rotation of the lower fragment, and when the 
patient begins to walk he finds that the toes turn in. Compound fracture and 
associated injury to the large vessels are infrequent. Distention of the knee
joint by an effusion immediately after the injury is the rule, an<l is probably 
due to a concomitant sprain. 

'l'he diagnosis is made by pain, loss of function, shortening, abnormal 
mobi lity, and crepitus. l\Ieasurement is made, as in fracture of the neck of 
the femur, from either the ma.llcolus or the knee to the anterior superior spine 
of the ilium, and the s11me precautions are needed to cnsure symmetry of posi
tion. 'l1he fa.ct that the shortening bas occurred in the shaft, and not in the 
neck, is shown by the norma1 relation of the trochanter to Nelaton's 1ine. 
Abnormal mobi lity can be recognized by passing the hand under the Ji m b at 
the suRpected point and gcntl_r raising it, or by grasping the upper part of the 
thigh firmly and moYing the foot inward a1Hl outwrml. or by ohsen·ing that the 
trochanter <loes not share in gentle rotatory moYcmcnts communicated to the 
lower portion of the limb. Steady traction o\·ercomes or diminishes the short
ening. 'l'he thickneBs of the O\ erlying mu~clcs usually prevents recognition 
of the details of the fracture and displacement. Sometimes the sharp end of 
one fragmrnt perforates the muscles and the ~kin, commouly the upper frag· 
ment in front; the penetration can be rclie\'C<l by flexing the thigh upon the 
pelvis and the leg upon the thigh, the mo\·ement drawing the muede down 
past the fragment. 

1.'reatment is commonly by one of the metbotls of continuous traction, 
Buck's extension by weight and pulley (Fig. 80) or Sl1spcnsion by Ilo<lgcn's 
(Fig. 8~) or N. H. 8mith's anterior splint (Fig. 83) in adults, or vertical sus
pension in infants antl young ch ildren. llollgcn's splint is e~pecially useful in 
compound fractures, because of the facility with wlticb it permits the dressings 

· of the wound to be changed. 'l'he methods of applying Buck's extension and 
tbe suspended spl ints have been already described . 'l'he plaster-of~Paris dress
ing, including the pelvis, is still in use, but its result:.; arc not so satisfactory 
as those obtained by the other methods. Vertical suspension in young children 
is very useful, because of the case with which the po~ition can be maintained 
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and the child kept clean . The suspension is made by two indin-rubLcr cord~ 

::t~~1B~ct~.: :~·~:~~~:1~ ;a~l~~·~i~1~~ ba~~ ~ncl~t~~r~1~1!;1 ~!;, 1~ft~~T1i~1'~1 ~~~~ef~~~8t~r~ 
short foot-piece. 'fhc traction should be just suflicient to raise the buttocks 
slightly from the bed. 

Union is complete in the adult in from six to eitzht weeks; in young children, 
in three or four. I t is alh·isablc to keep the pittient in hcd for a week after 
the dressings have been remo,·ed, and to insist upon the u:-c of crutches for a. 
week 01' two thcrca frer. esually ::-ome r::horten ing pcri;;i~ts. 

Fractures at the Lower End of the F em ur.-Jn this group are 
included the supracondylar, interconclyloid, fracture of either condyle, and 
separation of the epiphysi:.; . 

Supracondyloid fracture is commonly produced by indirect violence, as 
a fa ll upon the feet; the line of fracture is oLli q uc or trnmwer:-<.e; an<l the wmal 

!!!~~a~~1:1~1~i1~s tf~i~h~y l ~l~\~e1~[:~·~~1n~et~ 1 1~a~:~~~~~~\~en~~l'c~~?1~\· ~~~l~l1 ft~o~~-~~t~·~~i 
surface is directed somewhat backward. occaHionally occurs, but is Ly no means 
so frequent as has been allef!ecl. A dan~crous complic;Hion 
is sometimes found in rupture or stretching of the poplitcal F1a. 102. 
vessel~. The diagnosis is easily made by rccop:nition of the .t 
common signs of fracture. 'J',·ealment is by the plaster-of
Paris dres.sing or by suspension in Ilodgen's or Smith's an
terior splint. 

Se pa ration of the epiphys is is common ly caused 
h.Y torsion or hypcrextcn~ion of the leg. Th e it'et~tment is 
the f.l:unc as in the preceding rnriety. 

In intercondy loid fracture (Fig.102) the cornlyles 
are sepamte<l from the shaft and from each other. lt i~ 
caused by great violence, as in a. fa ll from a. hei,l!l1t, and is 
conseq uentl y often compound and accompanied with mucl1 

~~~fi~ ~;~ei~n~':.~~~·e o~~e .i s a0~·1~ ~~~ ~~usse1~~~~~i~~j ~.~?~~~1~1. Si ~Xe;~~~~ I n\;fCi'.?~~~~~1i~i!r~~~1~itt1~rc 
sion or a suspended splint is ad\·is.able for the fir~t two or three weeh, after 
which, if all is going wcll 1 the l imb ca11 he put in plaster. lf compound, it is, of 
course, to he treatccl anti~cptira ll y. 

Fracture of eith er condyle may be c:au:icd hy direct violence. as in a. 
fall upon the flexed knee. or by lateral ilexion of the leg: the line of frac
ture runs from the inten.:on<lyloid notch more or le . .;;~ obliquely upw:ml. T.he 
fragment remains a.ttachetl to the tibia. by its lateral ligament, ?nd the _d1;.;
placement is therefore usually slight,. alt h~ugh the f•;•:grncnt 1:; ?omeumes 
carrie<l fo rw ard or Uackwanl by rotation of the le~. 1 ~e co 1~rS1' 1s. u . .!::iually 

~'i~~;.~~;:~!1 t~~e f,';~~~;~n~';:'~~, ~0~1~01~'.~<la rc,~;h~~~~'~!J~'.'.~).'.";~'~:;:::1:'V~1~e ~~~~~,~~ 
tion of a.bnormal mobility and crepitus i sometimes the 011\y sign 1s locaJ1zcd 
pa.in on pressure, or on lateral flexio n of rho .leg tO\\:ml th~ i1~jurcd ~i<lc. T?e 
treatoll'nt is reduction of the displa.ccment, if any, h_y Ll'111g111g the leg to its 
proper position in full extension, aud immob iliza.tion, pl'C.'f'erahl,v in plaster. 

Fracture of the pate ll a is an injul'y of ~·rct1ue11t oci;ur~·ence bet\rcen 
the ages uf twenty and fifty years. e=-.pccially 111 ~nail's. l t is usu~lly the 
resu lt of muscular a.ccion, but sometimes of direct vwlence, and sometimes of 
forcible Hexion of the partially stiff knee when tlie dc;.;cc11t or the pat_ella. is 
prevented by adhesions; the la.tte r is the common metl~od of production of 
rcfracture. Dull pain is occa~ionally felt in the patella. for some days before 
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it breaks. Simultaneous fracture of both patell:u has been reported a num
ber of times. 

The line of .fracture is almost always transverse, ancl, while generally near 
the middle of the bone, nmy be close to either end; exceptionally it may be 
oblique. In fractures by direct violence it is more or le~s comminuted, an<l is 
likely to be compound, or to become so by the sloughing of the bruised skin 
The upper fragment is drawn upward by the quadriceps to a. greater or lesser 
distance, but in some cases, and especially in fractures by direct violence, so 
much of the periosteum remai11s untorn that the separat ion is very slight. As 
a rule, the periosteum ruptures at a different lcYcl from thu,t of the fracture, 
and thus is produced a narrow fringe which lies between the fra gments 
when they are approximated, and to which much importance has been attributed 
as a cause of fai lure of bony union . Th e capsule is torn transversely on each 
sille to a distance that var ies with the separation, and the cavity of the joint 
promptly fill s with blood and synovia, which still further increase the separa
tion by distention. 

11he symptoms are loss of the power of active extension of the leg, inde
pendent lateral mobility of the fragments, and usually a distinct transverse gap 
between them which can be closed by pressing them together. 

The treatment is immobilization of the extended knee for about two months, 
usually combined with dressings arranged to keep the fragments in contact wi~h 

each other. When the pen-
Fio. 103. osteal CO\'ering is not torn 

and the separation is slight, 
a. plaster-of-Paris <lres:o;ing, 
extend ing from the ankle 
to the upper third of tbe 

ITT 

thigh, is sufficient, but in 

.~ l',~,''f(' I other cases special dressings ! are needed. Of these the 
variety is great. The sim
plest form consists of turns 

~.l>L'"'-'-~~'-"'--""'---"=-'=""" of a rnllcr bandage, with a 

l1tu:;; 1~~~·i0?i~crt; 1frJ:~~ it~J1~1k~1~~ ~~~ ~:~ie~l~ow~· 1i\~ ~h': ~~~i.rns ~~;~~\ ~l~~~:l~~~I~ ~~l i ~~·d n1~~\:,~ 
the fragments, so as to press and hold them together (Fig. 103) ; the patient 
should be kept in bed witb the foot raised. Agnew's splin t (Fig. 104) consists 
of a piece of pine board thirty inches long, five inches wide at the top, and four 
at the lower encl, with fou r lateral pegs. :F ig. 10;) shows the manner of its appli-

Fm. 10.t. Fm.105. 

,\gucw'sSplimrorrrncturcLll'tllcll11 Agnew·ssplintApplled 

cation, the fragments of the fractured patella being drawn together by the adhe
sive plaster str ips. Another method is by elastic traction applied to the upper 
fragment: a. piece of rubber tubing is made fast to each end of a strip of adhe
sive plaster about eight inches long and two inches wide; the adhesive plaster is 
then placed t ransversely close above the upper fragment, and the rubber cords 
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are strctchc<l down on each side of the leg and made fast to the posterior splint. 
:Malgaignc's books (Fig. 106) are used by FIG. JOG. 
forcing one through the skin into the upper 

~~~·~~1~,.~;. ~~~·d~;.r:;· ~;~·~g~~~~c~: }~'leg!t!:~;~ ~~~~ 
then bringing them together by means of the ~~ 
screw. Treves employs them after a prelimi- ~ 
nary exposure and freshening of the frag-
ments, as in the operation of 8-uturing, over 
whicl1 he thinks this procedure bas some Malgaignc'~ nooks. 
advantages. ln any of these methods the 
effusion in the joint may often be promptly rcmoYc<l by the use of a rub
ber bandage, or the joint may be primarily emptied by aspiration of its con· 
tents. 

Operative measures include various forms of fluturc. 'J'hc first to be 
employed was :111 open arthrotomy with direct suturin~ of the fragments with 
silver wire: it has given many bri11iant successes, but also cases of suppuration 
of the joint. some with loss of the limb or loss of life-a risk which, in the 
opinion of some surgeons, the nature of the injury rarely justifies. ~rhe ope
ration should only be done under strict antisepsis and in healthy subjects. In 
compound fractures it is not only permissible, but is ofrnn clearly in<lica.ted. 
The operation is <lone by exposing the fragments, freshening the fractured sur
faces if the fracture is an old one, or dissecting away the fibrous tissue and 
fragments of periosteum or synovial membrane often found interpose<l, and 
drilling the bones in the median line, the drill-holes running obliquely from the 
:tnterior surface of the att;tched border of each fragment toward the posterior 

~,~fg~~e:~st 1~1~-/'"~~~~-~~x~m~~~~:ce:1~e '~i1~;e~ei~~-e c~~ ~}~~:~t i:i~~o~~~~e~n~~dh:~~ 
mered into the bone, or else left to protrude from tLe wound to be with
drawn later. 

The substitution of a silk l igature through the tendon of the quadriceps 
and the ligamentum patellre for the wire suture through the bone is preferred 
by some. ~l1he joint must not be inrncied by the ligi1turr. An antiseptic 
dressing is applied, and the limb kept on a. posterior splint for a week. If 
all has then gone well, a. plastcr-of~Pnris dressing is applied and worn for a. 
month~ after that, for another month it is worn only in the daytime· and 
rcmo\'ed at night. '.l'he silk should be boiled an<l all antiseptic rules should 
be most rigidly followed; if suppuration occurs, free exit should he promptly 
given to the pus, to diminish the risk of invnsion of the joint. ~rhe ligature 
may be <'tnployecI subcutaneously by means of a long, i:;Jightly-cune<l needle 
introduced and brought out in turn through four small incisions, two above 
and two below the patella, or1 better (Stimson), through a longitudinal median 
incision four or five inches long, fully exposing the bone aJl(l the tendons. 
AftC'r the joint has been emptie<l and the fringe, if prcs<'nt. raised from tho 
broken surface, the silk ligature is passed by means of a curved needle trans
\'C'rscly through the tendon of the c1uadriceps and the ligamentum patella. 
clo~e to the bone, drawn tightly to bring the broken surfaces into contact, 
tied and cut short. '11he fibrous layers between it and the patella should be 
smoothed out, and, when necessary, catgut sutures applied to close the lateral 
rents in the capsule. 

Among other method:.; that ha,·e been rccommC'nclcd may be mentioned 
subcutaneous longitudinal drilling of the fragment~ nnd the use of a silver 
suture; trans~·1rrse drilling of each fragment, the drills being left in place and 
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tied together on each side. Barker's operation (Figs. 107, 108), which has found 
much favor with many surgeons, is done as follows : 'The lower fragment of the 

Fw.107. 

Barker's Op~ration for Trnn~\·cr~c Fracture 
ofthcl'al<:lla(firststage). 

Fw.108. 

patella is steadied bi the finger and thumb, and a narrow-bladed knife thrust 
into tho joint, edge upward 1 in the middle line of the ligamentum patell:.-e at 
its attachment to the lower fragment. 'Through the wound thus made a stout
haudlcd pcd iclc needle is thrust into the joint behind the lower fragment, and 
pushed up hchind the upper fragment and through the quadriceps tendon in 
the middle line as close to the border of tbe bone as possible, the upper frag
ment at this time being forced clown and steadied. When the point of the 
need le becomes apparent beneath the skin, the latter is drawn upward and 
an incision made upon the need le, the eye of which is then threaded with 
sterilized silk and the needle withdrawn, carrying the threa<l behind the frag
ments. 'J1he needle is next unthreaded and passed through the same skin 
wound below and out of the upper wound, but this time in front of and close 
to both fragments. Here it is threaded with the upper end of' the suture and 
withdrawn. The two fragments arc then brought together, friction is made 
to displace clots or other foreign material, and the ligature tied tightly over 
the lower border of the patella. 'l'be two ends of the ligature are cut short 
and the wounds closed. r nion of the ~kin-wound is by first intention. 
Passive motion is begun on the tenth day. 

Union is almost im1ariably fibrnus in cases treated without the suture, and 
the bond of union habitually lengthens somewhat under use, but this docs not 
materially affect the usefulness of the limb. In cases treated by the suture the 
union is closer, and may occasionally be bony. 

Rupture of the bond or refracture of the bone at another point occasion
a1ly ha.ppcns: the common cause is forcible flexion of the knee, in which the 
upper fragment is prevented from moving by adhesions that unite it to the 
femur or by shortening of the capsule on each side, which docs not allow it to 
pass below the condyles. 'l'bc injury may become compound by rupture of the 
adherent skin along the line of fracture. 

In old cases, in which the disability is great bccnm,;:e of the wide separation 
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of the fragments, open arthrotomy with suture has been done many times. 
Rince modern aseptic methods have come into use, the proportion of success
ful cases has been much larger than formerly. 

FRAGfURES OF THE LEG. 

Fractures at the U.pper End.-'l'hc tibia may be broken at its upper 
end by direct or indirect v10lence, a:i.d the fibula may be sim ultaneously broken 
or its upper en<l dislocated, or it may be uninjured. Th e fracture may be 
transverse, oblique, or comminutcd and impacted, or the lin e may run from the 
side of the bead into the joint, separating only o_~c condy lc, or it may follow the 
epiphyseal line (separation of the epiphysis). In fractures by direct violence, 
usually by" heavy blow upon the front of the bone, there may be marked angu
lar displacement, the apex directed backward, or lmckward displacement of tbe 
lower fragment, with the possibility of serious injury to the main vessels. In 
fracture by a fall upon the feet the lower fragment is driven into the upper one, 
splitting it and opening the joint. When the fibula is neither broken nor dis
located, displacement of the tibia is slight. The prognosis is serious because 
of the probability of implication of the joint in the intlammalory reaction, and 
it bas been noted that repair of the fracture takes an exceptionally long time. 
After separation of the epiphysis the growth of the bone may be arrested. 

The treatment consists in the reduction of the displacement, and in ex ten. 
sion by continuous traction, or by splint!", according to circumstances. 

Fracture of the Upper End of the Fibula may be caused by muscular 
action (v igorous contraction of the biceps), by forced adduction of the leg, or 
by direct violence. The fragment may remain in place or may be drawn 
upward by the biceps. In several cases the external poplitcal nerve has been 
injured, either in the accident or in the process of repair, with consequent 
paralysis of the anterior and peroneal groups of muscles. 1'he treatment is 
immobilization, with the knee flexed to relax the biceps. 

Fracture of the Shaft may be caused by direct or indirect violence, 
and in the latter case is more frequently situated at or near the junction of the 
middle and lower thirds. It may be transverse, oblique, V-shapcd, or commi
nuted, and is frequently compound, either by the direct action of the violence 
upon the overlying soft parts or by perforation of the skin by the sharp encl of 
one of the fragments, especially the upper one. When both bones are broken 
the fracture of the tibia is commonly at a lower level than that of the fibula. 
'l'he common displacement is angular with OYerriding, the lower end of the 
upper fragment being displaced forward. The injury_ c~n be readily recog~i~ed 
by palpation of the subcutaneous surface of the tibia.; 3:bnormal mob1hty, 
which is greater when both bones are broken; :rnd crep1tus. Fracture of 
the fibula. alone is shown by localized pa.in, and sometimes by abnormal 
mobility. 

Treatment .-After reduction by traction and coaptation the limb may be 
secured by lateral ~plints or in a Volkmann splint or fracture·box for a few 
days until the swelling shall have subsided, and then in a 1>laster-of-Paris 
dressing, or it may be secured at once in moulrled plastcr·of-P:~r1s splm ts, 
posterior and lateral. Care must be taken to pren•nt anguliu· di:splacement 
by the sinking of the foot, and it is always advisable to _re1_no\·~ the clr?~sings 
and inspect the fracture after the first fortnight, when 1t 1s still possible to 
correct angular displacement. Union commonly takes place in about six 
"eeks, but sometimes is Jong delayed. 

Compound fractures should be dressed in accordance with general prin
ciples, find the limb placed in a fracture-box or Volkmann splin t; if the 
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fracture has not become simple by the end of the first fortnight, interrupted 
plaster splints arranged for suspension will be found convenient. Delayed 
union and failure of union arc not uncommon if there bas been much loss of 
substance of the tibia by splintering; and if the fibula has maintained its 
length a piece should be cut from it in order that the fragments of the tibia 
may be brought together. 

Fractures at the Lower End.-Of these the most common and import
ant is the one known as Port's fracture at the ankle, which is caused by 

forcible eversion and abduction of the foot; rarely by inversion and ad<luc
tion of the foot. ~""ig. 109 shows the mechanism of both varieties. In a 
typical case there arc three separate lines of fracture (Fig. 110): one of the 
fibula about three inches above the tip of the malleolus, and commonly 
extending obliquely downward for an inch or more; one of the internal mal
lcolus; and one of the outer lowC'r edge of the tibia; but in tbe place of the 
last two there is often rupture of the internal lateral ligament of the ankle 
and of the ligaments of the lower tibio-fibular articulation respectively. The 
essential feature of the injury is the separation of the extemal malleolus from 
the tibia and its displacement outward in company with the foot. When the 
injury is caused by pure eversion of the sole the fibula is broken less obliquely 
and the internal malleolus is broken square across; when ab<luction of the 
front of the foot is associated with eversion, the fracture of the fibula is more 

Fw.110. 

J;j 
UsualThreeLinesoft'rac

ture m Pott's Fracture 
at the Ankle (Stimson). 

oblique and rupture of the intcrna.l lateral ligameut is 
much more frec1uent than fracture of the internal mal
lcolus; if the latter occurs, it is oblique, the anterior 
portion only being broken otf. 

The symptoms are the characteristic deformity (Figs. 
111, 112), consisting in outward displacement of the foot 
an<l prominence of the internal malleolus, the existence 
of three points of localized pain on prci::.sure correspond
ing to the three lines of fracture or the cqui,•alent in
juries, and the possibility of moving the foot from side 
to side within the widened tibio-fibular morti::.e. Occa
sionally the (broken) internal rnalleolus is forced through 
the skin and the joint thus opened, or if the displace
ment remains unreduced the skin overlying the malle
olus may slough in consequence of the pressure. 'l1he 
foot has a decided tendency to slip backward, sometimes 
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so far that the body of tbe aslragalus lies entirely behind the tibia; and this 
displacement is frequently overlooked. 

'l'he essential point in treatment is to reduce the displacement completely 
and pre\·ent its recurrence; the former is easy, and so too is the latter if suit-

.FIG.111. FIG.112. 

Pott's Fracture, showing Outward Displacement. Pott's Fracture, showing also Backward Displacement. 

able dressings are used, but ea.ch requires close attention and full appreciation 
of the needs. Heduetion is made by grasping the leg firmly with one band 
and the foot with the other, and then, after lifting the latter forward, press
ing it forcibly inward until the external mallcolus is folt to rest against the 
tibia. An efficient dressing is made of moul<led plaster-of-Paris splints, one 
of which is placed posteriorly from just below the knee, along the calf, the 
heel, and the sole, to and beyond the toes; the other begins on the dorsum 
of the foot, crosses the outer border and the sole, and is carried up the inner 
side of the leg; circu lar turns are placed above the ankle and at the upper 
ends of thP splints. It is advisable to invert the sole of the foot, in order to 
make sure that tbe lateral reduction is complete. While the splints are hard
ening the foot must bo held in place by the s~rgeon or by an assistant who 
appreciates the necessity and the means of maintaining the reduction, both 
inward and forward. This drf'ssing is to be preferred to complete encase
ment in plaster, becuuse it permits inspection of the region. Good results 
can also be obtained, though with less security, by the use of an internal 
lateral splint (Dupuytren's splin t) projecting below the foot. A wedge
shaped pad is placed between this splint and the leg, the base of the wedge 
being just above the internal malleolus. The foot is then secured to this 
internal splint in adduction. Great care must be taken to protect the skin 
from too great pressure. 

Fracture of the External Malleolus is caused bv an imrnrd twist of 
tlrn foot, by which the astragalus is so turned in its mOrtice as to force the 
malleolus outward and break it. The line of fracture is lower than in Pott's 
fracture, and li es within the lowest inch or inch and a. half; sometimes separation 
of the fibuht from the tibia at the lower tibia-fibular articulation is produced 
instead of fracture, as shown by pain on pressure over the front of the joint; 
and. much more rarely, the tip of the internal mallcolus is sometimes broken off 
b~~ the pressure of the astragalus against it in the same twist of the foot. The 
diacrnosis of the fracture of the fibula. is made by local tenderness on pressure 
u.t fts seat and on twisting the foot inward, and possibly by abnormal mobility 
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recognized by pressure inward against the tip of the mallcolus; it is supported 
by the history of the accident and the appearance by the second or third day of 
an ecchymosis below the malleolus. No treatment is needed except rest and the 
support of a dressing to prevent the occurrence of another twist of the foot. 

FRACTURES OF THE BONES OF TJIE FOOT. 

The astragalu s may be broken by a fall upon the foot, the line of fracture 
passing through the body or the neck, and the injury is frequently associated 
with dislocation of one of the fragments . An exact diagnosis may be difficult 
or impossible except when dislocation is present. 'l'hc choice of treatment lies 
between immobi lization and removal of one or both fragments; the httter is 
obligatory when the fracture is compound or when the associated dislocation 
is such that the sk in will slough or that the subsequent disability wi ll be 
great. The functional results after removal of the astragalus are very good. 

The calcan e um may be broken by a fall upon the foot or by forcible 
contraction of the muscles attached to the tendo Achillis. In the latter case 
a larger or smaller posterior fragment is torn off and may be displaced upward; 
the treatment is immobilization with the knee an<l ankle so flexed as to relax 
the calf-muscles. Fractures due to a fall are usually comminuted, with 
depression of the central part of the bone; the diagnosis must be made upon 
the flattening and broadening of the sole and heel (which can be best seen by 
making the patient kneel and then comparing the soles of the two feet), and 
by the relaxation of the tendo Achillis. The treatment is by massage and 
immobilization, but the patient sboul<l be encouraged to use the limb as soon 
as possible. 

Fractu re o f th e Me t a t a rsal Bo nes is commonly caused by direct 
violence, and is frequently compound; the first and fifth are the most frequently 
broken. The diagnosis is made by pain on pressure at the seat of fracture 
or on pressing the corresponding toe directly backward, and by abnormal 
mobility in the case of the first and fifth or when several toes are broken. 
In simple cases no treatment is required except rest, with the foot elevated, 
and massage. 

CHAPTER IV. 

DISEASES AND INJURIES OF THE ~ILSCLES, TENDO~R, AND BL'RS.E. 

SECTJON !.-DISEASES AND INJURIES OF TIIE MUSCLES. 

Trrn muscles, with very few exceptions, are situated beneath the external 
layer of the deep fascia. By virtue of their contractility they bind together and 
move the parts of the skeleton. contract and compress organs to which the_v 
are attached, and aid in the protection of ve~scls and nerves, and of the viscera 
in the great cavities. Their essential sarcous clements are held in place and 
maintained in proper relation by connective-tissue investments: their power is 
transmitted through inelastic fibrous bands-the tendons-in part inserted into 
the bones, in part blending with the periosteum or the great fascia! planes. 
Like other structures, they are at times the scat of disease and injury, thouµ:h 
much less frequently than might be thought probable from their number, size, 
and location . 
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l\IYAWIA.-Pain located in a muscle, and to a greater or less extent pre
venting its use, is of very frequent occurrence, and depends upon the action 
of many causes, such as strain, twist, or slight laceration of the fibres, acute 
infectious disease, poisoning, as by lead or syphilis, etc. Muscle-pain is the 
one common symptom. In the majority of case:; it is neuralgic, but may at 
times be inflammatory. It is easily <liagnosticated, and usually quickly sub
sides, either spontaneously or in consequence of the employment of heat, elec
tricity, anodynes, or anesthetics; or it disappears with the removal of the 
exciting cause. 

HUPTURE.-Blows from without or undue and sudden unopposed contrac
tion may cause laceration, varying in degree from a tear so slight as not to be 
distinguishable from simple stretching to a complete pulpification; and in 
result from speedy and perfect recovery to destruction of the part or even to 
loss of life. Spontaneous rupture of healthy muscle can occur only when the 
contraction is sudden, unexpected, or of unusual character, as in the "lawn
tennis leg" or "arm" of those unaccustomed to that form of exercise. But 
when, in consequence of disease, especially typhoid fever, and, much less 
frequently, scarlet fever, yellow fever, or other acute grave pyrexia, the fibers 
have undergone granular or vitreous degeneration, their extreme brittleness 
makes it possible for rupture to follow voluntary movement of slight extent. 
The rectus abdominis, the rectus femoris, the a<lductors of the thigh, the calf 
muscles, the psoas, and the fiexors of the forearm arc those most frequently 
affected, and in the order given . Except in cases of laceration occurring in 
the progress of general diseases, the occurrence of rupture is generally indi
cated by a. sudden sharp pain, accompanied with the sensation of snapping or 
of the "giving way" of something in the injured region, by a well-marked 
depression or a wide gap a.t the seat of injury, and by extravasation of blood, 
with the subsequent color-changes in the skin. 'l1he ability to use the muscle is 
either wholly or in great measure lost. Complete recovery may be expected 
when the laceration is but sl ight, and even when quite extensive the ultimate 
damage may not be great. When the abdominal muscles arc the ones injured, 
intestinal obstruction, simulating strangulated hernia or peritonitis, may be 
developed. 

In the t reatment of these injuries the chief reliance must generally be 
placed upon rest and the approximation of the edges of the laceration by posi
tion and due compression. In rupture of healthy muscle sutures may adrnnta
geously be employed, but are of little or no value when the muscle has under
gone degenerative changes, since the stitches will ordinarily quickly tear out. 

l-IERNlA OF ~IuscLE.-Occasionally, in consequence of the imperfect heal
ing of a wound of the overlying deep fascia, limited protrusion of the muscle 
is obsened to take place, with resulting impairment of muscular power. Such 
a hernia is readily recognized by the marked fulness in the region at the time 
of mm;cular contraction, disappearing when relaxation occurs, and by the 
detection of an opening in the aponeurosis, the rounded cdgrs of "'·hich may 
readily be felt through the skin. In recent c~scs rest and m_cthodical pressure 
will generally effect a cure. When the hernia has long existed the edges of 
the opening should he freslrnned and united by stitches. If, .as. is often the 
case, the inconvenience resultrng from the presence of the hernia 1s but slight, 
the wearing of a handagc ma.y be all that will be required. . 

MYOSITrs.-Muscle inflammation is almost always due to trauma.t1sm} to 
contiguous inflammation, to dit~thetic states, or to the pr~~enc~ of parasit~s. 
If consequent upon injury, it 1~. usually a ma.tter of but little 1m~ortance m 
comparison with the other cond1t10ns dependent upon the traumausm. Sup-
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puration rarely takes place unless the injury be of the psoas muscle, ancl when 
it does occur is usually followed by recovery. Occasionally, and especially 
in badly-nourisheU indidduals, there occurs a. diffused inflammation of great 
severity, almost always of septic origin, in which the affected muscle quickly 
breaks down, the patient generally dying speedily of septicemia. Only rarely 
can it be cut short by early free incision. 

So-call ed rheumatic myositis (myositis a frigore, muscular rheumatism) 
often affects the muscles of the back, the chest, or the neck, and is generally 
attributed to sudden ch illing of an exposed part. It is probably, in the great 
majority of cases, not an inflammation at all, but the result of a sprain or a 
twist of the muscle, the symptoms and treatment being those of myalgia. 

During the course of a gonorrhea myositis has occa.sionally been observed, 
genera.lly in the rnuscfos in relation with an inflamed elbow or knee, such 
inflammation differing from the ordinary one only in its cause, which is proba
bly a mild sapremia. 

Unless as ocia.ted with joint or bone disease, a slowly-developed chronic 
myositis is almost a.lways syphilitic in origin . Generally in these cases the 
affected part is so much indurnted that the hardness has been characterized as 
"woody." An exceedingly annoying myositis of the sphincter ani has been 
observed in syphilitics, in women more often than .in men. 

CoNTRACTUllES. (See also Orthopedic Surgcry.)-Persistcnt shortening of 
a muscle-that is, the fixed approximation, more or less, of its points of origin 
and insertion, with resulting change in the position of the parts to which it is 
attached-may be due to the action of very many causes. Among these may 
be mentioned loss of substance, intra- or extra-muscula.r, followed by cicatricial 
contraction; inflammation, either traurnatic, infectiYe, specific, or toxic; con
tiguous bone or joint disease, with associated deviation from pathological causes 

Frn. 113. o.r from f?ra.vity; wcakened.ac-

Anderson's Method of Lengtheuiug a Tendon. 

t1on of its proper antagonist; 
paralysis, with resulting con
nective-tissue sclerosis, due to 
a central lC'sion. either cerebral 
or spinal : reflex irritation from 
loca.l injury, with or without 
retention of a. foreign body; or 
it may be but a. symptom of a 
general nervous affection, hys
teria, chorea, etc. 

As ordinari ly met with in 
non-traumatic cases, it is asso
ciated with disease of the cord 
or brain, with infantile paral
;.·sis in cl1i ldrcn1 or, much more 
ra.rcly, with cerebral paral.vsis 
and intracranial hemorrhage in 
a<lults. ln the former it is of 

late appearance, and is observed most commonly in the legs, ch iefly because 
of diminished resistance by opposing groups of muscles. In adults it is either 
early, transitor.Y, variable, increased upon voluntary motion, absent or greatly 
lcssenecl in sleep, and. irritative ~n character; or late, clegcnerati\•e, increasing, 
permanent, and especially affectmg the upper extremity. rJ~hc face and neck, 
occasionally also the lower extremities, may be contracturcd. but never so alone. 
It produces, as a rule, abnormal fiexions in the upper extremity, but extension 
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a.t the knee and ankle; when, however, the contractions occur in connection 
with chronic spinal inflammation there is strong flcxion at the hip and 
knee. 

When it is due to or inclicath'e of an inflammation of a neighboring joint 
and is developed early, it is protective in character, producing such fixa.tion of 
the articulation as is likely to lessen the disease in it by affording rest. Not 
seldom when unassociated with joint disease or paralysis a contrncture wiJI be 
f~und to b~ .of syphilitic origin; and this is especially true of that affecting tho 
biceps cub1t1. 

Lately Ander:-;on and several other surgeons hase simultaneously proposed to 
lengthen tendons by a definite amount in ca.-scs of contracturc. Fig. 107 shows 
very well bow th is is accomplished by splitting tbc tendon, sli ding one end up 
or <lown, and then suturing the en<ls, thus securing a definite amount of length
ening of the tendon. 

lIYPERT1tOPllY.-'l
1he enlargement of a. muscle may be real, the sarcous 

elements being increased in number or in size; or apparent, due to change in 
the amount of fa.tor connective tissue or to e.n overgrowth of the lymphatics 
and blood-vessels. It may be physiological and consequent upon increased 
action of the affected muscle, as in certain cla~ses of workmen, or associated 
with pathological states, when, as in the enlarged heart or the thickened blad
der, it ma.y be compensatory, and therefore to some extent salutary. Lessened 
use of the part, or rest, aided by compression, may effect a. reduction in 
size. 

In adults there bas occasionally been observed a progressive muscular 
hypertrophy affecting chiefly the upper extremity, as a rule on one side only, 
which is usually attended with lessened rather thau increased functional 
strength . 

ATROPHY.-Diminished size of muscles is of frequent occurrence, and may 
be due to disuse, to diseaSPS of joints, to nerve-injury, to disease of the spine or 
the brain (rarely observed except when the pons is affected), or to a general 
deprn.vcd or poisoned state of the blood. As met with in connection with 
lesions of bones or joints, it is in great mcnsure, if not wholly, due to reflex 
disturbance of the trophic nerves, and not to the enforced quietude of the 
affected part. Very often it is associated with degeneration, granular, pigment
ary, fatty, or waxy, the la.tter two being the more common and the more im
portant. 

In the fatty degeneration there may be a substitution of fat for the true 
muscular elements, or. still oftener, for the connectirn tissue, occurring slowly 
arnl of limited extent. or, as in cases of phosphorus-poisoning, rapidly developed 
and largely generalized; or, as is much oftener the case, tLe fat ma~~ be 
present as an infiltration or accumulation in rcfotion with the connective-tissue 
framework of the muscle. In the former, though the deposit may be absorbed 
and muscular redevelopment follow, there is generally permanent destruction 
of the affected fibers; while in the second either no effect is produced upon the 
contrnctilc subRtance or it is affected only through prcsRtire. 

In certain of the acute infectious fevers 1 especially yellow fever and typhoid, 
in not a few ca8eS of tetanus, and occasionally, though rarely, after ncrvewinjn
rics, the mu!'cular elements appear as a trarn;:,parent. waxy, ver_v brittle mass 
which breaks up into cuboidal blocks, the connccti\'e tissue at the same time 
taking on increased growth. Pain, weakness, impaired function. and liability 
to rupture arc the effects of this Yitrcous degeneration. It is alwa.ys clc~truc
tive to the affected fibcrs,-which may be few in number or may constitute the 
greater part or the whole of the muscle. In three di~cascs (progressi,·e muscular 
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atrophy, pscudo-hypertrophic paralysis, and infantile paralysis) muscle atrophy 
is a. strongly-markc<l symptom, of medical rather tlrnn su rgical interes t, except 
so far as resulting weakness and deformity, especially in infantile paralysis, 
necessitate the use of supporting and correcting mechanical appliances with or 
without operative interference. 

Ossr:FICATrDN.-lnffamma.tion following long-continued irritation may result 
in the formation of bone in the belly of a muscle, or, al3 is more often the case, 
in its tendon, such, for example, as the bone-plates in muscles close to exuberant 
callus after a fracture, or as the so-called exercise or rider 's bone, the la,tter 
being of not infreq uent occurrence in the upper or lower tendon of the adductor 
magnus femor is. At times the ossification is of sy philitic origin. If it is in 
one of tho superficial muscles, the bone-plate ca.n readily be felt when near the 
attached cn<l of the tendon, the only question being whether it is tendon, 
bone, or a t rue exostosis ; but if deeply placed its existence remains undetected 
during life. To whatever ca.use it is due, the bony growth is permanent unless 
removed by operation. This may occasionally be rendered necessary by ex ist
ing pain or impairment of function, which at times is consequent upon the size 
or location of the osseous mass. 

A few cases have been obsen'cd of an early-commencing, slowly-advanci ng, 
general muscle inflammation, starting usually in the neck and back, in which 
after a time the a.trophied parts become the seat of bone-formation, myositis 
oss~ficans, the cause of which is as yet undetcrmine<l. Generally very pro
tracted in its course, it resists all treatment. death result ing from involvement 
of the respiratory muscles or from simple exhaustion. 

r11 uMons.-Thesc may be either benign or mtilignant, located in the beJJy 
of the muscle or in its tendon. ~rhc ma.jority of those which arc not sarco
matous or carcinomatous arc of syphilitic origin, the specific disease affecting 
any muscle, but pa.rtiCLtlarly the sterno-clcido-mastoid and the biceps cubiti. 
'l1hc ma.lignant tumors arc very rarely prima.ry. In an interesting, though 
fortuna,tely seldom observed, class the developing cause is pa.rasitic-i. e. the 
presence in the muscle of the cchinococcus, the cysticercus, or the trichina.. 
rrhe diagnosis wi ll be based upon the history of the case and the recognition 
of a more or less wcll~defined swelling intimately connected with the muscle or 
the tendon; in the parasitic form the microscopic cxam ina.tion of an excised 
portion of the tumor will establish the diagnosis. The treatment wi11 depend 
upon the nature of the g rowth, which will either be left untouched or taken out 
of the muscle, or removed with the part in which it has grown. 

WouNns.-These may be either subcutaneous or open wounds. The former 
are sometimes :1ccidental, but usually operative; the latter arc most frequently 
incised or lacerated. H emorrhage and separation of the edges arc the chief 
symptoms, the la.tter, of course, being much more mark ed in complete than in 
partial transverse section. If protected from septic infection, their gr:wity is 
very slight, and unless there bas been extensive lo~s of substance the repair 
functionally is very good, union ta.king place ordinarily through the medium of 
a connective-tissue scar , though when the wound is small and its edges have 
been ea.rly and closely approximated true muscular re~enera ti on ma~r occur. 

'l'hc treatm_ent consists in securing clof:.c apposit ion and in the mainte
nance of rest. Incised wounds and lacerated and contused ones in which the 
parts can be brought together, after trimming of the tom edges if necessary, 
should be united with catgut or si lk buried sutures rather tha n treated simply 
by strapping and bandaging, since, wh en sepsis is prevented, the stitches do 
not readily tear out, and a quicker, closer repair is secured. 
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SECTION 11.-DJSEASES A~D l!'l'JURIES OF TENDONS. 

~l11rno-~YNOV1Tr~, OR T 1rncrT1s, AND PALi\lAR ABSCESs.-Inflammation of 
a tendon sheath may be either acute or chronic. ~rhe acute form is chiefly due 
to traumatism, and is ~uppura.tive or non-suppurntive according to the presence 
or the absence of pyogcnic microbes; the chronic form is of tubercular origin. 

'L'hc acute form may follow a wound or a slight but frequently repeated 
contusion, as in certain classes of workmen, or it may result from a strain or 
be connected with rheumatism, syphilis, or gonorrhea. In the non-sltppuratire 
variety there are present pain and swelling along the course of the ten<lon, with 
early-developed crepitation, due to the rubbing of the exudation-lined surfaces. 
Such crackling disappears as the sheath becomes distended with fluid, to 
reappear again for a while as absorption takes place. 'The associated constitu
t ional symptoms are ordinarily slight, except in cases of the special di~eases 
mentioned, when they arc those of such diseases. 'l'he duration of the affection 
varies, according to its severity anU to the treatment, from a few days to three 
or four "ks, terminating commonly in complete recovery, though at times 
some dry crackling remains for a while. Rest and pressure by splint and 
bandage are usually all that is required in the way of treatment, though hot
or col<l-water applications are often of senice at first, and the use of the 
tincture of iodine is thought highly of by many. Opiates may be needed to 
relieve pain . 

When the thecitis is suppuratit'e the severity of the inflammation is great : 
unless free incision is promptly made, destruction of the sheath and its contained 
tendon will take place, often with wide extension of the disease along the ten
don and in the neighboring connec~h'c tissue, followed, it may be, by general 
infection. The pain is inten:;;e and throbbing, the tenderness excessive, the 
swelling marked and rapidly developed, the overlying skin reel, the constitu· 
tional symptoms of high grade. E levution FJO. 114. 
and rest of the part, as complete as possible, 
must be ~ccurecl, and hot applications made; 
but the first and most imperative demand is 
for free opening of the shea.th, curetting, and 
thorough antiseptic drainage and dressing. 
If, notwithstanding these measures, the sup
puration extends, other and more free incis
ions must be made, and thus destruction be 
limited as far as possible. 

The disease often affects the flexor sheath 
of a finger. and, unless promptly arrested, 
pa lmar abscess is ver~· likely to follow . 

;:~!~k(~a~~~rtl~~~~1u~~. ~:~~~:ie i~~::r ~~:~1~!~ 
~~-~~i~~~ 0~~0~reJh:~~d fi~?°1~~~eRi~~~=~t~h~!~ ~;~: 
index, middle, and ring fingers (Fig. lH b) 

~~:~e~:~~a~:i~e~~~mo?=nc~i~i:y t~~d~~1~ ~~net\~~ s>~~~~~~Js:~:~r:1~c:;! ~l~~f63~1~1~£~ !i 
f~!1~h~l1 b~~~t ~~~fli~~e i~~~~c~·h~o~1~~~:1\8c:t~ ~~1~~~;~~g\~~1r~:~~ ~ia~l~.bft~iT:O~ 
dircctlv with it. Whether secondary to teno-
synovii:is of the finger. or primary :rn~l du~ to direct in~ec~i o~1 and i~flammntion 
of the palmar fascia and the conncct1vc tissue under it, it 1s a. serious matter. 
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It may be limited or general, according to the intensity of the infection, and 
is indicated by the presence of symptoms similar to those already mentioned 
as characteristic of thecitis-pain, swelling, restrained at first Uy the firm fascia, 
high fever, etc. Frequently a. small superficial serous or purulent effusion early 
shows itself in the palm, which has often been mistaken for the real affcctwn, 
to the serious injury of the patient because of the resultiug delay in freely lay
ing open the parts. If untreated, or it may be in spite of treatment, the pus 
ma.y pass between the bones tv the dorsum of the hand or under the anterior 
annular ligament, upward beyond the palmar pouch into the connective tissue of 
the forearm, along the planes of which it may be carri ed to or even beyond the 
elbow. H erc, again, free incision must be ma.de in the line of 11 metacarpal bone 
and disinfection and drainage secured. '.L1hc incision may be made fearlessly up 
to a line transverse to the web of the thumb, as the palmar arches both li e above 
this line. Beyond that the vessels should be avoided, or if divided both ends 

~:~~~i~:!ie~~lu~~/~hee bp~~1\ ~~~~e~~t!~e~·~s~~t!~:n~n~e~-~1~~~~ ~:~~~:~1~rf~e~h.~ 
(claw-hand). Necrosis of the carpus ma.y occur, necessitating, at times, ampu
tation; there may be troublesome, even dangerous, hemorrhage from the vessels 
of the hand or forearm ; and in a small proportion of cases death takes place 
because of exhaustion or septic infection. 

Chronic teno-synovitis, as has been stated, is a. tubercular disease, pre
senting itself either as a firm swelling (Fig. 115) consequent upon the presence 
of a thick mass of granulation-tissue in and upon the sheath; a. more or less dis
tinctly fluctuating swelling in which there is less deposit upon the w~1ls, but 
fluid in considerable quantity in the cavity of the sac ; or a simi lar swell mg con
taining in add ition small firm bodies resembling rice-kernels (i·iziform, or melon-

Chronic (Tulx'rc:ular) Teno-srno\'ilis or Thec:itis of the Sheaths of 1he Exten.sor Tendons (original). 
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no material functional impairment. Very rarely it spontaneously disappears. 
The contents having broken down the sheath and escaped externally (and this i8 
very much more common in the fungous rnriety), an ordinary tu bcrcular abscess 
generally follows, the spontaneous or non-aseptic opening of which permits of 
infection by pyogenic organisms with resulting extensive suppuration . 

rrhe locality of the swelling, its more or less spindle shape, its slow course, 
and the little attendant incom·enience are the diagnostic signs of the dis
ease in general; the degree of resistance to touch and the absence or presence 
of fluctuation, those of the Yariety, fungous or cystic; a peculiar crepitation 
elicited by pressure or upon movement indicates the presence of the riziform 
bodies. When located in the palm of the hand, affecting the several Hexor 
tendons and extending up to the wrist, the swelling of this so-called "compound 
ganglion " is more or lc~s hour-glass in shape because of the constriction made 
by the anterior annular ligament. 

rrl.1e treatment to be effectiYc must be operative, by tapping and injec
tion, by evacuation and scraping, or by excision. '\rhcn there is but little 
thickening of the sheath and the contents of the sac arc simply fluid. aspira
tion or limited incision, with injection of iodoform, will generally bring a,bout 
a cure; when the melon-seed bodies are present the sheath must be laid open 
to such extent as to permit a complete evacuation and thorough scraping of 
the walls (in the palmar ganglion the annular ligament, if necessary, being 
divided an<l later reunited); when the case is fungous, relief can be afforded 
only by complete removal of all the infected tissue outside the sheath, in the 
sheath itself, and in the tendon. The parts should be rendered bloor11e'8 by 
the Esmarch bandage, so as to permit of the recognition and careful di~scction 
of what must be taken a.way, and great care ~hould be exercised to do as little 
damage as possible to contiguous healthy structures. If it becomes necessary 
to remove any considerable part of the tendon, much benefit will fo llow sutur
ing to the upper end of the lower fragment a piece secured by splitting from 
the upper fragment and turned down. Relapses vcr,v often occur1 and not 
seldom the patient ultimately dies of one form or other of visceral tuberculosis, 
In all operations for teno-syno,·itis an<l in the aJter-trcatmcnt it is of extreme 
importance to prevent sepsis, since pyogcnic infection is very dangerous to the 
part and to li fe. 

PARONYCUB., '\YntTLOW, or FELON is an inflammation of a 6nger, rarely l)f 
a toe. consequent upon tra.umatism, usually of slight character; it may be but a 
scratch or prick or little abrasion, permitting of the entrance of septic germs. 
It may be of moderate or great seYerit,v according to the ,·irnlence of the 
organism and the general state and resisting power of the individual affected. 
It is more common upon the right than the left hand, and usually commences 
upon the last phalanx . It may be superficial or deep, in the latter case begin
ning as such or becoming so by extension from the under surface of the clerm, 
favored in the pulp of the finger by the fibrous threads that tic it down to the 
bone. 

The supPrficial i•ariPty is the more common and the least troublc:;:ome, affect
ing one finger or several in succession or at the sa,me time, as is often the case 
in debilitated subjects, especially chilrlren, and loca.ted ~cnerally around and 
under the nail. 'The inflamma.tion may be slight and subside quickly; or some
what more severe, causing subepiderrnal serous or purulent effu~ions. The former 
is absorbed in a few hours or days; the latter is associated with ulceration, but 
soon heals, though often leavjng a :;:car which is red and tender for some time. 
In much-enfeebled individuals the inflammation may be of a. high grade, the pain 
intense, the swelling decided, the suppuration abuntlant, and may cause loss of 



3:14 AN AMERICAN TEX'l'BOOK OF SCROEJIY. 

part or the whole of the nail and the development of fungous granulations, the 
disease often in neglected cases lasting for weeks or months until the necrosed nail 
is thrown off. The treatment varies with the severity of the inflammation. 
Rest and elevation of the part and cold applications are all that is required in 
the milder cases. The use of hot fomentations, simple or mc<licatcd, together 
with prompt and complete evacuation of the pus, is indicated when suppuration 
occurs. In the graver cases early incision and the administration of tonics 
and anodynes are necessary. Change of residence, if it can be effected, is use
ful. The nail must be removed as soon as it is cvi<lent that it must be lost, and 
iodoform, corrosive sublima.te, carbolic acid, nitrate of lead, or other similar 
agent may be appli ed to the ulcerated surface. 

The deep whit low usually commences on the palmar aspect of the last 
phala,n.x, though it may originate in an injury of the second or first phala,nx, 
or, more ra.rely, upon the dorsurn. In a few hours it may be, or more commonly 
within a day or two, after the receipt of the injury, the finger becomes painful, 
tense, hot, and throbbing, with accompanying elevation of temperature and 
acceleration of pulse. These symptoms rapidly increase in severity, especially 
the pain and tension, and are both aggravated by the dependent position. 
Resolution rarely occurs, suppuration usually taking place. Associated with 
the deep collection of pus there is often a superficial abscess that may be 
mistaken for the real disease. 

Though at times the application of cold, of the tincture of iodine, of car
bolic acid, or of a blister has alfordecl relief, in the great majority of cases such 
treatment is of no value. Carbolic acid has been known to produce gan
grene of the finger. So strong is the probability of the formation of pus, that 
it is better to employ hot antiseptic solutions or fomentations from the begin
ning, and if within two or at most three days decided improvement does not 
take place, free incision should be made-to the bone when it is the last pha
lanx that is affected, to the tendon when the first or second, since in the former 
locality the disea.se is almost certain to have gone down to the periosteum, 
while in the latter it very probably is as yet only a teno-synovitis, and the 
integrity of the tendon ma.y be preserved by opening the sh ea.th. The after-treat
ment should be thoroughly antiseptic. Often in spite of early incision and 
proper dressing necrosis of the last phalanx occurs. \Yhen it does, it is likely 
to stop at the epiphyseal line, and the dead bone can be removed later without 
opening the articulation. Necrosis of the second or first phalanx will gene
rally necessitate amputation, though a tolerably useful finger may at times be 
secured by simple removal of the necrosed bone. 

GANGL!ON.- Closely connecte<l with a tendon, especially upon the back of 
the hand, there is often found a small round swelling, firm to the touch, at times 
almost as hard as bone, slowly developed as a rule, and causing little inconve
nience except when in consequence of the occupation of the patient the tendon 
has been largely exercised. 'fhe contents of this swelling are a viscid honey
like fluid. At any period of its development the little swelling may disappear 
or cease to grow. Formerly regarded as a dropsy of the tendon sheath (hence a 
common name, "weeping sinew"), it is probably an outgrowth of the synovial 
follicles of these sheaths, more rarely of the synov ial pouches or the subsynovial 
bodies of H enle, or perhaps it is a new growth, a col loid cyst, having nothing 
to do with the tendon sheath except that it lies in close apposition with it. 
It is diagnosticated by its shape, location, and feel, and is to bo treated by 
subcutaneous evacuation or by excision. Generally the former method is 
arloptecl, though refilling of the sac often occurs. By pressure of the thumb 
a thin-walled ganglion may be readily burst, and even a somewhat thick-walled 
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one, by a smart blow. Preferably, however, the sac should be subcutaneously 
divided by a. small knife or spear-pointed needle, ancl the contents pressed out 
alongside the instrument or into the surrounding tissue, when rapid absorption 
ordinarily takes place. " ""hen the tumor is very har<l or very large, or there 
have been several recurrences, excision should _be done, the sac being freely 
exposed and carefully dissected olf the tendon. Under proper antiseptic dress
ing primary union may be expected. 

HUP'ffRE OF A 'l1ENDON.-Suddcn violent efforts arc at times followed by 
rupture of a tendon, indicated by a snap which may be both felt and heard, by 
pam, by cessation of the action of the associated muscle, and often by a fall when 
the tendon is in the lower extremity. A gap at the seat of injury, increased 
upon extension, may frequently be recognized on palpation, and a, depression 
may be seen. At the knee there will soon be marked effusion into the joint, and 
if the ligamentum patell::e is ruptured the patella may be more or less displaced 
upward. '.11he rupture may be complete or ])art ial, generally the former. rl1he 
tendon of the rectus femoris above or below the patella, or the tcndo Achillis 
in the lower extremity, and those of the triceps or biceps in the arm, are the 
ones usually torn. rl1he treatment consists sometimes of approxirna.tion by 
position of the separated ends as much as possible, and maintenance of the same 
by splints, bandages, or apparatus until reunion takes place, which commonly 
oeeuri:) in from four to eight weeks. Generally, however, the better method is 
by suture, es1~ecially when the existing gap is a wide one or the tendon is that 
of a. muscle Ill which contraction can be controlled on ly imperfectly or with 
great difficulty. In the leg especially operation is indicated unless great age 
or other contraindication exists. The old-time objections to exposing and 
opera.ting upon a tendon no longer bold good, since septic infection can very 
generally be prevented. '!'his is especially important at the knee, as the joint 
may be opened at the operation. 

WOU NDS OF rJ1 ENDONS.-These are either punctured, subcutaneous, or open . 
The former are of no importance unless accompanied by the entntllCC of pyo
gcnic organisms, when they may be very destructive from the inflammation of 
the tendon, its sheath, and the surrounding parts. Subcutaneous wounds, when 
complete, as in the openition of tcnotomy, arc attended with a. snap and separa
tion of the ends, causing the formation of a depression both seen and felt; 
they are accompanied ordinarily with but slight bernorrLage and little pain. 
Repair takes place readily without any decided local or general disturbance, 
the connective-tissue callus being shorter or longer according to the amount of 
approximation secured. Wh en formal tenotomy is done apposition of the ends 
is not wanted, and by position considerable separation is maintained, the func~ 
tional value of the part ultimately becoming nearly or quite perfect. Open 
wounds are dangerous or not according as they do or do not beco~ne infected. 
If aseptic, they arc quickly recovered from, and modem exper10nc~ has so 
clearly clemon~tra.tecl this that to-da.y, by preference, most such operations are 
performed openly in cases in which until recently tlic greatest care was exer
cisc<l to prevent any extensive division of the overlying soft parts. Aft~r 
opera.tiYe tenotomy the treatment is by position nnd pressure. After 3:cc1-
clental rlivision

1 
however, the treatment should invariably be by suture. the stitch 

being of buried catgut or silk. At tho wrist. where Eeveral tendons may be 

~~1~c\'!~:~'l~~u~!~it~~~ided, care must be taken tha.t the two ends of the same 

Tendon-suture may be clone also in old cases of rupture or wound, 
even whC'n extensive dii::.section is required to find and free the widely-separa.ted 
ends I.Juried it may be in a mass of scar tissue. If the freshened fragments 
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can be applied to each other, either end to end or O\'crlapping, they should be 
stitched together, the sutures being drawn only sufficiently tight to maintain 
the apposition without making undue constriction of the inclu<lc<l parts. If 
there has been too great loss of substance to permit such direct attachment, 
but the sheath ends can be united, this should be done, as redevelopment of the 
tendon will occur in the canal thus formed; or long catgut stitches may be used 
which will serve as a framework upon which the new fornrntion can take place; 
or one of the pieces of the tendon may be longitud inally split for the necessary 

l"'JG.117 . 
distance nearly to the en<l 1 and 
the detached half turned down 
a.n<l united to the other part of 
the tendon, the ultimate result 
being the formation of a tendon 
sufficiently strong fu lly to per
form its physiological function 

. (Fig. 117). Where th is can
not be done, transplanta.tion 

Czerny's Method of ~ng~~~1!:\t:~~t~d~en the Ends cannot ~~~r b~e~~~~te~1~0:th~·e 0~a:~ 
individual when there has beeu extensive injury of the part, or of one taken 
from a lower animal: in the latter case usually, if not always, the graft is 
absorbed a.nd its place taken by a new formation. When only one end can 
be found and separated from the surrounding cicatricial tissue, it may with 
advantage be united to an adjoining uninjured tendon having the same general 
anatomical course; as, for example, the flex ors or extensors of the hand an<l 
fingers or those of the foot an<l toes. Jn all cases of tendon-suture much 
adrn.ntagc will be derived from the u~e of the Esmarch bandage during the 
operation, which wi ll prevent the blood from obscuring the field of operation. 

DISPLACEMENT OF 'fEXDOXs.-Unassociate<l with fracture or dislocation, 
displacements of tendons are of rnre occurrence. Con~cq uent upon sudden 
muscular action or extreme violence the tendon is forced from its normal posi
tion, is quickly a.nd spontaneously replaced, or remains luxated until returned 
by manipula.tion. 'fhe tendons of the peroneal muscles are those most usually 
affected 1 especially that of the brcvis, which is not very seldom found thrown 
out of its bed behind the external malleolus and carried forward so as to be 
readily felt and easily mo"ed upon the malleolu,. Slil(ht pressure will return 
it to its proper place, but it is held there with much difficult~r and onl_v imper
fectly as a rule. The parts should be immobilized and a retentive dressing 
kept on until repair of the torn sheath or lateral ligament has taken place, if 
this can be secured . An aseptic suture or two may a~~ist in retnining it in 
place. The late Dr. James R. w· ood devised and carried into effect an C"lpera
tion for the relief of dislocation of the tendon of the pcroneus, viz., tenotomy 
followed by fixation with plaster of Paris. Dislocation of the tendon of the 
long bead of the biceps ftexor cubiti occurs occasionally; White bas reported 
and figured a case. 

SECTION 111.-AFFECTIONR OF BURSJE. 

In connection with some tendons a.nd in clo.:;c relation with mo:::.t joints there 
are to be found burs~, which are either nornrn lly present or acquired. The 
former are present at the time of birth or soon after; the latter are dcYel
oped later in l ife in consequence of muscular action and friction. 'l1hey 
may be superficial or deep-seated; many of the latter communicate directl,v 
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with neighboring articulations, especially in adults. As the result of injury 
and of diatbetic affections these bursre are frequently the seat of disease, 
p:iving rise to simple excess of fluid; to suppurations; to deposits, tuber
cular, syphilitic, or malignant; to thickenings; and to fibrous and cal
careous degenerations. 

BURSITIS.-rrbe inflammations are acute, subacute, and chronic, the last 
at times succeeding to the second, but generally such from the beginning. 
When it is one of the superficial pouches that is affected, the prognosis is 
ordinarily good, though at times, because of neglect of proper treatment, 
extensive and destructive cellulitis results: \\hen a. deep-seated bursa is 
affected the prognosis is much more grave, since there is danger of the exten
sion of the inflammation to the joint as the result of the affection itself or of 
the measures adopted for its relief. 

Acute bursitis, due ordinari ly to injury, at times to over-use, when super
ficially located, is indicated by pain or at least tenderness, skin-redness of vary
ing intensity. and, particularly, by swelling, coming on rapidly and consequent 
upon excess of secretion, and, oftentimes, blood in considemble quantity. The 
peculiar location in relation to a tendon and the limited extent and globular 
form of the swelling serve to distinguish the disease from an ordinary cellulitis. 
The associated general symptoms may be of high grade. If suppurati,·e, unless 
promptly arrested there is strong probability of extension to the connective 
tissue outside the bursa, with resulting increase in the se\'erity of symptoms 
local and general. The deep-seated inflammations will often be mistaken for 
those of the joints near by: and, indeed, in a considerable proportion of cases 
they actually become articular after a little time, the bursa and the synoviaJ 
sac either directly communicating or being separated by a thin wall that 
soon breaks down. Many of the extra-articular inflammations al~o doubt
less originate in bursa} disease. 

'l'hc local treatment is at first by rest, elevation, pressure, and cold appli
cations; later, if the effusion does not rapidly diminish and the inflamma.tory 
symptoms do not subside, the sac should be aspirated, or, if pus is present, freely 
laid open, disinfected by pure carbolic acid, and dressed antiseptically until ob lit· 
era.tion of the cavity has been secured. If the patient is rheumatic, gouty, or 
syphilitic, the ordinary general treatment of the particular diathetic state 
should be employed . 

Chronic bursitis, of much more frequent occurrence than the acute variety, 
generally gi,res rise to little or no distress, and is characterized chiefly by swell
in~, due to sac distention, or to this combined with much thickening of the 
wall. At times the swelling is solid and of fibrous character, it may be, though 
rarely, bony. A very common locality is on the front of the knee. the prepa
tellar bursa being the one usually affected (Fig. 118). It is clue to long·con
tinued pre$Sure and irritation, as in those "ho kneel much, and is known as 
housemaid's knee, as a similar affection of the olecranon bursa is spoken 
of as miner's elbow. The enlargement of the prepatcllar bursa is median in 
position, is globular, u ually fluctuates, and, unless it has become acutely 
inflamed, is painless or nearly so, though some weakness of the knee is often 
complained of. ' l1he subligamentous bursa is sometimes diseased, when the 
swelling shows itself on the sides of the ligament. the tension of which causes 
a central dcpre~sion. 

~l'he treatment of the prepatellar cnlar~cmcnt is by aspiration or free 
incision; the latter, when aseptically done and when the resulting wound is 
aseptically treated, gives the be~t result. Instead of a. median cut, small open
ings may be made on the sides and a drainage-tube carried through. When 

22 
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suppuration has occurred lateral incisions low down are to be preferre<l to a 
central one, as they much more certainly secure drainage of the pockets on the 

Fw. llS. 
sides where the bursa overlaps the 
inner an<l outer c<lges of the pa
tella. If the sac has very thick 
walls or the mass is solid, it should 
be <li!'secte<l out, care being taken 
in the removal to keep as close as 
po5'ible to the outer surface of the 
swelling. 

The deeper subb:qamentous 
bursa/ swelling will ordinarily be 
treated by rest, together with pres
sure or the application of small 
blisters, and relief may be ex
pected only after considerable 
time. The likelihood of existing 
communication with the knee
joint makes aspiration the pref
erable form of operative treat
ment. 

DnubleHousemaid"sKnee(original). 

Occasionally the bursa beneath 
the semiuzembranosus tendon is 
diseased. and when it has enlarged 

so much as to cause marked swelling, not only, as at first. near the inner border 
of the knee, but well out to or beyond the median line, the affection may easil." 
be mistaken for an intra-articular one or for an aneurysm. The ,·ery general 
connection of this pouch with the synovial cavity, at least in adults, as a gen
eral rule contraindicates any operation other than aspiration. 

As the result of abnormal pressure combined with malposition of the articu
lating surfaces there is frequently observed a bursal tumor over the metatarso
phalangeal articulation of the great toe, much Jes frequently over that of the 
little toe or over one of the other toe-joints. This is knQwn a~ a 11 b u nion 11 

(Fig. 134). It may cause but little inconvenience, but almo•t always there is 
some tenderness in the part, and it is quite likely to become acutel~~ inflamed. 
Then the pain is decided-and it may be excessirely Eie,·ere--the skin is red
dened, the fluid in the sac much increa..,,.ecl, and walking becomes difficult, and. 
it may be, impo~sible. w·ben suppw·ation occurs the pu~ may break through 
the wall and cellulitis be developed, or a joint inflammation be excited and 
ca.use more or less destruction of the articulating surfaces. The treatment is 
that of acute bursitis in general-rest, cold, discutient lotion~, tapping, or 
incision and prompt evacuation of pus. If either the ~urrounding connective 
tissue or the underlying joint has become infected. free incision should be 
made and the wound dressed antiseptically. Should the bone have become 
diseased, it must be removed by the sharp spoon or the gouge forceps, and the 
previous malposition of the toe corrected during the period of healing. 
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CHAPTER V. 

ORTHOPEDIC SURGERY. 

0RTllOPEDIC SURGERY bas to do, properly, with the treatment of deformities 
and contractions, especially by some form or other of mechanical appliance, 
though of late its field has been somewhat extcndetl so as to include the con
sideration of many deformity-producing joint affect ions. 

'l10RrrrcoLLTS, or WRY-NECK, is a contracted state of one or more of the mus
cles of the neck, producing an abnormal position of the head. As ordinarily 
observed it affects, either wholly or chiefly, the sterno-clcido-mastoid muscle 
(Fig. 119), though the deep muscles are at times at fault, and in long-standing 
cases they are apt to be in greater or less measure involved. It is occasionnlly 
acute, and is then commonly due 
to either cold or trauma. But Fio. 119. 
it is more commonly chronic, 
and is then spastic in character 
and dependent upon none-irri
tation. It has been produced 
by an lrn.bitual malposition of 
the head, assumed because of 
existing ocular defect. I t is 
noticed commonly in young 
ch ildren: though rarely, it may 
be congenital and due to ver
tebral deformity or to injuries 
received at time of' birth. If 
it first appears in adult li fe, as 
it does occasionally, though for
tunately not often, instead of 
being spastic it is intermittent, 
spasmodic, and generally affects Torticollls (original) 

one or more of the muscles in-
nen•ated by the spinal accessory nerve. When acute it generally passes away 
under the influence of rest, heat, and time, or it may become chronic and per
manent. The spasmodic ''aricty may disappear without treatment or after the 
employment of baths, friction, and massage, electricity, tonics, quinine (for it 
may be of malarial origin), change of locality, etc., or it may remain until 
stretching1 section, or removal of a portion of the spinal accessory nerve be 
done; and even tLese operations may leave the patient little or no better than 
before. 

The diagnosis of the commonly observed spastic contraction of the sterno
cleido-mastoicl muscle is easy : the head is turned to the opposite side, the chin 
is extended, the car of the affected side is drawn downward toward the sbould"1", 
and the muscle is in strong relief and abnormally firm. At times only one of 
the divisions of the muscle, and that more commonly the sternal, is markedly 
contra.cted. \Vhen the disease has been of long duration there is often decided 
a.trophy of the corresponding siLle of the face. The posterior rota.tor muscles 
of the neck are probably involved, together with the sterno-mastoid. Pain is 
not usually present. Rectification of the malposition can often be effected, at 
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least to a considerable extent, voluntarily or by manual pressure, but at once 
recurs when the pressure is removed. When the deeper muscles arc clisea~cd 
there may be a question as to the existence of caries of the cervical spine, but 
the history of the case, the absence of bilateral rigi<lity, and the character of 
the deformity will generally suffice to indicate the nature of the trouble. 

lfaving no tendency to get well of itself, the spastic form should always be 
treated either mechanically or by operation, followed by the application of 
proper retentive apparatus. Collars and braces of various kinds have been 
devised with the intention of holding the head in the improved position secured 
by forcible manipulation, and the plaster-of-Paris bandage over head, neck, 
and shoulders has been used for the same purpose. Often in the milder cases 
relief of the deformity may, in time, be secured by such appliances, but when
ever the muscular contraction is well marked the tendon and the adjacent 
fascia} ban<ls should be cut, either subcutaneously or through an open wound. 
Until recently the former method was almost uniformly employed, being much 
safer and leaving but a very slight scar; but, aseptically made, the open wound 
is attended with little or no risk, and has the a<lvantage of permitting a more 
complete division of the contracted tissues. 1~L1he subcutaneous method will, 
however, often be preferred. The bead being so held as to render the tendon 
tense, a small incision is made low down over its internal border; through 
this a blunt-pointed tenotome is carried to and along the under surface of 
the sternal portion, its cutting edge turned forward, and section made, after 
which, in the same manner, the clavicular portion may be divided if nece&sary. 
At times the sternal tendon can be cut upon the bone, thus avoiding the 
danger of wounding the anterior jugular vein as it pa~ses behind the muscle 
a short distance above the sterno-clavicular articulation-au accident, how
ever, of little moment, as the hemorrhage can be easily controlled by pressure 
and the clot will soon be absorbed. The internal jugular vein has been 
wounded, the kn ife having been carried too far back in the first stage of the 
operation. 

As has been stated, for the relief of spasmodic wry-neck, affecting the 
sterno-cleido-mastoid muscle, the spinal accessory nerve may be stretched, cut, 
or in part removed, the latter being much the most promising procedure. To 
expose the nerve an incision may be made along the posterior edge of the 
sterno-cleido-mastoid muscle at its middle or along the anterior edge, begin
ning at the mastoid proceRs and carried downward for about three inches: ~he 
muscle being clra.wn aside, the nerve can be readily lifted and a piece of it 
cut away. Exsection of one or more of the upper cervical nerves when the 
posterior muscles are affected necessitates careful dissection a.nd somewhat exten
sive division of the trapezius and complexus muscles, and will not often be per
formed. 

CONTRACTURES.-As has already been stated, there are at times observed 
in adults, as late phenomena of hemiplegic paralysis, contracturcs of the muscles 
of the arm, forearm, and hand, especially of the flexors: such contractures 
increase in intensity in proportion as the parts to which the muscles are sup
plied are farther removed from the trunk. As commonly seen, the <mn is 
adducted, firmly held against the side (though occasionally it is abducted), the 
forearm is flexed upon the arm, the band upon the forearm, and the fingers 
upon the palm: these flcxions cannot be entirely overcome b.v either passive 
or active movements in extension. rrhe deformity produced is proportionate 
to the degree of contra.cture, and ordinarily is not relieved by any treatment. 
Traumatic contractures due to wounds, not seldom to burns. and those conse
quent upon extensive cellulitis with loss of tissue and the formation of strong 
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cicatricial adhesions, are so variable in locality, extent, and force that each 
case must be treated according to its special indications, mechanically or opera
tively, by the use of apparatus or by stretching, rupturing, dividing, or by the 
plastic insertion of healthy tissue taken from a near or a remote part of the 
body or from a lower animal. At times the disability consequent upon the 
irremediable deformity is so great that amputation is done. For the treatment 
of contractures by lengthening of the tendon •. see p. 328 (Fig. 113). 

CONTRACTION OF TllE PAL,IAR FAOCI.\ (Dupuytren's contraction) (Figs. 
120 and 121), producing permanent flexion of a finger or fingers, is at times 

Fie. 1::!0 Fw. 121. 

Dupuytren's Contraction or the Palmar Fascia (Keen). The Same Hand sner Operation {Keen). 

met with, generally in indiYi<luals beyond the middle period of life, much more 
frequently in men than in women. It affects indifferently either band, some
times both. 'l.1hc ring or the little finger or both arc most frequently flexed; 
next the middle finger; the thumb and the index more rarely. 'The degree of 

flex~~nisv~~itc~J~~i~~~~~ ~:~~:O~d ti~~~ ;~.~g:~~~;.a~~~~' t~1~i~,~~c f::.~~~~~v hb!i?e~:~e~~ 
be the case, but the palma.r fascia and its digital prolongations, together with 
the fibrous bundles uniting the fascia and the overlying skin, which latter is 
involved on ly Jato and secondarily if at all. ]3eginning usually as a small hard 
nodule u.t or near the line of the metacarpo-phalangeal articulation, the disease 
extends more or less slowly both downward and upward, with corresponding 
drawing down of the affected finger or fingers, until in very severe cases the 
finger-tip is strongly an<l steadily held against the palm. lts occurrence has 
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been attributed to the action of rnrious causes,-slight traumatisms frequently 
repeate<l, the rheumatic or gouty diathesis, rcHex nnvous irritation, etc.; but 
which of these is its real cause, or whether it depen<ls upon any single cause, 
bas not been determined. It certainly seems to be most frequent in those who 
are rheumatic or gouty. A recently-reported cure by hypnotic suggestion, as 
far as it goes, gi\•es support to the nervous theory. 

The diagnosis is easily made: the thickened elevated band in the palm 
extending to the sides of the finger, the marked Hexion resisting strong efforts 
at extension, the absence of pain, the slow development of the condition, the 
age of the individual, the non-existence of cerebral or spinal disease, or of 
injury of the extremity followed by loss of substance an<l resulting scar-con
traction,-all taken together render it impossible to mistake the nature of the 
affection. 

Treatment.-Left to itself, the palmar contraction always gets worse, and 
it can be relieved only by operation. Such operation may be either subcu
taneous or open. If the former, the contracted bands are divided by a tenotome 
at a sufficient number of points, and the attachments to the skin separated until 
full extension of the fingers can be secured, after which a retaining splint and 
bandage are applied and worn until healing has taken place, and for a con
siderable time longer during at least a part of each twenty-four hours. 'l'he 
fingers for a few days should be slightly flexed, and later completely extended. 
In the open operation the skin may be divided bJ a linear wound or reflected 
in a V-shaped flap, base downward, and the contracted tissue dissected out, or 
the bands divided sufficiently freely by cross cuts at different levels-an opera
tion which of late years has been frequently done with entire success. 

CLUB-llA,;<D (Fig. 122) may occur congenitally as the result of defective 
osseous development, or later because of wounds attended with much loss of 

substance in the soft parts or the 
FIG. 122. bones of the forearm or carpus, or 

of paralytic contractions. There 
is a deviation, lateral, anterior, or 
posterior (very rarely the latter), 
similar to that in the lower extrem
ity constituting club-foot, and 
hetJce known as club-hand. Gene-

oouu1e <'lub llnnd 1original) rally the hand is drawn over in 
flexion and toward the radial side. 

It is often present at birth, or has followed extensive re::;ection of the lower part 
of the radius or ulna or of the carpus. Little or no relief can usual Iv be afforded, 
though early and persistent manipulation, with the use of a reteniive dressing, 
plaster or instrumental, has occasionally been followed by decided improvement 
in the position and usefulness of the hand. Always after bone-removal, espe
cially of the lower end of the radius, care must be taken for many months to 
prevent the deflection of the hand, otherwise likely to occur, by passive and 
active movements, and, if necessary, by the employment of a suitable apparatus. 
Tenotomy ordinarily has done little good, and at times has done harm. 

WEBBED FINGERS (SYNDACTYLISM) is a congenital affection. It may affect 
two or more fingers on one or both hands, the union extending to any point, 
even to the tips. 'fi1ere may be a wide web of skin with but little connective 
tissue within, or a narrow and thick one, or the phalanges of the two fingers 
may be in close apposition. Frequently the deformity is a family peculiarity, 
running back through three, four, or more generations. If only two fingers 
are united, they are usually the ring and middle ones. The strength and use-
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fulness of the hand are often but little impaired. Simple dil'ision of the web 
rarely gives other than temporary relief, the web re-forming from the bottom 
as the wound heals. 'ro prevent such re-formation a flap of skin may be fixed 
in the angle between the sepa- Fm. !23. 
rated fingers (see Fig. 123), or 
a small bole may at first be 
made at the level of the edge 
of the normal web, in which 
a thread or a button may be 
placed and retained until the 
edges of the cut ha\'e healed, 
after which the remainder of 
the web may be cut through. 

r.L'he most sa.tisfactorv op
eration is Di dot's, in w.hich a 
flap the length of the finger 
ancl ha.If its wi(lth, with the 
adtled width of the web, is 
taken from the dorsal surface 
of one finger and the pal mar surface of the other (thus splitting the web and 
.;;eparnting the fingers), and ea.ch carefully applied over the denuded portion 
of the finger to whieh it is attached, securin~ a normal skin coYcring of the 
surfaces that are to be in apposition (Figs. 124, 125). 
. SuPER"NU.\IERA~tY DIGITS (PoLYDACTYLIS:\t) are also congenital, are not 
mfrequent, and, like webbed fingers, in many cases are hereditary. They 

FIG.124 . Fm.125. 
are generally symmet
rical, and often pres
ent on both bands and 
feet. Usually there is 
but a single digit in ex
cess, commonly on the 
side of the little finger 
or little toe; though 
not rarely the thumb, 
much less often the 
great toe, is double. 
The dc,·elopment may 
be complete, e'·en to an 

D1dots Oper'N~·~~1t!~rP~°iJ~bed Fingers Trft~~·f:r~re!3:~~°a~te;~~~v~~e~ extra supporting meta-
carpal or metatarsal 

bone, or it may be more or less: imperfect, so that the supernumerary digit is 
scarcely more than n. rudimentary nodule connected with the side of a phalanx. 
When perfect it is most often attached at a greater or lel'8 angle to the broad
ened end of the metacarpal or metatarsal bone of the normal finger or toe, 
though at times the normal and extra digit are ver.v closely apposed, or e\•en 
fused, and held in a common envelope of skin . .At times the connection with 
the band or foot is by a fibrous band of varying length and firmness. It may 
be amputated at any time, but if not closely fused with the adjoining digit it 
is best to remove it Yerv soon after birth; and even if so fused, it should be 
taken away while the child is still quite young, to lcs:f-!cn the resulting deformity. 
If there is a completely formed hand or foot, with an extra. metacarpal or meta
tar:;ial bone and corresponding digit, no operation need, or indeed should, Utt 
done. 



344 A.V kftIERICAN TEXT-BOOK OF SURGERY. 

GENU VALGU~J, OR KNOCK-KXEE (Fig. 126).-This is the result of 01•er
growtb of the internal condyle an<l cun·ing inward of the shaft of the femur 

m its lower part, with a~~ociated relaxation 
F10. 126. and elongation of the internal lateral liga

ments of the knee-joint. These changes pro
duce au abnormal iuc:lination of the interar
ticular line, more or less close approximation 
of the knees, and more or less wide separation 
of the feet, the individual in starnling being 
unable to bring the heels together. 

It usually manifests itself in early childhood, 
soon after the child begins to walk, but may 
not do so until about the period of puberty, 
or even, though rarely, much later in life. 
In the former case it is a. rhachitic manifesta
tion; in the latter, it is consequent upon an 
occupation requiring long-continued standing 
by a person of feeble muscular and ligament
ous <leveloprncnt. Often there is associated 

Genu \'alguma~[a"~~~~~ncclBradford ~~~~~~i ~:;~c~~~~~~~~1 l::io~1.nes1tm~~Yb:ff~~~ 
one or both knees, may be so slight as to escape detection except upon very 
careful examination. or so severe as to cro;.:;s the knees, separate the feet ,·ery 
widely, and reader locomotion difficult and the gait wabbliug. In children 
other evidence of the existence of rickets will commonly be found. 

The d iagnosis is made on sight, except in the mildest cases. 
Left to itself, when not 8evere it often spontaneously improves as the 

rbachitic state passes away and the general strength increases. 11his favorable 
termination is common in the static knock-knee of adolescents. 

The earlier, however, that t reatment, general and local, is begun, 
the speedier will be the recovery and the less the resulting deformity. The 
ordinary medicinal a.nd hygienic treatment of weak and rhach it ic subjects is 
the appropriate one for young children. The local treatment is mechanical, 
supplemented by baths, frictions, massage, electricity, and preceded, in the 
severer cases, by osteotom y. 

If the rickets is still active and the bones are soft ancl yielding, starnling 
arnl walking should be forbid<len, the limb shoulcl be strnighteneJ as much as 
possible by manipulation, and maintenance of the correct position should be 
secured by an outside splint and bandage. Later, when the hones have become 
firmer, great benefit often follows the use of such a. splint with a counter-press
ing pad on the inside, the resulting change in the relative positions of the 
articular surfaces of the femur and tibiit permitting the increased growth of 
the external femoral con<lvle with restriction of that of the internal. Plaster 
of Paris is an excellent n;aterial for this splint, or the limb may be completely 
enveloped in it. 

Immobilization with the leg flexed at a right angle with the thigh is, by 
many, preferred to that in the straight position, as the deformity is much less
eued by the flexion . Forcible rectification followed by immobilization bas often 
been followed by great improvement, there being produced in the rapid straight
ening an epiphysea.l separation of grea.ter or less extent or a laceration of the 
external lateral ligament. But if sufficient force to produce such condition is 
required, it is better instrumentally to break the thigh at a dcterminerl level 
or to divide the bone with saw or chisel, especially as severe injury to the soft 
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parts and the joint structures has at times been produced by the former method. 
Braces of various kinds have Leen deYise<l, all intended to correct the deformity 
and ullow the patient to go about, and many of them arc of much service in 
very young children . 

If the knock-knee is great and the bones arc firm, no material change for the 
better can be effected without operation, either fracture (osteoclasis) or section 
(osteotomy), of which the latter is to be preferred, fracture requiring the use 
of a. special apparatus, and not always being produced at the desired place. 
Section may Le i;o done as to separate the internal condyle or divide the lower 
portion of the femur, which latter is the operation ordinarily performed. A 
small longitud inal incision being made down to the bone, halr an incli or a little 
more above the adductor tubercle, the osteotome is introduced, turned at a right 
angle, and by successive blows of the hammer driven toward the outer side, 
being so moved upward and downward as to secure division of "the entire thick
ness of the bone for three-quarters or four-fifths of its transverse diameter, the 
uncut portion being readily broken by moderate force. 'l1he limb is then to be 
straightened, an antiseptic pad applied, a layer of cotton put on, and immo
bilization made by plaster of Paris. Little or no readion ordinarily follows: 
in about a month the dressing may be taken off, and after two or three weeks' 
additional rest the patient is allowed to walk. 'Though the operation is not 
altogether devoid of danger, since there may be serious hemorrhage from a 
divided popliteal or anastomotica magna artery, or from the bone itself, or a 
resulting aneurysm or gangrene, causing death or necessitating amputation, or 
damage inflicted upon the external popliteal nerve, yet the likelihood of these 

~~~ic~~~~~~:~il~t~~·~;l!~~~~'ii~~1c~h~n~~c~:n~ra(~~~ll{)s~~~~~~~~c~)d in deciding upon 

GENU V ARU", or Bow-LEGS (Fig. 127), the opposite of genu valgum, is a 
deformity usually affecting both limbs, in which the knees are more or less widely 

Fw. 12i. 
separated, the joint surfaces are in such relation to 
each other that the angle between them points outward, 
and the chief pressure is between the internal con
dyles. Except in a very few cases there is outward 
curvature of the femur and tibia, or of the tibia alone, 
with at time~ an anterior bend of the latter bone. 
The cun·cs of the two legs together may form 
an almost complete circle. A line drawn from the 
center of the femoral head to the ankle is internal 
to the knee. 'l'he disease begins in early childhood 
and is of rhachitic origin, and the deformity is tile 
direct result of the weight of the body and muscular 
action. Inspection at once reveals its existence, 
which is further indicated by the turning in of the 
feet and the rolling walk. Jn elderly persons suffer
ing from osteitis cleformans there may be a how-

~~~~:~~,c~~~i~~o~·i:~i:~i~~]:. part of the. general b.onc Gt~~a~·~~rdm1l1~I r~~-~·~~b'S 
Treatment.-Spontaneous correction f.l.Ornctnnes occurs, much mor~ fre

quently than in genu valgum; but if the case is at al~ severe and the ch ild so 
young that the bones have not become firmly .set m th.e ab1~ormal curves, 
mechanic:il treatment Rbould be employed to bnng the limbs m toward the 
median line. This may be by plaster or braces, according to circumstances. 
In older patients the bones are too strong to yield to :my such _pressure, and 
correction of the deformity can he made only after fracture or section. Though 
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osteoclasis by the aid of one or other of the instruments now employed gives 
better results than in cases of genu valgum, yet osteotomy is the operation 
that is generally done, linear division being effected at such levels as the con
dition of the individual case may indicate. The method of' operating and the 
after-treatment are the same as in knock-knee. 

Turning in or turning out of the knee consequent upon paralysis or 
vicious union after fracture requires no special consideration . Each case must 
be treated according to its character, medically, mechanically, or operatively. 

AxTERO-POSTERIOR CURVATURE OF THE LEGS is another of the deformities 
due to rickets which in its aggravated form can be relicveJ on ly by operation. 
When slight and detected early, it may be expected to disappear, either with
out treatment or more probably under rest and appropriate fixation dressing; 
but in neglected cases, in some of which there is excessive bowing, linear or 
often cuneiform osteotomy must be done on one or both bones according to 
circumstances. In the performance of the latter the summit of the curve in 
the tibia is freely exposed by a longitudinal incision of sufficient length. By 
a saw or chisel a wedge, with its base anterior, is cut out of the tibia, after 
which, if necessary to the straightening of the leg, the fibula is broken or 
instrumentally divided. Tenotomy of the tendo Achillis also is generally 
needed. Proper adjustment having been made, the limb is immobilized and 
lfUictude maintained until repair and consolidation are completed. The ope
ration and dressing must be done aseptically, that suppuration may not take 
place, which will always materially lengthen the period of treatment. There 
is a risk, but not a great one, of wounding the anterior tibial vessels or nerve. 

CLun-FooT, or TALIPES, is a non-traumatic deviation of the foot in the 
direction of one or other of the four lines of movement-extension ( T. equinus, 
Fig. 128), flexion ( 'l'. calcaneus, Fig. 129), adduction ( T. varus), and abduc-

FIG. 128. 

Fw. 129. 

TalipesCalcancus(Albert). 

Talipes Equinus(Albert) 

tion (T. va/_qus),--0r of two of these combined, as in equino-varus (Fig. 130). 
It is due either to under- or over-action of muscles or to abnormal position, 
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shape, or relations of one or more parts of the skeleton of the foot. It may 
be either congenital or acquired, in the la.tter case being generally devel
oped in early chiltlhood and the result of infantile paralysis (acute anterior 
poliomycliti•)· 

In the congenital variety the displacement is almost always one of adduc
tion, with commonly some elevation of the heel ('l1ALIPES EQt'INO-VARUS, 
Fig. 130). Generally affecting 
both fcet 1 it ma.y be confined to FIG. 130. 
one, the right oftener than the 
left. The inner bor<ler is raiRed, 
the sole turned toward the median 
line of the body, the heel more 
or less lifted, the distal part of 
the foot flexed upon the proximal 
part at the mid-tarsal articulation. 
1rhe degree of deformity varies 
from that which is but little in 
excess of the natural inclination 
of the foot of the new-born infant Double Equino.nirus corigfonl J 

up to so great rotation that th<' 
weight in the erect posture is borne upon the upper and outer part of the 
dorsum . At the time of birth and for some months afterward the deformity 
can usually be easily corrected by manipulation, but later, if left to itself, it 
becomes in greater or less measure fixed, in consequence of muscular contraction 
and developmental changes in the shape of the bones. 

As to its cause, there has been much question. It has been attributed to 
uterine pressure, to intra-uterine disease of the cerebro-spinal axis with result
ing paralysis and arrests of development (it is not seldom associated with 
malformations of the head, the face, the spine, the abdominal wall, or the 
pelvis), and to persistence of the earlier footal po~ition of the foot, the li1ter 
normal rotation of the leg and foot, or at least of the latter, not having taken 
place-an explanation that seems, at present, the most likely to be correct. 
In a considentble number of cases it is a family peculiarity, either in the 
ascending line or affecting several children of the ~amc parents. 

The diagnosis is easy, and the prognosis good if proper treatment is 
promptly adopted and steadily maintained for a sufficient length of time, though 
even under the most favorable circumstances the ultimate deYelopment of the 
foot is not what it would have been had the deformity not cxii;;ted. 

~rhe treatment must be either manipulative or mechanical, or both. In 
those cases-and they are the majority-in which at birth and soon afterward 
the foot can readily be brought into proper position by hand-pressure, such 
pressure, could it be steadily maintained, would in time relieve the 
deformity. As this cannot be done, some substitute for it nni:.;t be found, and 
that is best which most nearly approaches it in eYennc~s and gentleness of 
pre~sure. Simple bandaging or the application of adhesive straps has been 
used1 and, at times, with success, but immobilization of the foot and leg by 
plaster of P~ris or gutta,-percha is very much better, the parts being protected 
by cotton and the dressing ca,rried sufficiently high up to prevent its ready 
displacement. Frequent removals an<l reapplications of the plaster will be 
required. Very rarely in these young subjects is there such tendon contrac
tion as to necessitate section. The earlier the deformity is correctc<l antl the 
foot held in right position the better. If the ei1'C has been neglected and 
nothing clone until the child bas begun to stand aml walk, the rualposition may 
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still be corrected by manip~Jation and overcome by immohilization, but with 
much more difficulty. Dcc1ded retraction of the heel ma.y often in this way 
be relieved, but consideraiJle time will be requirc<l-timc which may be saved 
by tenotomy. 'l'he tenotome is introduced by the side of the tendo Achillis 
(rendered as tense as possible by Oexion of the foot), carried un<lernca.th it, its 
cutting edge turned against it, and diviRion made by pressure and a slight saw
ing motion. 11bere are but two dangers in this operation, that of wounding 
the posterior tibial artery, and that of freely dividing the skin, neither of 
which is likely to occur if care is taken . If either accident does happen, it is 
usually a matter of no great importance. Pressure will stop the flow of blood, 
and under antiseptic treatment the open wound wi ll quickly c1ose without 
inflammation. Elastic traction has been employed with much benefit. 

Upon far the larger number of these patients club-foot shoes are applied. 
'l'bey should be either solid or jointed opposite the middle tarsal articulation to 
permit of any required lateral movement of the parts in front. The side-pieces 
should be carried nearly up to the knee. If properly made, adjusted, and watched, 
if it overcomes the deformity and maintains the correction, such mechanical 
appliance is of great service. But as very often used it is of little or no bene
fit, frequently a positi,•e injury, since it is put on by an instrument-maker or 
dealer uninformed in anatomy or pathology, and makes uneven pressure, 
produces callosities and ulceration, fails to bold the foot in proper position, 
frequently breaks and gets out of order, thus necessitating expense that can 
be ill afforded, an<l is often worn long after it should ha,ve been thrown away 
and a new one applie<l. ~.foch better results will be secured by the average 
practitioner, and especially among the poor, by pla."ter-of-Paris immobilization 
than by the use of a club-foot apparatus. 

Before a proper mechanical appliance can be put on, forcible correction under 
anesthesia may have to be made, together with tenotomy of the tendo Achillis, 
of the tibial tendons, anterior or posterior or both, and of the plantar fascia. 
In the aggravated long-standing cases in which there has taken place marked 
change in the shape of the bones, in the length and position of the ligaments, 
and in the connective tissues of the foot, rectification cannot be effected except 
after operation upon the bones or soft parts or both. A wedge-shaped piece 
may be taken out of the tarsus (cuneiform osteotomy), or the cuboid, the 
scaphoi<l, or the astragalus may be removed, or a. free transverse incision may 
be ma<le through all the soft parts of the sole of the foot, which bas been done 
many times of late and with great benefit (A. M. Phelps). Uemoval of the 
astragalus gives an excellent result, preferable to that secured by osteotomy. 
Always after operation a proper retcntirn apparatus must be applied and its 
use continued for a long time. 

NON-CONGENITAL TALIPES, as has been stated, is almost always of paralytic 
origin. It may affect one foot or both, and when double, unlike what is true 
of the congenital variety, the deviation may he in opposite directions. It may 
be noticed as soon as the child begins to walk, or may appear later, according 
to the time at which the spinal disease occurs. rl111Cre is usually decided ele
vation of the heel, with less lateral deviation than in the congenital cases, or, 
it may be, none at all, and passive movements at the ankle and middle tarsal 
joints are readily made until spastic contracturcs of the muscles limit or pre· 
vent them. This freedom of movement, together with the coldness of the parts 
and marked atrophy of the leg and foot, and at times the associated parnlytic 
or parctic state of the upper extremity, serves to differentiate the affection from 
the congenital form. The prognosis is less favorable than in the latter, because 
of the causative muscular paralysis. 
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The treatment is much the same: rectification of the malposition by 
manipulatio11 1 gentle, forcible, or after tenotomy according to circumstances; 
and maintenance of the proper position by immobilization or by apparatus. 
'fhe latter has the advantage of permitting the employment of massage, the 
douche, electricity, and supplementary elastic traction ; all of which should 
be combined with the operative an<l mechanical treatment. 

1'ALIPES VALOUR, generally non·congenital, is characterized by flatness of 
the foot, abduction of its anterior pa.rt and more or less elevation of its outer 
border, from yielding of the arch. It occurs ordinarily in feebly-developed 
persons, especially children, being the result of weight coming upon a foot 
unable to sustain it, and may be associated with rickets, spinal curvature, 
knock-knee, or badly united fracture. In the aggravated cases decided displace
ment of the tarsal bones occurs, especially of the astragalus and the scapboid, 
together with changes in the ligaments uniting the os ca.leis, the astragalus, and 
the sca.phoid. In children pain is commonly absent, but in adults it is often 
complained of after long standing or walking, and upon pressure ti.ere is 
generally found to be tenderness in front of the inner mallcolus, over the junc
tion of the astragalus and scaphoid1 and over the proximal ends of the inner 
and outer metatarsals. The treatment is both general and local, consisting 
of tonics, gymnastics, frictions, massage, and the douche, and especially the use 
of a supporting steel plate as a substitute for the normal arch. l'"nder such 
treatment the prognosis is good. When there is present simply a weakness of 
the ankle, support should be given either by a leather or steel anklet or a 
brace shoe. 

TALIPES CnCANEU$ (Fig. 129) is not seldom seen as the result of infantile 
paralysis, and occasionally at the time of birth. It consists of a deviation in 
the direction of flcxion 1 the patient walking upon the heel with the anterior 
part of the foot raised, with or without some associated <tbduction. Relief ma.y 
often be afforded by manipula.tion alone, and generally by fixation by bandages, 
a. shoe, or a shoe and brace. .,.. 
Tenotomy will seldom be re- .Flo. 131. 
quired. In a few very severe 
cases a portion of the tcndo 
Achillis has been removed and 
its shortening thus secured. 

Pt:s CA vus, or H OLLOW 
FOOT.-As the result of contrac
tion of the peroneus longus or of 
the deep muscles of the foot, or 
of paralysis of the calf muscles, 
marked exaggeration of the arch, 
with approximation of the heel 
and the heads of the metatarsals, 
is occasional1 y produced. This 
is known as pcs cavus (Fig. 131) 
-a condition which niay be :=-ome
what relieved by a steel ,oJc-platc 
with countcr-p.rcssure over the 
dorsal prominence. In the com-
paratively few cases in which the l'es cam~ (Albert) 

deformity is the result of disease or . . . . . . . 
injury with subsequent contractwn, cicatnc1al or otherwise, the dev1a~1on 
varies with the cause, and may require for its relief the use of some mccbamcal 
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~p~li.ance or o~erati\'e treatment-tenotomy, section of the plantar fascia, free 
mc1s1on, resectwn, or amputation. 

PES PLAXUS, or FLAT-FOOT is due to an obliteration of the normal arch 
of the foot, and is therefore the opposite of pes cams. The diagnosis of 
these two conditions is generall~T easily made, no.t only by obscrv~ng the 
arch of the foot, but also b.v wettmg the foot-sole with a colored solution and 
making the patient step once squarely on a piece of white paper. In the normal 

Fw. 132. Fm. !33. foot-sole (Fig. 132) the broad impression of 
the ball of the heel and that of the balls of 
the toes is connected by a moderately wide 
isthmus along the outer border of the foot. 
In pes cams this isthmus disappears, and in 
pes planus (Fig. 133) it is greatly broader 
than it ought to be. 'fhe condition is often 
associated with talipes valgus and lateral 
Cunature of the spine. 

The cause is usually general weakness, 
combined 1 as a. rule. with long-continued 
standing, as in mill-girls. Walking, unless 
very excessive, rarely produces it, as this 
tends to strengthen the foot. The chief 
symptom is pain, which is produced and 
is aggravated by standing, and often makes 
this posture impossible for any length of time. 

Prin~.~t~s01~_rmal Pr~~~~~~1:.1at ~·~:a~e~~n~~e~;:t~l~C~ti,s l~off~;ra/o c~~-:~~~; 
(Albert.) vigor of frame, less by drugs than by hy-

gienic means. Locally, a steel artificial arch under the sole. with an internal 
lateral offshoot, will generally give much relief, an<l may even cure. 

lIYS'fERCCAL CLUB-FOOT is at times obsenred, and the possibility of its 
existence should be kept in mind when the age, sex, and neurotic temperament 
of the patient are such as to favor its occurrence. 

A moderate degree of equinus, the POINTED TOE, is frequently met with 
just after recovery from a fracture of the lower extremity, 
and care should be exercised to pre,'ent its de,·elopment by Fw. 134. 
keeping the foot at a right angle with the le~ <luring the 
perio<l of trea.tment, although the de,·iation ordinarily soon 
disappears after the patient begins to walk about. 

lIALLUX V,\RUS., or V.nocs.-Displacement of the great 
toe may be either away from or toward the other toes (H. 
varus or H. valgus (Fig. 13-1), respecti1·ely), most frequently 
the latter. It is present to a. slight degree in the majority 
of adults, and has been observed at times even in young 
children; but troublesome hallux rnlgus is met with, as a 
rule, only in persons beyond middle age, and in advanced 
life is often associated with chronic rheumatoid arthritis. 
Because of the wearing of a too narrow, too short, too 
pointed, or badly-fitting shoe, or not seldom of a. simih1rly 
faulty stocking, the great toe is crowded over upon the others 

~~~ ~~c~~~e}~:t~ a ~~r: ~~-s~~~~. t~~t~~~-!~f~:1:~~~~1~h:f i;~~eeb!)~:~ H:~Ffi~~~tf.sdfo~ 
of the nrntatarso-phalangeal JOtnt are disturbed, and the pres- . . 
sure of the shoe causes bunion and periosteal irritation, and may even gl\'e nse 
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to destructive inflammation of the soft parts and bone. Pain and disturbed 
locomotion are common in the more severe cases. 

The treatment is either mechanical or operative. In the first case an ap
paratus is applied to draw the toe to its proper place and hold it there, and at the 
same time protect the bunion from pressure; in the second the articular extremi
ties of one or both bones are removed with the saw or the cutting forceps-i. e. 
cornplcte exsection of the joint. Another plan of treatment which often gives 
good rc~ults is division of the meta.tarsal bone, often the only satisfactory 
method of treatment. A properly-shaped and well-fitting shoe should always 
be worn afterward. 1.'he use of such a shoe from chilclhoo<l on will prevent 
the production of the deformity. 

llAMl\IER-T01~.-'l1here is observed at times a permanent angular fl cx ion of 
one or more of the toes, especially the little and second, at the first phalangeal 
articulation, the third pha-
lanx being either in line 
with the second or in exten-
sion or flexion on it. rrhe 
first phalanx is usually ex
tended. 'l1hickcning OVCI' the 
phalangeal joint i~ gcncra11y 
present1 bunion may be de
veloped, an<l partial luxa-
tion often occurs (Fig. 
135). 'l'h is is known as 7 

A 

Fm. 13.5. 

s 6 

hammer-toe, and is the re- a-@~~l~~~JG~ 
sult of contraction of the 

B 

plantar fibres of the lateral 
ligalllents of the joint 

(8hattuck ). B cg inn in g n!f ~!~i~J~};~i}f~~!,t,~~f~f 1~1:~~;rtt:~{~;1:~j~;~1j~~:~\~~~ usually in later childhood. 
and oftenest in boys, the 
deformity is the cause of 
much incon\'enicncc, and at 
times of actual suffering. 
Relief is afforded only by operation. The lateral ligaments have been divided, 
and subcutaneous and open division of the soft parts on the under surface of the 
first phalanx done, but, as a rule, without satisfactory result. Either the toe 
should be removed or, what is better, the joint excised. A similar disorder 
exists in the hand, known as hammer-finger. 

CONGENITAL DEFORMITIES BY EXCESS AND DEFJCJEXCY. 

In both the upper and the lower extremiti es there are occasionally observed 
errors of development producing abnormal enlnrgement of a part or the whole 
of a limb, or, more frequently, deficiency, due either to arrested growth or 
absence of an ana.tomical segment, or both combined, the result being a mal
formation affecting the functional value of the extremity in any degree from 
the slightest to the most extreme. The hypertrophies olher than of a finger 
or toe arc not amenable to treatment. The use, if' necessary, of a raised shoe 
may o\·ercomc the asymmetry in length of the lower extremities. The finger 
or toe of excessive size, in which generally not only the bones but also the soft 
parts, especially the blood-,·c'8cls and lymphatics, arc affected, should be remored 
a.t as early a time as practicable. Deformities from non-development, interest-
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ing as they may be anatomically and teratologically, arc surgically of interest 
only when enough of the limb has been developed to permit of the application 
of some form of protbetic a.ppara.tus, or when one of the two bones of the fore
arm or leg is either cu ti rely wanting or so defective as to permit of deviation of 
the hand or foot from muscular action, in which case a. supporting and restrain
ing apparatus is of much value. 

CHAPTER VI. 

SURGERY OF TUE NERVES. 

SECTION !.-GENERAL CONSIDERATIONS. 

TnE larger nerves, like the blood-vessels, as a rule, lie in the protected 
parts of the body, so that happily they often escape injury. Thus in the neck 
the nerves lie deeply, protected in front b_v the collar-bone and laterally by 
the muscles of the neck. In the arm they lie in the armpit, on the inner side 
of the upper arm, an<l on the flexor aspect of the forearm. In the trunk and 
the pelvis they lie on the posterior wall of these cavities, and in the leg, 
chiefly on the posterior aspect of the limb, while those on the anterior aspect 
a.re, as a rule, very deeply situated. 

If we examine a nerve of any size, we find that it has on its exterior a 
sheath, called the perineurium, between which and the nerve proper is a narrow 
lymph-spa.cc. 'l1he perineurium sends offshoots into the interior of the nerve, 
making partitions which enclose similar bundles of primitive nerve-tubules, the 
partitions themselves constituting the endoneurium. Nerves are also supplied 
with blood-vessels and with nervi nervormn. 

It will be seen, therefore, that, however small, each nerve has within it all 
the elements necessary for inflammatory changes, and in the connective tissue 
of the pcrineurium and encloneurium all the possibilities for such new growths 
as may be derived from this tissue. Waller has called attention to the degen
erative changes which follow section of a nerve, and which constitute the 
"Walleri:m degeneration." It follows the course of the nerve-current. Hence, 
if a sensory nerve be cut, the Wallerian degeneration will start at the point of 
of section and travel toward the spine; while if a motor nerve be cut, the 
degeneration will extend from the point of section toward the periphery. This 
process begins within a day or two after the section and becomes complete in 
two or three weeks. It consists in the destmction of the myeline, and even
tually of the axis-cylinder, with multiplication of the nuclei of the sheath. In 
addition to this there is more or less atrophy with other degenerative changes, 
which extend not only toward the spinal cord, but even into it: in some cases, 
for instance after amputation, such changes ha.\•e been tra~cd all the wa.y to the 
brain. ~rhe muscles supplied by such a divided motor nerve soon show the 
"reaction of degeneration." By this term is mea.nt a peculiar change in the 

~~i~f0bncs~o~~~h~la~~~~~a~~::Ji~ ~~~:~.~i~o~1~::~~~i~n ci(1cg)~~~~~~~' ~1~:~~t~~~a~~ 
tion which follows closure of the electrical circuit by the application of the nega
tive electrode (kathode)-is greater than the anodic closure contraction (ACC)
tbat is, the contraction following the similar application of the positive electrode 
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(anode)-a condition which is expressed by the formula KCC >ACC. If the 
muscle have its motor nerve destroyed, the ACC quickly increases until KCC ~ 
ACC, and finally KCC<ACC. 

After division of a nerve, even in cases in which the two ends have not been 
brought into apposition, reunion with true regeneration of the nerve-structure 
will often take place, the axis-cylinder having been redeveloped and the myclinc 
also, in vary ing amounts. If, however, the nerve-ends are uni ted, th is process 
is not only h:.istened, but is also much more apt to be permanent than where no 
such union bas been effected. 

SECT10N 11.-NEURl'l'IS, OR INFLAMMATION OF A NERVE. 

Causes.-A neuritis m<\Y be idiopathic; that is, arising from no percepti
ble cause. By far t he commonest cause is exposure to wet or cold. Gout, 
rheumatism, syphilis, typhoid fever, diphtheria, and the cxanthemata may also 
give to rise such an inflammation. Of course it follows wounds and injuries 
of nenes. Occnsionally, but rarely, it assumes the dangerous form known as 
multiple neuritis, or, better, diffused neuritis, which may even cause death. 

Neuritis may be either acute or chronic. In acute neuritis there will be a 
marked increase of the connective-tissue elements of the nerve, with ccdema 
of the sheath from th e exudation . 'l1he nerve-tubules become softened as a. 
result of granular an<l fatty changes, as well as from the inflammatory exudate, 
and in io;omc cases even pus may be present. Occasionully there will be hem
orrhage into the nerve substance. 

In cllronfo neuritis there is apt to be sclerosis from the de,·elopment of 
the connective tissue of the endoneurium with pressure on the tubules. which, 
as a rule, results in their atrophy. In such a nerve the fibrous tissue may be 
so developed as to make the nerve almost as tough as a tendon. In spite, 
however, of such complete changes, there may almost alwa.ys be seen single 
nerve-tubules, which are perfectly normal, associated with others in every stage 
of degenenition. Tt is ,·ery important lo observe that a neuritis may extend in 
both directions along the trunk of the nerve. Such a progre~sivc neuritis is 
called either an "ascending" or a" descending n<:'uritis," as the case ma.y be. 
Its commonest pathway. however, is upward toward the spine, and hence if, for 
example, the ulnar ncne be the seat of the neuritis, the inflammation may creep 
upward till it reaches the brachial plexus and there involv{'S another br:rnch of 
the plexus by continuity of structure. On the other hand, it is a remarkable 
fact that a nerve may lie in the midst of inflamed tissues. an<l even he surrounded 
by pus for a long ti1~1e, without any inflammatory change extending to the nene 
itself. 

Symptoms.-The fir~t symptom of neuritis, as a rule, is an aching pain, 
which fo llows the cour::;e of the affected nerve, and often pre\'ents sleep. rrhis 
pain is apt to be remittent, is m;ukecll.Y worse at night, aml is increased by 
motion of the limb or by pressure or friction over the nerve. Not uncommonly 
it will extend, it is thought by a reflex action, to IH'ighboring nerves or to 
correspond ing UCl'Ves upon t he other p;ide of the body; for instance, we are 
all familiar with the fact t hat a. carious tooth sometimes causes pain in the 
conespondin~ tooth on the opposite side. Wi th the pai n there arc apt to be 
headache and fever, and occasionally eYen rigors. The ncnc if superficial 
can be traced as a. th ick cord which will present a continuous or an interrupted 
swcllin ~, a11cl its courRe is sometimes marked by a red line. as in phlebitis or 
rmgioleuritii-;. 'The local temperature will sometimes rise. 'fhere may be sen· 
sa.tions of ~3umbness or tingling in the area supplied by the sensory filaments. 
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This will very likely give rise to a marked hyperesthesia, but if the neuritis 
persists and is followed by atrophy of the nene, hyperesthesia will give place to 
anesthesia. 11he motor filaments also will be affected, producing twitching and 
tremors of the muscles, very soon followed by paresis, and finally by complete 
paralysis, and, as a consequence of this, by muscular wasting. A good exam
ple of these symptoms is often seen following inflammation of the seventh nerve 
as it passes through the canal of Fallopius. 

Diagnosis.-From rheumatism a neuritis can be recognized most readily 
by the fact that the pa.in occurs in the track of a nerve, and later it can also 
be differentiated by the sensory, motor, or trophic changes which set in. In 
ordinary neuralgia the pain is of a very different order, being sharp and shoot
ing and more diffused over the affected area. 'l1here is no rise either of the 
general or of the local temperature, nor is there apt to be any muscular spasm, 
though occasionally this is seen in neuralgia of the fifth nerve. 

Treatment.-The most important remedial measure is absolute rest-not 
by putting the arm in a sling and the patient on a lounge or in bed, and enjoin
ing rest, but by enforcing rest by the application of a splint. This should be used 
in all cases unless absolutely impossible. With this, of course, there should 
be elevation of the part, with the application of heat or cold. whichever is the 
more grateful to the patient. Sometimes blistering, or even the actual cautery, 
over the course of the nerve, will be found of value. The constant galrnnic cur
rent is an excellent remedy. Deep injections of morphine, atropine, coca'ine, or 
chloroform, especially in cases of sciatic neuritis, have proved of great value, 
while morphine by the mouth may be exhibited in sufficient quantities to give 
reasonable sleep. But it is precisely in these cases of chronic neuritis that the 

f~e~~e::t~:;~a ~~s: ~: ~::;e~~e~fl~;l~:~.!~~~s~~dt~~c~~~~i~~ttl~~1 ~~T:~n;a::db~~~ 
current by the electric brush on a carefully dried and dusted skin is the best 
treatment. Of course the general health must be looked after, with attention to 
diet, the state of the bowels, sleep, habits, and exercise when this latter is 
permissible. If the patient is of a rheumatic, gouty, or i;;yphilitic constitution, 
appropriate treatment must be used for whichever of the~e condit ions may be 
found. Meantime the muscles must be kept in good trophic condition until the 
neuritis subsides and the nerve resumes its normal function of conveying the 
stimulus to the muscles. r11his is best effected by hot an<l cold douches1 massage, 
and electricity. continued in many cases for weeks or c,•en months, until the 
nerves resume their abandoned work. Sometimes, ei,;pecially in sciatic neuritis, 
stretching the nerve gives good results when all other means ha.ve failed. 

SECTIOX 111.-XEURALGIA. 

Neuralgia may be described as an acute paroxysm of pain in the area of 
distribution of a nerve, not uncommonly radiating from this as a center to 
neighboring parts. The ordinary forms of neuralgia are medical rather than 
surgical, but they often require treatment by surgica l means. 

Cause.-'rhe disorder is apt in most cases to follow debility, and especially 
anemia caused by conditions that affect the constitution, such as fever, neuras
thenia, long-continued lactation, etc. H ence neuralgia has well been called 
((the prayer of the nerves for blood. 11 .&ralaria, gout, rheumatism, and occa
sionally syphilis, will often be found at the bottom of it. Persons of neurotic 
temperament, and especially those coming from a neurotic family. often fall 
victims to it. Not uncommonly in such patients the joints suffer: and in 
young women, especially if the menstrual function is disordered or if there is 
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any uterine trouble, there may be a serious neuralgia of the breast, which is 
chiefly annoying by reason of the pain and the frequent suggestion of malignant 
disease. Local conditions also may occasion it. A carious tooth is often the 
cause of a severe neuralgia, which, it must be remembered, will manifest itself 
not uncommonly in the corresponding tooth either of the opposite side or of 
the other jaw. An aneurysm of the aorta or any other tumor which ma.y press 
upon an intercostal or other nerve will ca.use it, and disease of the kidney is 
often attended with neuralgia of the testicle. The variety of the causes which 
give rise to neuralgia will suggest to us that a. most careful examination should 
be made of the persona l and family history in order to determine the appro
priate treatment. 

'l'he neuralgias which are most frequently brought to the attention of the 
surgeon are that form of neuralgia of the fifth nerve known as trifacial neu
ralgia or tic clouloureux, sciatica, and the neuralgia of stumps and scars. 

TIC DOULOUREUX is so called to distinguish it from "tic con nilsif," or 
spasm of the facial muscles, which is sometimes painless and sometimes a 
symptom of tic douloureux. 

Cause.-As the disease manifests itself most commonly in the face and 
teeth . if no cause is found in the face it is apt to be attributed to the teeth. 
It is not uncommon for patients to be brought to the surgeon who have already 
lost most or even all of their teeth in the vain hope of arresting the 
relentless pain. As a rule, as soon as one tooth in which the neuralgia bas 
seemed to be worst ha been removed another immediately assumes the 
prime importance, and so tooth after tooth is needlessly sacrificed. The cause 
must be sought in the condition of the nerve or its blood-vessels. ~Jicroscopical 
examination will often show a neuritis accompanied even with hemorrhage into 
the substance of the nerve, but more commonly it will reveal a marked senile 
sclerosis (Putnam, de Schweinitz, and Horsley). 'l1his is in accordance with 
the fact that the disease rarely attacks persons before middle life, when the 
changes incident to age have begun. Dana bas recently published some 
invest igations which seem to indicate that the cause is not to be sought so much 
in the connective tissue of the nerve-trunk as in its vessels which have been 
subject to oblitera.ting arteritis, itself the result of ad\·ancing years. Carlcss 
has called attention to the fact that the foramen ovalc differs greatly in 
size from nearly a circle seven or eight millimeters in diameter to a mere 
slit not more than two millimeters broad. 'l'his narrowness of the foramen and 
a similar contraction of the lumen of the infraorbital and inferior dental canals 
may easily exert increasing pressure as the patient grows older, and '1-0 cause 
a progressi\·e neuralgia. In view of the influence of age as a cause of tic 
douloureux, it is not surprising that very frequently after au operation on the 
nerve has given relief for a time, the disease, whethpr due to sclerosis or to 
obliterating arteritis, will recur in the nerve stump and require another and 
more radical operation. Similar alterationi;: have been traced in some cases 
even to the Gasserian ganglion . Cold and dampness are also factors in the 
production of the disease. 

Symptoms.-Scarcely any disease, except poRsibly tetanus, is more 
calculated to a.rouse the sympathies of the attending surgeon than severe tic 
doulourcux. 'J1hc pain is usua.lly described as burning, boring, cutting, or 
darting. It is evoked by the slightest cause: a breath of air. mastication of 
the simplest food, attempts to speak or to laugh, even the lightest touch or a 
slight noise, will produce the most fearful paroxysm of pain, in which the 
patient will suddenly protect rather than grasp his fi.1cc with his hands, and 
will writhe a.bout, moaning or crying aloud with the fierce pain. Each meal 
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costs him frightful suffering. Only liquid food can he taken, for \he slightest 
a.tte?lp~ to. masticate brings on a paroxy~m o~ pa.in ; even the swallowing 
of hc1u1d 1s endured only because of the 1mpenous demand of the body for 
food and drink. While his days are days of misery, his nights are nights of 
sleepless agony. Sometimes he will be free from the pain, it may be for days 
or even weeks, but it is sure to return, at longer or shorter intervals, until life 
becomes a burden. 

The diagnosis is easy, for there is nothing with which such a terribly 
painful disea~e can be confounded. 

ScrATICA, or neuralgia. of the sciatic nerve, often from a true neuritis, is 
not unusual. Its symptoms are obvious, and the diagnosis, as n. rule, is easy. 

NEURALOrA OP STU.MPS AND Scaus.-Sometimes after an amputation or an 
opera.tion the stump or the scar will become the seat of severe neuralgic pains. 
While not. so seve re as those of tic douloureux, they are sufficient to render life 
miserable. The wearing of an artificial limb is sometimes ma.de impossible, as 
even light touching of the stump will produce severe pain. Gradually increas
ing pressure is often better borne than light pressure. In stumps it is the 
general rule that the cut ends of the nerves become bulbous-that is, develop 
neurornata (Fig. 136)-and it is believed that these are probably the cause 
of the pain. In scars the entanglement of small terminal filaments of the 
nerves is thought to be the cause. Occasiona.lly in either case a true neuritis 
is Ret up. 

Treatment of Neuralgia.-1-1he first thing to determine is the cause, if 
this be possible. If the patient be the subject of malaria, quinine in full doses, 
up to 20 or even 30 grains a day, and in anemia iron, quinine, and cod-liver oil 
generously g iven will often be of use. If these fail, arsenic may be pushed to 
its physiological effect, while strychnine and gelsemium will be found of rnlue. 
If the pa.tient be fi uhj ect to gout or rheumatism, colchicum, the alkalies, the Rali
cylates, or the iodide of potassium will be indicated, and in syphilis the iodide 
of pota~sium, and sometimes mercury, will g ive relief. Locally much can be 
done to benefit the patient. If the nerve itself be tender, sometimes leeching 
will bring relief. Heat or cold, whichever is more grateful to the patient, 
even the application of freezing mixtures over the nerve, especiall_v at the 
tender spots, may be useful. 'The application of the ointment of belladonna 
or veratrine, the menthol pencil, the application of croton ch loral, and occa
sionally the Paquelin cautcry, wi11 be of use. The long-continued daily use 
of the constant galvanic current has often done good . Of course rhe whole 
system should be built up by the best and most easily digested food, with 
regulation of the bowels and the secretions and attention to the habits of the 
patient. In women the menstrual function and the condition of the uterus 
and ovaries should be ascertained and any neccsRary treatment be adopted. 
Occasion<1lly, however, the patient may be more benefited by a change of climate, 
surrounclings, occupation, etc. than by treatment with drngs. There is a great 
temptation in rebellious case8 to resort to the use of alcohol or morphine, 
either by the mouth or hypodermatically. but these remedies are dangerous, 
and the latter too often makes the patient the victim of the morphine habit, 
the consc11.ucnccs of which are worse than the disease for which relief is 

sou'i~1t. neuralgia of the joints, absolute rest by means of a splint, or more 
commonly exercise, massage, the hot and cold douche, and electricity in some 
of its forms, arc the best remedies. In neuralgia. of the breast it is very im
portant to calm the patient's fears as to malignant disease. Nervous tonic~ 
and sedatives, such as valerian, the bromides, asafeticla, strychnine, iron, ars& 
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nic, and quinine, ,,.m be found useful, as will also gentle massage with any of 
the simpler ointments. 

I. Surgical Treatment of T ic Dou loureux.-:\fost of the drugs above 
mentioned will probab ly ha1•c already been tried. If not, they should be used 
fearlessly, combined, as a rule, with heat or cold and the con!-'tant current or 
other form of electricity. 'l'he extraction of the teeth, as a rnle. is to be con
demned. Ordinarily all that is left for the surgeon to do is to proceed at once 
to operation. 

The operation for the removal of the nf'n-es will he described later. 
Though sometimes permanent, the relief obtained by such an cxtision, as a rule, 
will be on ly temporary; yet it is such a boon to the exhau:::.tcd sufferer that it 
should alwa.ys be given when other means have failed. One, two, or three years 
after th e operation the patient will return with his neuralgia almost or quite as 
bad as before. But the case is by no means hopcle~s . Sometimes internal 
remedies or local applications, especially of the constant current, will n.g:ain 
give relief, and if not, a second operation ca n be done for the removal of the 
stump of the nerve. In some cases where there is no stump of the nerve left, 
simply the seizing of the fibrous tissues at the point of the former excision and 
their avulsion will bring a prolonµ;ed freedom from pain. 'l'his may be repeated 
more tha.n once. If the entire trunk of the superior maxillary has been remo,·cd 
far back in the orbit, the second operation will consist in t l1 e removal of :\Ieckel's 
ganglion. R ecent ly Rose, Hart ley, and others have gone e\'CU farther back 
and remo,·ed the Gasserian ganglion itself. (See Operations on Nen-es.) 

II. Su rgical T reatment of Sciatica, Neuralgia of the Brach ia ! 
Plexus, etc.-In cases of inveterate neuralgia-for instnnce, of the brachia! 
plexus or its branches or of the sciatic or other nerves- the remedies and 
drugs above described are first to be employed. Wh en these have failed, 
surgery still offers relief. Nerve-stretching (ncurcctasy) has been adopted in 
very many cases with excellent results. (Ree Operations on Nerves.) E ven 
when this has failed we are not at the end of our resources. In a few cases 
where the pain has re;;;isted a11 other means of cure tl1 e spine has been opened, 
the cord has been expo~ecl , and the posterior or sensor.Y roots of the implicated 
nerves have been cxscctcd, by Abbe and others. (Rec chapter on tho Spine.) 
But the number of cases is as yet too small and the time that has elapsed too 
~hort for the expression of any final opinion as to the advisab ili ty of the opera
tion. The pain in such cases is so severe, however, that any operation that 
holds out even a ;;;light prospect of cure should be deemed admissible unless 
further experience should show it to be unwise. 

III. Surgical Treatment of Neuralgia and of Scars and Stumps. 
-If a known nen'c is caught in a scar an incision should be made and Lhe 
nerve liberated from the cicatrix . If mere incil?-ion and li beration bring no 
relief, a second operat ion should be done for the excision of the nene. If no 
known nerve is in voh-ed, but the pain probably comes from a. small unnamed 
filam ent cntangleU in the meshes of the irregular scar following, for example. a 
lacerated wound, a burn, or a scald, the entire scar should be excised. 'The 
linear scar which replaces the irregular and contracti le cicatricial tissue of the 
original scar is much les.s likely to g ive rise to such nemalgia. 

In stumps two methods of treatment may be adopted, of course after the 
medical means a.hove described have been exhausted . 'J1he cicatrix of the 
stump should be excised and the bulbous ends of the nerves be sought for, 
drawn down, and severed with a clean cut of a. sharp knife. If this does not 
give relief a re-amputation should be done. ~omet i mcs. as, for instance, after 
amputation of the distal phalanx of the thumb, where the part is supplied by 
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known nerves, a. portion of each of these nerves should be exsected; if this 
does not relieve, as is too often the case, a re·amputatiou ma.y be required. .Not 
uncommonly, howe\•er, such secondary stumps themseh·es will be painful, and 
the resources of the surgeon will be taxed to the utmost to effect a. cure. It is 
very likely that in these cases an ascending neuritis has been developed, and if 
this can be diagnostica.ted a portion of the painful nerve may be exsected in its 
continuity n.s high up as the tenderness is traced, unless such high excision of 
the nerve would produce results so serious as to contraindicate operation . 

SECTION IV. TUMORS OF NERVES. 

A distinction must be drawn between tumors which are in a. nerve and 
tumors which are on or attached to a nerve, for some tumors are developed in tbe 

~~:~!~1~\~~;'"~~:~:~~= ~~u\:~ ::~.:~~~:~e,\~~~~:~ ~~~i~ee~~:i~:~~n~~c ~::·!~:~ 
itself. Those developed on the outside of the nerve may be removed without 
injury to the nerve. If, however, severe neuralgic symptoms ha.ve continued 
after remornl of the growth, it will be best, as a rule, to ex-;ect the portion of the 
nerve to which it is attached, stretch the two ends of the nerve, and reunite them. 

FIG. 136. Tumors developed in the nerves them-
sekes are called neuromata (Fig. 136). 
True neuromata, other than the bulbous ends of 
cut nerves, made up of nerve-fibers themseh'es, 
are very rare. '11hey are usually made up of 
amyelinic fibers-i. e. fibers which have no mye
linc within the sheath. After the division of a. 

Uh~~t-a nerve, either by exsection of a portion of it 
or in an amputation, the proximal ends almost 
always become bulbous: so frequentlv does this 
occur that it may be regarded .is a rule. 
These tumors have been called false neuromata 
- i.e. tumors not made up of nerve-tubules, but 

dof fibrous tissue; but Bowlby has shown that at 
least in some cases a number of true nerve
fibers are found in them. The neuromata oc· 

f curring in the trunks of nerves are generally 

N!~~:~~ti~~b~:~~~&f~i:~f-~~:;~ ~~:~~1~::m~~a ~~-r~;!tst.iss'hil~~~:;ioa~~1 ~s~~l~~ 
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1

1~~~~ single or exist in very small numbers, instances 
~~;~~~-rix or stump (Duplay and ~~;~~eJ.een recorded in which even hundreds 

Symptoms.- 'When occurring in the course of a nerve such a tumor fre. 
quently gives rise to no symptoms whatever, and may even be unsuspected 
until revealed by a post-mortem . l\Iore commonly, however, it excites such 
neuralgic pains as to lead to an examination of the part, and if the nerve 1ie 
superficially the tumor may be detected. If not, it causes spasms from irrita
tion or paralysis from pressure, while trophic lesions of the muscles, skin, and 
other parts supplied by the nerves are often seen. (See Injuries of Nerves.) 

T reatment.-If such neuromata produce no pain or other serious symp
toms, they should not be interfered with. If any serious symptoms arise, the 
tumor, with the portion of the nerve in which it is developed, should be removed. 
If the two ends can be approximated by stretching, immediate suture should 
be practised, but if they cannot be brought together the gap may be supplied 
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by the transplantation of a suitable portion of a nerve from one of the lower 
animals or from a. newly-amputated limb. I t is C\'en pos iblc, when the ends 
cannot be approximated, that if they can be sutured together with catgut threads, 
thus bridging the interval between the two ends, the nerve may be regenerated. 
Van Lair makes use of a cylinder of decalcified bone to carry the catgut between 
the ends. In the painful neuromata which develop in nerves after their 
section or in stnmps after amputation, after exhaustion of the medical means 
the part should be opened, the nerves dissected out, and the bulbous extremi
ties resectccl. 

Painfu l Subcutaneous Tuberc le.-A peculiar form of tumor con
nected with a nerve is known by this name. lt is generalJ y single; as its 
name indicates, it is small, often n.bout the size of a pea; it li es immediately 
under the skin and is connected with a. sensory filam ent of a cutaneous nerve. 
It is usually made up of fibrous tissue. One symptom which distinguishes it 
from all other tumors is its excessive tenderness and pain. 'Shis pain extends 
UJ? and down the limb, and is sometimes generalized, occasionally accompanied 
with spasm of the muscles. 'The pain appears in paroxysms of greater or lesser 
duration . ~l1he treatment is excision of the tumor, together with the portion 
of nerve-twig in which it grows. The resulting anesthesia will disappear in 
time. 

SECTION V.-WOUNDS AND INJURIF.S OF NERVF.S. 

These are not uncommon. They are seen more frequently in the upper 
extremities than in the lower, the nerve-trunks being ana.tomica1ly more exposed 
in the arm and also more frequently subjected to violence. Contusion and 
compression arc the most frequent injuries. Wounds may be either clean-cut 
incised wounds or more or less extensive lacerated or contused wounds, such as 
those caused by mii:::siles of war, those which result from railroad and machinery 
accidents, punctured wounds, and the li ke. 

I. CONTUSIONS and COMPRESSION 01'' NEnVER.-Nervcs suffer from con
tusions, occasionnJly from direct blows, as on the ulnar nerve at the bend of 
the elbow or on the brachia! plexus in the neck . In addition to this, disloca
tions, especially of the head of the humerus in the axilla, often produce serious 
contusions and compression, as will also, though more rarely, the attempt at 
reduction by placing the unbooted heel in the axilla . Dislocations, and espe
cially fractures near the elbow, are liable to produce contusions and sometimes 
laceration of the ulnar or musculo-spiral nenes. In fracture of the humerus 
the musculo-spiral nerve is apt to be contused, compressed, or wounded, and the 
brachia! plexus may be simil::irly injured in fracture of the cla.vicle. Fracture 
of the pelvis through the i;ciatic notch has resulted in like injury to the sciatic 
nerve at its point of emergence. There are also some forms of steady or repeated 
compression which produce trouble. Sometimes, though rarely, the excessi,,e 
growth of callus has been thought to cause the pressure. 'l'umors cause it not 
very uncommonly, especially thoracic aneurysms. '11he use of crutches, espe
cially if not well padded, produces a form of palsy known as "crutch palsy." 
This will be more common, of course, in heavy persons. Lying in peculiar posi
tions, especially with one or both arms under the hcnd, particularly in the deep 
sleep of drunkanls, will ,.;ometirnes give rise to a ~imila.r palsy. 'The pressure 
of the forceps on the seventh nerve during delivery sometimes produces facial 
pal~y in the child, and in addition to this the pelvic nerves of the mother may 
be injured from prolonged pressure by tlie. frotal head in delayed deliveries. 
In all thm;c cases the ncn'e suffers mechanically to a greater or lesser extent, 
and the fibers are apt to be torn or pressed together: occasionally hemorrhage 
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into the substance of the nerve occurs, while the myelinc is rr..ore or less 
mechanically disturbed. In severe cases of contusion or compression there 
will be of course entire mechanical destruction of the nerve. 

Symptoms.-These will rary in accordance with the severity of the 
injury . If it be slight the symptoms will resemble the common phenomena 
produced when the ulnar nerve is struck a,t the elbow, which is known as strik
ing the '· cra.zy bone" or the "funny bone." This is generally attended with 
tingling and a sense of "pins and needles" in the ulnar distribution . Los~ 
of function is not apt to follo.w immediately unless the contusion has been violent. 
Occasionally, however, apparently a severe neuritis will follow, with pain in 
the distribution of the nerve and possibly palsy of the muscles supplied, and 
trophic altemtions in the skin and its appendages. 

T reatment.-'l'his will <lcpend on the ca.use. If it be the pressure by a. 
tumor or by the dislocated head of the humerus or from a. fracture, first of all 
the cause alust be remo\·ed if possible. 'l'hc next most important indication is 
that the nerve shall have absolute rest,-not rest merely by non-use of the 
part, but rest by means of a. splint, and, if the contused nerve be in the lower 
extremity, rest in bed in addition to the splint. In cases of moderate injury this 
perhaps is all that will be required, with possibly the local abstraction of blood 
by means of leeches and cups. If the injury be more ~eYerc, the injection of 
morphine, with or without atropine, or its administration by the mouth, in order 
to quiet the pa.in, is generally indicated. Arsenic is sometimes of value, and 
the repeated application of galvanism in obstinate ca...c;;es may give relief. 'l1he 
remote symptoms, motor, sensory, and trophi-c, are to be treated as is described 
under the head of Wounds. 

IL WouNDR OF NERVES.- Formerly division of the ~mall nerves at the 
bend of the elbow was very common from the promiscuous bleeding then in 
vogue. At present by far the cormnoncst wounds of nerres are from glass
as, for instance, from thrusting the band through a pane of glass or from the 
breaking of a ghlss bottle-and from knives, scythes, etc., while the ordinary 
accidents of civil life, such as punctured wounds by neClllcs, scissors, and splint
ers, and the more extensive la.cerated wounds following railroad and machinery 
accidents, are of frequent occurrence. In military practice and occasionally in 
civil lifo the nerves are implicated in gunshot wounds. 'rhe damage done to 
motion and sensation is most severe after wounds of the larger nerve-trunks; 
but the reflex symptoms from such wounds arc more commonly seen when the 
smaller filaments are implicated, and more often after laceration or puncture 
than after a clean cut. 

Sym ptoms.-'I111e symptoms of a nene wound are not distinctive of the 
nature of the injury, whether it be a contusion, a clean incision, or a lacerated 
or gunshot wound. The immediate symptoms arc both local and constitutional, 
and vary to the greatest possible degree in their severity. The pain may be so 
slight in some cases that the wound will escape notice, or at most the patient 
will imagine he has been struck by a stick or stone. In other instances the 
pain even from the wound of a small nerve will be so severe that he will lo~e 
consciousness from it. This condition of shock will sometimes be very great, 
especially in gunshot wounds. It need not be described here, for it resembles 
the shock of other wounds. 

In one respect, however, a further statement is necessa.ry,-namely, 3S to 
the so-called" reflex palsies." In a number of instances it has been noted 
that the wound of a small nerve (for it is more common in a small nerve than in 
a large one), for instance, on the right side of the neck, will produce a palsy of 
the left arm or left leg or of both; or a wound of the thigh may produce para!-
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ysis of the arm or leg of the opposite side of the body, or sometimes of all four 
limbs. 'L'his has been explaiue<l by Brown-Set1uard on the theory of reflex 
pamlysis or spasm of the ,·essels of the paralyzed limb or limbs themselves, 
but the theory a<l \•anced by i\litchell, Morehouse, and Keen, that it is due to 
exhaustion of the nerve-centers of motion and sensation, seems to be the better 
explanation. 

Shock and pain, with loss of' motion or of scnsa.tion, or of both, are then 
the immediate symptoms of nerve wounds. Such wounds arc of course attended 
with more or less hemorrhage, and are subject to the same danger of infection 
and inHammation that attends wounds elsewhere or of other organs. 

It is, however, the rnmote symptoms and results of nerve wounds that are 
by far the more important and interesting and constitute their peculiarity. 
'l1hey were first carefully stud ied in our late civil war by ~\li tchell, Morehouse, 
and Keen. Sensation and motion are sometimes equally affected; but sensation 
is apt to be less affected than motion 1 and if both arc affected, sensation. 
as a rule, will return earlier than motion. If the ncn·e be a. motor or a mixed 
nerve and its function be destroyed, the muscles whid1 it supplies will soon 
show marked wasting, together with increasing foeblcncss of action, or not 
uncommonly complete palsy; and as a later result contracturc of thz muscles 
will follow, giving rise not only to inability to use the part, but also to serious 
deformity. Combined with the motor disturbances there will be marked altera
tions of sensation, and the skin supplied by the nene will become anesthetic 
or frequently hyperesthetic and painful. 

A third series of changes in the nutrition of the parts supplied by the nerve 
follows, usually at a considerable time after the sensory and motor changes. 
These trophic changes do not take place at the seat of the wound, but at a dis
tance from it, in the area. to which the nerve is distributed. ~rhey manifest 
themselves first in a. curious appearance of the sk in, which looks as if it were 
varnished. It is usually red and is very apt to be dry, though sometimes it will 
be be<lewed with perspiration, which is often acid and foul-smelling. Along 
with th is there is sometimes developed a burning pain, which :Mitchell has 
named" causalgia." Frequently even to potnt at the injured hand of such a. 
patient will evoke such a paroxysm of pain that he will draw his hand away in 
fear. In many cases he obtains relief from wetting the injured hand or foot, 
and may even wear a. cotton glove which he will constantly wet, or may pour 
water into his boots in order to keep the burning foot in e''en moderate com
fort. The hair is commonly greatly diminished in amount. '.11he nails become 
strangely curved, both in the axis of the limb and transversely, showing furrows 
and ridges, and very often ulceration of the matrix occurs. Sometimes gan
grene of the terminal phalanges of the fingers and toes will set in. and may 
extend more widely, but not often beyond the finger.s or toes. There is often 
also an eruption like chilLlains or eczema. Sometimes the larger joints will 
become inflamed, swoll en. and tender after a wound of the main nen-c or nen•es 
of a limb . These neural arthropathies follow not only wounds or other le~ions 
of nerves, hut also injuries to the central nervous system, either in the spine 
or in the brain. ~rhey resemble rheumatic arthritis to a. marked degree. 

Diagnosis.-(! ) As to Jfotion .-In making a diagnosis of tlw loss of 
motion that follows injury to any nerve it is on ly neccs:;ar.v to c~etermine what 
muscles have lost their function and to compare these muscles with the nerves 
which supply them. In order to test the strength of the muscles of the fore
arm as a. whole, the dynamometer must be used. This is Rimply an oval spring 
with a graduated disC and a movable pointer. On grasping it the registration 
by the pointer on the graduated scale shows the relative strength of the two 
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arms. There sboul<l be similar instruments to test the force of the motions at 
the elbow, wrist, shoulder, and leg, but none such ha\'c been devised. 

(2) As lo Sensalion.-IIere the problem is a much more difficult one, not 
only because the nen'e-supply of the skin is by no means so constant as that 
of the muscles, but also because the methods involved rec1uire greater atten
tion . '!1110 loss of sensation in the skin varies considerably in its character. 
In a. certain area there will be absolute loss of sensation, or anesthesia. Between 
this and the area of normal sensation is a zone of irregular outline in which 
sensation is not absent, but perverted. This is the region of dysesthesia or 
parestliesia, and will vary much in different cases. It must be remembered 
that there is also what has been callee! "supplementary sensation." By this 
is meant that the entire area ordinarily supplied by a certain nerve, which 
~hould be entirely anesthetic after di vision of its nerve, is st ill found to possess 
a more or less complete sensation after such division. Wh ether this is from 
anastomoses of neigh boring nerves or not is a problem which is as yet not 
solved. 1.'o aid in its solution, in all cases in which a nene has been pur
posely cut or has been divided by accident the areas of full sensation, pares
thesia, an<l anesthesi:i should be carefully mapped out by the methods described 
below and the areas indicated, that of total anesthesia by dark shading, that 
of parcsthesia by lighter shading. Only by collecting ancl comparing numerous 
reports of such cases can the physiological anatomy of the nen·es be determined. 

In determining the areas of anesthesia and paresthesia the surgeon should 
be careful not to rub the part nor adopt any other rude method of testing, for 
any displacement of the skin is perceived readily at a distance. The best 
methods are as follows: First, by a light pencil, or in some cases a feather or 
bristle or any other means of delicate touch, the area, for instance, of anes
thesin. is determined from point to point, and is mapped out. Sometimes for 
still more delicate determination the mere touching of the hairs that grow so 
plentifully over most of the body can be usecl. An additional means is the 
ability of the patient to recognize the points of a pair of compasses as two points 
or as one. rrhe pair of compasses is fitted with a graduated scale indicating the 
distance between the two points, either in inches or centimeters, and is called 
an esthesiometer. 'l1he best are now provided with a, small knob bed point and 
a sharp point to each arm of the compasses. An ord inary pair of compasses 
and a graduated rnler, however, will answer. In using them it is important 
that the test be made alternately on the two corresponding limbs under the same 
conditions and with the sa,me number of repetitions, and that, for proper com
parison, it be done in each limb either transversely or in its long axis, for the 
ability to distinguish the two points varies with the number of repetitions and 
with the placing of the points transversely or lengthwise. It is especially need
ful to see that the two points touch the skin simultaneously, for two successive 
touches would of course be appreciated as two points, even when if touched 
simultaneously they would be perceived as only one. All these examinations 
should be macle with the patient blindfolcled, so as to prevent the assistance of 
sight, and be should not be allowed to move the fingers, toes, or other parts in 
order to assist sensation by the muscular sense. It must be remcm bered also 
that norma.lly many persons cannot distinguish well between adjacent toes, 
especi:illy the third ancl fourth. Where sensation has been lost to ordinary 
touch it will still be retained to certain other stimuli, as, for example, electricity, 
and these also may be used as a means of diagnosis. The electric wire brush 
will evoke sens:ttion in many cases where all other means fail. 'l1he sense of 
temperature should also be determined by clippini:1 the hands or feet into water 
of a known temperature, or by applying mops dipped in the water, in many 
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cases using alternately hot and cold water. As a rule, it will be found that 
while sensation and motion may be equally lost at the time of injury, sensation 
will return, sometimes shortly, sometimes at a. longer interval, before motion. 
Generally also the irritability of the muscles to the constant galvan ic current 
is lost some time after their response to faradaic electricity, the return of electro
muscular contractili ty being in the reverse order. Voluntary control O\'er the 
muscles is, as n. rule, lost before response to electricity, and rf'turns in reverse 
order. 

DIAGNOSIS OF LESIONS OF SPECIAL NEHn:s. 

I. Fifth or Trifacial Nerve.-Figure 137 shows the cutaneous distri
bution of' the three branches of the fifth nerve (V 0 V,, and V,) in different 
shadings. From ri. tletermination of 

Fw.138. 

the region of hyperesthesia or anesthesia the particular branch involved can 
be ascertained. 

II. Th e Facial Nerve may be injured in gun!?-hot wounds, in fracture of 
the middle ro~sa, or in necrosis of the petrou~ portion of the temporal bone. and 
may also be divided by the surgeon in the removal of tumors from the parotid 
and neighboring regions. If the injury be far enough back to involve the 
chorda tympani, taste will be impaired. The palsy which follows injury of 
the facial nerve is pathognomonic. Th e eyebrow cannot be raised or wrinkled 
horizontally, and th e eyelids can be only partially closed. But the patient soon 
learns to roll the ban up under the upper lid in order to wet the cornea and 
preserve its translucency. The ala of the nose on the paralyzed side does not 
move in respiration nor by volition, and control of tlie :rngle of the mouth is 
lost, saliYa and other liquids dribbling from it. The patient cannot pucker his 
mouth to whistle. Th e entire face on the side of the lesion has an expression
les stare. When the patient attempts to laugh or to close the eye tightly, only 
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the unparalyzcd !'iidc of the face is wrinkled, the other renmins smooth. The 
facial being purely a 1uotor nerve, no change of sem~ation occurs. 

Ill. The Pneumogastric and its Recurrent Laryngeal Branch.
In a \·cry few cases in tying the carotid or in the extirpation of tumors the 
pneumogastric has either been diYided or ligated, and in the excision of goitre 
one of the chief danger is the division of the recunent laryngeal. Either lesion 
produces hoarseness and altered Yoice from paralysis of the vocal cord on that 
side, and if in the excision of goitre the nerves be cut bil aterally instant tracheo
tomy must be done to prevent suffocation. Except alteration of the Yoice, the ef· 
fcctsof section of thepneumogastricor its ligation seem to be extraordinarily slight. 

IV. The Ulnar Nerve.-'J.'his is cut most frequently just above the 
wri:;t. lt may allSO be divided at the elbow or in the upper arm. The motor 

Fm 139 pa.ralysis will affect the flexor 
· · carpi ulnaris, the inner half 

of the flexor profundus in the 
forearm, and in the hand the 
whole group of hypothenar 
muscles, the two ulnar lum· 
brical muscles, all the inter· 
ossei, the adductor pollicis, 
and half of the ffexor brevis 
pollicis. The appearance and 
action of the hand in ulnar 
paralysis are therefore very 
characteristic. Besides the 

~~a~J~~1~1?e~~l~~~ tb~11l~;p~~h~~=~ 
emi nence is wasted and may 
become even hollowed, and 
there is partial wasting of the 
thenar eminence. The inter
os,,.cous spaces also are fur· 
rowe1l from the wasting of 
the•c muscle,. If an object 
be placed in the palm and the 
patient be tolu to grasp it, 
he will first flex the laist two 
phalanges of the fingers by 
the common ffcxor~, and then 
by the further contraction of 
these muscles will roll the 
flexed fingers into the palm, 
but he will not be able to 
grasp an object by placing 
the tips of the fingers on the 

o;!'~'~'~"~'~'-~'~'~"~O~!~t~•1:,~t~O~!~!~~~~~'~'li~•~:!'d ~~i~~;
10;n~y t~~xi~i;pa~~e~~: knuckle, as can be clone 

in the normal hand. i\Iore· 
over, as the interos~eous and 
lumbrical muscles extend the 
last two phalange' of the fin-

gers, these joints of the fingers will remain constantly in semiflexion, while 
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the first phalanges will be pulled hackwar<l in marked extension by the now 
unopposed common extensor. 

As a result of this the "claw hand" is produced, and all the more delicate 
motions of the hand are lost. Fig. HO shows an extremely bacl case. The 

scar of the wound of the 
Fm. HO. ulnar nerve is seen at A. A 

lesion of this nerve is there
fore of very serious import
ance to any patient, whether 

, he be la borer, artisan, or in 
the higllC'r classes of life. 

Sensation.-As a rule, 
the ulnar ncne supplies the 

"B ulnar portion of the skin 
Paralysis of L"lnar Nerve from Wound atA; contracture of com- of the hand both front and 
~o~~i~t~:~~:-1'~::l(i>1:f~t~~11~erion of first phalanges; B, head back, the entire little finger, 

ancl the ulnar half of the 
ring finger; but at the tip of the finger the median nerve invades somewhat 

FIG. 141. Fio.142. 

Los~ofSensation onantl'riorand posterior surfaces of hand nfterdivlr:.lon of the ulnnr ncn·e (Bowlby). 

the otherwise mathema.ticrd distribution of the ulnar. There are, however, in 
this region marked differences in clit:erent patients. . . . 

V. 'l1hc Med ian Nerve also 1s most frequently d1v1ded JUSt above the 
wrist, where it is comparatively superficial, tlic flexor tendons being often 
involved in tl1c injury. It may be injured also higher up on the forearm or at 
any point in the a.rm. 

JJ[otion.-The motor symptoms wi11 depend on the point where the nerve 
is injured or cut. If the median be divided above the elbow, all the flexors 
and pronators of the :ll'm. with the exception of the flexor cnrpi ulnaris and 
the ulnar half of the flcxor profun<lus. will be !mralyzed. All the muscle~ of 
the thumb. except the adductor :ind half of the flexor brHis pollicis, will be 
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paralyzed. In both this and in ulnar paralysis Hexion of the wrist is lost on 
the radial or ulnar side respectively, but remains on the opposite side of the 
forearm. The hand ca.nnot be pronated except by its own weight. Flexion 
of the thumb is lost in the distal phalanx and weakened in the proximal, and, 
what is still more important, the thumb cannot be opposed to the other fingers. 
The last two phalanges of each of the fingers cannot be flexed, while Hexion 
at the knuckles still remains by the action of the interosseous muscles. If the 
injury be at the wrist, the muscles of the forearm will escape, the fingers can 
be flexed, but the thumb still cannot be opposed to the other fingers, and hence 
small objects can neither be picked up by the thumb and the tips of the fingers 
nor be well grasped and retained. The appearance is again typical. Wasting of 
the forearm is more marked than in ulna.r paralysis, and the hand is in partial 
flexion to the ulnar side, with extension of the wrist and fingers. While the 
hypotbenar eminence is not wasted, the thenar eminence is almost gone. This 
too, it will be seen, is a very serious accident in any station in life. 

Sensation .-On the palmar surface the area of anesthesia or paresthesia 
includes the radial half of the palm and the palmar surface of the thumb, index, 
and middle finger, and the radial side of the ring finger, including the major part 

Fm.143. Fm.144. 

\ 

\ 
Section of Median !\en·c: regions of anesthesia. 

and drscsthesiaondorsal surface of hand 
(Bowlby). 

of its tip. Posteriorly, nearly the whole of the fore and middle fingers becomes 
anesthetic, and the radial side of the ring finger, but little or none of the dor
sal surface of the band. 

VI. Radial Nerve.-Tbis is divided occasionally as it passes over the 
front of the forearm to the back of the hand just above the \Hist. No mus
cles are supplied by it. 'l'he region supplied by it with sensation, and there
fore anesthetic after its section, is a portion of the skin over the metacarpal 
bones and first phalanges of the thumb and the forefinger. 

VII. The Musculo-spiral Nerve.-'l'his is most frequently injured by 
gunshot wounds or fracture of the humerus involving the musculo-spiral groove. 
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Motion.-If the nerve is paralyzed below the branch going to the supinator 
longus, this muscle escapes paralysis and its function as a flexor of the forearm 

FIG.145. 
becomes very marked. If the nerve is 
injured above the origin of this branch, the 
supmato1 longus is pa1alyzed, and flexion and FriE 
supmat1on a1c nnp.rned, though not lost, fo1 ~ 
the biceps acts as a marked supmator as well 
as flexo1, and 1s .i1ded by the supmato1 b1 ev1s Ii 

Extension of the wust and fingers 1s lost, ~ 
and there 1s distinct wt 1st-d1op, with mab1hty 
to extend the fin gcts at the knuckle (Fig 
145) 'fhe I.1st two phal::mgcs, bowevei, can a 
still be extended by the mteiosseous and 

~~~~bi~,~~r~n~~~1~~~d . Atrophy of the exten- P~~~1[~1!~~:1 !15l~~1g;~11~i[.~1:rf:t':3:0~~1 ~'r~~t 
diffe~'e,~se~;~'~·i~-'~11~ 1~~s ie0;e18:~s:,tf~h ';~1! ~:~{~£~~W;~n~~:~m~:~~!t~~~ f~~:~: 
nerv~ is injured. • ~~\'a~ i~~~'~i(i~~yg~~~~Y the ulna.rand 

Several of the above nerves may be 
injured at one time, or the brachia] plexus itself may be ruptured in accidents 
and occasionally in i;;;urgica l operations. 

VIII. The Great Sciatic Nerve.-Since it is so well protected, the trunk 
of the sciatic is not often injured or cut by accident, except in gunshot wounds, 
but its external popliteal branch is sometimes divided in tenotomy of the 
biceps muscle or accidentally just below the head of the fibula. 

lliotion.-Tbe importance of this branch lies in the fa.ct that it supplies the 
anterior flexor muscles of the foot, and that its injury or division is fo11owed 
by foot·drop, so that the foot drags in walking and the wearing a.way of the 
boot·sole under the great toe is very marked. Jf the main trunk of the sciatic 
is divided or injured, all the muscles below the knee arc in volved in the 
paralysis. rl1l10 pati ent can walk, because, as a rule, the muscles of the thigh 
arc not involved, but the leg is, as it were, flung forward from the hip at each 
step. 

'l'he loss of ••n•ation (Fig. 146) is generally less extensive than the loss of 
motion, on ly the foot and the outer parts of the leg being entirely anesthetic. 

Prognosis after Injuries of Nerves.-This is more or less grave 
in accordance with the importance of the nerve involved, the extent of the 
injury, and the time that has elapsed without proper trca.tment. It is. however, 
possible, after a lapse of months or sometimes m•en of years, to do much in the 
way of restoration, sensation being, as a. rule, more under control than motion. 
If the time has been Jong and the injury severe, good results can be attained 
only after treatment covering weeks or months, and in many cases can scarcely 
be hoped for. Hence the especial need for the early correct treatment of these 
injunes. 

Treatment of Wounds of Nerves.-Thc fa.ct that there is a lesion of 
a nerve will not modify the primary treatment of the wound unless the nerve 
be amenable to suture, as described below. 'This should always be done at the 
time of the accident. 'l'hc wound should be trea.tcd in otheP. respect~ 1wecisely 
as any onlina,r_v case. ~l1he treatment of the rcmotf' results. due to nerve injury 
are, howcvcr1 somewhat peculiar, and are now to be cons1derccl. 

Treatment of the Remote Effects following Nerve lnjury.-1. 
.illotion.-Unqucstiona.bly the agent which gives us the best promise of relief 
from •~destructive motor lesion is electricity. When a motor or a. mixed nerve 



368 AN AJfERICAN TEXT-BOON OF SURGERY. 

has been divided, as has already been stated, the muscles which have been 
paralyzed very soon indicate degenerative changes affecting their nutrition and 
producing a permanent shortening. 'l1his degeneration can be prevented to a 
large extent by the daily or almost daily use of electricity, which will keep 

F10. 146. 
the muscles in their normal condi-

}~~~~ti:~at~ ~~l:~~~~m:n t~he!\cl~~~:i~~ 
tation of the nen•e-trunk, which may 
then take the place of the electric 
stimulus. If the nerve responds to 
fara<lism, this is undoubtedly the 
best form to use. If, however, so 
much time has elapsed that the 
muscles do not respond to faradism, 
galvanism should he employed and 
the effect of faraclism re-tested from 
time to time, and as soon as the 
muscles respon<l to faradism this 
should be used in preference. An 
important ::uljunct to this is system
atic daily massage of the paralyzed 
limb, which should he persistently 
employecl with the same object as 
the use of electricity. The hot and 
the cold douche shoulcl also be used, 
together with such general measures 
as will best keep up the general 
health. If muscular spasms occur, 
the inj ection of Th of a grain of 
atropine deep into the substance of 
the muscle is the best means of over
coming the spasm. If defon~ities 
ha,\'C resulted, tenotomy is often mdi
catetl and will result beneficially. 
If the joints b,we become ankylosed 
or otherwi8e diseased, the adhesions 
must be broken up under anesthesia, 
very often rcpeatetlly, and the joint 
stimuhLtcd to return to its normal 

\nlc>riorSurface. Posterior Surface. condition by passive motion, friction, 

nt~~:r~~!!£in~t1~~:1.i1fa1~~~r~~~:~J~£;,1~~~;CJ!: ~~~~h~s~t~~ss~~~,x~~- un,;~~1 e:1~eef~~~! 
fE,t~l~~~1~-j~E~1;?!11MZ~f;~~J~1~.~~~7£~~~l~W1~~~ of month~ or e\•cn of years has proved 

( 1 1 1 ~ 1 ( i 1 b 1 l tha.t the lesion is beyond relief. 

~g°.~}~;p,~;{~:.~i.~·~:~·:wti~,&!~~:;~~~t] 2. Smsation .-Anrsthcsia.-'l'he 

fgf ,~J1~l\ ~~Al~~c~~P% (i7i,n1lcnf~)· pit N plllo ~l~:~-tm~:~~! 0 ih~tii~~u~::~:~·~s th=\i~t~ny 
indicated, ma.ssa.ge, friction, douche, 

etc., is the electric brush. This is best applied with the farada.ic curreut, the 

skinp~~>:.i~511~:s~a~:e~a1~~~~e~o ':~~h fl~nu 1;iegree that the treatment must be cor
respondingly varied. Sometimes the simple a.pplication of cold water is suffi
cient. Occasiona.lly the injection of small amounts of morphine will answer 
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the purpose, and_ often rest will do much, but iu cases of severe pain, especially 
that named b,v ~litchell '' causalgia,'' all means employed will sometimes be futile . 
'l1be pa.ticnt who is a victim of such pain soon learns the value of cold water 
and keeps the part constantly wet, wearing a wet glove or pouring water into 
his boots. 'l1.he most useful r~medy in . these cases. is r~pea~ed blistering over 
the course of the nerve, and m many mstances this will give even complete 
relief. Morphine should be giYen by the mouth or by injection, but care must 
be taken lest the morphine habit be formed . If the pain resists these remedies, 
especially when combined with those already mcDtioned, the nerve involved 
should be stretched, divided, or exsected. Sometimes even amputation is 
required. 

SECTION VI.-OPERATIONS ON NERVES. 

'These arc four in number: I. Nerve-Suture and Nerve-Grafting; II. 
Ncurectasy, or Nerve-Stretching; III. Neurotomy, or Division of a Nerve; 
and IV. Neurectomy, or the Excision of a Part of a Nerve. 

I. Nerve-Sut u re a n d N erve-Grafting.-Primary Suture.-'l1be old 
''iews of the dangers of sutures as applied to nerves are entirely exploded, and 
numerous cases in which suture of a nerve has been practised immediately 
after the injury prove that recovery of function is greatly facilitated by such 
suture. Hence, precisely as is the case with a tendon, a nerve should always 
be sutured immediately if possible, even if the section of the nerve is only 
partial. Supposing first that the nerve is merely divided, without loss of 
substance, an<l that the ends can readily be approximated, two or three sutures 
should be passed not merely through the sheath of the nerve, but through its 
substance. These should be preferably of fine silk, and ini-ertcd by sewing
necdlcs. The part then should have absolute rest on a splint, so that the ncrve
enlls should not be torn asunder by motion of tbe limb. Catgut, kangaroo 
tendon, etc. may also be used, of course with antiseptic precautions. In one 
case in which no such means were at hand an ordinary hare-lip pin was inserted 
obliquely through the two ends of the ulnar nerve and a loop of fine silk thrown 
over its point, brought out through the wound, and secured to the bead of the 
pin. At the end of three days the pin was withdrawn , thus loosening the silk, 
which was easily removed . The result was in e\·ery way satisfactory. If the 
ends are so far separated that they cannot be readily approximated, one or both 
ends of the ncnre may be stretched until they can be placed in contact, and 
the same process then carried out. W'hile failure has occurred in a good 
many cases, the results have been surprisingly successful in others. In a very 
few instances apparently primary union has taken place and sensation has been 
restored in two or three days, or eYen less; but more frequently one, two, or 
more weeks will elapse, and we should not despair of such a nerve until months 
or even years have passed. Bowlby bas analyzed 81 cases of primary suture, 
of which 32 were entirely successful, 34 were partially so, and only 14 were 
failures, the result in one case not being recorded. It is especially important 
to remember that we should not be hasty in our conclusions as to results. The 
early results may be disappointing, but time must be allowed for union, 
degeneration, a.nd regenerat ion of the nerve before we can expect return of 
function in most cases. Even the gr:tve!'t of trophic changes should not make 
us despair of the ultimate result. Sensation will return , as a. rule, before 
motion, and, in ''iew of the time that efopses before the nerve will be able to 
carry the stimulus of volition to the muscles, the value of electricity in keeping 
the muscles in good condition must especially be borne in mind. 

24 
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Secondary Suture.-Within the last few years, in a number of cases 
weeks, months, or even a number of years after the injury, when the 
I!luscles have been paralyzed for a long time and sensation has been altered 
or destroyed, the secondary suture of such divided nerves has been followed 
by success. 'l.'his operation, like all others, must be strictly antiseptic. 
An Esmarch bandage should be applied, the nerve exposed, and the two ends 
loosened from their attachments. rrhe proximal end will, as a rule, be bulbous 
and be found with ease. It is often more difficult to find the wasted distal end, 
and sometimes it is best to cut down on the nerve beyond the site of the injury 
at a point where the nerve lies in its normal relations, and then follow up the 
trunk till we come to the cut lower end. The whole of the bulbous extremity 
of the proximal end should be removed, but onl.Y a small portion, usually not 
over a quarter of an inch, of the distal end. 'l1he two ends should then be 
approximated by stretching, and the nerve sutured as before. Bowlby's table 
of 7 3 cases of secondary suture of the nerves gives successful results in 32~ 
partially successful in 26, and failure in only 15. 

Nerve-Grafting.-If, after stretching, the ends of the nerve cannot be 
approximated, two methods are open to us (Fig. 14 7): partially splitting the 

Fw.147. 

N~N 
,.,.lp 

SuturcofaNervebySplittiugtheEnds(Beach). 

nerve for a certain distance, turning over what may be called the flap of nerve, 
and uniting it to the other cut end; or flaps may be made from both ends 
(Beach). 'l'be results of this method of treatment hal'e not, however, been 
very satisfactory. Possibly the transplantation or grafting of nerves will 
"i vc better results. If a nerve can be remo,·ed from an amputated limb 
{the two operations of amputation and nerve-suture being i;;imultaneous), a. 
portion of human nerve can be transplanted. If it be impracticable to obtain 
a. portion of human nerve, a suitable portion of a nerve from one of the lower 
animals can be removed, placed in its proper position, and sutured a..t both ends 
to the cut ends of the nen•e. It is probably a matter of indifference whether 
this nerve be a. motor, sensory, or mixed nerve, the nerve-tubules being simply 
subserv ient to the transmission of the nervous impulse in either Uirection. The 
suggestion of Von Bergmann that the entire limb shall be shortened by resec
tion of a portion of the bone seems superfluous in view of the dangers of the 
operation as coutraste<l with those of the simple operation of nerve-grafting by 
transplantation. 

IL Neurectasy, or Nerve-Stretching, was fir~t introduced by Nuss
baum in 1872. Vogt has shown by experiment that a nerve can be stretched 
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one-twentieth of its length, and that it yields most at its spinal extremity, the 
amount of elongation diminishing as we approach the periphery, where it 
becomes almost nothing. In order to guide us as to how much force we can 
apply, it is important to know what force will rupture the nene. l\Iarshall 
gives the following result of experiments on different nerves: 

Cohesion of Human Ne11:a after Death-Breaking Strain in Pounds. 

Lbs. 

~~j1.~:~~b~~;~1 : . 1 ~ 
Mental.... 51 

~~~~;ial.pl.c~u~ . , 5)-g; 
~:~<TI~1~o~sp.ir~ l : . . ~! 
Crural .. · · ............... , . 83 

~~:.~;~i~~~S~1mi~gto~ : .. . .. HG-~~~ 
ii " Tillaux . , .. 118-127 

Gillette . . 165 
Trombetta . . . . • . • . • • . 82-288 
Ceccherelli. . .... ... .. . . 154-220 

It must be remembered that the force necessary to produce rupture is probably 
somewhat greater in the living than in the dead subject. 'l1hc nerves most 
commonly stretched are the facial, the spinal, and the sciatic, especially the 
latter. It should be noted that the facial nerve, which is not included in Mar
shall's ta.hie, will bear a strain of from seven to twelve pounds, and that therefore 
the bead can be almost lifted from the table, and in some cases entirely so, 
without rupture of the nerve·trunk. The surgeon generally feels the rupture 
of some strands, which will warn him of the impending rupture of the entire 
trunk. 'fhe great sciatic nerve has ruptured in various subjects a.ta. minimum 
of 82 pounds and a. ma.xi mum of 288. It is therefore, as a rule, absolutely safe 
to lift the leg or even the pelvis by traction upon this trunk. Whether nerve· 
stretching produces any traction upon the cord has been much disputed. But 
Tarnowski has shown experimentally in rabbits that while slight traction on the 
sciatic nerve was fo1lowed by a passing hyperemia, when the traction was consid
erable hemorrhages in the gray matter and inflammatory exudations were 
caused, followed by sclerosis and atrophy of the nerve-cells: and marked effects 
ha.ve been noted after stretching of the brachia] plexus. )foreovcr, inasmuch 
as there are on record at least cle,·en cases of death from lesion of the spinal 
cord after nerve.stretching, such deleterious influences can scarcely be denied . 

The effects of ncrve·stretching are more or less hemorrhage and destruction 
of the nerve-tubules, differing in amount with the force used, with later cell
prolifcration in the neurilcmma. '..L'his tearing of the nerve-tubules is followed 
by degeneration precisely as after section of the nerve, followed in turn, how
C\'er, by a much greatm· regeneration. In the cord the changes arc usually 
inflammatory, from a slight hyperemia up to a definite myelitis followed by 
atroph,y. 'l1he direction of the stretching is not a matter of indiffcrencr, for, 
as shown by Tutschck, if a nerve be stretched by drawing it in a direction 
away from the cord, the sensory fibers arc more dulled than the motor, but if 
the traction be toward the cord the motor filaments suffer more than the sensory. 
We should therefore stretch the nerve in different directions for the relief of 
pain and of spasm. If the stretching be very severe, it may be followed by 
trophic changes, just as after a lesion of the nerve produced in any other wa.y. 
Various theories have been adduced as to the mode of action of neurcctasy: 
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the probability is, however, that its benefit results from some obscure change 
in the nutrition of the nene, in its separation from adhesions either to neigh
boring parts such as cicatrices, etc., or to its own sheath, and in many cases 
undoubtedly to absolute rupture. 

Two methods may be adopted. First, by operation. The trunk of the 
nerve is exposed and loosened from the surrounding parts. It is then stretched 
either by hooking it up by the fingers, or in a small nerve such as the 
seventh nerve by a. common pocket button-hook or similar instrument, or 
by IIorsley's saddle-shaped hooks for the larger nerves. The second or 
bloodless method is applicable only to the great sciatic nerve. The patient 
is etherized, the leg kept extended at the knee, an<l the entire lower extremity, 
being then used ri.s a. straight, stiff lever, is carried into marked and forced flex 
ion at the hip. '..L'be results of the last method seem to have been Yery good in 
a number of cases, but it must be borne in mind that in adults at least there 
must be considerable rupture of the bellies of the hamstring muscles, and there 
have been reported two cases of death a.fter this method. 

Co n d itio ns to w hi c h Neu rectasy is Appl icab le.-The largest num
ber of operations of this kind have been done for <Ltaxia. and often with at least 
temporary benefit; but usually there has been only slight relief, and in many 
cases none. In spinal disorder of all kinds, such as para lysis, myelitis, paralysis 

~,~ii~a::~ :~~s~}~.~i~~· ~g~~e~~s~'f ~~\~~~~i1 :~~1~~~~~~ ti0e0t1!~~ ~;;;e ~l:o~~l~~s~~~~tch!d 
in over twenty cases. In a. very small number the relief has continued for 
months, and in Southam's case even for five yea.rs, but in most instances relapse 
has followed. 'rl1e relief is so great, however, that the patient is generally will
ing to submit to repeated operations, and the operation is undoubtedly to be 
rccommende<l. Neurecrasy has also been used for wry neck, in a few cases with 
cure or benefit. .Anesthetic leprosy has also been so t reated with impro,·ement. 
In all cases where nerve-stretching has fai led to relieve it is possible to <lo a. 
later neurotomy or neurectomy; hence very often neurectnsy should precede 
these more severe operations. 

III. and IV. Ne urotom y a n d Ne urec tomy.- These two operations of 
simple section of the nerve a.nd exscction of a. portion of it may be considered 
together, a.s they differ only in the treatment of the nerve. As a rule, neurec
tomy is to be preferred to simple neurotomy. They arc done occasionally for 
muscular spasm, but most frequently by far for neuralgia. Either may be 
done as a. primary operation or secondary after neurectasy. Neurotomy can 
sometimes be done subcutaneously, as, for instance, in the supraorbital or the 
infra.orbital nerve. When several nerves lie close to each other, as in the arm
pit, and there is doubt as to which is the nerve sought for, faradizing each 
exposed nerve in turn will differentiate them. Once the nerve is exposed it 
can be stretched, divided, or a portion of it cxsected as may be desired. The 
following nerves are those most commonly operated on : 

l. The s u p rao rbita l n e rve emerges on the face through the supra.
orbital foramcn or notch. If it is a notch, it can usually be felt, but if a fora men 
it can also be rea.di ly found, as it lies at the junction of the inner and middle 
th irds of the eyebrow. A simple curvilinear incision one inch in length, which 
if ma<le in the eyebrow will be hidden by the hair, is sufficient to disclose the 
nerve. 

2. The Superio r Maxill a ry Divisio n of t h e Fift h Nerve.-A line 
drawn from the supraorbital notch <lownwar<l between the two lower bicuspid 
teeth intersects the infraorbital and mental for:1111ina. 'l1hc infraorbita.I nerve 
emerges at the former foramen. Simple section of this nerve, which was 
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formerly clone for neuralgia, has been very properly abandoned. A curved 
incision an inch and a half long is made just below the lower border of the 
orbit. Where this incision intersects the line a hove mentioned the nerve will 
be found under the levator labii superioris, lying much deeper from the skin 
than would be supposed. 'l1he nerve having been found, a silk thread is 
passed under it by means of an aneurysm needle, and the thread is tied in 
order to identify and make traction on the nerve. The upper border of the 
incision is now raised by a spatula or retractor, and witl1 a grooved director or 
other instrument the periostcum covering the floor of the orbit is lifted and held 
up by the spatula. Even if not at once seen, the canal for the nerve is readily 
found and broken in by pressing on the Hoor of the orbit with the grooved 
director. By a small sharply-curved hook the nerve is lifted from its bed and 
<lividecl far back in the orbit by means of curved scissors. 'fraction on the 
anterior end will now pull out the enti re nerve. 1\Iodera.tely sharp bleeding 
usually follows the division of the nerve in the orbit, but is readily arrested by 
packing with a little gauze. 'l'he bleeding of the external wound is controlled 
by hemostatic forceps. 

3. Removal of Meckel's Canglion.-Sometimes after remornl of the 
superior maxillary division as above described, or better as a primary opera
tion, Meckcl's ganglion and the nerve 3re remo\'ed. This is done by Carno
chan's method, or better by Cha.vasse's modification of it. It consists of a T 
incision below the eye, the horizontal part reaching from canthus to canthus, 
and the \'ertical one nearly to the mouth, but without entering this cavity. 
The infraorbital nerve is found, and as before is tied with a. piece of silk . 
'l'he anterior wall of the antrum is then perforated by a three-quarter-inch 
trephine or a chisel, including the infraorbital foramen. A half-inch trephine 
or a chisel is applied to the posterior wall of the antrum, care being taken 
merely to penetrate through the bone and not lo wound the internal maxillary 
artery, which lies close behind it. The nerve is next divjded on the cheek, 
and 1 a.fter breaking through its groove in the floor of the orbit, the nerve is 
dmwn down through the trephine opening. By this method the nerve is pre
served and utilized as a. guide to the ganglion. ~'he nerve, being made tense, 
is now traced into the spheno-maxillary fossa and to the foramen rotundum, and 
is cli\'idecl just below the foramen with long delicate curved i;:.cissors. 'To con
trol the hemorrhage iodoforrn gauze and small sponges on sponge-holders are 
best, and it is almost essential that an electric light or forehead mirror be used 
to illuminate the deep parts of the wound. Abbe lias recent!)' recorded two 
ca:;:es in which be removed the nerve by a. single horizontal incision one inch 
and a quarter in length, breaking down both the anterior and posterior walls 
of the antrum with a simple gouge. After remol'ing the nel'\"e he packed the 
wound lightly with strips of iodoform gauze, and did not suture it until he 
removed the gauze, forty-eight hours after the operation. Sensation being 
paralyzed, no pain is caused by the late sutures. 

Instead of trephining through the aatrum, Jlor<lcy, after exposing the 
nerve, lifts the contents of the orbit with the periosteum of its floor, bys open 
the cana l by f;harp-pointed bone forceps, and then follows the nerve to the 
foramen rotundnm. Often the antrum will not be opened . l...1uecke resects 
the zygorna, turns the tempora.l muscle up, and so gains access to the ganglion. 

4. Inferior Dental Nerve.-Several operations have been devised for 
this, but the best are as follows: 

(1) By External lncision.-An incision two inches long is made along the 
lower bonier of the jaw, beginning sligh tl.'· behind the angle. 'l'his is better 
than a vertical incision, which is almost cerlain to divide some branches of the 
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seventh nerve, ::md ma.y paralyze the muscles of the mouth. The incision, 
being well under the border of the jaw, is entirely hidden in men by the 
be,..-.J anti pnttly hidden in women by the jaw. 'l'he upper edge is displaced 
upward on the vertical ramus, and after scraping away the masseter muscle a 
half.inch trephine is applied an inch and a quarter above the angle. 1l 1his 
exposes the nerve at its entrance into the inferior dental fora.men. The nerve, 
having been brought to the surface by a small sharply-curved hook, is first 
stretched, and then as much of it as possible is cxsectcd. If desired, the incision 
ca.n be prolonged above and parallel to the edge of the jaw, an<l the canal for 
the nerve be la.id open all the way to the mental f~ramen. Commonly rather 
copious hemorrhage is caused by the div ision of the mferior dental artery if this 
jg involved in the cut. Packing will usually control it, but occasionally a liga
ture is necessary. By this same incision the nerve may be removed without 
trephining by separating the parts behind the jaw instead of in front of it, 
scraping the internal pterygoid muscle instead of the masseter loose from the 
jaw, and finding by the finger the sharp point of bone which marks the inferior 
dental fora.men. rrhe nen•e can now be brought to the surface as before and 
be stretched and exsected. 

Horsley has recently proposed a new method by a vertical incision through 
only the skin and fat, beginning just above the zygoma, extending to the 
angle of the jaw, and then following its lower border as far a.s the facial artery. 
This flap is lifted without cutting the branches of the facial nerve. Between 
the upper branch of the nerve and Stenson's duct the masseteric fascia is 
divided, and the opening widened to three centimeters in diameter. The 
pt~rotid is DOW retracted toward the ear and the posterior border of the jaw 
defined. Next the posterior two-thirds of the masseter are divided and the jaw 
cleaned, so that the sigmoid notch is well seen. By drilling several holes and 
by a small tre.phine the bone is removed, so that the sigmoid notch is prolonged 
downward twelve to fifteen millimeters to the border of the inferior dental 
foramen. Di vision of the periosteum on the inner Sllrfacc of the ja,w then 
discloses the inferior dental nerve. This can be followed to within a centi
meter of the fora.men O\'ale and exsected. The lingual nerve lies half an inch 
deeper and somewhat in front of the inferior dental, a.nd may also be exsected. 
The bleeding is free, but controllable. 1'he internaJ maxillary artery may 
have to be ligated and divided. An electric light is essential. 

(2) 'l'he nerve can also be reached thi·ough the mouth, as follows : The 
mouth being held open as widely as possible by a gag on the opposite side, the 
mucous membrane is incised along the anterior border of the ramus of the 
lower jaw between the last molar teeth of the two jaws. The finger can Dow 
be inserted between the internal pterygoid mu~cle :rnd the ram us of the jaw. 
'J..1he muscle being separated from the bone, the same sharp projection of bone 
at the opening of the inferior dental foramen before referred to is found and the 
nerve brought to the surface with a. hook. The long internal lateral ligament 
of tile ja.w must not be mistaken for the nerve. Ilemol'l'ha.ge was very profuse 
in two instn.nccs on recor<l, and gave considerable trouble. 

5. Removal of the Casserian Canglion.-In not a few cases after the 
above operations, especially on the superior maxilhry and inferior dental nerves, 
the neuralgia returns, and in order to remedy the pain Hose, Andrews, and others 
ha.ve removed the Gasscrian ganglion itself. rrhis ganglion lies, it will be re
membered, on the anterior surface of the petrous bone underneath the dura, 
but auo\"C a layer of the periosteum which lies between the ganglion and the 
base of the skull. Mr. Hose's later method is as follows: The eyelids are first 
sewed together to protect the ball, the sutures being removed on the fourth 
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day. A curved incision is made from half an inch below the external angu
lar process along the zygoma to its posterior extremity, then downward to the 
angle of the jaw, and finally along the lower border of the jaw to the facial 
artery. The flap is then dissected forward without wounding tbc facial nerYc 
or Stenson's duct. 'l'be zygoma is first drilled and then divided, and turned 
downward with its attached masseter muscle. 1'hc coronoid process is simi
larly divided, and d isplaced upward with its attached temporal muscle, and 
later is removed. The internal maxillary artery is then ligated and di,·ided. 
'L'bc externa I ptcrygoid muscle is separated from the great wing of the sphe
noid ancl the external pterygoid p late. A long-bandied half-inch trephine is 
next applied a little ante-
rior a.nd external to the Fw. 148. 
fora.men ovalc, the edge of 
the trcphinejust impinging 
on the edge of the fora.men. 
'J'he trunk of the nerve is 
used as a guide to the gan
glion, which is then re
moved by small, sbarply
curved hooks 1 one of which 
has a cutting concave bor
der. llemorrhagegivescon
siclerable trouble. An elec
tric forehea£1 light is essen
tial in working at such a 
depth. 'l'he results of the 
first case after twenty-two 
months were entire ly favor
able so far as the nerve was 
concerned, but the eye was 
destroyed and had to b~ re
mo,•ecl-a calamity happily 
arnicled by the improved 
technique of later cases., all 
of "hich, at least so far, 
h<L,·e remained free from 
pain . 

Recently, the osteoplas
tie method of resection of 
ll'agner-Wolff (p. 487) has 1 ·" r 1 1 n er 1 1 

been applied to this opera- nhmt~.·.idrr.1.~i:nm/e.~n,f, .• 0:.:~.t1'.h
1

1~l.~,1,,1l,~!,1,'..3l!~11~~ :11~fr~}\{1h~~~~;h~~~~~~J 
tion. ln 1892, Hartley, 
and a few months later 
Krause, published independently identical methods of opening the skull by 
an osteoplastic resection. ~rbe usual horseshoe-shaped incision is made 
through the scalp directly down to the bone, but the flap is not lifted from 
the bone. 'J1 he vertical and horizontal extent of the incision is usually about 
three inches. ~I1he base (Fig. 1-18) thus mtukcd out is much smaller than the 
remainder of the flap, and terminates in front of the car and behind the 
external angular process of the frontal bone. A groove is then cut in the 
bone with a. cbisel

1 
and the inner table entirely divided by an ostcotome, a.fter 

"hich two or three pcdosteum elevators are inserted .into the groove, and the 
flap, consisting of bone aad scalp together, is lifted to such an extent n.s to 
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snap the bone on a line between the ends of the incision. 'l'he middle menin
geal artery is unavoidably torn if it runs through :t canal in the anterior infe
rior angle of the parietal bone, and even if not it is often torn by the small 
branches passing directly from it into the bone. 

The dura is not opened. The temporo-sphenoidal lobe is then lifted from 
the middle fossa of tbe skull until the second and third divisions of the nerve 
are recognized. Just behind their junction 1ies the ganglion. 'The nerves 
are then cut as close as possible to their foramina of exit and the ganglion is 
broken up, or if possible is removed. In several cases the bleediug on lifting 
the temporo-sphenoidal lobe bas been so profuse as to require packing by 
iodofonn gauze. This bas been removed after three da .. ys, and the ganglion 
and nerves then resected. An e lectr ic forehead light is almost essential in 
the operation. Keen has recently collected forty cases, of which six died and 
thirty-four recovered. Half the cases were <lone by Hose's and half by the 
Hartley-Krause operation. Mr. Horsley believes that the entire ganglion 
cannot be removed without opening the cavernous sinus. 

Mixter of Boston bas devised an operation for rcsccting both the second 
and the third divisions of the nerve at the foramina rotundum et ornle, which 
has been done several times succe~sfully. Ile ad\·ises a curved incision through 
the origin of the temporal muscle, beginning and ending ewer the zygoma, 
which is sa.wed through a.t each end, care being taken not to go back of its 
tubercle, as the articulation would then be opened. 'l'he temporal and pterygoid 
muscles being ~eparated and turned down with the zygoma, both nen·es may 
be reached at the foramina. This incision was previously described by Salzer 
as a method of reaching the fonnnen ovule. 

6. T he Li ngual Nerve.-This has occasionally been operated on for the 
relief of pain in cancer of the tongue. A suture is passed through the tongue 
on the side of the operation. Pulling the tongue forcibly toward the opposite 
side makes the lingual nerve tense, and it can be felt in the floor of the mouth 
as a. firm band beneath the mucous membrane. An incision is made through 
the mucous membrane and a. hook passed under the nerve, which is then 
stretched or exsected. If the tongue is fixed by the growth, the nerve may 
be exposed where it l ies in contact with the lower jaw-bone just under the 
mucous membrane beneath the first molar teeth. 

7. The Seventh Nerve.-One of two methods may be adopted to reach 
the ncn·e. :F'irst, the method of Baum, which is the best, as the nerve is 
readily found and the scar is hidden by the ear. A vertical incision two and 
a half inches long is made behind the ear, with a slight angle at the apex 
of the mastoid. The posterior border of the parotid is the first landmark. 
Displacmg this forward, the shining aponeurosis of the sterno-cleido is the sec
ond. Clear the interspa.cc between these two to a depth of one to one and a half 
inches, when the prevertebral muscles and their fascial covering are the next 
mark. The nerve lies in front of this fascia, crossing the deep and narrow 
spa.cc between the mastoid and the vertical ramus of the ja.w. The electric 
light a.nd tLe forehead mirror are very great helps. 11

0 find just where the 
nerve crosses this space, place a moist sponge electrode on the check; the nerve 
will be found by touching the tissues at successive points with a fine wire 
attached to the other cord of the battery. The current should be very 
weak . 

In Hater's metliod the vertical incision is made in front of the car. One 
of the two main brnnches of the nerve will be exposed in the parotid gland, 
and is to be followed back to the main trunk . lo this method the trunk of 
the nerve is apt to be reached in front of the point where it gives off its 
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branches to the occipito-frontal and the orbicularis, and these branches may 
escape being operated on. 

H. The Spinal Accessory Nerve.-Tbis has been operated on espe
cially for wry neck. The nerve pierces the sterno-clci<lo-mastoid muscle, and 
then passes to the trapezius, supplying both of these mu:::.cles. It nrn.y be ope
rated on before or after its passage through the •tcrno-clcido-mastoicl: (A) If 
operated on before it enters this muscle, the incision is made along the anterior 
border of the muscle downward from the lobule of the ea.r for two or three 
inches. 'l1he muscle being exposed and turned outward, the nerve is discov
ered a little above tl1e level of the hyoicl bone where it enters the muscle. 
(B) 'ro reach the nen•e after it has emerged from the stcrno-cleido-mastoid 
muscle the incision is made along the posterior border of the muscle two 
.inches long, the center of the incision corresponding to the center of the muscle 
vertically. The nerve will be found a little above the center of the wound, 
and should be traced upward to its point of emergence from the muscle and 
exsected. 'l'he former operation is the better one. 

9. Division of the Nerves of the Posterior Cervical Muscles for 
Wry Neck.-Kcen has described an operation for the exsection of the poste
rior dirisions of the first three cervical nerves, which may be done either inde
pendently of the operation on the spinal accessory or as an adjunct to it. 
Noble Smith and Powers ha\·c since clone similar operations. 

10. Cervical Plexus.-The branches of the plexus may be reached by 
means of an incision along the middle of the posterior border of the sterno
cleido-mastoid muscle. 

11. Brachia! Plexus.-The brachia! plexus may be readily exposed just 
above the clav icle by the horizontal incision for the ligation of the subclavian 
artery. Tho plexus is rcacheU immediately under the deep fascia. '11he nerve
truuks are easi ly recognized, and one or more of them may be operated on as 
is deemed best. Care is required not to mistake tbc lowest cord for the artery. 

12. Median Nerve.-In the arm the median nerve is readily reached by 
the incision for ligation of' the brachia! artery, at the inner border of the biceps 
muscle at its middle. 'J'he nerve usually crosses in front of the artery from 
without inward. In the forearm the nerve can best be reached just abo,·e the 
wrist-joint by an incision two inches long at the inner side of the tendon of 
the palma.ris longus. It lies .immedia.tely under the deep fascia. Its branches 
to the thumb anrl fingers are easily reached by an incision along the inferior 
border of the thcnar eminence. It lies just under the edge of the palmar 
fascia. 

13. Ulnar Nerve.-In the middle of the arm the ulnar nerve can be 
reached by an incision similar to that for finding the median none. but slight
ly farther back. Behind the elbow it can be expose<l by an incision directly 
over it as it runs in the groove between the internal condyle and the olecranon. 
A li ttle above the wrist it is exposed by an incision on the mclial side of the 
tendon of the tlexor carpi ulnaris. In the two positions first described the 
nerve lies immediately under the deep fascia. Just above the wrist it lies 
more deeply under a second layer of the deep fascia. 

14. Musculo-spiral Nerve.-'l 1bis can be readily found in the musculo
spiral groove by an incision corresponding to the groove between the biceps 
and supinator Jon rrus muscles. ~L1he deep fascia having been divided, the 
nerve is found in tl10 interspace between these muscles, an<l can be felt as a 
cord rolling between the fin~er-tips. . . 

15. Radial Nerve.-Th1s branch of the musculo-sp1ral can also be easily 
found by a longitu<linal incision on the outer bor<lcr of the forearm, about three 



378 AN AJIIERICAN 7'EXT-BOOK OF SURGERY. 

inches abO\'C the wrist-joint, just where the ncnrc passes under the tendon of 
the supinator longus to the back of the hand. 

16. Great Sciatic Nerve.-The patient should be placed upon his abdo
men an<l an incision about four inches long should be made in the middle line 
of the leg, beginning just below the gluteo-fcmornl crease. As soon as the 
deep fascia is cut through, the belly of the biceps will be found, and on tearing 
through the connective tissue at its outer border the trunk of the great sciatic 
will be found with ease. 

17. Tibial Nerves.-Tbe anterior and posterior tibial nerves may be 
exposed by the same operations as for ligation of their respective arteries. 
The posterior tibial may also be exposed by a curved incision behind the 
internal malleolus and the heel. It lies just posterior to the artery . 

CHAPTER VII. 

SURGERY OF JOINTS. 

SECTION 1.-GENERAL CONSIDERATIONS. 

LrKE the other structures of the body, the joints are subject to injury and 
disease. All the articulations have an anatomical construction which should 
be kept in mind because of its influence upon the nature and course of the 
pathological processes that are observed. 'The more or less expanded ends of 
the bones, in each of the larger joints, are covered with an incrusting cartilage. 
Tbcy are bound together by a capsular ligament, well developed in the ball-and
socket joints, imperfectly so in the binge joints, with re-enforcing bands as may 
be required; such ligamentous strnctures being firmly attached to the bones and 
closely connected with the periosteum. The joint-cavity, except over the artic
ulating carti lages, is lined by a synovial membrane, which is either a closed sac 
or communicates with adjacent bursro. It is sufficiently lax to permit of the 
free movement of the bones upon each other, and consequently is more or less 
folded and fringed 1 and holds and covers larger or smaller masses of fat, intended 
to lessen shock. Outside the capsule and supported by connective tissue are 
the muscles moving the joint, their bellies, or more generally their tendons, 
often running in well-formed sheaths. These muscles are always innervated 
by branches of the same nerve that sends filaments to the joint structures 
proper, and from the same trunk come the fibers distributed to the fascia:! 
and the skin over the insertions of the muscles. The blood-vessels, each arising 
from the nearest large trunk, qu_ickly break up into many small branches run
ning among the fibers of the ligaments in the subsynovial connective tissue 
and in the synovial membrane; the incrusting cartilages being nourished by 
imbibition. 

Inflammations of varying intensity are of frequent occurrence: they may 
be due to traumatism, to rheumatism or gout, to the presence and chemical 
products of micro-organisms, or to disturbances of innervation. 'rhey may be 
slight or severe, acute or chronic. They ma.y terminate in resolution, in per
manent new format.ions more or less deforming and disabling, or in destruction 
of the articulation . They may originate in the joint structures proper, espe
cially in the synovial membrane, or they may extend from contiguous parts, 
the canccllous bone-ends, the overlying tendon-sheaths, or the periarticular 
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connective ti!=!!'UC8. 'l'hev may be largely confi ned to a single structure, the 
synovia.l membrane being the part ordinarily affecte<l, or they may involve the 
whole of the joint. 

'l1he usual inflammatory changes in bloot.l-supply, in cell-development, 
and in function arc all present. Vascular fuln ess is observed cbiefly in the 
acute affections and in the synovial membrane, which becomes rcdtlenecl, it 
may be intensely so, especially in its fringes. Effusion of serum takes place 
in the membrane, in the connective tissue beneath it, in the interspa.ccs of the 
ligaments, and particularly into the joint-cavity. 'l1he endothelia l cells pro
liferate unduly and are thrown off, even to the extent at times of rendering the 
synovial fluid milky or purulent in appearance. Fibrinous exudations occur 
on the free surface and in the mem brane and capsule. New cell-growth takes 
place in excessive amount in certain of the inflarnmations-e. lJ. the tubercular. 
Extravasations of blooU. may occur into or beneath the synovial membrane or 
into the cavity. The a rticular cartilage ma.y undergo no material change, or 
may become softened and absorbed under pressure or by the action of the new
formed granulation-cells, or be separated in large Oak es, or undergo atrophy, 
or become hypertrophied around its edge. The ligaments also may be essen
tially unaffected, or they may split up and degenerate in part or wholly, their 
phtce being taken by <t lardaceous new formation . In all cases function is 
impaired, either as a. whole with reference to movement or as respects the 
synovial membrane and its secretion of sy novia, which latter may become very 
abundant and very watery, or very scant, not enough to lubricate the surfaces, 
which grate as they rub against each other. 

SECTION 11.-SYNOVITIS. 

Except in acute attack~, mainly due to injury, an inflammation lighted up 
in the synovial membrane does not remain confiuecl to it, but affects the other 
parts of the joint, and is an arthritis and not a synovitis, although not seldom 
even in very chronic cases the synovial a.ffcction is the chief one. 

A s the result of an aseptic wound, of a su bcutaneous injury (contusion or 
sprain), of the irritation produced b,v a floating cartilage, or of exposure to 
cold and dampness, si mple inflammation may attack the synovial membrane. 
The part becomes congested, chiefly around the edges of the cart il age and in 
the fringes, which because of thei r undue vascularity and the associated ooclema. 
are somewhat elongated . At times the whole membrane is highly inj ected and 
oodematous. The synovial secr etion is more or less increased in amount accord
ing to the nature and intensity of the inflammation . In ch:na.cter it may 
remain normal or may become watery . Because of existing fibrin ous exuda
tions it may be floccul ent. 

~l.1he symptoms are unmistakable. 'l'he joint is painful, especially upon 
motion, often severely so, and particularly at night. It is swollen and tense, 
it may be fluctuating. At tho knee the patella is floated up from the condyles, 
upon which it can readily be depressed, to rise agam when pressure IS taken 
off. By the muscular contraction of the fi exors the joint is held in that posi
tion which permits of greatest distention and is th.erefore th~ most com.fortable. 
The part is never in full extension, the production of wluch ~uch. lllCreases 
the suffering. Each joint has its position of greatest ease, which is sponta
neously a.ncl quickly assumed when inflammation occurs. rl'be swelling i~ most 

~:.~~;eet ~; ~~-~ sr:~~~ll~~t"'~·~:C ~~:arY~~te1~:s (~:~d;a~;\~~i:~d,.~1~:1~i~e 1 ;k~~~ 
while it is very sensiti ve to pressure, perhaps on ly at certam pomts, 1s neither 
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thickened nor reddened. Constitutional symptoms if present areonlymodcratc 
in degree. After a few hours, or at most days, the intensity of the symptoms 
subsides, the pain lessens, the swell ing diminishes as the effusion and extrav
asated blood are absorbed, the limb takes its natural position, and recovery 
quickly follows. If there bas been much hemorrhage into the cavity, there 
may be afterward some restriction of motion in consequence of organization 
of a part of the clot and its adhesion to adjacent sides of the folded synovial 
membrane. 

In the treatment the joint should be placed at rest. Cold may be locally 
applied by an ice-bag or a coil of rubber tubing (Leiter) or by continuous 
irrigation; or bot applications may be made, simple or medicated, the Jead
and-opium lotion being perhaps the best; or equable pressure as firm as can be 
comfortably borne may be employed, the affected region being enveloped in a 
thick layer of cotton or wool, and a bandage, preferably of rubber, put on. 
The cotton or wool next the skin may be moistened with the hot lead-and
opium wash, and the advantages of both beat and pressure be secured; or the 
joint may be at once immobi lized in plaster of Paris. Pressure will ordinarily 
prove most satisfactory. Unless the serous distention of the joint is extreme 
or there has been a large extravasatiou of blood into the cavity, the fluid will 
not need to be drawn off, but may be left to the action of the absorbents. If 
aspiration is done, every precaution must be taken to prevent sepsis. 

Chron ic Sy nov itis.-As already stated, a synovial inflammation, what
ever its intensity, cannot long continue without extension of the morbid pro
cess to other structures of the joint and the de,·elopment of an arthritis; yet 
not seldom the affection of the synovial membrane, so far as disturbance of its 
function is concerned, remains so prominent a clinical feature that the case 
may be very properly viewed as one of chronic synovitis. The active conges
t ion that belongs to the acute stage, of which the chronic is usually the sequence, 
largely disappears, Jcaving the membrane but little changed in appearance from 
the normal. There is, however, an undue amount of fluid in the cavity, and 
the membrane itself i:: rodematous. Later, if the disease docs not subside, the 
membrane and the articular structures become irregularly thickened by plastic 
exudation and the formation of fibrous tissue, with intervening patches where 
there have been degeneration and softening. 11he folds of the membrane are 
not seldom fastened together by adhesions resulting from the organization of 
blood-clots or from an exudation thrown out between them ; and at times from 
the fringes and villi there are developed, it may be in great num her, growths 
larger or sma11er, often pedunculated, that push into the cavity. There is li ttle 
or no change in the temperature of the part. 1'bough the joint is ·weak, it is 
not specially painful except upon pressure, and may not be so £>ven then. 
Movements, especially in extension, are restricteil, and generally, as the 
effused fluid bas become absorbed, arc attended by some grating or creaking. 
It is the presence of an undue, often a.n excessive, amount of fluid in the joint 
that is alone to ~e here considered, all the other conditions being those of long
standing arthritis dependent upon diathetic, suppurative, or infective causes. 
The symptoms of such accumulation of fluid are well marked. The joint if a. 
superficial one (and it is the knee that is by far the most frequently affected) is 
evidently distended, perhaps very much so. 'l1here is fluctuation upon palpation. 
The muscles in the vicinity are wasted, it may be considerably, making the 
articular enlargement the more prominent. With the hypodermatic needle 
fluid may be drawn off which will ordinarily be straw-colored or a little darker, 
somewhat viscid, occasionally flocculent, and at times more or less blood-stained. 

The treatment varies with the amount of fluid present and according 
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to the type of the arthritis; for it must be remembered that superabundance 
of fluid in a joint is not in itself a disease, but a symptom of a trauma.tic, 
a rheumatic, a tubercular, or a deforming arthr itis, or even of some local or 
gencr~1\ disturbance .of the circuh~tion . When the affect ion is not of long 
standing and the artwular fulncss is not very great, rest and pressure may be 
all that will be required to produce absorption, the joint being enveloped in 
cotton and bandaged (the elastic bandage being the best) or preferably immo
bilized with plaster of Paris. Baths, frictions, massage, electricity, blisters, 
mercurial ointment 01· plaster, each has often been found of service. Simple 
aspiration followed by immobilization ma.y bring about recovery, or if, as is 
apt to be the case, reaecumubtion of fluid ta.kes place, it will be in much 
diminished quantity and will \•cry likely be readily absorbed. When the affec
tion is of long standing and the joint is much distended, with associated marked 
impairment of its usefulness, in the condition which may properly be called 
liydrarthrosis or hydrops articuli, when the methods of treatment already 
8poken of have been thoroughly tried and have proved useless, very excellent 
results may be secured by aspiration and injection of a 3 per cent. to .5 per 
cent. solution of carbolic acid. The parts having been thoroughly disinfected, 
the fluid is aspirated (every care being t:ikcn to have the needle aseptic), the 
c:ivity is irrigated with freshly boiled water until the fluid comes out perfectly 
clear, and then the 3 per cent. or, better, 5 per cent. carbolic solution is 
injected, after which the joint is immobilized. '!'his method of treatment 
should not be adopted so long as there is any inflammation in the joint, and 
the operation must be done with the most scrupulous precautions as to asepsis. 

SECTJON 111.-ARTHRITIS. 

Inflammation of a joint as a whole may be either acute or chronic. It may 
be consequent upon the presence of pyogenic cocci, of infection by the bacilli 
of tuberculosis, or of the micro-organisms of any one of the acute infectious 
diseases, or of gonorrhea; upon rheumatism or gout or the rheumatoid con
dition, whatever may be its nature; upon syph ilis; and upon lesions of the 
nervous system, especially tabes. 

(A) T ubercular Arthritis.-Thc great majority of cases of chronic joint 
disease are tubercular, the bacilli being primaril~7 depo:.:.ited in the bone, the 
synovial membrane, or the capsule and periarticular structures: most frequently, 
especially in children, in the bone. In this osseous var iety of joint tuberculosis 
the secondary infection or the soft parts ta kcs place after destruction of the 
cartilage over a carious area or over a wedge-shaped tubercular in_farct in the 
epiphysis, with resulting opening of the joint-cavity; or through a smus extenrl
ing to the synovial membrane outside the cartilage or reaching the capsule 
farther out; or, which is of comparatively rare occurrence, from the tubercu
lar periarticular structures, the ligaments and the synoYial membr~ne becoming 
infected by the extension of the morbid process. When the synovial membrane 
is affected, whether primarily or secondarily from a neighboring focus in the 

::o~: :!t:1a;:e;: ::1~f' i1~1~1~l ~=:~~~!~~p~:~f~1 ~:Ji~~~t~~~·~1~ti~r:ss~~lt~~d~b:;i~l:.nt ~~~ 
parts become thickened, cc<lematous, and of a gelati~1ous or larducc~us appear
ance, little or no fluid being present in the synov1al_ sa~. Occas1onally the 
membrane is thickly studded with small tubcrcules, and 1s b1ghl.Y \·~scular; t.h~re 
is little new formation of tissue, but an abundant serous effusion mto the JOIIlt 
takes place. In other cases the inflammation is a. pla.stic one, the outgr~wths 
being few and large or papillomatous and Yery numerous. In the ordmary 
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fungous variety (the "gelatiniform" or "gelatinoid <legcncration" of many 
writers), as the result of the new growth and the cedcmatous infiltration, a. 
marked change soon takes place in the size, ~hapc, and appearance of the 
articulation. The natural elerntions and depressions dii;:.appear, the softened 
ligaments offering little or no resistance to the pressure of the growing granu
lation-masses, with which before long they become incorporated. 

The contour of the joint is globuhir or, more properly, spindle-shaped, 
because of the decided atrophy of the parts above and below and the swelling 
of the pcriarticular structures. The sk in , as the result of obliteration of the 
vessels and oodcmatous infiltration, is white, thick, and firmly attached to the 
fascia beneath. A few large superficial veins can generally be seen. Palpa
tion may and often does develop pseudo-fluctuation, because of the ab_undance 
of fluid in the tis.sues, and true fluctuation in th e exceptional cases 111 which 
there is :1 large serous accumulation in the synov ia1 sac or when the joint is dis
tended with the so-call ed tubercular pus, which is not pus, but the milky fluid 
of the 1ique(ying caseated masses. Pain is, as a rule, but slight in the strictly 
synovi::tl variety; in the osteal form it is decided, and may be very severe. 
It is always to be elicited by pressure, although perhaps only over a limited 
space. When the origina1ly syno\·ial disease bas extended to the adjacent 
epiphysis, pain will be present, even if previously absent. The beat of the 
part is always increased, but often the elevation of temperature is so slight as 
to be detected only by careful use of the thermometer. 

Deformity is a constant accompaniment of the disease; its degree is greater 
or less according to the joint affected, the amount of disease present, and the 
treatment pursued. It is due to (1) the natural tendency of the parts to take 
the position of greatest ease; (2) the softening and destruction of the liga
ments; (3) muscular contractions induced by reflex irritations. These causes 
often result in permanent vicious attitudes, assumed and maintained ~y the 
patient through a. long period of time. 

Caseation and liquefact ion of the fun gous masses take place here as else
where, giving, it may be, no evidence of their occu1Tenco when the disease is 
of limi ted extent, but indicated genera lly by the formation of so-call ed abscesses 
and sinuses. The opening of these sinuses is almost certain to lead to pyogenic 
infection unless the latter is prevented by anti~eptic treatment. When it occurs 
it results in a marked aggravation of the general and local morbid state. Very 
frequently in the history of a tuberculous joint, extending over months or years, 
a number of openings will successively a.rise, the sinuses which communicate 
with these limited degenerations of fungous masses, carious patches, or scquestra 
of small size alternately opening and closing. 

'l'he diagnosis of joint tuberculosis is easy, difficult, or impo::::.sible accord
ing to the extent, the character, the location, aml the duration of the affection. 
If of the fungous variety in a superficial joint, ad rnnced to the stage of decided 
deformity, still more to that of abscess and sinus, there can ordinarily be no mis
taking the nature of the trouble. Syphilitic disease has points in common, but 
it is of comparatively infrequent occurrence, and gcnernlly there will be in the 
history of the individual or in the condition of other pa.rts of the body evidences 
of a. pre-existing specific infection. But if the disease is osteal, has advanced 
but little, has ca.uscU only n. :slight impairment of Li10 articular motions, hardly, 
it ma.y be, more than a.n unwillingness fully to use the joint, is a.tten,led with 
little p:iin and no apprecitLble swelling or atrophy, if the muscular rigidity is so 
little as to make it doubtful whether it exiRts, anti if finally the joint is a deep 
one, the disease very likely will be overlooked. At best the diagnosis is but a. 
probable one. In all such cases, eYen when there is only a well-grounded suspicion 
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of tho existence of tuberrular disease, the patient should be gi1•en the benefit 
of the doubt and treated for a time as though the disease was unque,tionably 
present. 

Wha.t is called "pan nous synovitis" is rarely met with. In this form 
the tubercles are small and in great number, the vascularity of the membrane 
intense, new formation of very limited extent, and the ligaments and periar
ticular structures but slightly affected. ':l1he great serous accumula.tion in the 
synovial sac will almost certainly be regarded as non-tubercular in character 
until after aspiration and examination of the fluid. 

The p rognosis depends upon the extent of the disease, the general con
dition of the patient, and especially upon the treatment employed. In a few 
cases, doubtless, the tubercular area is so small , the extension of the morbid 
process so Msily arrested, the new formation so slight, and the adhesions and 
bands developed in its cicatrization so limited, that after recovery has taken 
place there will he little, it may be practically no impairment of the motions 
of the joint. But in the great majority of eases this does not occur. ~I.1he 
cartilages are more or less extensively destroyed, intra- and extra-synoYial 
hands are formed, and the size of the joint-cavity is diminished. In propor
tion as there has been da.mage to the component structures of the articulation 
must the functional value of the joint be lessened, all the more when there has 
been displacement of one bone upon the other. The restriction of motion may 
be absolute. Ossification of the granula,tion-tissue uniting the surfaces of the 
epiphyses, which have been deprived of cartilage and eroded by caries, may 
have taken place (true bony ankylosis), progressing sometimes to the extent of 
complete fusion of the two bones; or the same result may have been secured with
out ossification, short, firm fibrous bands existing within the capsule, the action 
of which is further reinforced by l igamentous and periarticular contractions 
and adhesions (false, fibrous ankylosis). At times, though recovery bas been 
in a great measure secured, a sinus or sinuses will long remain because of the 
presence of a. limited ~tmount of carious or necrosed bone or or the tuberculi
zation of the sinus wall . Even where all morbi<l action seems to have been 
arrested, and the patient for months, it ma.y be for years, has been free from all 
indications of disease, the joint may again become the scat of tubercular inflam
mation1 either because of the setting free of primarily encapsulated organisms 
or been.use as a place of least resistance it most readil_v becomes the field of a 
new infection. During the necessarily Jong period that must elapse before 
recovery can take place there is an ever-existing danger of the dcvelopmeut 
of visceral or general tuberculosis. Caseation, if extensive, is associated with 
constitutional disturbances of greater or less se,·erity. When sinuses httYe 
opened, septic infection of the diseased parts is almost certain to occur unless 
prevented by antiseptic treatment, and the re:.:.ulting suppuration exposes the 
patient to the added risks of exhaustion, amyloid disease, and septicemia. 

The treatment is that of tuberculctr disease in general. The indications 
a.re to prevent, or, as far as possible, to limit, the multiplication of the bacilli 
and the extension of their action; to farnr the condensation and cicatrization 
of the non-tubercular new-formed granulation-tissue; failing in this, to remove 
the infected part. For the fulfilment of the first. rest is of the utmost import
ance, since it lessens irritation and diminishes the blood-supply and the rap1d1ty 
of its flow. It may be secured by splints and mm-Jin or ru~ber ba_ndages, but 
best by immobilization. rl1he joint ha,ving been cn\'cloped Ill a thick layer of 
cotton, the plaster-of-Paris bandage is to be firmly but not too tightly applied 
(tlmt the beneficial effects of pressure may also be secured). not only over the 
joint, but also nearly to the levels of the joint above and that below, care 
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being taken that the joint is held in a position of ease during the setting. Such 
immobilization must be continued for weeks, often for months, new bandages 
being applied as the size of the joint diminishes. If this is employed at an 
early period and the alfected hrnb 1s kept quiet, recovery may be expected 111 a 
large proportion of cases of joint tuberculosis. Instead of the plaster-of-Paris 
bandage, a fixation or a tract1on-and-~xation splint may be employed, ~nd is 
by many regarded as preferable, but m .g~neral the plaste.r bandag~ w1l.l be 
found to secure more complete rest of the JOmt. Accumulatwns of fl.u1d , either 
intra- or extra-articular, may very properly be removed by aspiration, provided 
a thoroughly aseptic needle is use<l , but in the ordinary cold abscesses conse
quent upon joint inflammation if the disease is thoroughly treated the abscesses 
may safely be left to take care of themselves. If they are tapped they should 
also be well irrigated, preferably with an oil or glycerin solution of iodoform 
(5 to 25 per cent. of the former; 5, or better 10, per cent. of the latter). For 
the relief of pain and localized tenderness ignipuucture or penetration into 
the bone with the thcrmo-cautery has been used with advantage. 

When the case is one of tubercular dropsy, aspiration should always precede 
the application of the immobilizing dressing, or, better, aspiration followed by 
the iodoform injection. 

Much attention has of la.te been given to the discovery and employment of 
agents that will condense and favor the cicatrization of the new tissue outside 
of the tubercular area and bring about the destruction or encapsulation of the 
bacilli. Chloride of zinc and iodoform are the remedies most in favor. They 
are injected into and around the tubercular masses, and their employment 
has certainly proved of ser vice. In using the zinc solution only a few drops are 
thrown in-three to five drops ordinarily, at times as high as twenty. The tend
ency seems to be, of late, to increase both amount and strength . The 10 per 
cent. solution of iodoform in glycerin or oil has been much more largely used, 
and unquestionably it does both destroy the organisms and favor the condensa
tion of the new tissue. It may be injected once a week or once a fortnight, 
and continued until the case is evidently well advanced toward recovery or 
uutil it becomes certain that no good is being accomplished. This can usually 
be determined in the course of a month . When used in the treatment of ab
scesses or of joints containing much fluid the injection should always be pre
ceded by thorough irrigation with freshly-boiled water or a boric-acid solution 
(3 to 5 per cent.). Instead of either of the remedies mentioned the balsam of 
Peru may be used to advantage. 

Of course, whatever local treatment is adopted, ca re must be taken to secure 
for the patient as far as possible those general hygienic conditions which are 
so strongly demanded by the subjects of tubercular disease, no matter where 
located; and the ordinary constitutional remedies should be employed. 

When the extent of the disease and the local and general elfects produced 
by it are such as to make it certain, or at least probable, that recovery cannot 
take place under the treatment indica.ted, or, if it may, that it will be only at 
great risk to life or after a long time, and then with a limb far from service
able, conservative treatment must give place to operative. ~I.1he tubercular tis
sue must be thoroughly removed, by erasion, by excision, or by amputation. 
These operations and the indications for the adoption of one rather than another 
are treated of elsewhere (see Operations on Joints), and need not be considered 
here. 

TUBERCULAR DISEASE OF SPECIAL JOINTS. 

HIP-JOINT DrSEASE.-Hip-joint disease (morbus eoxa1·ius, rnorbus coxre) 
is very much more common in children than in adults. In the former at least 
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it is generally bony in origin, the tubercular deposit being in the majority of 
cases a.t first in the femoral epipbysis, a region naturally subject to the action 
of repeated shocks and slight traumatisms. In not a few patients the acetabulum 
is first affected, and primary infection of the soft structures of the articulation 
is probably by no means so infrequent, even in early life, as is often supposed. 
Whether in the beginning osteal or synovial, the disease naturally present.s 
three stages: first , that of deposition of the bacilli and the early irritations 
and new formations consequent thereupon; second, that of fully-deYeloped 
arthritis, with its effusions and fungous masses ; thir<l, that of breaking down 
of the infected tissues and greater or less disorganization of the joint, followed 
by rnpair, which is usually slowly effected and far from perfect, or by death. 
Each stage has its distinguishing symptoms. Because of the most apparent 
symptom, the second is often spoken of as the stage of lengthening, the third 
as that of shortening. 

In the first stage the disease is very apt to be overlooked or misunder
stood for a considerable time, because of the doubtful or slight character of the 
symptoms, though occasionally it is indicated at the very outset by well-marked 
signs. Slight lameness, generally little more than stiffness, is noticed at times 
-as a rule in the morning rather than later in the day after considerable exer
cise bas beer taken. The child is more or less indisposed to play, and quickly 
tires. Rigidity of the muscles about the joint, especially of the aclrluctors. 
though not very decided, may be discovered on palpation. The muscles of 
the thigh are a little atrophied. If the disease is primarily syno,·ial, slight 
fulness will perhaps be observed over the joint, in front or behind the trochan
ter, or be recognized on pressure. At times, almost wholly in the osteal variety, 
pain is complained of, about the hip, in the thigh, or most frequently at the 
knee, but usually the patient suffers but little. It is not until the epiphysis 
has become extensively diseased, especially on the side of the incrusting car
tilage, thn.t pa.in becomes a symptom of importance. 

In the secon d stage the disease has progressed so far tlmt the symptoms 
are decisive. The child limps, unquestionably; the atrophy of the thigh is 
positive, it may be great; the adductor rigidity is marked. If, as is probable, 
effusion has taken place into the joint, the fulness can be felt, if not seen, 
and the hip will be evidently broadened sidewise. The affected extremity is 
advanced and more or less abducted and everted, due to tilting of the pelvis, 
the weight of the body in standing and walking being thrown on the sound 
side (Figs. 149, 150). Occasionally, though rarely, the limb is adducted. The 
gluteo-femoral crease is more or less lowered and shortened, and the lines of the 
sulcus between the nates and, in girls, that of the vulva, are inclined. 'l'he 
limb is apparently lengthened, but only apparently . Pain will be present sooner 
or later. It will be located usually in the anterior and lower part of the thigh 
and the antero-internal surface of the knee in the course of the obturator nerve. 
It is often "starting" in character, and most severe n.t night or felt only at that 
time. But pain of itself is an unreliable symptom, and its absence should never 
be regarded when other indications of joint disease a1:e present. 'Th.e hip move
ments are restricted, chiefly, as a rule, in full extens10n _and abdu?t10n. ~hese 
symptoms arc due to various causes : the muscular tension and chsta nt pa1~, to 
reflex nervous irritation; the position of the limb, to involuntary_ m.uscular act10n, 
and, in a measure perhaps, to distention .of th~ joint ,~· hen eftus1on has taken 
place; the starting pains, to sudden forcmg of the ~rticular surfaces toge!h~r. 
'l'hese pains occur chiefly at night, when the protectmg muscles ~bout the JO.mt 
are le.ss under control, and generally indicate more 01: l~ss ~xte.ns1v~ destruction 
of the arti;~lar cartilage. 1.'he effusion within the JOlllt is slight m the ostea.I 
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variety of the disease so long as it is simply osteal, but is usually considerable 
when lhc soft structures are affected, whether such affection be primary or sec-

Fm.149. Fm.150. 

Position in Coxalgia(Albcrt). Position lnCoxalgia.{Albert). 

ondary. Not seldom it becomes very g reat, and causes marked s\velling in front 
of the trochanter major, and sti ll more behind it. Because of the resulting intra
articular pressure the pain is likely to be severe, and the malposition of the extrem· 
ity in flexion and abduction with seeming elongation to be much increased. 

The constitutional symptoms are often severe. 
Even when large in amount the effusion may spontaneously disappear to 

a greater or lesser extent, but not seldom the pressure upon the weakened 
diseased capsule is so great that rupture occu rs, and the Ouid is poured out into 
the periarticular tissues, which it tuberculizes. Abscesses and sinuses will 
probably follow (Fig. 151). Both local and constitutional symptoms are, as a 
rule, for a. time much lessened in severity as soon as the tension is relieved. 
As the intr~i..:1rticular fluid disappears, by absorption or after rupture, the joint 
surfaces come in contact. The irritated muscles act more directly upon the 
alrcarly damaged head an<l perhaps the acctabular rim, the bony parts are 
crowded together and more or less rapidly broken down and worn away, and 
progressively increasing flexion, abduction, and shorteni ng result, sometimes 
very rapidly. 

The so-called third stage is now thoroughly established. The femoral 
head is often much deformed, and is progressively pushed upward and out,. 
ward as erosion of the acetabular rim takes place. Actual luxation rarely 
occurs, the head ordinarily remaining within the capsule, which attaches 
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itself farther ~nd farther out on the bone (Fig. 152). The flexion of the thigh 
upon the pelns, which has been present 111 greater or lesser degree from the 

very commencement of the disease, is now decided and 
Fw. 151. fixed. When th e limb is brought clown in ex tcm; ion so 

that the posterior surface of the thigh and that of the 
knee rests upon the bed or table, the lumbar spine is 
carried fonrard 1 and a marked lumbar curve is at once 
developed, which disa ppears ns soon as th e knee is 
raised . 'J1o determine this point, which is one of great 

{'ommonSilcof !lip .\ll~res5 
(Dradfordo.nclLovcu ) 

FJG.152. 

IntrR·RCctabulo.rLuxntion in Coxnlgin (Tillmnnns). 

importance, the patient should be stripped and laid on the floor or a firm table. 
'.!.'be souncl leg can be flexed and extended at both the knee and the hip 
without any influence upon the lumbar spine (Fig. 153, A). But when the 
diseased leg is extended the lumbar cunre becomes so marked that there is 
often space for the arm of the surgeon to be thrust under it (B). Flex ion of 
this leg and hip is followed by the disappearance of the curve. 'l'be reason 
for this is that the femur and pelvis are held so rigidly together by the muscles 
that they move as if ankylosed, and the tilting of the pelvis in the extension of 
the thigh necessarily produces the lumbar curve. The adduction of the limb 
which in this stage succeeds to the abduction of the second stage is commonly 
not very great. As the result, however, of neglect of treatment it may reach 
an excessive degree, the thigh in such cases being usually very strongly flexed 
and carried across that of the sound side. The whole extremity, including the 
gluteal region, is greatly atrophied. 

When the so-callee! abscess has opened or been opened, secondary septic in
fection is almost certain to take place unless prevented by antiseptic treatment. 
At times, though rarely, when there has been no perforation of the skin, the 
pyogenic cocci find access to the part by the blood-stream. Upon the occur
rence of such mixed infection the parts suppurate, with more or less increase 
of local beat and tenderness and manifestation of the general symptoms of the 
"'hectic" state. 'fhe later symptoms vary greatly according as the case pro
gresses favorably or otherwise. When recovery takes place, the discharge, 
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if there bas been any, lessens, the sinuses, or at 1 ca~t some of them. close, the 
patient is wholly or in a great measure free from pain, antl the general health 

Fw.153. 

Effocts on the Lumbar !:'pine of Flexing and Extending the Dii;cased Leg in llip Disease (Albert) 

improves. Partial or complete ankylosis of the joint takes place; and is either 
fibrous or bony. In time the weight of the body can be borne on the limb 
with comfort, the inevitable shortening being made good by a thick sole or a. 
raised shoe. When , on the other hand, the case does badly, new abscesses and 
sinuses form, the discharge increases, the deformity becomes greater and greater, 
the constitutional symptoms are graver, and there are very likely clear indica
tions of the existence of visceral tuberculosis or of amyloid disease. 

'l'he prognosis depen<ls largely upon the treatment. If the disease is 
recognized early and properly treated, recovery will generally follow in children, 
though it is a well-established fact that a majo1·ity of the patients are likely to 
die from some form of visceral tuberculosis before reaching full maturity. 
In adults the chances of recovery are decidedly less. '!'he disease may be 
arrested at any point in its course, and the earlier this is effected the more 
nearly perfect will be the recovery. ~I.1he three stages. it should be remem
bered, are not always regularly passed through ; and if they :we, the transition 
from one to the other rna.y be either slow or very abrupt. From the nature 
of the cause the disease must be one of long duration. and a.t whatever point it 
is arrested, recovery will often be apparent rather than real, and will be fol
lowed by relapses, it ma.y be, after many years. The future usefulness of the 
limb will be in proportion to the adhesions that have formed and the amount 
of damage done to the articulation. Enn in the third stage, if favored by 
fair hygienic surromHlings and a tolerably good state of health. under proper 
treatment, local an<l general, the patient, especially if a child, may be expected 
to recover, though only after months or emu years, and with a hip ankylosed at 
a more or less vicious angle and a limb decidedly and, it may be, greatly short
ened. '!'he ankylosis may be fibrous or bony or mixed. In a comparatively 
small number of cases, after long-protracted disease, the fusion of the femur 
and the innominate bone is so complete that it is impossible even upon section 
to determine exactly the line of union. Fig. Li-! shows a case of ankylosis 
of both hips at such an angle that the patient coulrl not stand erect. 

As respects treatment, the ear1icr it is instituted the sooner and more 
perfectly may the patient be expected to recover. '!'h e prime indication is to 
secure rest, as absolute as possible, of the diseased part. When the disease is 
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recognized early, in the great majority of cases prolonged recumbency, especially 
if combined with extension by weight an<l pull ey, will arrest its progress. A 

FIG. 154. 

Double Ankylosisfrom llip·joi utDiscasc(orlgino.l), 

very simple yet efficient apparatus for securing the desired rest is the gas-pipe 
frame of Bradford (made of tin. gas-p ipe joined at the four corners by 
"shou lders"), which serves at once as a stretcher upon which the patient may 
be carried and a fixed frame to which a fixation or traction apparatus may be 
attached. Care must always be taken to mak e the extension in the line of 
the deformity ; that is, in the line of the flexed and abducted or adducted 
thigh, which is to be lowereJ. and the abduction or adduction corrected as the 
progress of the case may permit. 

All the varieties of mechanical treatment that have been usecl-and they 
are many-have for their immediate object the securing of fi xation or traction 
or a combination of the two. In the first class arc to be placed the plaster
of-Paris drcss inrr, th e wire cuirass of Bonnet, the " plaster breeches" of 
Sayre, the leath~r splint of Vance, the long splint of Thomas, etc. Tbomas's 
splint (.F ig. 155), without doubt the most useful of the fi xation appliances, is, 
in brief, a ba.r of ma.lleable iron about i in. wide, extendin g from the inferior 
angle of the sc:1pula. to the lower third of th e leg, so shaped as to accommo
<1"te itsel f to the curve of th e buttock, and held in position by three hoop
iron bands, th e upper encircling three-fourths of the chest, the second two
thirds of the thigh on a level an inch or two below the perineum, and the 
third two-thirds of the calf. Th e apparatus is held in place by bandages and 
straps, and if the pati ent is going about, the sound foot is raised by a patten 
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to a height which prevents the toes of the foot of the diseased •i<lc touching 
the ground, and compels the use of two crutches in walking (Fig. 155). 

FIG.155. Fw.156. Fw.157. Fio.158. 

Thomns'sSpllnt Phelps's Splint. Taylor's Splint. Lo,·ett'sSplint. 

Recognizing the fact that fixation cannot be absolute, and that it docs not 
overcome muscular contraction with the resulting injurious pressure between 
the head of the femur and the acetabulum, the gi-cat majority of American 
surgeons are employing some form or other of traction splint, a more or less 
extensive modification of the Davis splint of forty years ago, early improved 
upon by Sayre and 'l'aylor. In these splints opportunity is afforded for 
altering their length at will by drawing away the sliding lower rod of the 
apparatus from the upper, or by acting upon the foot-piece through the aid 
of a windlass, the counter-force through the perine<1.l bands prcYenting the 
body from following (Fig. 157). Pressure-symptoms arc thus prOYented or 
relieved and recovery correspondingl_v promoted. When by the use of one 
of these splints fixation is not sufficiently secured (which is comparatively 
seldom), a combined traction and fixation splint may be employed, many 
useful forms of which have been devise<l, among them those of Phelps and 
Lovett (Figs. 156, 158). 

General treatment, if called for by an enfeebled and tubercular state, is 
indicated, but local medicinal treatmen~t is of no raluc, except that which will 
secure the destruction of the bacilli and the condensation and cicatrization of 
the newly-formed granulation-masses, such as the injection into and around the 
joint of iodoforrn, chloride of zinc, or acid phosphate of lime. When the cap
sule is much distended or there is large extra-articular accumulation, aspiration 
of the fluid will give great relief. In a few cases the bone has been tunnelled 
through the trocl1anter and neck and a permanent drain established. When the 
so-called abscess is nearing the surface, whether it shall he opened or be left to 
itself to undergo absorption, as many times happens, or be spontaneously emp
tied, wi11 depend upon whether or not it is causing much local distress. If it is, 
it should be aseptically opened and drained, the after-use of iodoform injections 
being of much service. If it is not, careful attention to the maintenance of 
quietude is all that will be necessary. If spontaneous opening is imminent, it is 
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better to anticipate it by incision, as the dn.nger of infection b,v pyogcnic organ
isme will be thus done a.way with or reduced to a minimum. In the more severe 
cases, when the tuberculosis of the bone and joint is extensive, excision or era
sion may be done, either early by choice or late from necessity, that which is done 
early giving, of course, the best result. 'l'hough such operative interference, 
because of its aseptic or anti eptic character, is now not attended with much 
danger to life, and may be expected to lessen decidedly the period of treatment, 
yet it does not materially diminish rhe liability Fw. 159. 
to the occurrence of other or general tubercular 
disease; recovery is almost always with con
siderable shortening, and the functional value 
of the extremity is often no better than that after 
8pontaneous cure, and at times not so good. 'l'he 
resulting deformity can, if necessary, be well 
and easily corrected by osteotomy through the 
neck of the femur, or better below the lesser 
trochanter (Fig. 159). 

Fortunately, if the case is seen early and 
properly treated, the necessity_ of deciding the 
quest10n whether or not opernt10n shall be done 
will seldom arise, and excision is ca1lecl for 
much less frequently now than it was a genera
tion ago. W'hen performed, a splint or some 
protect~ng apparat~s should be worn for a long 
time afterward until the parts have become firm . 
Many if not most of the early relapses are clue 
to neglect of such mechanical after-treatment. 

joi1~~~~:~J~~~:, n~x1:~~~~~hi~~ is:~: on~~~~~~~ 
frequent ly affected with tubercular disease. In 
children the disease is as a rule primarily 

~~!c:i\; j~~~-j;;j ~·~r~rV ~!~Ct ~:·;:~~e)~~~en ~~ t ~~ ~ 1 :~ Ri~~~~tg~~r so:J!~\~:1~~1~u1i~1e:~~s 
however. in more than half the cases it shows Case in .l'ig. 151 (originall. 
itself first in the soft parts. The arthritis is so generally and so typically 
fungous that the term" white swelling." used without qualification, is always 
understood to mean tubercular disease of the knee. 

~.'he symptoms in the osteal form arc at first ill defined. There is 
usually slight lamene~s, with pain in the region of the affected epiphysis, more 
severe at night, but often only tenderness on pressure, gcnera11y O\'er a limited 

:f::~~fieP~~~~;l~:. thT:1:t~~~d~~~0~l~~1t0~h~hj:f~u~~e ~~~1~ri~ae;·ct~:::,~~:d 
there is some atrophy, especially of the parts just above the joint on the anterior 
surface of the thigh. Attempts fully to extend the leg are resisted and cause 
pain. As soon as synovial inflammation has been set up, the resulting effusion 
produces folness of the joint, most noticeable on the sides of the patella and of 
its ligament. When this is infecter! by extension from tbe epiphysis or by 
primary location of the bacilli in the soft structures in the joint itself, the symp
toms become more marked, and soon unmistakable. There are rigidity and 
atrophy of the part, and lameness, but in many cases this is accompanied with 
so little pain that the patient continues for a long time to run about. ~I1he leg is 
decidedly flexed, and the flexion steadily increases. But especially and cha
racteristically there is swelling, the firm spindle-shaped enlargement of fun-
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gous disease, in which the natural contour of the joint is lost and the skin over 
it is pale. Because of this swelling the disease is not likely to be mistaken for 
anything else, at least in children, though in adults osteo-sarcoma has not so 
very rarely been regarded as tubercular disease. 1.'his error of diagnosis should 
not occur, certainly if the case has been seen from an early day, since the 
malignant affection at first and often for a long time causes enlargement not of 

Fm.160. Fw.161. Fm.162. 

A•u~~~!fo~~~~:·*~.~~~~~~~~! su3f~e~~~i(Gch~e~beeri:joint A~~J1{fi~~£~~/:1~~Jt~:t1!a;il!~1f3~~~~~ 
the joint, but of the parts just above or below it. Caseation and liquefaction 
of the tubercular tissue give rise to so-called abscesses, which in time undergo 
absorption, or, more often, open spontaneously or are opened by the surgeon. 
11hrough the resulting sinus diseased bone may frequently but not always be 
felt. Not seldom the leg is drawn back to and beyond a right angle (Fig. 160), 
and pathological luxation is often produced in badly-treated cases (Figs. 161, 
1G2), after which, as a rule, the severity of the symptoms markedly diminishes. 
Such a luxation may occur also in spite of treatment. 

According to its intensity, and still more to the thoroughness of early treat
ment, the disease terminates in one or other of three ways: (1) 'l'here may be 
recovery, with more or less deformity and impairment of function, secured after 
a few weeks or more often months, or, not uncommonly, only after years of 
discharge, with the elimination of dead tissues both hard and soft, and the 
destruction of the articulation. (2) Disorganization follows either slowly or 
rapidly, and if extensive and accompanied with grave constitutional symptoms 
may compel operation, followed by recovery, which may be speedy or slow, 
complete or partial. In the latter case sinuses remain, which will continue 
to discharge for a long time or even for the rest of life. (3) 'l'he patient dies 
from exhaustion, from tuberculosis of other parts, from amyloid disease, or 
from septic infection, whether an operation has or bas not been done. When 
the case is recognized early and properly treated for a sufficient length of 
time, recovery with a useful limb may be cxp<:'cted. 

The treatment is tha.t of joint·tuherculo:-;is in general Rest must be 
secured by thorough immobilization-by plaster of Paris or by some form 
of splint securing fixation or both traction and fixation, as in Sayre's 
knee-splint. Ko physiological use of the joint should be permitted. 
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If the patient must walk, he should do so only with crutches, the sound foot 
having been sufficiently raised by a high shoe to prevent that of the diseased 
extrem ity from com ing in contact with the ground. If abscesses form, they 
should be opened if the loca l and constitutional symptoms arc decided. Iodo
fo rm and chloride-of-z inc injections are of great sen ·icc, but are not required 
in th e majority of cases com ing under early observation. 

If non-operative treatment fails 1 the tubercular tissue must be removed by 
erasion, excision , or amputation. No absolute rule can be established as to the 
time at which and the conditions for which operation should be done, but at the 
present day, as the mortality attending erasion or excision is but slight, opera
tions arc done earlier than before and in much less desperate conditions of the 
joint, and the results therefore a.re better. Though every case must be a law 
to itself~ it may be said in a general way that operation is indicated) (1) when 
the diseuse h>ls been of relatively rapid development; (2) when in spite of rest 
and the ordinary constitutional remedies, employed for a. reasonable length of 
time, the tuberculiza.tion of tissue is extending and the tubercular masses are 
soft ening and breaking down, and the patient is ste:i.dily losi ng strength and 
weigh t; (3) when the disorganization of the joint is extensive, as indicated by 
grating on moYemcnt, by abnormal freedom of motion from destruction of the 
ligaments, by abscesses and sinuses. and by profuse suppuration. Whether 
erasion or excision is the better operation, especially when the patient is a child, 
has not as yet been determined. Theoretically erasion is preferable, since it 
takes a way only diseased tissue, and by spari ng the region of the epipbyscal 
line does not interfere with the after-growth of the femur in length. But it is 
by no means easy thus to get rid of all the infected tissue, and unless this is 
done recurrence_ will certainly take place. E"_cn when the j oint is excised 
tubercular foci (Pl. XI, Fig. 2) may not seldom ne left in the bone outside the 
line of section. 

Amputation is called for only in those cases of ex tensive disorganization in 
which there has long been mark ed enfeeblement of the general strength because 
of pttin and suppuration, or when excision or erasion has fitiled to arrest the 
local extension of the tuberculosis. In the former, especiaJ ly in adults, removal 
of the limb is more likely to save life and enable the patient afterward to earn 
a li ving, and the operation is really conservative. Not seldom it has happened 
tht though by removal of the j oint the limb has been saved, it has proved 
only an encumbrance. 

ANKLE-JOINT DrsEASE.-Disease of the ankle-joint, if primarily of the 
art iculation, is more frequently of synovial than of bony origin; if bony, the 
starting-point is more frequently in the astragalus than in the bones of the leg. 
Not very seldom it is in a malleolus, the outer rather than the inner. In many 
cases it is secondary to tubercttlosis of the tarsus, and at times to disease of the 
sheaths of the tendons crossing the j oint. 

If synovial , the symptoms observed early are, interference with the free 
movement of the articulation and more or less we11-marked fulness on the ante
rior surface outside the flexor tendons and on the sides of the tendo Achillis. 
If osseous, besides the intermitting inabili ty or at least unwillingness fully to 
flex and extend the foot, there will be present for a time only the pain 1 spon
taneous or elicited by pressure, which belongs to osteitis, following which expan
sion of the bone and intra-articular effusion wi ll cause noticeable swell ing. 
When the disease is well established the region of the joint has the globular 
contour with associated atrophy of adjacent parts that is so characteristic of 
fungous arthritis, and the foot is held in decided extension. The skin is pale, 
or deeply colored from congestion . Sinuses arc developed comparatively late. 
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That the disease is not in the os calcis or in and about the middle tarsal articula
tion will be indicated by the locality of the swelling, below or in front of the 
ankle region. 

'.l111e prognosis is that of tubercu1ar arthritis in genera1, grave or not 

~~~o;~~?o~ t~f \~: 1~~~g~~i0~0~1~~t~:!o;:~r~~~~n~~st~~ fi~!~~~n~~d especially to 
Treatment.-As soon as the diagnosis is made, walking upon the foot 

should be stopped and the joint immobilized, care being taken in the applica
tion of the plaster-of-Paris bandage to place the foot at a .right an.glc with the 
leg. The bandage must be renewed ~ often as th~ sw~ll.mg .subsides. After 
a time, if the disease still progresses, 10doform or zmc ~nJect10.ns may b~ used 
with advantage. When the joint structures become disorganize~. erasion or 
excision, typical or atypical, is indicated) and should be done _w~thout delay. 
Even when the tarsus has become extensively diseased and the t1b1a and fibula. 
are infected beyond the epiphyseal line, removal of.' the tubercul~r tissue, both 
in the bone and in the soft parts, may be followeu by recovery with a firm and 
useful limb. But such removal must be thorough, all diseased tissue being 
removed from the rnedullary cavity of the leg-bones, the tendon-sheaths, the 
meshes of the connective tissue outside the joint,-wherever it may be. If this 
cannot be accomplished, a.mputation should be done or the ostcoplastic resec
tioo of Wladimirolf-Mikulicz. If the medullary canal is opened by amputa
tion, all of the infected marrow must be thoroughly scraped out and the canal 
disinfected and drained. 

SuoULDER-JOIXT DISEASE.-The shoulder is much less frequently the seat 
of tubercular disease than might be expected from its range of movement and 
its exposed position. Children are at times attacked, but disease of this artic
ulation is rare in them as compared with disease of the hip, knee, or elbow. 
Young adults are the more common subjects, though it is at times met with, 
and as a rule in a very destructive form, in persons well advanced in life. 
Any of the varieties of the disease may be seen; and caries sicca more often 
attacks this joint than any other (Fig. 57, p. 267). 

11he symptoms vary according to the form, though impairment of func
tion is common to all. In other than the dry variety the affected region is 
enlarged and of globular shape, firm to the touch when fungous masses are 
present, flucwating if there is intra-articular fluid in excess or if a periarticular 
abscess bas formed. Such an abscess may point in the axilla, or, following 
the course of the muscles, on the anterjor surface of the arm, on the side of the 
chest, near the posterior axil1ary fold, or over the scapula. Pain to a consid
erable degree may be present, and is often very severe in the ordinary dry 
variety when suppuration occurs. In caries sicca, except in those rare cases 
in which abscess is developed at a late period, there is no abnormal fulness of 
the region; on the contrary, the parts are greatly atrophied. Because of the 
destruction of the head of the humerus, unattended by excessive new formation, 
a hollow is produced under the acromion process which may excite a suspicion 
of luxation, all the more because of the existing undue prominence of the 
coracoid process. Movement, especially in adduction, is resisted, and even 
under an anesthetic is found to be much limited. 

The diagnosis in any of the varieties and at any stage is often difficult 
and uncertain, the affection being confounded with bursal disease, with chronic 
rheumatism, or with hysteria, especially the last two. The history of the case 
and examination of the aspirated fluid will probably indicate the non-existence 
of bursitis. Chronic mono-articular rheumatism is not likely to be present 
in a young adult, and it is at such period of life, as a. rule, that carieR sicca 
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is found. In an hysterical joint there is no restriction of motion when the 
patient is anesthetized. 

The prognosis is favorable in the majority of cases, particularly of the 
dry variety, especially if the parts are early put at rest and kept so. 

Immobilization is essentially the only treatment required so Jong as 
abscesses do not form. When they have formed and the suppuration is free 
the head of the humerus will usually have to be excised. The final result of 
excision is ordin:nily excel1ent, the new joint being firm and quite movable; 
sometimes it is very loose (flail-j oint, dangle-joint), but even then it may prove 
serviceable. 

ELBOW-JOINT DrsBASE.-The elbow is tubercular much more often than 
either of the other large joints of the upper extremity. '!'he disease shows 
itself usually in children, and is of synovial origin in the majority of cases. 
When ostea l the primary focus is more likely to be in the epiphysis of the 
humerus than in that of the ulna or of the radius; in the latter it is rarely 
seen. Even when the joint disease is extensiYe the tubercular bone affection 
may be only on one side of the interarticular line, in which case the bone or 
bones on the other side will ordinarily be found decitlcdl_v rarefied. 

F'IG.163. 

TubercularDiseaseofEibow{original). 

The symptoms here, as elsewhere, are not well marked in the beginning, 
especially in the osteal \'ariety. Spontaneous pain may or may not be present, 
hut pain can al ways be caused by pressure. 'J'hcre is 80mc stiffness of the joint, 
and the forearm is somewhat flexed. As soon as cffu~ion occurs into the joint 
or new formation to any decided degree takes place, fulness will be noticed on 
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the sides of the olecranon process ancf above it; not until much later on the ante
rior surface, because of the firm resistance of the overlying muscles and fascire. 
When the disease is well developed the region is markedly spindle-shaped, the 
arm and forearm much atrophied, the fiexion permanent at an angle of about 
140°, the hand pronated (Fig. 163). Increase of local heat may occasionally 
be recognized by touch. All movements are painful. If abscesses form they 
will probably open throu~h the posterior surface of the joint. 

Treatment.-As so~n as the disease is detected the joint should be immo
bilized in Hexion, the rectangular position being secured as soon as it can be 
tolerated-froi:i the beginning, if it is not too pain~ul. If ab~cesses form and 
open, the dressmg must be so fenestrated as to permit of free discharge. Iodo
form inj ections should he made through the sinuses into the abscess-sac or the 
opened joint-cavity; such injections or those of chloride-of-zinc solution may 
be made subcutaneously before sinuses have formed. After weeks or usually 
months of fixation of the joint, especially if it was commenced early, recovery 
may be expected; in the more fortunate cases it may be with quite complete 
preservation of the motions of the articulation, but much more often with 
ankylosis. It is because of the likelihood of the occurrence of a stiff joint 
that the parts should be fixed at a right angle, or even 1ess-i. e. the angle at 
which the extremity will be most useful. When the joint has become exten
sively disorganized, erasion or excision should be done without delay. The 
result of such an operation at this joint is as a rule ver,v satisfactory, excellent 
motion being often secured. Very rarely amputation of the arm will be required. 

WRIST-JOINT DrsEASE.-Except in connection with the same disease of 
adjacent parts, especially of the carpus, tuberculosis of the wrist-joint is rarely 
seen . 'fhough it may be primary and synovial, it is commonly secondary to 
caries of the bones of the wrist, or, much less often, to fungous teno-synovitis. 
It attacks both children and adults, even persons beyond middle age. If primary, 
ordinarily it soon extends to the bones beyond the wrist, and even when first 
seen the case presents the symptoms of carpal disease. The joint motions are 
restricted and painful. The affected region is enlarged, especially on the dor
sum, the forearm and hand being decidedly, often greatly, atrophied. The 
fingers are extended, seemingly lengthened. Disorganization takes place at a 
comparatively early period. 

'1'he treatment, as in Eke disease of other joints, is by immobilization and 
injection, by preference of the iodoform emulsion. Ignipuncture has been 
successfully employed by a few surgeons. If commenced early and steadily 
followed up, in a large proportion of cases treatment will effect a cure, though 
the wrist will almost certainly be a stiff one; but the time required is often 
very great, measured, it may be, by years. Because of this length of time and 
of the much-crippled or entirely useless hand that so often remains, it is as a 
rule wise to operate by erasion or excision if after several months of conserva
tive treatment marked improvement in the local condition has not been secured. 

SACRO-IJ.TAC JOINT DtSEASE.-Disease of the sacro-iliac articulation 
(sacro-coxalgia) is of infrequent occurrence. It is very much more common in 
young adults than in children, and seldom appears in individuals over thirty
five years of age. It is likely to be mistaken for hip-joint disease. As a rule 
it pursues an unfavorable course. Its pathological changes are essentially the 
same as those of tubercular disease of other joints. There are the usual effu
sions (which if intra-articular are necessarily limited) and exudations, abun<lant 
new formation of infected granulation-tissue, destruction of cartilage and bone, 
and the development of cold abscesses, in ternal or external. '.L'he fluid of such 
abscess, if internal, may pass down behind the rectum into the ischio-rectal 
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fossa. or by perforation into the bowels, or, following the muscular planes, may 
reach the neighborhood of the sciatic notch, of Poupart"s ligament, or the 
upper part of the thigh, or may pass along the sciatic nerve to the region 
behind the greater trochanter: if external, the ab cess will probably be found 
over the joint near the edge of the ilium. If au abscess does not form, recovery 
may be expected, with an ankylosed joint; if ::m abscess docs form, especially 
an internal one, the probabilities are very strong that the patient will die, 
though he may even yet recover after extensive bone destruction and later 
fusion of the sacrum and ilium. When the affection has occurred in early 
childhood it may be the cause of pelvic distortion, of much importance in the 
female. 

'rhe symptoms are ill or well defined according to the stage of the 
disease. At an early period there will be discovered scarcely more than a little 
stiffness, discomfort in standing ~r walking for any length of time, and .rain, which 
is neither constant nor se,·ere, m the region of the joint or sometimes in the 
thigh . Later, at a time when the case is most likely to come under observation, 
pain is decided when any motion is made, and may be present when the patient 
is lying down. 'fhis will certainly be the case sooner or later when an attempt 
is made to rest upon the affected side. Crowding of the ilia together will 
always cause suffering. The pain is not simply in the region of the joint, but 
as a rule radiates in various directions, according to the course of the nerves that 
pass in close proximity to the articulation, especially the sciatic, the anterior 
crural, the obturator, and the genito-crural. The thigh is more or less flexed 
upon the pelvis, with tension of the psoas, and the patient throws his weight 
upon the sound side. 'rhe affected limb seems elongated, or there may be 
quickly alternating apparent lengthening and shortening. The patient walks 
with a decided limp. 'l'he soft parts over the joint posteriorly may be swollen 
or flattened. Usually after a considerable time the pus will show itself beside 
the anus, in the outer part of the groin, bebiml the trochanter, or near the 
iliac crest posteriol"ly; and before very Jong, if not opened by the knife, it 
will be spontaneously evacuated. True suppuration is very apt now to occur 
because of an added infection by the pyogenic cocci, with corresponding 
increase in the gravity of the previously existing constitutional symptoms due 
to the tuberculosis. 

The disease is likely to be mistaken for neuralgia of the joint, for lumbago, 
for vertebral or sacral caries, for sciatica, and especially for hip-joint disease. 
'l1he location, limitation, duration, and character of the pain will sene to dis
tinguish it from the various neuralgic and myalgic affections. There will be an 
absence of the ordinary local signs of spinal caries. If there is caries or necrosis 
of the sacrum or ilium away from the articulation, there will probably be a. 
history of severe injury, with the after-symptoms of bone contusion or wound. 
From hip-joint disease the differential diagnosis may not be readily made. The 
attitude of the patient, the flexion and apparent elongation of the limb, the 
pa.in, which, if present, will be located in front of or behind the hip, or even at 
the knee,-arc al1 much like what is observed in morbus coxarius. But careful 
examination will show that the motions of the hip are unrestricted; pressure 
over the joint and crowding the head of the fomur against the acetabul~11~1 ~vill 
cause no pa.in if the ilium alone is steadily fixed; there is no adductor ng1c11t.v; 
if the expanded wings of the ilia are pressed together severe pain is produced, 
as it is by any motion of the limb the action of which is continued upward 
t~1rough the pe~vis; the1:e is. ~teacly _pain in the r?gion o~ th.e sacro-iliac junc
t10n; the antenor supenor iliac spme on the aflected side 1s more promment 
and upon a lower level than that of the sound side. 
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The treatment will vary according as there is or is not an abscess. In the 
latter case rest and counter-irritation are of extreme value. The first is secured 
by fixation of the whole pelvis and the limb of the affected side by apparatus 
or plaster of Paris; the last by the application of the actual cautery .. H this 
treatment fails and abscesses have formed, they should be emcuated and Injected 
with the iodoform-glycerin emulsion, or freely opened if po,sible, curetted, and 
kept thoroughly drained. When the pain in the joint is very sev.ere and the 
formation of an abscess 1s strongly threatened, free open mg of the JOmt should 
be made, if necessary with the trephinc. Of course all these operations must 
be done aseptically and the wound and cavities protected from septic infection; 
and rest, as absolute as possible, should be maintained until healing is complete. 

Besides the tubercular affection, this joint is the seat also of rheumatic, 
gonorrheal, and septic inflammations. The first two are comparatively mild, 
and are usually recovered from, occasionally without ankylosis. The septic 
arthritis, very generally of puerperal origin, is almost c.ert~in to destroy life 
in a. short time, in spite of any treatment, local or conshtut10nal, that can be 
adopted. 

(n) SEPTIC ARTHRITIS. 

Infection by the bacteria of suppuration, chiefly the staphylococcus aureus 
and the streptococcus pyogenes, produces an acute arthritis which, if not prompt
ly and actively trca.te<l 1 and sometimes in spite of treatment, rcsuJts in destruc
tion of the part and not seldom in loss of life. The infection may be produced 
in one of several ways: (1) directly through an open wound made by a dirty 
instrument, or one in which there is lodgment of a foreign bocl_v carrying the 
pyogenic cocci, or through a later infection of an originally aseptic track; 
(2) by au opening of a. joint-cavity in the progress of an osteo-myelitis or by 
the exten~ion of suppurative disease of the articular or periarticular structures; 
(3) through the transmission to and deposition in the synovia1 membrane of the 
micro-organisms present in the blood of a pyemic patient. However produced, 
if the infecting organisms are many and the case is left to itself, a high grade 
of inflammation of the joint structures is rapidly developed, with an abundant 
formation of pus. Exudation occurs into the synovial membrane, the subsy
novial connective tissue, and the capsule, all of which soon become disorgan
ized. 'l1 he articular cartilages break down, either quickly in masses of consid
able size, or more slowly at many points, through erosion by granulations. The 
ligaments soften to such an extent, it may be, as to permit of undue motion of the 
bones upon each other or of their complete luxation. 'l'he periarticular struc
tures are filled with newly-formed infected granulation-tissue, in the breaking 
down of which abscesses form extending in various directions above and below 
the joint, and soon an opening through the skin takes place. 

The symptoms are such as might be expected from the intensity of the 
joint inflammation. The pain is very seYere, generally worse at night; the 
swelling is great; the skin is red and hot; fluctuation is distinct; the parts 
above and below are ccdematous. 'l1l10 joint is flexed to the angle at which 
intra-articular tension is least. Any attempt at motion much increases the 
suffering. The constitutional symptoms are always grave, and are proportionate 
to the extent and rapidity of development of the local disease. '!'here is gene
rally an initial chill, or at least well-marked chilliness. The temperature quickly 
runs up several degrees, remaining high, with no very great fluctuations, or sbowp 
ing a well-defined septic curve. The pulse, strong and full it may be at first, 
soon becomes rapid and weak. 1'he "typhoid" state, more or Jess complete, 
quickly sets in. In the very acute cases death from septicemia may occur 
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within a few days. Ordinarily with the opening of the abscesses and the 
resulting relief of tension decided impro,·ement, at least for a time, takes place 
in the symptoms, both local and general. In those cases in which the joint 
affection shows itself in the course of a. pyemia. the chief local symptom is 
swelling; the j oint, or not infrequently sereral joints simultaneously affected, 
becoming greatly distended with pus in the course of a. few hours, the synovial 
membrane and the articular st ructures in general showi ng upon examination 
li ttle or no evidence of being inflamed. 

In the treatment, as in that of similar disease of bone, safety lies only 
in prompt opening up of the suppurating area, followed by thorough disinfec
tion an1l subsequent free drainage. In some of the milder cases aspiration of 
the joint with a.ntisept ic irrigation will arrest the progress of the d isease; 
but, as a rule, it is much better to incise the capsule an<l thus secure the 
complcto evacuation of the pus. Most rigid antiseptic treatment should be · 
pursued until the parts are entirely healed, and the j oint must be thoroughly 
immobilized, care being taken to correct as far as possible any ex isting displace
ment. Recovery is generally by ankylosis, often bony and complete; but 
occasionally, because of early and thorough treatment, the articular motions 
are preserved. 

'!'he const itu tional treatment is that of suppurative disease in gcneral--care
ful feeding and stimulation, quinine, and, later, such tonics as may be required. 
If the suppuration continues in an exhausting degree despite the local treatment 
adopted, and the joint is extensively disorganized, operative interference is 
demanded. Erasion may be <lone, or, better, at_vpical resection . Often the 
joint and the neighboring structures are so widely destroyed and the general 
cond ition of the patient is so bad that only by amputation can it be hoped to 
save life. ~rhe pyemic j oint is commonly but a symptom of a constitutional 
state that will cause death in a few hours, or at most in a few days, and the 
arthritis demands no treatment. Wh en the affection is of but moderate inten
sity, the articular complication should be treated in the ordinary way. 

(c) INFECTIVE ARTllRITIS. 

V ery similar to th e suppurative arthritis just described is that met with in 
connection with an acute infectious disease, such as small-pox, mea~les, scarlet 
fever, typhoid fever, or erysipelas. It is due to one or, in many cases, to both 
or two causes- viz. the presence in the j oin t of the ordinary septic bacteria, 
or the pyogenic action of the specific micro-organism of the existing disease, that 
of erysipelas being very closely akin to, if not identical with, the streptococcus 
pyogenes. The symptoms, prognosis, and treiLtment are the same as those of 
the ordinary septic joint inflammation . In the typhoid arthritis of the hip, 
which joint is especially likely to be attackc<l, spontaneous dislocation occurs 
in a. number of cases. I t is often produced spontaneously, sometimes by 
movements of the patient or by careless handling of the limb at a tim e when 
the capsule is largely distended with flui d and the fe moral head consequently 
is to some extent lifted out of the acetabulum, and when the ligaments and 
muscles a.re greatly weakened. 

But the suppumti ve is not the only form of arthritis found associated with 
the diseases mentioned, nor even the most common. Not very raxcly during 
the height of the affection, more often in the period of subsidence and conva
lescence, a. j oint or joints (polyarticula.r involvement being usually a result of 
scarlatina. or small-pox) will be found swollen, hot, and painful, as if affected 
with rheumatism. S uch inflammation may be attributed in part to the affection 
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of the nervous system belonging to the disease, and in part to the irritati,·e 
action upon the synodal membrane of blood containing the specific organisms, 
but still more to their chemical products. Resolution ordinari ly takes place in 
the course of a fow days, and no treatment is required other than keeping the 
parts quiet, enveloping them in cotton secured with a bandage, or making hot 
applications, simple or medicated. 

(D) GO~ORRIIEAL ARTURlTIS (GONORHllEAT~ HllEUMATIS:U, POST-GONORRHEAL 
ARTJllUTI:;::,). 

Joint affections of several kinds are frequently found associated with gonor
rhea. There may be often only a more or less severe intermittent arthralgia, 
which soon passes away; or there may be a chronic inflammation with abundant 

. effusion into the joint-cavity (hydrarthrosis), chiefly that of the knee; or an 
acute sero-plastic arthritis; or a suppurative inflammation, which is compara
tively rare. 

For a. long time the disease was called gonorrheal rheumatism, a~d even 
now it is generally so named. The joint affection, whether characterized by 
intra-articular effusion, by articular and periarticular exudations, or by the 
presence of pus, is not rheumatic, though a patient with gonorrhea may have 
rheumatism, and a rheumatic joint because of such antecedent dis~ase may be 
more susceptible to the toxic action of the gonococcus or of the mixed gonor
rheal and pyogenic infection . 'The more carefully the gonococcus of Neisser 
has been sought in the fluids and tissues of the affected joints, the more 
frequently it has been found, and in cases in which it cannot be detected there 
is good reason for believing that its ptomaines are the exciting cause of the 
metastatic arthritis. When joint disease of somewhat similar character is 
developed in non-gonorrheal urethral fever, as, e. g., after the passage of a. 
catheter or sound, it is possibly due to the taking up from the injured mucous 
membrane of the urethra of the common pyogenic cocci, or it may be due indi
rect ly to their chemical products. The affection very rarely attacks women. It 
may appear at any period in the course of the urethritis, but occurs much more 
often in the third and fourth week than later, especially in its acute form. Any 
articulation may be its seat, though in nearly one-half of the cases it is the 
knee, and in about two-thirds the knee, the ankle, or the joints of the fingers 
or toes. Generally it is mono-articular; rarely more than two or three joints 
being attacked either at the same time or in succession. 

'l'he symptoms vary according to the form of the arthritis. In the chronic 
variety attended with abundant intra-articular effusion there is impairment of 
function, and, of course, marked swelling, but the joint is not painful or is but 
slightly so, except during the time of an acute exacerbation, which is occasionally 
observed. In the acute form the suffering is intense, persistent, worse at night, 
and much aggravated by movements, even slight ones. The parts are swollen and 
hot, the skin is red, and the joint is held in the position of greatest ease. Atro
phy of the structures above and below is quickly produced. There are decided 
elevation of temperature and acceleration of pulse, and, because of the fever 
an~ su~ering, rapid loss of strength and weight. When suppuration occurs, 
which 1s seldom, the local and general symptoms are intensified. The disease 
terminates in resolution, in ankylosis, or in destruction of the joint; most fre
quently by far in ankylosis (fibrous) either partial or complete, due to organiza
tion of the plastic exudations both articular and periarticular. The serous 
accumulation in the joint, in spite of any treatment, will often remain unchanged 
for many weeks, or it may be months. 
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ln tbe treatment of gonorrheal as in that of other forms of arthritis rest 
is of prime importance. As Jong as there is any inflammation present the joint 
should be kept immobilized. Blisters, mercurial applications, fomentations, 
cauterizations, all of which have been employed again aml again, can accom
plish but a fraction of the good that results from the quietude and equable 
compression secured by the plaster-of-Paris bandage. But immobility of the 
joint must not be maintained for too long a time, lest ankylosis, to which, as 
has been stated, there is a strong natural tendency, be established; if on 
the other band passive motion is too early resorted to, the inflammation will be 
lighted up again. The only safe rule to adopt is to keep the parts quiet until 
all inflammatory symptoms seem to have subsided, and then gently to move the 
joint. If the pain which follows disappears spontaneously within a few hours, 
twenty-four at the outside, no harm has been done, :rnd the motions may be 
continued and increased. If the pain continues, the parts should be again im
mobilized for a time. An existing hydrarthrosis may be aspirated and car
bolic-acid injections used. If suppuration occurs, aspiration and thorough 
antiseptic irrigation may be employed, and the joint then immobilized with a 
fair prospect of success. If such treatment is not quickly followed by marked 
amelioration of the symptoms, the cavity must be opened and drained as in 
suppura.tive arthritis clue to other causes. Absorption of exudations and dis
appearance of adhesions, when not very close or strong, will be much favored 
by the employment of massage, baths, and douches continued for as long a 
time as may be necessary after the removal of the immobilizing dressings. If 
ankylosis has taken place, it must be broken up or the joint excised; such ope
ration, however, will seldom be found necessary. 

(E) RHEUMATIC ARTllRITIS. 

Rheumatic articular affections are common, and are both acute and chronic. 
Jn the acute variety the joint inflammation is very rarely mono-articular, 
One or several joints may be attacked at first, and other joints are apt to be 
quickly affected, with at times rapid and complete subsidence of the inflamma
tion in the articulations in which it was primarily located. 

The symptoms a.re those of acute synovitis, pain, extreme sensitiveness 
to pressure, and heat and swelling due in part to effusion into tLe pcriarticular 
structures, but chiefly into the cavity. Suppuration never occurs unless there 
has been a. mixed infection . As the a.rthritis is but a part of a general disease 
which is medical and not surgical, and ends with very few exceptions in resolu
tion, leaving, at least after a single attack, no changes in the structures or the 
functional value of the articulation, it need not be here considered. 

The chronic variety may be such from the start or may be the result of re
peated acute attacks, each of moderate severity. ~l.1hc inflammation often causes 
no material alterations in the joint structures, the synovial membrane being only 
a little thickened and its vascularity diminished, with a diminution in the amount 
of synovial secretion and the production of a grating or creaking on motion as 
a consequence. On the other band, there is occasionally an excess of fluid in 
the joint. At times the arthritis is decidedly plastic, the membrane, the cap
sule, and the periarticular structures being much thickened, with the formation 
of bands and adhesions restricting motion even to a considerable degree. The 
cartilages arc usually unaffected, but may be irregularly thickened and thinned. 

T reatment consists in the prevention of acute or more often subacute 
exacerbations which serve to increase the weakness antl stiffness of the affected 
joint, and in the securing of absorption of the exudations and resulting adhe-

26 
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sions to such an extent as may be possible. 'l'hc first is to be accomplished by 
avoidance of the exciting causes, cold and dampness, and by the proper protection 
of the joint by wa"n woollen clothing; the second by the emplo~meut of hot 
baths, frictions, an<l massage and clue use of the j oint, together with the inter
nal administration of the ordinary anti-rheumatic remedies-the salicylates, the 
iodide of potassium, the salts of lithium, etc. Partial ankylosis should be 
broken up under ether, and followed by massage, the douche, and active and 
passive motion . 

(F) GOUTY ARTflRITIS. 

Whatever may be the essential nature of gout, its most constant manifestation 
is in the j oints, in the smaller much more often than in the largcr-e. ,q. those 
of the fingers, and especially the metatarso-pbalangcal articulation of the great 
toe. Deposits of the urates, chiefly sod ium umtc, occur in the connective 
tissue of the joint; they produce destruction of the cartil ages, unless it be true, 
as has been maintained by some, that the deposit can take place only in carti
lage that is in a state of necrosis. As a result of the irritation consequent 
upon the presence of the abnormal salts, there is overgrowth of the connective 
tissue, with later contraction of the new-formed fibrous tissue, followed by altera
tions in the shape of the joint and impairment of its motions. R epeated attacks 
of a.cute inflammation occur, of g reater or lesser intensity according to circum
stances. Frequently the urates form masses of considerable size in the affected 
joint (clialk-stones, toplii}, which may long remain without exciting any particu
lar disturbance, may give rise to the formation of an abscess, or may often 
cause ulceration of the skin and exposure of the chalk-stone. As is the cruse 
in rheumatism, the joint affections of gout arc but symptoms of a diathetic 
state, the consideration of which belongs to the physician rather than to the sur
geon, except so far as they may produce disab ling contractions and deformities. 

(G) OSTEO-ARTHRITIS (CHRONIC RHEUMATOID ARTITRITCS, RHEUMATIC GOUT, 
ARTHRITIS DEI<'ORMANS). 

For many years a disease in cer tain respects much resembling rheumatism, 
in others resembling gout, has been recognized. As a rule having few excep
tions, it is very chronic; goes steadily on from bad to worse; often produces 
extreme deformities; and disables. its subj ects, even to the extent of altogether 
preventing motion in the affected j oints.. Of the many names that have been 
given to it, that of osteo-arthritis is to be preferred. I t is occasionally acute, 
when the patient is generally a young woman, though this form of the affection 
may be met with in children. 'fh e disease is ordinarily seen in middle or 
advanced li fe, even up to extreme old age. Women are more often attacked 
than men. Of the smaller joints those of the hands and feet, of the larger the 
hip and knee, are the ones usually diseased: as a rule, two or three of the larger 
joints are affected at a time; when mono-articular it is most frequently located 
in the hip or knee. 

Its assumed causes arc many. As predisposants there are heredity, a rheu
matic or gouty family or personal history, long-continued hard work, mental 
worry, an occupation or residence favorin g exposure. ~l.1he exciting cause has 
been found in cold, in dampness, in injury, in the wretchedness of poverty, 
and in a. trophic neurosis of undetermined origin, at times doubtless septic. 
It is one of the earlier degenerative affections, and anything that will impair 
the general strength may be a. cause, especially anything weakening the nervous 
system. The poor are very subj ect to it, but perhaps no more so proportion
ately than the well-to-do, the pri,·ations of the one class being offset by the 
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nervous strains of the other . A curious illustration of the possible causative 
effect of dampness and want of sunlight may be afforded by the fact that the 
disease has been found in five out of sixteen skeletons of gorillas examined in 
various European museums, the nati\'e home of the gorilla being in the depths 
of the African forests; although more probably in this case the true cause is 
to be found in the abnormal and depressing effects of captivity. 

The advocates of the neural theory of causation believe that "the articular 
lesions are peripheral manifestations of a degenerative change in the center for 
joints situated in the medulla oblongata." 

'fhe articular carti lages are first affected. ~~here occurs a fibrillary degen
eration of the intercellular substance, with abundant new growth of the cartilage
cells, and soon a breaking down and disappearance of both, leaving the smface 
eroded and velvety, or, less often, smooth and thinned. By pressure of the 
adjoining bone marked central thinning is produced, the extent and precise 
location of which are determined by the pressure. Later there is complete 
disappearance of the cartilage and exposure of the underlying bone. This in 
its turn wastes away, with resulting changes in its shape. Not seldom the 
external layer becomes sclerosed, even of ivory-like hardness, and by pressure 
is worn clown uniformly 
or in grOO\'CS. While F1a. 164. 
the central part of the / 
articulating surface is 
wearing away, the pe· 
ripheraJ is increasing in 
thickness, and grows out 
into lips hanging O\'Cr 
the edge, which later 
partly or wholly ossify 
(Fig. 164). The syno
vial fringes enlarge. new 
ones form, and out
gro'' ths arc developed. 
The original cartilage
cells of tbe membrane 
proliferate greatly. Ad
hesions of adjacent sides 
of the fringes take place. 
~Iany of the outgro'' tbs 
become pe1lunculated, 

~~~~e:~~1:1~<l~fc~~=:tu1~~~ Advan~~~c~~~~~~~~~~~~~~ t~;o~1~~~~·1r~1~F~~:!N~fo~HM~ved 
one variety of•· floating 
carti lage." 1'he capsule arnl ligaments, at first 01~ly cot~gestcd and cedemato.us, 
after a time as a rule undergo fibrous rlegenera.t1on, with l~ter the .formatIOn 
of adhesions and contractions. They seldom os8ify. Occas10nally, mstead of 
becoming harder and finner, they ~often and p~rmit undu~ mov7~en.t ~f the 
joint surfaces, even to the extent of the production of luxat10n. lhe 1rntated 
periosteum over the end of the affected ?one ~brows out new bo?~' t~e o~~e
ophytes at times being numerous and. of cons1<1era_hle le~gt~. Ihe mtct ~or 
of the joint is generally dry, but occaswnally contarns fluid Ill large quantity 

~~·~~~~1~fc1~~~~~~- cst~b~~·~~:d0~,i~!:ea ~~;1:~~\-i ~n;:~;~:~e 1\J~~~u~~r ~~·~~~~;~c~~r: 
early. 'l1 he tendons passing over the joint may harden and contract, ma_v ossify, 
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may become detached from the bone, or may soften and disappc4r. At the 
shoulder the long head of the biceps is commonly destro~•cd. 

As the result of changes m the shape of the art1culatmg surfaces, of new 
growths upon their edges, and of degeneration of the synovial membrane, the 
liga.ments, the muscles, and the tendons, deformit.v and restriction of rnO\'ement 
soon follow and become greater and greater. ln the hand, where the disease 
so commonly manifests itself, pronation occurs, with the fingers strongly in
clined to the ulnar side and held in flexion or extension. On the sides of the 

~~!~[J;i~~~iu~:e(:~~1~~~~.~:~!~1:r°~et:~.~~aj~Y ~~n~~~:~nb~!~;~~i~~~~~e~a;~; 
knobbed condition of the fingers may be almost the only observed indication 
of the existence of the disease. Several of the vertebrre or all of them may 
be tied together by a bridge of bone, often said to be produced by an ossifica
tion of the anterior common ligament, but really by a new formation in place 
of the ligament, which has undergone absorption. In a few cases almost every 
joint in the body has been found firmly fixed. the patient being incapable of 
movement. While all these changes are going on in the joint there are very 
slight or even no constitutional disturbances present. Suppuration does not 
take place either in or about the joint, except in rare cases. 

The symptoms of the chronic variety, when the disease is well developed, 
are unmistakable, the only other affections likely to be thought of being chronic 
rheumatism and gout. 'rhe coexisting enlargement and distortion of several 
joints; the grating and creaking on movement; the slow progress of the 
malady; the long continuance of the ability to go about and attend to business; 
the absence of severe pain; the normal temperature and pulse; the want of 
the proper symptoms of rheumatism and gout,-all these taken together render 
the diagnosis easy and certain. In the a.cute variety, occurring generally in 
children and young adults, the intensity and rapid development of the disea.se, 
the symmetrical joint involvements, the articular enlargements, and the early 
manifestation of muscular atrophy indicate the nature of the affection. When 
only a single joint is affected-and this is, as has been stated, far more often 
the hip-the diagnosis for a time may be uncertain. Like the other varieties, 
it is generally seen in old persons (malum cox<£ S('nile), but is occasionally met 

:~~~h~~{e~~n~~~~~:~ts~pe!itaf:;~~e::!.ru!~I~:; ~~n~~::~:J ~~rf~o~~:1fa~~~~it~~ 
a number of weeks or even months the limb will be shortened and the joint 
motions much restricted. Such a case has often been mistaken for an old 
unrecognized fracture of the neck of the femur. Long ago it was described 
by Bell as an '~interstitial absorption" of the neck, but in such cases not 
simply an interstitial but a general and extensive absorption of both head and 
neck has taken place, with the formation of new bone along the neck in sub
stitution of that taken away. The destructive and formative changes about 
the joint are in no material respect different from those observed in the ordinary 
polyarticular variety. 

Of late Spende1· has called attention to certain symptoms that are developed 
early, before any distinct evidence is afforded of articular changes. These are 
(1) rapidity of the heart's action and increased arterial tension, due to dis
turbance of the inhibitory action of the pneumogastric; (2) the appearance of 
bronzed and discolored patches upon the sk in; (3) clamminess of and atrophic 
changes in the skin because of vaso-motor disturbances; (4) pain in the muscles 
of the ball of the thumb or along the inner side of the wrist. The importance 
of these symptoms, if they prove to be constant ones, is very great, as only at 
an early stage is the disease curable. When joint changes to any considerable 
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extent have taken place, the damage is irreparable, and, probably, further 
progress of the malady cannot be arrested. 

'l'he t reatmen t must be by the removal as far a possible of all depressing 
causes, the improvement of the genera] nutrition, and the administration of 
drugs and the employment of measures that will promote absorption . Cod
li\•er oil is cf much value, as is arsenic in the early stages; la.ter on arsenic 
bas proved to be decidedly injurious. 'l'he iodides, especially that of iron, are 
beneficial, as are electricity, baths, douches, and massage. Various thermal 
and sulphur springs have enjoyed considerable reputation as affording relief. 
Blisters and other strong counter-irritants, especially the actual cautcry, have 
been employed, but it is very doubtful if they ever do much good. If 
hydrarthrosis is present, compression or better aspiration and carbolic injections 
should be employed. Here is the one great exception to the rule of securing 
rest to a diseased joint. Immobilization is not indicated, but active and 
passive movements should be employed as long and as freely as possible. 

(rr) NEUROPATllIC ARTHRITIS, OR TABETIC ARTIIROPATHY (C11ARCOT's DISEASE). 

Since it was first described by Cbarcot in 1868 a peculiar ost1'0-arthritis in 
patients affected with locomotor ataxia bas been frequentl_v observed. 'l'bejoint 
changes are in the main those of osteo-arthritis in general, but there are certain 
differences of importance. The disease is much more acute, and affects chiefly 
the Jarge joints, particularly the knee. There is little or no pain, and constitu
tional disturbances are absent. Without any injury having been received, the 
joint suddenly swells, and soon a large intra-articular effusion occurs, which after 
a time disappears through absorption or organization. Extensive and at times 
very rapid ulceration and wearing down of cartilage and bone take place. 
New formations are as a rule very 1imited, though an hypertrophying variety 
is sometimes met with. The lesion often extends some distance up the shaft, 
and pieces of bone are separated as though there had been a comminuted 
fracture. 1\Iarkcd grating and crackling even on slight movement are per
cei\·ed early. 'The ligaments quickly break clown, with resulting great mobility, 

~~=~fct~el~~:t\~~:Z :~~-:~!'.on .Gr~~s~~~~~~;'o~ 1~1~:~~~~~::J~~~~bd~f~~:~t~b:·~~~~~ 
All these changes may take place while the patient is confined to bed, proving 
conclusively that the rapidity and extent of the lesions are not due to over-use 
of an osteo-artbritic joint the sensibility of which has been greatly diminished 
or practically altogether lost because of the existing tabcs. Ordinary osteo
arthritis may occur in a tabetic patient, but it does not run the acute course 
that is so characteristic of tabetic arthropathy proper. That the disease does 
not depend upon degeneration of the peripheral nerves is shown by the absence 
in a considerable proportion of cases of any marked changes in such nerves. 
Everything seems to indicate that the disease is a. peculiar one, depending upon 
changes that have ta.ken place in the spinal cord, perhaps in the anterior horns. 

'l'he t reatment is practically confined to protection of the affected joints 
from injury, and to limitation of the abnormal movement by position or by 
apparn.tus. If dislocation of a joint in the lower extremity has occurred, it 
wi ll probably be necessary for the patient to keep bis bed. In a few cases 
excision has been done, but the results have not been satisfactory. 

( l) IIYSTERICAL JOINTS. 

More than half a century ago Brodie directed attention to cases of seeming 
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articular disease in which no joint lesion was present, and which were only 
manifestations of hysteria. Since then such cases have been found to be of 
frequent occurrence. In the great majority of instances the patients are 
women, especially young women. Generally they arc well educated, in easy 
circumstances, and highly impressionable, often the subjects of some ovarian 
or uterine disturbance. 'l1he knee and hip are the joints commonly affected; 
the trouble may come on rmddenly and without known cause or after a. slight 
injury. or follow a mild arthritis which bas quickly rlisappeared. The patient 
imagines that she has serious disease which causes great local distress and 
decidedly or entirely prevents passive motion except at the cost of much suffer
ing. Active motion may seem as impossible as though the muscles were 
paralyzed, or, as is usually the case, may be executc<l without special difficulty, 
but in :1 rather feeble way. The parts are generally normal in size and appear
ance except as affected by a slight amount of atrophy from disuse, or are at 
times somewhat swollen. and a little reddened, commonly because of the appli
cations that have been made. There is great hyperesthesia of the skin, the 
least touch causing pain, much more than that produced by firm pressure. 
'..I.1here may be an apparent rigidity of the muscles about the articulation, but 
this at once and completely disappears when the patient is anesthetized. The 
joint may from the first be held fixed in extension or flexion, but will rarely 
be found at that angle of fiexion which secures the greatest ease and which is 
characteristic of a true arthritis. Very often the position of the limb varies 
from time to time, the change, it may be, occurring suddenly. 

The local temperature is normal, or even subnormal, because of the sluggish 
circulation, though transient and variable increase of heat may be noticed that 
may even appear quite regularly at certain hours of the day. It is of the 
highest importance that the true nature of the affection should be determined 
at an early period. 'fhese cases are often misunderstood, and the patient is 
tre:1tccl for actual articular disease, traumatic, rheumatic, or even tubercular, 
and in consequence becomes a permanent cripple. 

1'he d iagnosis is to be established by observing, first, the marked dispro
portion existing between the subjective and the objective symptoms. a dii;;pro
portion so characteristic of all manifestations of hysteria.; second, the intense 
hyperesthesia; third, the absence of any evidence of degeneration of the tissues; 
fourth, the complete relief of symptoms when the attention of the patient is 
directed from herself and her malady; and fifth , the entirely normal outline 
of the joint and complete freedom of its motions during the anesthetic sleep. 
It should not be forgotten that in any case of suddenly appearing disease of 
the knee or hip in a. young woman, especially if she is of a neurotic tempera
ment, the antecedent probabilities are all in favor of the hysterical nature of 
the affection. But before concluding that it is of such nature care must be 
taken to make sure that there are not in and about the joint evidences of an 
organic lesion. 'The extreme difficulty at times of learning the real character 
of the disease and the deceptive character of this neuro-mimesis or nervc
mimicry are shown by the fact that in some cases surgeons have commenced an 
excision or amputation only to find upon exposuro of the joint structures that 
there was nothing the matter with them. 

The treatment is constitutional, supporting, and tonic, and directed to 
any existing visceral disease. Moral treatment is especially needed. Unless 
the confidence of the patient is gained and she realizes the truth of the state
ment made to her that she has no joint disease, she will not get well. Of local 
treatment the less the better. Electricity, frictions, baths, massage, all '1!"e 
very apt to keep the attention of the patient fixed upon her affection. The 
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joint should never be immobilized, and no brace of any kind should be applied, 
a"' fixation of the articulation will almost certainly cause the formation of dis
abling adhesions. H ypnotic suggestion has bcc~1 found curative in certain 
cases. 

SECTION IV.-NEURALGIA OF JOINTS. 

Neuralgic pain in a joint may be due to constitutional or to local ca.uses-i. e. 
to diseas~ of the brain or spinal cord; to neurasthenia: to malaria; to syphilis; 
to nerve injury; to pressure upon the main trunk high up or upon branches 
n<'ar the articulation by a. tumor or an inflammatory new growth; to affection 
of organs more or less remote, as in the hip in cases of uterine or ovarian 
disease. Like similar pain elsewhere, it is intermittent and variable in 
int~nsity, and is unassociated with any apparent permanent change in the 
arttcul:tr or periarticular structures. It is to be treated in the ordinary way, 
by improvement of the hygienic surroundings, by regulated exercise, and by 
the therapeutic or operative removal of the existing cause. In a few cases it 
has been asserted that there has been a neuralgia, generally located in the knee, 
so intense and so persistent that it could be relieved by nothing short of nerve
stretcbing, neurectomy, or amputation. I t may well be questioned if some or 
even all of these rases were not really hysterical affections instead of arthralgias. 
Occasionally peripheral neuritis consequent upon tra.unrntism, the pressure of 
a. tumor, or disease of bone has given rise to arthritis that bas ended in anky
losis and deformity. 

SECTION V.-WOUNDS AND INJURIES OF JOINTS. 

Wounds of joints are of two classes, non-penetrating and penetrating. The 
former are of little importance as long as they do not suppurate, but when they 
suppurate there is danger of extension of the inflammation to the joint. If 
attemled with loss of substance, the resulting cicatricial contractions may more 
or less interfere with articular movements. However slight such a wound may 
be, it is wise to stop all motion of the joint, to clean and close the opening, and to 
apply an antiseptic compress. In a few days complete repair may be expected. 

Penetratin,q wowuls, on the other hand, are al ways serious accidents. If 
~hey are properly treated recovery follows in a large proportion of cases; if 
improperly treated or neglected they are almost certain to result in local destruc
tion, not seldom in loss of life. Aside from compound dislocations and com
plicated fractures, which are considered elsewhere, they are generally produced 
by gunshot, by stabs, or accidentally by tools of trade. In a few cases in 
originally non-penetrating injuries communication with the joint is established 
later, often through a bursa. 

'rhe symptoms vary according to the nature of the vulnerating body, 
the joint opened, and the extent of the injury, though there will be always 
observed a discharge of syno\•ia more or less mixed with blood, and in a. 
short time swelling of the parts from hemorrhage and intra-articular effusion. 
'rhe discharge of synovia in small quantity, however, is not pathognomonic, 
since it may come from an unconnected bursa; but if synovial fluid to any 
considerable amount is poured out, penetration of the joint should be accepted 
as .a fact. ln large wounds the articulating surfaces can be seen or felt. 
Pam and bleeding a.re alwa.ys present in greater or less degree, but are not 
indications of penetration, as they are equally associa.ted with wounds that 
do not open the cavity. If protected from septic infection, the opening in the 
capsule readily closes, the effused serum and extravasated blood arc absorbed, 
the synovitis quickly subsides, and recovery takes place with little or no impair
ment of the functional value of the part, though some wea.kness and a slight 
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restriction of motion arc apt to continue for a time. When such a wcund 1s 
made by an unclea.n instrument, or if at any time before healing it becomes 
septic, the symptoms are very different and the prognosis is grave. By the 
end of about the third or fourth day after the receipt of the injury, or at such 
period as infection of a primarily aseptic wound may occur, the symptoms of 
suppurative synovitis, already described, become manifest. If promptly and 
vigorously treated, the joint may and generally will be saved, though prob
ably in a decidedly damaged condition. It is not in the fact that the wound 
involves an articulation, but in the risk of its becoming septic, that the great 
danger lies. Here, as elsewhere, every effort must be directed toward prevent· 
ing this occurrence. 

By far the most dangerous of the joint wounds are those produced by 
gunshot. In military surgery until recently, whether the articulation was 
extensively crushed by the passage into or through it of a large ball or piece 
of shell or opened by fissuring of the extremity of the wounded bone, unless 
amputation or excision was primarily performed a suppunitive arthritis was 
developed within forty-eight or seventy-two hours, and quickly proved fatal, 
or was recovered from only after weeks or months, and that with a greatly 
damaged limb. When only the joint was injured there might be produced an 
articular empyema, or the pus, travelling along the connective-tissue planes or 
the tendon-sbcatbs, widely infected the soft parts. How far under the peculiar 
circumstances attending the receipt and early treatment of joint wounds in 
war it may be possible by "first aid'' and after antiseptic treatment to pre
vent such wounds from becoming septic is a question as yet unsettled, though 
the limited experience of a few surgeons in late wars renders it highly probable 
that 1'ery much may be accomplished. 

But in civil life, in which the wounds are commonly produced by pistol
balls, it has been clearly shown that under proper treatment the joint injury 
in the great proportion of cases may be conducted to a safe termination, even 
to the extent of preservation in large measure of the articular movements. 

Treatment.-Such a wound should never be examined with dirty fingers 
or a dirty probe. The track of the ball and the probable extent of the damage 
done should be determined only with an aseptic instrument or a thoroughly 
cleaned finger. As a rule having very few exceptions, a piece of cloth carried 
in with the ball can be detected only by the finger, and the presence of such a 
foreign body is almost absolutely certain to infect the wound . The opening 
and the track being enlargeU if necessary, all foreign bodies and all com
pletely detached pieces of bone should be removed and the wound carefully 
disinfected as after compound fractures. A drainage-tube should then be intro
duced, through and through drainage being secured if required. Antiseptic 
dressings should then be applied and the joint immobilized. When the bone 
injury bas been so extensive as to necessitate operation, atypical rather than 
typical resection should be done. 

As in the larger wounds in ·war, so in the smaller ones in civil life, the fate 
of the part if not of the wounded man himself is in the hands of him who first 
sees him; in other words, if septic infection is prevented a good recovery may 
be expected. If the wound becomes septic the cavity and the suppurating 
tracks about must be opened up and thoroughly cleaned, sequestra removed as 
they become separated, and proper general treatment pursued. Ankylosis of the 
joint, frequently complete, is the ordinary termination if part and life are saved. 

Sprains.-By far tbe most common joint injury is sprain. This 1s pro
duced by a sudden wrench or twist of the articulation, and is experienced most 
frequently in the ankle and wrist, in the former because of a misstep or a fall 
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upon the foot, in the latter because of a fall upon the hand . Its degree may vary 
from that which is so slight that its effects quickly subside to that which is asso
ciated with luxation or fracture or both . 'J'be 1inc of displacement may pass 
through any section of the investing capsule, according to the mode of produc
tion of the injury, but it most often is through that part in which motion is 
physiologically least; hence in the binge-joints it is lateral. By the abnormal 
movement the synovial membrane is unfolded on one side and compressed on 
the other, and when the normal limit of such change is reacbc<l the membrane 
is torn and crushed. The ligaments, though their fibers cannot stretch, do 
elongn,te somewhat as a change is produced in their structural reticulations (as 
iliustrated in the Indian puzzle), but the limit is quickly reached, and further 
extension produces laceration. The degree of tearing varies according to the 
severity of the wrench, from that of only a few fibers to that of the entire liga
ment, to its detachment from the bone, to the production of fracture or disloca
tion, and to rupture of distant muscles. Laceration of the vessels and slight or 
extensive hemorrhage into the joint-cavity, the meshes of the articular structures, 
and the connective tissue outside necessarily occur. Intra-articular extrava~a
tion to any consi<lentble amount is indicative of severe injury and adds greatly 
to the gra,vity of the case. 'fhe accident is most common in young and middle
aged adults, is most likely to affect a joint that bas previously been sprained, 
and is much more easily produced in a deformed limb or one in which the mus
cles are feebly developed and the ligaments relaxed; hence its frequency in the 
weak-ankled. 

'rhe symptoms are well marked, the only question, as a rule, being 
whether or not the case is a simple sprain or whether there is an existing luxa
tion or, more often, fracture. Pain is instantly produced, and is always severe. 
Not very rarely the patient faints. After the first sharp attack there occurs 
a period of comparative ease, followed, either quickly or more commonly 
after the lapse of' some hours, by a return of suffering, due to tension and in
flammation. Before long the parts become swolien. If there is much hemor
rhage into the joint-cavity, the fulness may be observed within a very short 
time, but ordinarily onl,v after a few hours; it is then due in part to extravasa
tion, but chiefly to effusion into the cavity of the joint and the periarticular 
structures. The swelling is especially noticeable in those parts of the articula
tion in which there is least pressure exerted by tendons and ligaments. Move
ment of the joint is arrested either wholly or in large measure. If the ankle or 
the knee is affected the paticut cannot walk at all, or can walk only with a limp. 
After a time, usually several days, subcutaneous extravasations are seen, with 
resulting color-changes in the skin. If in a hinge-joint a lateral ligament has 
been completely torn across, the gap ma.y commonly be felt, and an abnormal 
movement of the joint can always be effected. Laceration of a muscle can be 
detected by touch, as also can a fracture with or without separation of the frag
ments, as in the lower end of the radius or through a malleolus. In the ankle, 
as pointed out by Callender, "sprain fracture" may occur. This is a fracture 
of a pa.rt of the articular surface. Its existence cannot be discovered by touch. 
~I.1his accident explains nmny of the cases of ankylosis of the ankle following 
what is apparently a mere sprain. 

The prognosis varies with the joint affected, the extent of damage clone, 
and especially the promptness and efficiency of treatment. When there bas 
been a large hemorrhage into the cavity, blood-clots often remain for a consid
erable time; occasionally their organization and fusion ~rith the adjacent syno
via.I membrane result in adhesions which decidedly restnct the after movements 
of the joint. 
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The treatment has for its object, as far as possible, the prol'ention or the 
limitation of the inflammation in and about the joint. In the milder cases rest, 
with cold or, much better, hot applications, may be all that will be required. 
Compression is of decided service, a layer of cotton or wool being wrapped 
around the joint and held in place by a moderately tight bandage of flannel or 
rubber. After the active infla.1mnation has subsided, massage is of great value, 
and its early employment is advised by many surgeons. Free active and pas
sil'e motion of the joint from the first, as has been strongly adl'ised by some, 
is painful, and cannot be otherwise than injurious when the sprain is a severe 
one. By far the best treatment, as a. rule, is immobilization of the joint by 
the application of a plaster-of-Paris bandage. If applied soon after the acci
dent has occurred, it will very much lessen congestion, hemorrhage, and effu
sion, and diminish the time of confinement. If there has been a large amount 
of blood poured out into the joint, it should be withdrawn through an aseptic 
aspirator needle before the dressing is applied. One great adl'antage of this 
method of treatment is that it will permit of the patient's going about and 
attending to business if necessary---on crutches if the sprain is of the knee or 
the ankle, with the arm in a sling if the affected joint is of the upper extremity. 
Immobilization applied at once and maintained for a number of weeks, espe
cially if the patient is kept quiet and the limb elel'ated, will in great measure 
prevent the occurrence of the weak, swollen, painful, and crippled condition of 
the joint that so often follows a severe sprain treated in other ways. Even if 
there has been a fracture or a dislocation, this method of treatment is the best 
that can be employed. 

Ankylosis.-As the result of cicatricial contractions of new-formed granu
lation-tissue in and about a joint, its motions are restricted, and the articulation 
is said to be an kylosed. Limitations of movement due to loss of substance in 
the skin and underlying soft parts consequent upon severe injuries, or due to 
contractions of muscles and tendons, are not, properly speaking, cases of anky
losis, though they are at times associated with the ankylosing effects of articular 
and periarticular inflammation, and, it may be in marked degree, increase the 
disability due to such inflammation. 

That ankylosis may be produced, there must hal'e been (1) a blood-clot adhe
rent to the folds of the synol'ial membrane which later has become fused with 
them; or (2) the organization of an exudate within the joint commonly attached 
to eroded parts of the articular cartilage, though at times deposited only in an 
interosseous ligament; or (3) similar change in an exudate in the subsynovial 
and interligamentous connective tissue; or (4) degeneration of ligaments, with 
after-contraction of the substitution granulation·tissue and the formation of 
adhesions to the adjacent parts; or (5), what most often occurs, a combination 
more or less extensive of two or more of these conditions. Until a few years 
ago it was beliel'ed that simple disuse of a joint would be followed by ankylosis, 
but this is now known to be an error, at least as to the larger joints. Without 
inflammation of some form or other, ankylosis cannot take place. ~l1be restricting 
band or bands may be of limited extent outside the cavity and of considerable 
length within, or they may be very extensive in and about the capsule and very 
short bet·ween the ends of the bones. The inflammation may terminate, as it 
commonly does, in the formation of fibrous tissue, or may go on to ossification, 
partial or complete. When the latter change has taken place within the joint
cavity, where osseous union is generally found, there must have been a prior 
opening up of the cancellous tissue of both the articulating bones. If the bone 
deposit is external, it may occupy the place of a degenerated ligament and adja
cent connective tissue, having started from the periosteum and passed over the 
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jornt as a natural splint altogether pre,·enting any movement; or it may be in 
patches, larger or smaller, in the parts outside the synovial membrane. 

According to the degree of organization of the new-formed tissue, ankylosis 
is fibrous or bony; as respects the extent of restriction of movement, it is par
tial or complete. 

Except when, as after certain fractures and in cases of osteo-arthritis, the 
ankylosis is clue to displaced fragments and stalactitic outgrowths, or when there 
bas been but a limited bone deposit in the periarticular structures, bony anky
losis i::i a complete one. It is uot, however, by any means always associated 
with entire obliteration of the joint-cavity, for, as has already been stated, 
there may be only an outside bridge; and when the union is an internal one 
very often there will remain for years or through a long life a small synov ial 
cavity . The fusion of the articulating bones is seldom so complete that the 
line of junction is not recognizable on section, but occasionally it is impossible 
to find where one bone ends and the other begins, even the medullary cavities 
being so directly continuous as to constitute but a single one. 

Bony ankylosis is commonly a termination of septic (often an osteo-myelitic) 
or tubercular inflammation, while fibrous ankylosis, which may be met with after 
any form of joint inflammation, is very generally due to a traumatic, a gonor
rheal, or a rheumatic arthritis. 

In the fibrous variety the adhesions may be so extensive and short as prac
tically to prevent all motion at the joint, or so lax as to interfere but little with 
the ordinary movements; or, as is more commonly the case, they may be sufficient 
decidedly to limit the use of the limb. In the cases in which this variety most 
strongly resembles the bony,even when motion 
at the articulation cannot be re~ognized, its F10. 165. 
fibrous natul'C is proved by the pam attending 
manipulations and the manifestation within 
a few hours of the symptoms of irritation or 
inflammation, especially a local rise of tem
perature. 

'fhc ill ~fleets of an ankylosis are propor
tionate to the resulting interference with the 
physiological use of the joint; they depend, 
therefore, not only on restriction of motion, 
but also, and to a greater extent, on the an
gle of fixation. A knee completely anky
losed in the straight position is much better 
than one held in permanent Hexion or one 
which is morable and yet cannot be fully ex
tended (Fig. 165). An ankylosis of the elbow 
that prevents the forearm from being flexed 

~:.i~~i\71~t t;~~~1 ~n'~i~~ ,~-1~~c~r~~ti:n:~~l~i:~~~~ 
be carried beyond a right angle. At the 

~~;e~~~:~ 1~0n~~~'c(t~~ ahi~·e~~s~~~t~Ztl~,
1\1:! AngW!a~ro;~1~11J ?~!~~t)~nee 

free movement of the scapula, at the knee, . . 
and at the sacro-i liac junction respectively. When ankylos1s occurs ma young 
child more or less interference with the after-growth of the bone may be expected. 

'fhc treatment will depend upon the variety, the angle, and the JOIDt 
affected. When the nature and extent of an articular inflammation make it 
probable that aukylosis will occur, such inflammation should be limited as 
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much as possible. especially by rest: care, howe1•er, must be taken not unduly 
to prolong immobilization, particula.rly in cases of rheumatic origin, in which 
after a time regular passive motion should be made. In certain fractures, nota
bly those about the elbow, it has been advised by many practically to disregard 
the fracture after a few days, and by passive motion prevent the joint from becom
ing stiff; but it is better to treat the fracture in the ordinary way, remembering 
that immobilization most thoroughly limits inflammation, and that the adhesions 
are due to inflammation. Both at the elbow and at the knee (after fracture of 
tbe patella) a resulting fibrous ankylosis, if forcibly broken up, will commonly 
be quickly reproduced, but with active use of the joint will generally spon
taneously disappear in the course of a few months or at most in a year or two. 
When the ankylosis is bony and the position a good one, no treatment should 
be pursued, unless it be at the elbow, where by excision, partial or complete, a. 
serviceable movable joint may often be secured. When the angle is a vicious 
one, excision should be done or the malposition corrected by osteotomy; at the 
hip the latter is much the preferable operation. Forcible breaking down of 
bony adhesions should never be done; destructive inflammation of the part is 
very likely to follow, the original disease having been almost certainly septic or 
tubercular; and if it does not, the surfaces will unite again by bone. 

By massage, by frictions, by baths, by regulated movements, by the use 
of electricity, especially by massage and movements, much may he accomplished 
in the removal of periarticular exudations and adhesions. 

But in the majority of cases a fibrous ankylosis will require for its removal 
either a forcible rapid breaking up of the adhesions and straightening of the 
limb or a slowly-effected correction of the deformity by continuous or inter· 
mittent traction, by weight-extension, or by apparatus. As a rule, the former 
method is to be preferred. If the tendons about the joint are contractured, 
they should be divided a few days before the straightening is to be done, so 
that the little wound of the skin may be entirely healed, as otherwise it may 
be a starting·point for an extensive laceration. Very generally the tendons 
are only contracted, and that more apparently than really, and will yield readily 
enough when the limb is extended. When it is the knee that is the seat of 
the diffieulty, as is so often the case, the patient may be upon his back or 
prone; in the latter position leverage can more readily be exerted. The limb 
being grasped above the ankle and above the knee, firm, steady movements in 
flexion and extension are to be made until the leg can be fully and easily 
extended upon the thigh, when the whole limb is to be enveloped in cotton and 
immobilized by plaster of Paris, the <lressing being kept on for two or better 
for three weeks. During the straightening the rupture of the adhesions can 
be both felt and heard. The operation is usually free from danger and followed 
by little or no local or constitutional disturbance. 

But accidents, and serious ones, may occur. 1'bc main vessels may have 
become shortened and adherent, and may be ruptured when the limb is straight
ened; or there may be laceration of one of the popliteal nerves, with result
ing paralysis; or the skin and adherent fascia may be extensively torn; or lo~g· 
encapsulated pyogenic cocci may be set free and develop extensive suppuratwn 
in the leg or thigh . No one of these accidents is to be e>.1)Ccted; any one of 
them may happen . Because of the danger of setting free the infecting organ
isms and producing <lestructive inflammation of the joint and structures out· 
side, forcible breaking up of ankylosis following either septic or tubercular 
disease should not be done. By the employment of weight-extension or by _an 
apparatus permitting of a gradual widening of the abnormal angle the defonmty 
can usually be corrected after a time. 
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SECTION YI.-LOOSE BODIES IN JOINTS. 

Loose bodies !'iomctimes occur in the larger joints, in nine cases out of ten 
in the knee. 'They consist of fibrous, bony, or cartilaginous tissue or a mixture 
of them. So commonly are they cartilaginous that they are often called by 

~~~c~i~~:~·~!.c;~:~h:~a~,'i~y0~~~l~e j~:~~~a!1~~~~s ;;.:~~cn~r; Fia. 166. 
attached by a long or a short pedicle (Fig. 166). Oc
casionnJly they are multiple, but more commonly there are 
only one, two, or three. In size they vary from that of a 
pea or bean up to that of the last joint of the thumb. 
When multiple they arc usually very small. They arc 
developed in several ways, origina.ti ng (1) from vi llous 
outgrowths from the s.vnovial membrane, which are more 
a.nd more crowded off from the surface, the contained 
c~trtilagc-cclls ~rowing, and after a time often o~si(ying in 
the center; (2) from detached osteopbytes of osteo-arthritis; 
(3) from outgrowths from the articular cartilage: (-!) from 
detached piece~ of cartilage, with or without a bony sub
stratum, which have been separate1l either by sudden ''iolence 
or slowly by'· quiet necrosis;" (5) from blood-riots, either 
in the ca.vity itself or much more probably in the synovial 
yjlJi; (6) from fibrin poured out in an a.cute inflammation, Nodules of Fibro-rRrti-
or, much more often, in a rheumatic subject, over a limited lagcauached br Eion-
space under the synovial membrane, which it pushes in- gated Pedicle Plarsh). 

wan! until pcduneulation and later separation of the nodule take place: (7) 
from orergrowth of the cartilage-cells normally contained in the s_vuo,·ial mem
brane; (8) from detached tuherculized fringes or small part of the infected 
membrane. 'J1he first is by far the most common origin, the others being rare, 
most. of them (3, 5, 6, 7) very rnre. By many it has been denied that the 
floa.tmg carLilage ever 1s a piece chipped off the articulating end of the bone, 
but sufficiently numerous specimens prove that this accident occasionally occurs. 

However produced, they usually undoubtedly follow tra.uma.tism, which is 
often slight, or else are ai.;socia.ted with a rheumatic or osteo-arthritic diathesis. 
They are found in adults under middle age as a rule, and in men far oftener 
than in women. When very small and numerous they are not usually attended 
by other symptoms than those of chronic arthritis. When there are but one 
or two, and these of considerable size, they demand treatment because of the 
pain and disability produced by them. Occasionally by pressure they produce 
absorption and erosion of the bony surface with which they are in contact. 

Symptoms.-Sooner or later the presence of such a body is followed by 
a slight weakness and fulness of the joint, the patient at times feeling the 
nodule at various parts of the joint, oftenest in the neighborhood of the patella. 
Occasionally the cartilage will be caught somewhere between the femur and the 
tibia. Instantly pain is experienced, so intense, it may be, as to cause nausea 
and fainting. l\Iotion of the joint is arrested, and the patient perhaps falls . 
The inability to flex or extend the joint continues until the loose body is _dis
lodged by various movements. l\Ioderate or often considerable effusion 111to 
the joint-cavity soon occurs, but is quick ly a.bsorbed, the joint then resuming 
its previous condition. Similar attacks follow one another with increasing fre
quency, and after each the recovery is progressively less complete, until finally 
the effusion becomes permanent, and the joint is markedly weakened. 

'l'he diagn osis is, as a rule, easy. A small body which slips a.way from 
under the finger can be detected first in one and then in another ,rart of the joint. 
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When it cannot be felt its presence cnn only be inferred from the sudden 
attacks of disability. The only affection with which it can be confounded is 
the so·called "internal derangement of the knee-joint," which is caused by the 
slipping or dislocation of one of the semilunar cartilages. 'l'his also ca.uses a 
sudden, intensely painful arrest of motion at the knee, fo11owed by acute syno· 
vi tis; but the joint is more likely to be held in the locked condition, and after 
the effusion has subsided an irregularity can usually be detected just above the 
border of one of the tuberosities of the tibia. 'l'his is the edge of the semi
lunar cartilage, dislocated forward or backward. 

Treatment.-When such a sudden attack of pain and disi~bility occurs, 
the loose cartilage must be displaced by forced flexion an<l extension at the 
knee, under an a.nesthetic if necessary, after which the joint should be immo
bilized for a number of days. The only radical treatment is removal of the 
loose body by opening the joint. Modern antiseptic methods ha1•e made the 
operation a perfectly safe one, in marked contrast to the very serious results 
which formerly followed the opening of this joint. The loose body is first to 
be fixed', if possible, either by the fingers or by a steel pin thrust into it, often 
a procedure of great difficulty owing to its density. An incision is then made 
directly into the joint, as near the cartilage as possible. This is pressed out, 
or if any difficulty is experienced the finger or a blunt hook or forceps is 
passed into the joint and the carti lage seized. The edges of the wound in the 
synovial membrane are to be united by buried catgut sutures, and the cutaneous 
wound is closed and dressed as usual. The leg should be immobilized either 
by a plaster-of-Paris dressing or a splint. 

SECTION VII.-DISPLACED SEMILUNAR CARTILAGE. 

This has long been termed "internal derangement of the knee-joint," 
but is now known to be due to the slipping or displacement of one of the semi
lunar cartilages, most frequently the internal. It may occur in health, the 
coronary ligament being torn away; but it is commonly associated with chronic 
synovitis or osteo-arthritis, in which diseases the attachments of the cartilages 
are relaxed and more easily torn . 'rhe cartilage may be merely slipped between 
the ends of the bones, or it may be rolled upon itself and entirely detached 
from the tibia. Having once occurrc<l, the accident is liable to be frequently 
repeated. 

'fhe symptoms are sudden and severe pain, with inability to stand or 
walk, the leg being partially flexed and the joint locked. Swelling follows 
quickly, but subsides after displacement of the cartilage. \\'hen the luxation 
has occurred frequently, however, the effusion is more permanent and the limb 
wea.k. 

Treatment.-At the time of the accident replacement of the cartilage is 
effected by flexion and extension with rotation of the knee, if necessary under 
a.n anesthetic. Sometimes the patient will execute this maneuver himself bet
ter than the surgeon. Occasionally replacement is impossible. \Yhen the 
cartilage has been replaced the joint quickly resumes its normal condition, an 
elastic knee-cap being often em ployed to steady and assist it. If the disability 
is very great or reduction impossible, the joint should be opened and the 
cartilage seized and brought back to its normal position, where it should be 
fixed by sutures carried through the periosteum of the tnberosity. It has been 
removed with excellent functional results. Absolute asepsis is required. 
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CHAPTER VIII. 

DISLOC.\.TJO~S. 

DEFINITIONs.-A dislocation is a permanent, abnormal, total, or partial 
displacement from each other of the articular portions of the bones entering 
into the formation of a joint. 

A temporary displacement, followed immediately by a return to place, con
stitutes a sprain. 

\"\'hen the opposing articular surfaces are completely separated or touch each 
other only by their edges, the dislocation is complete; lesser forms of displace
ment are termed partial or incomplete, or sublu xations. In the ball-and
socket joints the dislocation is said to be complete when the center of the 
globular head rests outside the rim of the concave socket. 

A coexisting wound of the soft parts that establishes communication between 
the outside air and the cavity of the joint makes the dislocation compound; 
and the coexistence of other important lesions that seriously affect the treat
ment and prognosis makes it complicated. 

When the corresponding joints of a bone symmetrically placed on both 
sides of the median line of the body, as the lower jaw or a. vertebra, are dislo
cated, the dislocation is said to be bilateral. It is total when both ends of a 
bone, as the clavicle, are dislocated, or when a small bone having several joints, 
as a carpal or a tarsal bone, is widely displaced. Dislocations are double when 
symmetrical on both sides of the body, as of both shoulders. Dislocations are 
said to be multiple when two or more bones are simultaneously dislocated, as 
two or more fingers, a shoulder, and a hip. Both these last two terms are some
times used in the sense of' total. 

Ordinarily a dislocation is traumatic, and occurs abruptly in a normal joint 
as the result of external violence or of the sudden contraction of the patient's 
muscles upon the bones forming the joint, but occasionally it takes place grad-

~~1~;.e~o~ys~c~~~~~~~sw;~11~~~li1~:~~g~~~a~i~epl:~~:~~~ ;insJ:~n~~s~~::t~·~:ca~=c~0!~ 
monly known as sponlcmeous or pathological. Congenital dislocations are 
those that occur during intra-uterine life, and are usually the result of defect
ive development. 

No>1ENCLATURE.-As a general rule, the distal member of the joint is the 
one said to be dislocated: thus we speak of a dislocation of the humerus, and 
not of the scapula, when the scapulo-humeral joint is dislocated; an almost 
uni versa I exception to this rule is the term dislocation of the outer end of the 
clavicle, used instead of dislocation of the acromion or of the scapula. Some
times the na.mc of the joint or of the region is used. as dislocation of the 
shoulder, hip, elbow. 'ferms indicating direction conespond to the change in 
the position of the distal segment of the joint, as backward dislocation of the 
elbow, meaning that the upper_ ends of the radius and ulna are d.isplaced back
ward. Special names indicative of the new relations of the displaced bones 
are applied to some of the commoner varieties, as subcoracoid dislocation of 
the shoulder, iliac or dorsal dislocation of the hip. 

8T.AT£STICS.-Dislocations are less frequent than fractures in the proportion 
of 1 to 10; those of the shoulder are the most frequent, those of the elbow 
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next. The proportions vary in different statistics, but in general terms it may 
be said that dislocations of tlte sltoulder constitute from one-ltalf to two-tltirds 
of all dislocations. 

AoE.-Dislocarions may occur at any age from the very moment of birth; 
the absolute frequency is greater between the ages of twenty and thirty; the 
relative frequency, computed according to the number of people living at the 
different ages, is greatest in the three decades between forty and seventy. 
Below the age of twenty years dislocn.tions of the shoulder are rare, those of 
the elbow frequent; above that age those of the elbow are rare, those of the 
shoulder frequent. It bas been pointed out that dislocations of the elbow are 
produced in childhood by the same violence-i. e. falls upon the outstretched 
hand-that produces fracture of the humerus in adults, and dislocations of the 
shoulder in adults by that which produces fractures of the clavicle in children 
-i. e. falls upon the shoulder. 

ETIOLOGY AND MECHANISM. 

'l'he causes are (a) zn·edisposing, and (b) immediate or determining. 
(a) Predisposing Causes.-Normal predisposing causes are found in the 

conformation of certain joints which diminishes the area of contact of the 
opposing articular smfaces in certain positions or establishes conditions of lev
erage favorable for the rupture of opposing ligaments, as in hyper-extension of 
the elbow; or which avoids the opposition of ligaments, as in the movement 
forward of the condyles of the lower jaw; and also in the greater exposure of 
certain joints to external violence. Normal freedom of motion is more of a 
protection against dislocation than a predisposing cause thereto, because the 
necessary rupturing strain is not ordinarily put upon the opposi ng ligaments 
before the limit of motion bas been reached. A predisposing cause at the 
elbow is found in the outward deviation of the forearm from the long axis of 
1be arm. Patltolo9ical predisposing causes are distention of the joint by an 
effusion, destruction or softening of the ligaments by violence or disease, and 
the fracture of bony processes or of one of a pair of parallel bones. 

(b) Immediate or Determining Causes.-Thcsc are external violence 
and muscular action. External violence may be exerted directly upon the end 
of the bone that is displaced, as in a dislocation of the head of the humerus by 
a fall or a blow upon the prominent part of the shoulder; or indirectly through 
and parallel to the shaft of the bone; or in a more complex manner by moving 
the limb beyond the normal limit of the range of motion, so as to rupture the 
ligaments, and then forcing the liberated bone out of its place. 

lliusculm· action dislocates by communicating a momentum to the limb 
which acts in the same manner as external violence when the limit of the 
range of motion is reached, or by acting directly upon the end of the bone 
to draw it out of its socket. Thus a woman dislocated her shoulder by raising 
her arm quickly to strike a blow, a man dislocated both shoulders by drawing 
himself upward by his hands, another by raising his arm to paint a ceiling, 
others during epileptic convulsions; dislocation of the lower jaw may be pro
duced by yawning. Some individuals can voluntarily dislocate certain joints 
by the contraction of certain muscles or groups of muscles; in others a lia
bility to dislocation of some one joint by slight causes exists (recurrent or 
habitual dislocation) as the result of a primary traumatic dislocation, or of the 
paralysis of certain muscles, or of other pathological conditions. 
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PATHOLOGY OF RECE~T DISLOCATIONS. 

Except in very rare instances, one or more of the ligaments of a joint and 
its capsule are torn during a. dislocation; in the ball-and-socket joints the rent 
in the capsule is on the side toward which the round head of the distal bone is 
displaced; in other joints the ligaments on either side or on both sides may be 
torn, the position and extent of the injury varying with the mode of production 
ancl the range of displacement. There is reason to think that both the capsule 
and the ligaments escape rupture in the simpler dislocations of the lower jaw, 
and a few cases have been reported in which those of the shoulder have similarly 
escaped. In joints relaxed by paralysis of the corresponding muscles or by 
an effusion within the capsule, dislocation habitually occurs without laceration. 

Attached muscles that are put upon the stretch may be ruptured or torn 
from their attachment , perhaps bringing with them in the latter case the scale or 
apophysis of bone to which they are attached. Opposing prominences of bone 
or portions of a prominent articular edge or rim ma.y be broken off, as the cor
onoicl process of the ulna. or the edge of the head of the radius in a backward 
dislocation of the elbow, or the rim of the glenoid or cotyloid ca1,ity. One 
articular surface may be deeply indented by impact against the edge of the 
other surface. 

Associated injuries of adjoining parts may exist as com pl icatio ns. 
The shaft of the dislocated bone or of a parallel bone may be broken; the 
dislocated end may be split; the neighboring blood-,ressels or nerves may 
be ruptured or bruised; adjoining organs may be lacerated or compressed; 
the soft parts and the integument may be torn . Fracture of the shaft or of 
the neck of the dislocated bone may constitute a serious, perhaps an insurmount
able, obstacle to reduction, because of the difficulty of communicating the 
necessary movements to the dislocated end; the commonest example is frac-

~~~e s~~o~\1c~m~.ur~~~1ct1~~-~\Ff tl~~e a.~t\1~1~~~s c:1~ ~~mtt~act~fo~:~~~l t~!~~ait~o~at~: 
although there is reason to think that limited bruising of the head of the 
humerus by impact aga inst the edge of the glenoid fossa is not Vf>l'J uncom
mon. Partial fracture of the rim of the socket of an cnarthrodial joint or 
a,vulsion of an apophysis is common, and does not ordinarily constitute an 
important complication. Rupture of neigh boring blood-vessels is most frequent 
at the shoulder, where it usually consists in rupture or a.\'ulsion of the subscap
ular or circumflex artery. Of injuries of nen·es the most common is that of 
the posterior circumflex at the shoulder. At the knee and the elbow the main 
arterial, venous, and nerve trunks are occasionally torn. Injuries of adjoining 
viscera arc rare. In backward dislocation of the sternal end of the cla.\'icle 
the trachea. or c:esophagus is sometimes pressed upon ; and in one reported case 
the dislocated humerus was forced through the wall of the chest, the bone retain· 
ing its new position and the patient surviYing many years. 

In uncomplicated cases r edu ctio n is habitually followed by repair of 
the torn capsule and ligaments, but complete restitution to the normal condition 
may be prevented by faulty repair of some of the lesions, by periarticular 
thickening, by subperiosteal formation of bone in the young, or by more or 
less persi tent scnsiti \'Cness of the joint. Thus at the shoulder the ruptured ten
don of the supraspinatus and the upper part of the capsule ma,y fail to reunite, 
and the patient be thereby exposed to frequent recurrence of the dislocation, 
or the fracture and retraction of the greater tuberosity ma.y annul or weaken 
the power of active external rotation, or injury to the circumflex nerve may 
result in mo~~ or lesg prolonged paralysis and wasting of the deltoid. At the 
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elbow the stripping up of the periosteum from the po8tcrior aspect of the external 
condylc may lead to such thickening of the bone as will limit extension. 

In dislocations that remain unreduced the displaced and lacerated con
nective tissue becomes thickened and condensed about the head of the bone, 

sometimes uniting directly with it, some-
F:w. 167. times forming a new capsule about it 

which is more or less broadly continuous 
with the ol<l one; the torn ligaments and 
muscles contract new adhesions which 
serve to fix the bone in its new position 
and limit its motion . The untorn por
tion of the c:1psulc is drawn across the 
other articular surface (e .. 9· the glenoid 
fossa), and, if the contact is close, unites 
permanently with it; if the contact 
is not close, the cavity of the socket 
fills up with fibrous tissue of new for
mation. The dislocated bead comes to 
rest against an adjoining surface of 
bone, and under the influence of its 
pressure the bone and the periostemn are 
stimulated to the production of new bone 
about the point of contact, and thus 
is formed a bony rim, a. veritable new 
socket, possibly covered with fibro-car
tilage (Fig. 167). The o'sifying process 

; rna.y extend to the adjoining soft parts 

oiav~~~!~n~~~ii~~a n~~.1i~~~~°b~1~~1(if~~~·~rth ~~(~o~;:~~~~i ~~~~~ ~.~j1 ~i~-=~~~drp:~~;; 
with both of the members of the joint. 

A very important feature is the occasional binJ.ing fast of neighboring large 
vessels or nerves to the dislocated bone. The result of aH these changes is 
that the dislocated bone becomes permanently fixed in its new position, and its 
return to its former one can be effected only with lacerations similar to, and 
usually much more extensive and serious than, those which accompanied its 
first displacement; furthermore, the socket from which it was displaced has 
been shut off by the adherent capsule or filled up with new tissue. 

SYMPTOMS. 

JJeformity, including in this term changes in contour and attitude, is always 
present, and is frequently so marked as to be almost diagnostic on inspection 
alone. 'l1be one demonstrative sign of dislocation is the recognized presence 
of the ltead of the bone in an abnormal positon; and this sign should always be 
sought for in preference to others that are less demonstrative, but perhaps more 
easily recognized. It is obtained by palpation of the region, by systematic 
exploration of the bony prominences, and by the identification of abnormal 
prominences or of those abnormally situated, by means of gentle movements 
communicated to the limb. ri1hus in the common anterior dislocation of the 
shoulder the finger recognizes the absence of the normal bony resistance offered 
by the head of the humerus below the acromion in front, and finds a new one 
below or to the inner side of the coracoid process, which shares in rotatory 
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mo\·ements communicated to the arm; and the surgeon also notes that the a.xis 
of the limb if prolonged upward passes through this prominence. 

elon~~~~r:;1:~1i~s·~~a~t di~:i.~~s:nSisl~~~\~~ne;~~~"~o~~:~n~~de~ho~~·~!~g m:; 
arise through failure to place the compared limbs in symmetrical positions, con
trn<liction through the choice of different lines of measurement. It may be 
positively stated that, with one or two extremely rare exceptions, such as <lis
locatiou forward of both bones of the forearm, shortening can always be found 
if the measurement is made on the proper si<le and with the limb in a suitable 
attitude. The proper side is the 
one a.way from which the head of fw. 168. 
the bone has been dis located; the r 1 JJ c.· ~1' B 

'""""""'""'' ;"'""°""""'"" C=c-cccc_, , ---~""1 the limb 1s mclmed to""' d this -- •---- -- f· 
side. 'fhus, at the shoulde1 the 
measurement shou ld be made f1om 
the tip of the acromion to the ex-
ternal conclvle of the hume1 us. and 
the arm shou ld be in abduction 
Fig. 168 illustrates the som ces of ]) ' JJ 
error and contrad1ct1on. A 1 epre-

sents an anterior dislocation of the D~.·,h.fo~n~;~B;.~~B~~.~ .• :,?~hr'.1~h.~fro!.~"~'~1'.0.f01i'<~•h1>0",~.~.~.i •. r,·,1.;!\~~lJ~ae(i,~ right shoulder seen from in front; ... . 
A', the same shoulder with the 
bones in place. Measured in abduction, B 0 is shorter tlrnn B' C' or B D 
or B' D'; measured with the arm alongside the chest, B]) is as long as, 
perhaps longer than, B' IY. 

In typica l dislocations, those in which certain ligaments and portions of 
the capsule rem:tin untorn 1 the attitude of the limb is cha racteri stic, because 
of the li mitat ion of movement imposed by the untorn bands : thus in the 
common anterior dis location of the shou lder the elbow is held away from the 
side; in the common dorsal dislocation of the hip the thigh is flexed and 
adJucted. 

As the consequence of this opposition of the untorn ligaments, the normal 
range of motion is restricted in certain directions while it is unaJfoctcd in others. 
In the hinge joints the normal range of motion is restricted and abnormal 
lateral mobility exists. The statement is frec1ucntly made that mobility is 
increased in fracture and diminished in dislocation . In that form the state
ment is entirely misleading : ordinarily the mobility that is found in fracture is 
wholly abnormal and exists between two parts of the same bone; the mobility 
whose absence or restriction is noted in di5loca.tion is mobility between two 
sep:ua.te bones. Normal mobility may be rest ricted, boch in fr~ctures and in 
dislocations, by the opposition of the muscles a.roused by fear of pa.in. In 
dislocation of the elbow backward abnormal lateral mobility exists, just as it 
does in fracture of the lower end of the humerus. 

The production of the dislocation is usually accompanied by severe pain, 
which may persist for some time or ma.y promptly give place to a feeling of 
soreness, with pa.in when the member is moved or the region handled. Per
i;istence of severe pain appears to indicate that some of the soft parts are not 
torn. but are kept forcibly stretched. 

Treatment.-As a rule, a recent dislocation should be 'reduced at the 
earliest practicable moment. 'l'he conditions which may mak e dcl:iy advisable 
are great inftamma.tory reaction and swelling and grea.t shock, due usually to 
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associated injuries, which may contraindicate the infliction of pain or the use 
of anesthetics. 

~I.1he choice of a suitable method of reduction depends upon the recog
nition of the obstacles to reduction. In most cases these are of two kinds: 
the contraction of the muscles, excited by pain or the fear of pain, and the 
resistance offered by untorn ligaments or portions of the capsule to move
ments of the limb .in certain directions. Other obstacles arc the interposi
tion of a portion of the capsule, common in certain dislocations (e. g. 
the meta.carpo-phalangcal), but rare in others, and unusual relations to 
certain adjoining muscles created by a wide movement of the dislocated 
bone. 

In "typical" dislocations, those in which the limb assumes and retains a 
characteristic attitude, which has been shown to be due to the action of untorn 
ligaments or portions of the capsule in resisting movement in certain directions, 

Fw. 169. 
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Diagrumtoshowtheeffectofthepositionofalimbuponthetenslon 
ofaligament(originnl). 

it is essential th::i.t the 
limb should be placed 
in a position and moved 
on ly in a direction in 
which the opposition of 
these untorn structures 
will not be encountered. 
Fig. 169 shows diagram· 
matically the position 
(A) in which the liga
ment ( L) opposes and 
that (B) in which it per
mits the movement of 

the limb in the direction indicated by the arrow, and by which the bead would 
be restored to its socket (S). In "atypical " dislocations the laceration of the 
ligaments and capsule is so extensive that they offer little or no opposition to 
movement in any direction. In the typical forms, therefore, certain well-defined 
manipulations are needed whether anesthesia is or is not employed to remove 
the opposition of the muscles; in the. atypical forms reduction is usually very 
easy by moderate traction and coaptation, without special attention to the 
attitude of the limb during the manipulation. 

Reduction by manipulation is a. term applied to a succession of gentle 
movements communicated to the dislocated limb by which the sides of the rent 
in the capsule arn separated from each other and the bead of the bone is rolled 
back into place by the aid of the'untorn ligaments. 'rhe method is applicable 
only to typical dislocations, and the best-known examples are Kocher's method 
for the reduction of anterior dislocations of the shoulder, and Bigelow's for 
that of dorsal dislocations of the hip, the details and mechanism of which 
will be described in the appropriate places. 

'l1he opposition of the muscles, by which is meant a persistent contraction 
of those attached to the dislocated bone which prevents its movement toward 
its socket, may be annulled by anesthesia, or overcome by forcible or per· 
sistent traction, or avoided by momentari ly distracting the patient's attention. 
'The use of anesthetics has made the reduction of most dislocations very easy. 
It should be pushed to the point of complete muscular relaxation: this is some
times obtained during the short period of primary anesthesia which usually 
precedes by some minutes the condition of complete anesthesia, and in the 
simpler cases reduction may be then obtained; but if the manipulations are 
likely to be at all prolonged, or if the patient is feeble or diseased or suffering 
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from shock, it is safer to wait for complete general anesthesia. The proportion 
of cai::.es in which death has followed the use of an anesthetic in the reduction 
of cli,locations is exceptionally large, and seems probably to he clue to its timid 
and insufficient use; the anesthesia not being complete, the reduction causes 
dangerous shock by pain . Such, at least, appears to be the explanation of the 
disproportionate fatality of minor but painful operations under an anesthetic. 
Ether is safer than ch loroform for the purpose. 

'The u~e of pulleys, which formerly was general, is now rare fo the reduc
tion of recent dislocations, having been replaced by anesthetics or by the pro
longed appli cation of moderate traction, the muscles yielding gradua11y to 
fatigue. This gnid ual traction can be made by a weight and pulley or by 
india-rubbcr, or, in some cases, by the weight of the dependent limb in a suit
able position. E\·en without n.nesthesia, if the attention of the pn.tient be 
diverted the muscles will sometimes be seen to relax, and then by a sudden 
sharp blow the bone may be replaced. 

ln cases in which rcduc:tion is prevented by the interposition of a portion 
of the capsu le, as at the metacarpo-phalaugeal joint, or of a muscle or 
tendon, as occasionally at other joints. an open artbrotomy may be necessary. 
Under the protection of antiseptics this operation is reasonably safe, but the 
ri~k appear:s to be least. in the case of the 1ar~er joints, if it is done while the 
injury i~ fresh, on the first or second da.r, or. failing this, if it is postponed to 
a much later period. after the reaction has subsided and the extrnn1sated blood 
has been reah,orbed. about the third or fourth week. 

In o ld dislocations the manipulations used in recent ones will sometimes 
succeed after the adhesions that bind the dislocated bone in its new })Osition 
ham been ruptured by forcible movements of the limb, but usually strong 
traction is also required to draw the bone to its place. Interference in such 
cases is unavoidably blind and uncertain; more extcnsi\•e lacerations are neces
sary to free the bone than those occasioned by the original dislocation, and the 
changed relations of important vessels and nerves are such, and their fixation 
b~· cicatricial tissue is so firm, that serious injm,v may be done. I t seems much 
safer, therefore, in many cases to resort to a cutting: operation if the attempt is 
to be made to restore the bone to its place. Furthermore, the strnctural 
changes, are occasionall,\~ so ~reat that eYen if the dislocation is reduced the 
condition of the joint will fall far short of the normal, and the limb. in ~uch 
cases, will be no more useful than while the dislocation exi~ted. Hence in 
some instance it is as well to let the dislocated bone remain unreduced. 

'l'hc accidents that may follow attempts at reduction are numerous and 
varied. The sk in may be torn by exce;;:.sive and improperl_y applied traction, 
the bone may be broken, vessels and nerves may be ruptured, suppuration may 
be excited, and death may fo llow through the agency of the anesthetic or the 
shock of the manipulations. 

Fracture of the bone may occur, and may involve the shaft, the neck, or 
the bony prominences, the fracture of the olccranon in old backward disloca
tions of the elbow being the commonest example of the latter. It has b~en 
noted that the bones of a. dislocated limb sometimes show exceptional fragility, 
apparently the result of interstitial cha.nges provoked by disuse or altered con
ditions of nutrition consequent upon the prima,ry injury. 

I11Juries o.f vesst>ls are most frequent and important in the common forms 
of anterior dislocation of the shoulder, and of these the commonest appears 
to be the rupture of the subsca.pular or circumflex a.rtery or its arnlsion fr~m 
the axil lary. The ax illary artery itself has been torn completely across, or its 
inner and middle coats ruptured; the axilla.ry \'Cin has rarely been injured. 
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Rupture of an artery at the shoulder is followed by. rapid extravasation of 
blood in the axilla.; pulsation at the wrist may persist. The cond1t10n is a 
grave one : of 4 7 cases 31 ended fatally (Stimson). Methods of treatment 
that have proved successful are digital pressu~·e, ligature of th~ subcl:iv.ian, 
and disarticulation at the shoulder. Double ligature at the pomt of IIlJury 
has been uniformly fatal. . 

Injuries to main nerves are more rare : the roots of the br~clual plexus 
have been torn out in reducing a dislocation of the shoulder; m some cases 
paralysis of the limb has followed reduction. . . 

Syncope and sudden death have also followed reduction m a very few cases: 
in some of them it was probably due to rupture of a vessel or of large nerves; 
in one case fat embolism of the lungs was found. 

After-treatment.-After reduction of a dislocation no other treatment is 
usually required than immobilization of the limb for a few .days in~ suitable 
position, and the subsequent avoidance for a few weeks of attitudes which would 
favor recurrence. In dislocations of some j oi nts (clavicle), a.nd in certain forms 
of dislocations of others, the tendency to recurrence is so great that special 
measures are requisite to prevent it. Passive motion if made at all should 
be kept within a painless range. 

The condition of habitua l dislocation can hardly be relieved except by 
operation. 

CONGENITAL DISLOCATIONS. 

Under this term are included certain dislocations which do not appear or are 
not recogniz;.Lble un til after the lapse of so!Le months or years, but the causes 
of which-faulty development of the j oint, paralysis, etc.-are supposed to 
have ex isted a.t birth. From it are excluded those traumatic dislocations which 
arc produced in utero or during deli very. 

Congenital dislocations of the hip (Fig. 170) are by far the most 
frequent, about 90 per cent. of all ; they are much more common in females 
than in males, th e proportion, according to different statistics, varying from 60 
to 90 per cent. One or both joints may be involved. The typical congenital 
dislocation of the hip is due to a defective development of the acetabulum as 
carried on by the Y cartilage, which permits the head of the femur to pass, 
under the influence of the weight of the body or of the contraction of the 
muscles, upon the dorsum of the ilium. Exceptional cases in which it passes 
upon the pubes or into the obtura.tor fo ramen ha,re occurred, but they are 
very rare. Usually the head of the femur is small er than normal and the neck 
short. As the ch ild begins to walk. the changes increase, the displacement is 
finally arrested, and compensatory changes in the attitude of the pelvis and 
spine appear, the upper part of the pelvis being tilted forward, and the lumbar 
spine showi ng a marked curvature forward . If only one hip is involved. the 
child limps in walking; if both arc involved, there is no limp, hut the attitude 
of the body and the gait are peculiar. The tilting of the pel vis disa ppears 
when the child is recumbent or when the thighs arc flexed; the shortening 
of the thighs can sometim es be overcome by traction. 

Of the redu ction of such a dislocation , in the usual sense of the term, there 
ca n of co urse be no question, for the normal structure of the j oint does not 
exist, and the most that can be attained is to diminish the deformity and fun c
tionaJ disability. :\Iuch has been gained in some cases by traction continued 
for many months, by which the head of the femur has been drawn nearer the 
acctabulum and fixed there by condensation of the tissues about it, and per
haps by the growth of a new bony rim or socket on the ilium. Palliati\'e 
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measures have also been usefully employed in the form of firm corsets of felt 
or leather which kept the pelvis from ti lting. In some unilatcra.1 cases the 
affected limb has been kept fixed in abduction, so 
as to make it relatively longer in walking. Opera- F10 . 170. 
tivc measures, usually the creation of a socket by 
chiseling, have of late been resorted to with a fair 
measure of success. For a. description and discus
sion of the various methods and their results the 
reader is referred te papers by Bradford and Myers 
in the Annals qf' S1trgery, August, 1894, and by 
Kirmisson in R ev1te d'Ortlwpedie, 1894, No. 3. 
'l'he conclusions reached by Brndford are: (1) 'l'hat 
the methods of trctttment by traction or by me
chanical means, with or without tenotomy, do not 
effect a cure; (2) that correction by forcible reduc
tion withOllt incision can be applicable in but few 
cases and is not reliable; (3) that operative reduc
tion offers the best prospect of a cure. 'The method 
at present, however, in\'olves risks and is not certain in its results, but it is to be expected that 

~~~~c~~~:J:r:.:~~ft~~·il~l1ii~·~hg~~~;~~~l~~~~;~i~na~~ 
the Y-ligamcnt forms an important obstacle to com
plete reduction, and these fibres should be thor
oughly <livi<lcd; this can be better done by incising 
them from in front than from behind. Double 8~e"ifi1~i~!!i~:~~1~~tion of 

Among the rarer forms of dislocation of the hip 
found at birth or appearing shortly therc:d'ter a.re those due to dropsy of the 
joint in utero, and those succeeding paralysis of one of the groups of muscles. 
la such cases a reduction may perhaps be effected, and the surgeon's efforts 
must then be directed to preventing its recurrence. Congenital dislocations at 
the shoulder appeu also to be due to defective development of the g lenoid 
fossa. 

Among congenital dislocations of the knee, the most frequent is that in 
which the leg is in extreme hyperextension. the foot sometimes resting against 
the abdomen. 'rhey have usually been easi ly corrected. 

SPONTANEOUS DISLOCATIONS. 

Under this term are included those in which the dislocation occurs, usually 
without external violence, as the result of predisposing changes in the articular 
surfaces or in the ligaments or of the unopposed action of certain muscles, 
others being paralyzed. Those due to destruction of the bones are incidents 
of the diseases that produce the destruction, and will not be considered here. 
~I.1hose due to dropsical d istention of the joint are of more importance, for they 
nrc capable of reduction and ma.y easi ly escape notice at first. They occur in 
the course of the eruptive fevers, less frequently in that of the continued fevers 
(Keen) or of articular rh eumatism, and are most common at the hip. The 
effusion in the joint makes the occurrence cas_y: the habitual attitude in bed, 
the patient's position, resting on his side with the thighs flexed and the upper 
one adducted, is also favora blc, and the contraction of the muscles usually 
does the rest. 

Paral!Jlic or "myopatltic" dislocations a.re most common at the shoulder. 
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The weight of the limb being unopposed by the scapular muscles, the head of 
the humerus sinks and is easily displaced forward or backward. 

SPECIAL DJSLOCATIOXS. 

DISLOCATIONS OF TllE LOWER JAW. 

These constitute about 4 per cent. of all dislocations, are more frequent in 
women than in men, and may be unilateral or bilatera.I. rrhe displacement is 
forward, the condyle resting in front of the em incntia articularis at the root of 

}~~w~;.J°:~~~em;!~80{0~i::ai:on~;f~ai~~~~~1~i1~~ ~;~e e~~gu~~11:ati~?he0f n~~:a1~f~~;; 
fibro-cartilage may accompan1 the condyle or may remain behind, its anterior 
attachment to the condyle bemg torn. 

Dislocations baclcwarcl are very exceptional, a few cases having been re
ported in which, by a blow upon the chin, one or both condyles have been 
<lrivcn backward, breaking through the anterior wall of the external auditory 
mcatus. By a similar blow very rarely the condyle has been driven into the 
cranial cavity. In what follows on ly the forward dislocations are considered. 

'l1he usual cause of forward dislocation is the wide opening of the mouth, 
either voluntarily in laughing, yawning, or introducing some large object, or 
in manipulations about the mouth, as by a dentist. Fixation is due to the pas
sage of the condyle in front of the line of the lateral ligaments, the attach
ments of which to the jaw are exceptionally low. l'he internal pterygoid and 
masseter ai<l in the fixation, partly by maintaining the elevation of the angle 
of the jaw and partly by opposing the backward movement that would aid 
reduction. 'l'he engagement of the coronoid process of the inferior maxilla in 
front of the malar bone, which has been alleged to be a cause of the fixation, 
rarely occurs, if ever. 

r11be symptoms are inability to close the mouth, some projection of the 
1ower jaw, and the presence of the conclyle in advance of its normal position. 
In unihtteral dislocation the chin is deviated to the opposite side and the inter
ference with function is less. 

'.l'heoretically, the dislocation should be most easily reduced by opening 
t_he mouth more widely to_ relax the lateral lisaments, and then pressing the 
Jaw backward; but the involuntary contraction of the muscles, unless the 
patient is anesthetized, will be a serious obstacle. A fairly successful method 
is by forcible pressure with the thumbs downward and backward upon the 
lower molar teeth. In bilateral dislocation it is sometimes easier to make 
reduction on each side separate] y. 

The liability to frequent recurrence which sometimes ensues has been com
bated by opening the joint and suturing the meniscus to the periosteum at the 
margin of the articulation. ri.1be injection of tincture of iodine into the joint 
has also been proposed. 

DISLOCATIONS OF THE STERNUM. 

Dislocation of one of the normal segments of the sternum from another is a 
rare injury, and one not always to be distinguished clinically from a fracture. 
We describe dislocation of the body from the manubrium, and of the ensiform 
process from the body. 

D1sWCATION OF TllE BODY FROM THE MANUBRIUM.-The lower border 
of the manubrium is on a line joining the sternal ends of the second costal 
cartilages, which articulate with both segments. Dislocations forward and 
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backward have been observed, the former being the more common. Forward 
dislocation has been caused by direct violence (a blow upon the sternum), by 
indirect violence (compression of the sides of the chcst)1 by muscular action 
(the effort made in exercising on parallel bars), and possibly by forced dorsal 
tiexion of the trunk. It m:iy be complete or incomplete. In the complete 
form the lower fragment may override the upper one as much as an inch, 
the anterior fibro·periostcal envelope being torn and the posterior one being 

~~tt~0~of'1~~: ~~~~~~~f~1L~ . se8B~~~t~rn1:~h~s~;:~~i~:~·!~~~~~~ ;:\~~1~e tt:~: ~~:~~d 
only by direct violence received upon the second segment. Either form is 
frequently associated with dislocation or fracture of the ribs or of the costal 
cartilages. 

1fh e general symptoms, interference with respiration and circula.tion, may 
be very severe. 'l'he diagnosis is ma<.le by recognition of the change in the 
anterior <lSpect of the sternum and of the relations of the line of separation to 
the second costal cart ilages. In forward dislocation the shallow depressions at 
the upper corners of the body for articulation with the secontl costal cartilages 
may be recognized. r11he well-known grav ity of the injury appears to depend 
mainly on associated lesions. 

Reduction is made by forcible dorsal fiexion of the trunk and direct pres
sure on the projecting fragment. In one or two instances it has been aided by 
the coughing of the patient or by his making a deep inspiration. In some 
cases in which the dislocation has remained unreduced it has caused no dis
ability. 

DISLOCATIONS OF TilE ENSIFOR'.\I PROCESS are very rare; the apex may be 
directed either forward or backward. The most prominent symptom in some 
cases has been persistent vomiting, relieved by drawing the apex of the pro
cess forward with the fingers or with a sha rp hook introduced through the skin. 

DISLOCATIONS OF 'fIIE RIBS AND COS'fAL CAH'l' ILAGES. 

DIRLOCATION 01'' TilE IIE,\D OF TUE l{.rn.-Nine cases, several of them 
verified by autopsy, have been reported, the head of tho rib lrnring been 
thrown forward by a blow upon the rib from behind. In one the he:i<l had 
been forced through the pleura into the lung. 

Cno:\'DRO-COSTAL Si:rARATION.-A half-dozen examples of this injury 
are on record; the causes have been external violence and prolonged or Yio
lent coughing. The treatment is the same as that of fracture of the rib or 
cartilage. 

CnoNDRO-STERNAL AND Cnoxnno-cnmrnnAL DrsLOCATIONs.-A few cases 
of dislocation of the costal cartilages from the sternum or from each other barn 
been reported, besides those associated with fracture or dislocation of the ster
num. rrhe causes have been external violence recein~d upon the chest and 
muscular action exerted through the pectoral is major. Both forward and back
ward displacements have been observed ; the former were easily reduced by 
pressure, but readily recurred. 

DISLOCATIONS OF THE CLAVICLE. 

The clavicle may be disloc:ited at either end or at both ends simultaneously. 
STERNAL ENn.-The joint possesses an intra-articular fibro-cartilage which 

has its strongest attachment aborn to the upper edge of the encl of the clavi
cle, and below to the carti lage of the first rib. 'J1he clavicle may be dislocated 
forward, backward, or upward, in this order of frequency. 
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DISLOCATION FORWARD appears to be most frequently caused by forcible 
movement of the shoulder downward and backward, in which the center of 
the clavicle comes to rest upon the first rib, and the inner end is thus thrown 
forward as the outer one is lowered and carried backward. In cases of habit
ual dislocation the bone slips out of place when the arm is raised beside the 
head or when the shoulder is thrown back as in putting on a coat. In a. case 
reported by Stimson the liability to displacement was gradually developed in a 
youth of nineteen years, so that it occurred whenever the elbow was raised to 
the height of the shoulder, the bone returni~g to its plac~ as the arm was low
ered. 'fhe dislocation may be complete or mcomplete: in the former the end 
of the bone rests upon the front of the sternum to the inner side of or below 
its normal position. Occasionally a piece is broken from the end of the clavi-

cle r·h~1:;~~~~~:e :~~i~~!ai~ s::a:a~te~~1ep:~j~~~:~ and abnormal position 
of the end of the clavicle, with local pain, sinking of the shoulder downward 
and inward, and inability to use the arm. 

Reduction is effected by drawing the shoulder backward and by suitable 
pressure on the end of the clavicle; and recurrence is prevented by immobili
zation of the shoulder. This is the difficult part of the treatment, and many 
plans have been tried, such as a figure-of-8 bandage about the two shoulders, 
the turns crossing ou the back; prolonged rest in bed upon the back to avoid 
the influence of the weight of the arm in reproducing the displacement; moulded 
caps of leather or gutta-percha fitted to the end of the clavicle and held in 
place by straps about the chest; and direct pressure by a hernial truss the pad 
of which rests upon the end of the clavicle while the spring passes to the back 
under the axilla of the uninj urecl side. 

The liability to recurrence may be extremely troublesome. In Stimson's 
case it was overcome by three injections of a dram of alcohol into the peri
articular tissues at intervals of a fortnight, the arm being meanwhile confined 
to tho side of the body. The same condition subsequently developed in the 
other clavicle of the same patient, and was cured by a single .injection. 

DISLOCATION BAC[{WARD may be caused by direct violence received upon 
the front of the inner end of the bone or by tho forcing of the shoulder forward 
and inward; it may be complete or incomplete, and in the former case the dis
placement is also inward or inward ancl downward, so that the bone presses 
upon the trachea and oosophagus and causes dyspnea or dysphagia. 

Symptoms.-The dislocation is to be recognized by the absence of the end 
of the bone from its norma.l position and itcs presence in its new position. which 
may be determined by palpation or by attention to the direction of the access
ible portion of the bone. The shoulder hangs somewhat forward and inward. 

Reduction is effected by drawing the shoulder outward and backward, 
and recurrence is prevented by ma.intenance of the shoulder in this position. 
In a number of cases in which the dislocation remained unreduced it was borne 
without inconvenience, but in one in which the displacement was subsequently 
increased by progressive distortion of the spine the interference with cleglutition 
was such that it became necessary to excise the encl of the bone. 

Dcsr,ocAT!ON UPWARD has been caused by the forcible depression of the 
shoulder: in a case reported by Stokes it was gradually produced on both sides, 
apparently by the action of the sterno-clei<lo-mastoids "in forced inspiratory 
efforts produced by great dyspnea due to ascitos." The end of the bone is 
displaced inward as well as upward, passing behi nd the sternal head of the 
sterno-cleido-mastoid, and resting in the epiRternal notch. Reduction is 
made by drawing the shoulder outward an<l by direct pressure on the end of 
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the bone. Malgaigne'• hooks, de\"ised for the treatment of fracture of the 
patella, have been used to prevent recur-
rence, one being fixed in the clavicle, the FIG. 171. 
other in the front of the sternum. 

ACROMIAL ENn .-'l1he common disloca
tion is upward or upward and outward, so 
that the end of the clavicle overlaps the 
acromion (Fig. 171). Fracture of the edge 
of the articular surface of either bone may 
accompany the dislocation. 'fhe cause is 
usually a blow or fall upon the shoulder. 

In the great majority of cases the end of 
the clavicle simply rises more or less above 
the level of the acromion without O\'erriding 
it, and can be easily prc~sed down into place 
if the arm is at the same time pressed up
ward; but the displacement recurs as soon as 
the pressure is removed. 'fhe manipulation 
may be accompanied by crepitus if there has 
been fracture of the edge of the articulation, 
but the injury can be readily distinguished 
from a. fracture of the outer part of the clav
icle by attention to the relations of the pro-

l~~~~~~~e b!~~s~~e~~n;:cr;;nii~8n 1;1~1;tb~y J~~~ Upwarda?i~\~l~i,~1~ 1~r<~ii~11~~j,~ End or 
overrides the acromion, the oyerriding can be overcome by drawing the 
shoulder outward. 

Retention of the bone in place after reduction has presented so many 
difficulties that some have taught that it is not worth while to attempt it, 
especially since the persistence of the dis-
location ordinari1'7 causes no loss of func- F:w. 172. 
tion; but the method recommended by 
Stimson is so simple and efficient that it 
should always be tried (Fig. 172). A 
long strip of adhesive plaster three inches 
wide is placed with its center under the 
point of the flexed elbow and its ends 
carried up in front of and behind the arm, 
crossed over the end of the clavicle. and 
secured to the front and back of the chest 
respectively while the bone is held iu place 
by pres ure upon the clavicle and elbow. 
Recurrence can be readily detected through 
the pla,ter by the finger or the eye. For 
additional security the forearm should be 
supported in a sling and the arm bound to 
the chest. 

SUBACROMIAL DISLOCATION.-A few 
cases have been reported in which the encl 
of the cla\•icle wns displaced downward and 
engaged under the acromion, the causes 

~~~ne~ ;~:.t~::i ~~1{h~i 1~C::m~i:~~f ~~ ~1;Z 1~1~1~~ ~~~1~8~ ~~ -~·~~~~faPEii~~lcf~~1~r~c~~~Pui:l). 
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icle, a fall upon the shoulder, and muscular action while the arm was raised. 
Reduction was easily ma<le by dra.wing the shoulder outward, an<l a tendency to 
recurrence was observed in only one case. 

SunCORACOID DrsLOCATION.-Two surgeons have reported cases of this 
singular dislocat~on, in which the clavicle is displaced ~orward and <l.o~rnward 
below the coraco1d process, but the reports are viewed with some suspicion. 

SnrnLTANEOUS DISLOCATION OF BOTII ENDS OF THE CLAVICLE has been 
reported in about a dozen cases, the cause usually having been extreme violence 
by which the shoulder was pressed inward; in a ll the sternal end was dislocated 
forwar<li the acromial end upward. 

DISLOCATIONS OF TITE snou LDER 

These are as frequent as a ll other dislocations taken together; they are 
rare in youth and old age, and much more frequent in men tha.n in women. 
'l'he frequency is readily accounted for by the formation of the joint and by 
its exposure to external violence. 

'l'he glenoid fossa looks forward as well as outward, and the bead of the 
humerus in leaving it laterally passes forward and inward or backward and 
outward i it may also pass downward or, in very rare cases, upward. The 
secondary displacements succeeding to these primary ones are numerous and 
varied, and are commonly produced by subsequent changes in the attitude of 
the arm. Four principal groups may be made according to the primary dis
placement, and subdivided according to the points at which the head of the 
bone comes to rest or according to other clinical features, as follows : 

Anterior 

Downward 

Posterior 

Upward 

{ 

Su bcorncoid ; very common. 
Intracoracoid; exceptional. 
Subclavicular. 

{ 

Subglenoid; uncommon. 
Erecta; very rare. 
Subtricipital. (?) 

{ 
Subacromial; rare. 
Subspinous; very rare. 

Supraglenoid; very rare. 

In the anterior dislocations the displacement is also more or less downward 
(also of cour e inward), and in the downward ones it is usually also forward 
and inward, and consequently the two merge into each other without a sharp 
line of division; as the term is used here, the anterior include in the subcoracoic\ 
subdivision many of those known in the older terminology as subglenoid. The 
latter term is correspondingly restricted to include only those in which the 
head of the humerus lies very low. 

ANTERIOR DISLOCATIONS. 

These present two varieties, the subcoracoid and the intracoracoid, accord· 
ing to the d istance to which the bead of the humerus is displaced inward; an 
extreme form of the latter is sometimes called the subclavicular. 

SuncORACOID.- In this, the commonest form, the head of the humerus lies 
beneath the coracoid process, in contact with it or at a variable distance, a finger· 
breadth at the most, below it. The extent of displacement inward also varies, 
from just sufficient to keep the head balanced on the anterior edge of the glen-
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oid fossa to that in which three-fourths of the diameter of the head lies to the 
inner side of the coracoid process; greater displacements inward are termed 
intracoracoid. 

'l'he injury may be caused by direct violence, as a blow or fall upon the 
shoulder; indirect violence, as a fall upon the hand or the elbow: forcible abduc
tion or outward rotation of the limb; or muscular action. Muscular action can 
produce a disloc"tion either by directly pulling the head out of its socket, as 
in convulsions, or1 much more frequently, by imparting a sudden movement to 
the limb which creates conditions of leYerage an<l impulsion similar to those of 
indirect violence. 

ri1he capsule is torn at its inner and lower portion, the rent extending for a 
greater or lesser distance along the margin of the glcnoid fo8'a. Exceptionally, 
there may be no rent in the capsule. In "typical" cases the outer and upper 
portion of the capsule remains untorn and aids in determining the attitude of 
the limb and the limitation of its movements. The subscapularis muscle may 
be pushed inward or torn for a variable distance upward from its lower margin. 
The interposition of its untorn portion between the head of the humerus and 
the coracoid process accounts for the interval between these bones observed in 
some cases. 'l1he supraspinatus may be ruptured or torn from the humerus; 
also, but less frequently, the infraspinatus, and rarely the teres minor. Avul
sion of a portion of the greater tuberosity may take the place of this rupture. 
The head of the humerus may rest against the edge of the glenoid fossa or far
ther inward against the side of the neck of the scapula; its articular surface is 
occasionally bruised by impact against the edge of the fossa. 'l1he tendon of the 
long head of the biceps is occasionally torn from its attachment, and when the 
greater tuberosity has been broken off it may slip to the outer side of the head. 

Symptoms.-'J'he elbow hangs a little away from the side, the outer aspect 
of the deltoid is flattened, and the anterior and outer fulness of the shoulder is 
lost (Fig. 173). Viewing the arm from 
in front, the axis of the humerus is seen 
to pass to the inner side of the glenoid 
fossa1 and the anterior fold of the ax ili a 
is lowered. On palpation the normal 
bony resistance below the front and 
outer side of the acromion is absent, 
and an abnormal one is found below 
the coracoid process which shares in 
slight rotatory movements. communi
cated to the arm. In the lughcr forms 
the head can be felt only indistinctly, 
if at all, in the axilla. Voluntary 
movements are usually lost; passively, 
the arm can be easily abducted, but 
cannot be so far adducted as to bring 
the hand upon the opposite shoulder 
and the elbow to the front of the 
chest. Measurement from the aero- Subcorncold 01s1~~~~~1 p{ the Lei\ Shoulder 

mion to the elbow whi le the arm is 
abducted shows the distance to be less than on the opposite side with the arm 
in tbe same position. . 

In making a. diagnosis every e~·ort sho_ul<l. be ~1~cd to drtcrmme the 
position of the bead of thP bone a.nd its contmu1ty with the shaft. ln \'Cry 
fat patients this may be difficult or C\'C'n impossible without the aid of an 
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anesthetic. Where there is associated fracture of the anatomical neck, a. 
rare complication, the only means of diagnosis if the patient is fat may be 
the shortening of the abducted limb. 

In intracoracoid dislocation the bead of the humerus is displaced farther 
inward, either by the prolonged action of the dislocating violence or, more 

commonly, by a greater primary 
F10. 174. displacement downward by which 

the subscapularis is widely torn, 
and then on lowering the elbow 
the head of the humerus passes 
upward and inward. The rent 
in the capsule is correspondingly 
greater. In a case reported by 
Stimson the head of the hume
rus liaJ passed below and to the 
inn er side of the untorn subsca.p
uln.ri~, the tendon of which thus 
formed an insuperable obstacle 
to reduction and made arthrot
omy necessary. 

'file symptoms are sim
Kochcr's MNhod of !<eduction b)·.ManipulO:tion. First iJar to those Of the SUbCoracoid 

mon·mcnt, outward rot1mon (Cepp1). form; the elbow is more widely 
abducted, the deltoid more flattened, the head of the humerus easily recog
nizable in the subclavicular fossa. Occasionally the arm is fixed in complete 
horizontal abduction. 

Treatment.-Reduction is usually easy, but occasionally, as in the case 
just mentioned, may be impossible except by operation. 

Fm.175. 

FIG.176. 

Kochcr's Method of Reduction. Third 
mo\'cmcnt, inward rotiition and lower· 
Ing of elbow (Ceppi). 

J(oclte,.'s method is very successful in the higher forms of subcoracoid dis
location, but frequently fails in the lower and in the intracorncoid. It may be 
employed with or without the aid of anesthesia. The elbow is flexed at a right 
angle and pressed closely against the side; then the forearm is turned as far as 
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possible away from the trunk (external rotation of the arm) (Fig.174). l:nless 
the head of the humerus rolls outward in front of and below the acromion dur
ing this movcment 1 the attempt will fail. Then, while the external rotation is 
maintained, the elbow is carried well forward and upward (Fig. 17 5), the arm 
rotated inward, and the elbow lowered (Fig. 176). Sometimes it is useful to 
have an assistant press the bead outward with his fingers or by a band in the 
axilla during the later steps. 

'l'raction outward is also a very useful method, although it involves acer
tain degree of risk to the axillary vessels, especially in the aged. ~'he patient 
is lai<l on his back on the floor, and the surgeon, sca.tc<l beside him, placing 
one foot ngainst his chest, seizes the arm at the elbow, and draws it steadily 
outward in full abduction. If this does not bring the bone into place, an 
assistant may press its head upward with his fingers, bis thumbs resting on 
the acromiou . Or, the patient lying on the bed, the surgeon makes traction 
on the arm for a. few moments, and then, while maintaining the traction with 
one hand, swings the arm toward the side over his closed fist in the axilla. 
'l'his is similar in action to the old method of the unbooted heel in the axilla, 
but is less dangerous. 

Occasionally reduction can be made by taking the patient wiawares. He 
is ma.de to stan<l up, an<l the surgeon, standing beside him, bolds his wrist, 
with the elbow flexed at a Fw. 177. 
right angle, and gently moves 
the arm and engages him in 
com·ersation. Little by little 
the deltoid is seen to relax, 
and then a smart blow down
ward upon the fold of the 
elbow with quick external ro
tation of the arm will effect 
reduction in a considerable 
proportion of cases (Cole). 

In intracoracoid disloca
tions traction outward should 
be used. 

In older cases forcible ro
tation is needed to break up ad
hesions, after which I<ocher's 
method may succeed or forci
ble traction may be required. 

The cases in which com
plete reduction is preYented 
by the interposition of a por
tion of the capsule or of a 
tendon arc \'ery rare. 

DOWNWARD DISLOCATrDNS. 

rrhis cla ss includes those rare ones in which the head of the humerus rests 
below the glcnoid fossa on the tendon of the long head of the triceps, and those 
more common ones in which it lies somewhat higher and to the inner side 
under the lower and anterior edge of the glenoid fossa. 'l'he name by which 
they arc commonly known is subglenoid. The class also includes a rare form, 
the luxatio erecta, an<l a doubtful one, the subtricipital. 

'l'hc cause is forcible abduction of the arm, by which the capsule is torn 
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at its lower part, followed by rotat ion or impulsion which engages the bead 
beyond the edge of the fossa. Th e lower yart of the tendon of the subscap
ularis may be torn, and tbe greater tuberos1ty appears habitually to be m part 
broken off by the traction of its attached muscles. 

The symptoms a.re similar to those of subcoracoid dislocation, but more 
marked. 'l'he elbow is abducted, the shoulder fla ttened, the acromion prom
inent, and the head of the humerus can be readily felt in th e axilla (Fig. 
177). 

Treatment.-'l'heoretically, tbe best method of reduction wou ld be to 
raise the elbow as fa.r as possibl e and then to mak e traction, but as thi s in
volves some risk to th e axillary vessels it is better to use an anesthetic and 
l'c<luce by traction in moderate abduct ion, with direct pressure upward and 
outward upon the head of the humerus. 

L uxatio Erecla.-In th is rare form the arm is held vertical1y, the forearm 
r esti ng on the top of the head and held there by the pati ent to esca pe the 
pain caused by lowering it. In the half-dozen cases reported the cause ap
pears to ha.ve been fo rcible elevation of the a rm. R eduction was easily 
made by traction upward without changing the attitude of the limb until 
after the head bad been drall"n into its socket. 

Subtriripital Dislocation.-Of this only a single case has been reported. The 
head of the humerus was thought to have passed, after dislocation downward, back
ward behind the tendon of the long he:Hl of the triceps, and then to have been 
raised to a higher level behind the glenoid fossa by the lowering of the elbow. 

POSTERIOR DISLOCATIONS. 

These include two varieties, the subaeromial and the su.bspinous, which dif
fer only in the extent of the displacement. Some English writers make only 
one class and g ive the name subspinous to a ll. ':l1hc dislocation is infrequent, 
and the subacrom ial variety is much the more frequent of the two. 

The cau$e appears to be pressure of the head of the humerus outwn.rd and 
backwi1rd, either directly or through the elbow, aided by adduction and internal 
rotation of the arm. 

Autopsies and experiment upon the ca.claver show that the capsule is torn on 
its outer side a.n<l above and below, the lesser tuberosity is sometimes broken 
off, the supraapina.tus ruptured or torn away with its facet of insertion , the teres 
minor and t riceps are sometimes torn. In the subacromial variety the head of 
the humerus lies below th e projecting outer portion of the acrom ion , with its ana
tomical neck resting on the outer edge of the glcnoid fossa and its articular sur
face directed outward. In the subspinous variety the head is displaced farther 
backward below the spine of the scapula, and perhaps separated from it by the 
interposed iufraspinatus. 

Symptoms.-'l'he arm hangs by the side in inward rotation, with the 
elbow directed slightly forward. ':rhe fulnc~s of the shoulder is lost in front 
and increased behind. 'l'he absence of the head of the humerus in front and 
its presence behind can be recognized by palpation; th e coracoid and the ante
rior part of the acromion are abnormally prominent. Voluntary movement is 
lost, passive motion restricted and painful. 

Treatment.-Reduction appears to be easy in both recent and old cases 
by traction forward upon the arm or by direct pressure forward upon the head 

., of the humerus, but recurrence is frequent, pre~umably because of the loss of the 
support of the subscapularis. Wh en the dislocation has remained unreduced 
the disability has been greater than is usual in anterior dislocations. 
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L'PWARD OISLOCATHlNS. 

The possibility of the occurrence of this very rare form F10. li8. 

has been proved by a few clinical cases and two autopsies. ~ 
Among the causes were a fall upon the el bow, a blow down-

:;i~:p~i~0~o~~~l~~~~mi~~ :~!10cat~e c:~:i~;·;~ ::~s~~ss~~f y ~~ ' 

two 'l~~~~:~dt~~ ~o~·~~~:CJ~~0~f:.: i~·at~1:~-~~e~~v.al between the ' - · r 

~~~f1:~~:11;n~~:~: i~~1i~~~;~' c~~~:1;r: h~~;: b0: t~1: s~~:~it~!: / -. --
:~~~vm~~1~:c~~~ :~~~~~~H~·~s~~~:eda(iig . ttJ)~e and passive _ · --

Reduction was effected in three cases by traction, and .... .. ... :.:, -

~!c:!~;;t;~ntl~! l~t~c~.lboJ: i~h~~~\~"~:~~~ ~~~l~~~~~~nrd~~e~~cc s:~~~'~fg~a{~/gc~~~-
COMPLICATIONS OF DISLOCATION OF TllE SHOULDER. 

Compound dislocations are very rare, ancl are usually ca.used by extreme 
violence, which is associated with extensive laceration of the soft parts in the 
neighborhood of the dislocation, and inflicts other, and perhaps fatal, injuries at 
the f::une time. The wound in the skin is commonly in the a.xilla. ~'he gravity 
of the condition arises either from associated injury done to the arteries of the 
axilla or from the extent of the laceration of the soft parts and the probability 
of suppuration. Infection is lik ely to take place before treatment can be begun, 
the extravasated blood favors its rapid spread, and the extent and irregularity 
of the laceration make subsequent cleaming almost impossible. Nevertheless, 
some very satisfactory recoveries have been reported. ~1he treatment calls 
for the thorough antiseptic cleansing of the parts, the reduction of the disloca
tion, renewed cleansing, and thorough drainage of the cavity of the joint. 
Probably in most caHes it would be best not to close the wouud in the skin, 
but instead to pack rather deeply with the iodoform gauze for a few days. 
Excision of the head of the humerus may be advisable to favor drainage and 
oppose ankylosis. 

Fractures.-Thcse may involve any of the prominences of the humerus 
or scapula. or the anatomical or the surgical neck of the humerus. The upper 
part of the greater tuberosity is sometimes, perhaps frequently, torn off by trac
tion through its attached muscles in anterior disloc1ttiou; the pcriosteal attach· 
ments may persist an<l the displacement consequently be slight, or the piece 
may be entirely detached, and may even lodge in the glenoid fossa. and consti
tute a serious obstacle to reduction. 'l'he fracture ma.y be recognized by local
ized pain and crepitus and by Joss or diminution of voluntary outward rotation. 

The lesser tuberosit,y has been found broken off only in backward disloca
tion by traction through the attached subscapularis. ~1he acromion has been 
broken by a blow upon it from above, which, continuing, has then dislocated 
the humerus downward and forward. 

The coracoid 7Jroress has been rarely broken; once certainly in connection 
with supracol'acoid dislocation. The glenoid fossa is pl'obably often broken 
at its ctlgc, and the fragment may be large enough to interfere seriously with 
the maintenance of the humerus in its socket. 

Fractt<re of the Anatomical 01· of the Surgical 1Yeck of the Humerus.-The 
former is a much rarer complication than the latter: it appears to be caused after 
the head has left its socket by impact against the anterior edge of the glenoid 
fossa, which acts like a wedge along the anatomical neck and splits off the head. 

28 
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It is difllcult of recognition. The diagnostic points are the recognition of the 
head in its abnormal position beneath the coracoid process and its failure to 
move with the shaft, the normal or nearly normal position of the greater tube-
1·osity, the direction of the axis of the humerus toward the glenoid fossa, and 
the absence of the limitation of passi\'C movements peculiar to dislocations. 
Possibly crepitus may be obtained. 

In fracture of the surgical neck the recognition of the dislocation is easier, 
because the greater tuberosity remains out of place together with the head; 
there is the same absence of characteristic limitati on of motion and the same 
normal direction of the ax is of the humerus; the tuberosity foils to move with 
the shaft, and crepitus is almost certai nly to be felt. 

The small almost hemispherical head may sometimes, after fracture of the ana
tomical neck, be pressed back into place with the fingers, and may even resume 
its proper relations to the shaft and reunite with it. In dislocation with frac
ture of the surgical neck the dislocation may sometimes be reduced under 
an anesthC'tic by direct pressure upon the head and traction on the arm. 
lllclforney effected reduction in one case by cutting down through the deltoid 
upon the lower end of the upper fragment, drilling a hole in it, and inserting 
into this hole a strong right-angled hook, by means of which he made forcible 
traction and rotation upon the fragment. 'This failing, the choice lies between 
attempting reduction after the fracture has been united or establishing a false 
joint at the seat of fracture. 

Injuries to the Blood-vessels and Nerves.-The axillary artery or 
one of its branches, especially the circumflex and subscapulari may be ruptured 
in a dislocation, but of the reported cases of such injury the majority appear to 
have been caused by attempts to reduce. The accident is to be recognized by 
the rapid extravasation of blood into the axilla and down the arm and over 
the chest. 'l'he radial pulse may persist, for the injury is more frequently of 
an arterial branch than of the artery itself. ~.L1h e pressure of the extravasated 
blood seriously interferes with the circu1ation, and operative interference may 
be required because of the persistent hemorrhage or because of the imminence 
of gangrene. 'J'he various methods of treatment have been pressure, ligature 
of the subclavian or of the axillary artery, and disarticulation at the shoulder. 
The resultant rate of mortality is high . 

~l1he posterior branch of the circumflex nerve appears very frequently to be 
bruised or stretched, with consequent temporary, or possibly permanent, lo 
of sensibility in the skiu covering the deltoid, and of voluntary control of the 
deltoid muscle. It is well, before attempting reduction, to test the sensibility 
of the skin in the indicated region, in order tha,t the loss of power in the 
deltoid when subsequently recognized shall not be wrongly attributed to the 
means employed in reduction . 

The after-treatment rarely calls for more than immobilization of the 
joint for a fortnight and the avoidance of abduction for a. week or two longer. 

The prognosis is good in respect both of reduction and of complete restora
tion of function . The cases in which an uncomplicated dislocation cannot be 
reduced a.re extremely rare. ~1 he subsequent usefulness of the limb may, how
ever, be impaired by persistent stiffness and tenderness, especially in the old 
and rheumatic, by paralysis of the deltoid, or by a liability to recurrence. 

When the dislocation remains unreduced the arm is ordinarily fairly useful, 
the lost mobility of the joint being compensated for in part by increased 
mobility of the scapula, but occasionally it happens that the pressure of the 
displaced head causes so much pain or the immobility is so marked that an 
operation is called for to relieve it. 
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T reatment of Old U nreduced D is locations.-If the dislocation can
not be reduced by the usual methods after freely breaking the adhesions by 
forcible rotation and traction, the surgeon has his choice between reduction by 
open artbrotomy and excision of the bead of the humerus. The former has 
furnished a few good results, but it bas more often proved impossible to make 
reduction or the usefulness of the limb has not been increased. The method 
of open arthrotomy is by an anterior incision. Excision of the head, through 
an anterior incision or through one in the axilla, relieves pressure and gives a 
movable joint; but, as the division of the bone is made below the tuberosities, 
active rotation is lost. Subcutaneous division and also open division of the 
periart icular tissues have been employed a few times successfully, as bas also 
intcntio1111l fracture of the surgical neck to improve the position or to create a. 
false joint. 

Hab it ua l dis locat ion , that is, the liability to recurrence of the disloca
tion on certain movements of the arm, bas been successfully relieved in two cases 
by Hicard by an operation which consisted in exposing the front of the joint by 
an incision along the line between the deltoid and pectoralis magnus, and a 
second one running from the upper encl of the first outward along the margin 
of the acromion ; through this the anterior portion of the deltoid is detached 
and turned back. Then without opening the joint the lengthened and thinned 
portion of the capsule on the inner side is pinched up in a transverse fold, 
which is made permanent by two or three vertical silk sutures which include 
part of the tendon of the subscapularis below and the unchanged thick upper 
portion of the capsule above. 

DISLOCATIOXS OF THE ELBOW. 

These are second in order of frequency, and are much more common in 
persons under twenty-five years of age than in others. 'They present a great 
variety of forms, for the radius and ulna may be displaced together backward, 
forward, inward, or outward, or the two bones may be displaced each in a 
different direction, or either ma,y be dislocated alone, the other remaining i11 
place. The following table is taken from Stimson: 

Dislocations of the forearm 
(both bones) on the arm. 

1. Dislocations backward: 
Backward and outward. 
Backward and inward. 

2. Lateral dislocations: 

Incomplete { ~:~!~~d. 
Complete outward. 

3. Forward dislocations: 
Incomplete. or firstdep:rec. 
Complete, or second de~ree. 
With fracture of the olecranon. 

4. Di"\'CrJ?:Cntdislocations: 
Antero-posterior. 
'J'rausvcrse. 

Di!\~~~tiono of the ulna { I, 2. B""kward and upward. g: 1;;,~~~::~r~~c~:.'J~:~~==: 
Dislocation• of the rndrns { i; f g~f ff~· and outward, behind the radius. 

alone · · · · 4. By elongation, or the subluxa.tion of children. 
5. Associated with fracture of the ulna. 

Congenital and pathological 
dislocatiom1. 
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DISLOCATION OF BOTH BONES BACKWARD.-This is the most common of 
the dislocations at the elbow: two varieties, showing additional displacement 
inward or outward, are noted, but the variation from the displacement directly 
backward has no practical importance (Fig. 179). 

The cause is usually a fall upon the outstretched hand, and the mechanism 
in such cases is either hyper·extension of the elbow, with the formation of an 
angle opening backward, or an increase of the normal outward deviation of 
the forearm, followed by a twist which brings the coronoid process below and 
then behind the humerus. The theory of dislocation by hyper-extension finds 
some additional support in the apparent relation between the frequency of the 
injury in children and the fact that in most young people the limb can be 
easily extended beyond the straight line. In either case, as experiment shows, 
the internal lateral ligament is torn, and the external one is either ruptured or 
torn away from the bone, perhaps retaining its connection with the periosteum, 
which is stripped off the back of the external condyle as the head of the radius 
passes backward. The capsule is torn in front, the internal epicondyle (epi
trocblea) is sometimes broken off, apparently by traction exerted through the 
flexor muscles attached to it, and sometimes instead of this the muscular 

FrG. 179. attachments arc ruptured. 'fhe coronoid process 
is occasionaJly broken, as may also be a. portion of 
the head of the radius, the ca.use in each case being 
pressure against the conclyle; both fractures are 
rare complications, and probably occur only in 
cases in which the dislocation is caused by great 
violence while the joint is in partial flexion. 

Symptoms.-'l'he elbow is partly flexed; the 
region is swollen; if the thumb and middle finger 
are placed on the internal an<l external epicondyles, 
and the forefinger on the olecranon, the displace
ment of the latter is readily recognized, and then 
if the head of the radius is sought for it will be 
found behind the external condyle as a bony 
prominence which rotates when the hand is pro
natcd and supina.ted. Pass.ive flexion and exten
sion are possible within a narrow range, and in 
full extension abnormal lateral mobility can be 
recognized. If the swelling is not too great, the 
tendon of the triceps can be felt or seen curving 
backward to the olecranon when the joint is 
flexed. The trocblcar prominence of the humerus 

Dislo~~~~ (iti~~0~1)~w Back· :~b~~~~~de~:;c~~n~.:~~l~r~~ni~~ent~exure of the 

Treatment.-Reduction in recent cases is generally very easy, especially if 
the opposition of the muscles is overcome by anesthesia; it is then usually possi
ble to slip the bones into place by pressure upon their projecting ends or by trac
tion at the wrist. A plan that is often remarkably easy and successful without 
anesthesia. is that in which the elbow is slightly over-extended and the bones 
then drawn into place by traction upon the forearm . 'fherc arc cases in which 
the dislocation can be thus reduced and reproduced at will with the greatest 
ease and without causing any pain. 'l'he method by forcible fiexion of the 
elbow about the surgeon's knee placed in the fold of the joint, while at the 
same time the forearm is forcibly pressed away from the arm by the knee, 
bas been in use for centuries, and is generally successful, although theoretically 
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faulty. It is likely to fail whenever one or the other lateral ligament is insuf
ficiently torn . If sufficient time has passed to have permitted the formation 
of strong adhesions, the,r must first be broken by forcible flexion, and by this 
manipuh1tiou it may happen that the olecranon process will be broken. 

Uompound dislocations are to be treated aC'cording to the principles govern
ing in such injuries, and they often yield very satisfactory results. The choice 
lies between excision of the end of the humerus and l·eduction with ample 
provision for dTa.inagc. The former may be expected to give a movable but 
comparatively weak joint; the latter carries the greater chance of dangerous 
suppurn.tion with ultimate ankylosis and a strong but stiff limb. 

'l'he qfler-treatment calls only for immobilization of the limb for about 
three weeks. Passive motion to prevent ankylosis is not required, and is likely 
to do harm; the stiffness that exists when the arm is removed from its dressings 
will gradually disappear under the natural use of the limb. Massage and hot 
and cold douches can be used with advantage at an earlier date. In children 
there is the chance that the irritation of the injury, and especially the stripping 
up of the pcriosteum from the humerus, may result in an abnormal production 
of bone that will mechanically limit the mobility of the joint; but passive mo
tion will not prevent this result. 

LATERAL DISMCATJONS OF THE ELBOW.-The radius and ulna may be 
together dislocated incompletely to either side, or completely to the outer side, 
the coronoid process generally remaining anterior to the humerus. It would 
appear from the observations of some surgeons that incomplete dislocations, 
especially to the inner side, are tolerably frequent and often pass unrecog· 
nizccl, being mistakPn for backward dislocation or for fracture of the humerus. 

The cause is usually a. fall upon the outstretched band, and the mechanism 
a,ppe<trs to be an exaggeration of the outward angle of the elbow, by which the 
internal lateral ligament is torn and the ulna moved directly downward away 
from the trochlea, the radius and capitellum remaining in contact by their 
edges: a gliding lateral movement follows, by which the forearm is moved 
either inward or outward to produce one or the other form . 

INCOMPl~ETE INWARD DISLOCATION.-Tbe sigmoid cavity of the olecranon 
lfos below and embraces the internal epicondyle, and the radius lies in front of 
and somewhat below the trocblea1 the sharp inner edge of the latter being inter
posed between it and the coronoid process. Both lateral ligaments are torn. 

l 1he forearm is pronated and slightly flexed; its axis is paraJlel to and a 
little to the inner sirle of that of the arm. The olecranon and external con
dylc are prominent, the internal epicondyle masked, the head of the radius to 
be felt below and to the inner side of its normal position. Flexion and exten
sion appear to be easy and not very painful. 

Reduction is made by traction upon the extended forenrru and direct lateral 
pressure at the elbow. In cases that have remained unreduced the usefulness 
of the limb appear~ not to have been much impaired. 

lNCOlIPLETE OUTWARD DISLOCATION.-'l'he radius and ulna are dis
placed outwardly so far that at least the central longitudinal ridge of the sig
moid cavity of' the olecranon has passed beyond the outer rim of the trochlea; 
tbe radius lies partly below or entirely beyond the external condyle. Both 
lateral ligaments are torn, and in a cousidcra.ble proportion of cases the epi
trochlca. is broken off, and even displaced so far down war<l and outward that 
it lodges in the groove of th.e trochlea. The elbow is more or less flexed, and 
the forearm pronated and either parallel to the arm and somewhat external 
to it or abducted. The internal condyle is prominent and the skin tightly 
stretched over it; the external conclyle is masked by the projection of the 
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head of the radius. The olecranon is prominent, and the tendon of the tri
ceps curves sharply backward and outward to it; the head of the radius can 
be easily felt (Fig. 180). 

'l'he first indication for treatment is to disengage the ridge of the sigmoid 
fossa from the groove between the troch-

FIG. 180. lea and cap itellum, which may be done 
by traction, or by hyper-extension, or by 
abduction of the extended forearm if the 
radius stil l rests against the external con
dyle so as to furnish a fulcrum ; then the 
bones must be pushed laterally into place 
by pressure upon the head of the radius. 
If the broken epitrochlea is lodged in 
the groove of the trochlea, it may seri
ously oppose reduction, and in some 
cases it has prevented it. 

COMPLETE OUTWARD DISLOCATION. 

·-There are three varieties, according 
to the extent of the displacement. In 
the first the radius and ulna are IDO\'ed 
directly outward so far that the inner 
edge of the sigmoid cavity of the olee
ranon lies against the outer surface of 
the external condyle, and the radius is 
still farther to the outer side or has been 
moved upward by prouation of the fore-

. . . arm. In the second (sometimes called 
Outward (Supraifi~c,~'{~~l:i~~JN~tocation or the subepicondylar) the forearm is flexed 

and rotated inward ninety degrees, so 
that the anterior surface of the ulna looks inward and its sigmoid cavity 
embraces the outer aspect of the external condyle, the radius lying above it 
and in front of the supracondylar ridge. In the third (supra-opicondylar) 

the bones are moved still farther 
Fw. 181. up along the outer border of the 

humerus, and sometimes also back
ward so that the coronoid process 
and the head of the radius li e be
hind thesupinatonidge(Fig.181). 

'l'be cause is a fall upon the 
hand or elbow or a blow upon the 
inner side of the forearm near the 
elbow. 

1'he diagnosis is made by 
recognition of the prominent ends 
of the bones, the broadening of 
the elbow, and the direction of the 
bones of the forearm . In the first 
variety the elbow is more likely to 

Compli~o?:'ctr~~~~~~~~~~~~~~?~~~~)~~'(U\la:~iit~~1'.us; be extended; in the two others it 
is flexed. 

Reduction is usually easy because of the extensive laceration of the liga
ments. In cases in which reduction bas not been made the limb has been 
very useful and motion at the elbow free. 
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FORWARD DISLOCATION OF TRE ELBOW.-Of this rare injury twenty 
cases have been reported, seven of which were compound, and six of these 
seven were further complicated by fracture of the olccranon. In most of the 
cases the cause was violence received upon the ba.ck of the flexed elbow. When 
the olecranon is broken its tip remains in place, and the ulna and radius are 
displaced upward upon the anterior surface of the humerus. l'Le cases not 
complicated by this fracture present two var ieties or degrees: first, that in 
which the upper end of the olecranon rests against tho under surface of the 
humerus; second, that in which it has passed to the anterior surface of the 
humerus: in the la.tter the triceps always appears to have been torn away from 
the olecranon. Hcduction was made in all but one of the simple cases, and in 
that one the nature of the injury was not recognized anU the limb was ampu
tated. Of the seven compound cases, four suppurated; two of these came to 
amputation, and one recovered with a stiff joint. 

DrVEHGEN'r DISLOCATION OF THE RADIUS AND ULNA.-Of this two 
varieties have been observed: the antero-posterior (11 cases), in which the ulna 
passed up behind, and the radius in front of, the humerus; and the transverse 
(1 case), in which the olecranon lay behind the epitroch lca and the radius on 
the outer aspect of the external condyle. ~rho cause in several of the cases 
appears to have been forcible abduction of the forearm, by which the internal 
lateral ligament was ruptured, followed by internal rotation of the forearm. 
In two cases reduction failed, and in one, only the ulna could be replaced. 

DISLOCATION o~~ THE ULNA ALONE.-This is very rare. 'l'hc ulna is 
displi.1ced backward and more or less outward behind the radius by internal 
rotation of the forearm upon the head of the radius as a center, and then car
ried upward far enough to engage the coronoicl process behind the humerus by 
adduction of the forearm. ~rhe mode of production appears to be hyper-exten
sion or abduction of the extended forearm until the internal lateral ligament 
ruptures, and then internal rotation (pronation) and adduction. 

The forenrm is usually in full extension and adducted; fl ex ion is very 
painful, rotation free. l'he trochlea is prominent in front, and the olecranon 
is prominent behind; the head of the radius is in place. 

DISLOCATIONS OF THE ltADIUS ALONE.-Four forms are recognized,-back
wa.rd, outward, forward, and downward; but the character of the latter is still 
iisputod. 

Backward.-The head of the rn<lius is displaccc.l backward, and some
times carried a little upward behind the humcrns by abduction of the fore
arm or by the aid of an associated fracture of the ulna or rupture of the inter
osseous ligament, which permits the radius to move upward independently of the 
ulna. 1'he mode of its production is not understood. The orbicular liga
ment has been found tom, and also the external ligament at its posterior part. 
Reduction has been easily effected in recent cases by direct pressure forward 
on the head of the radius, but in some instances the interposition of the orbicular 
ligament has prevented reduction. 

Outward.-This form is very rare, an<l most of the reported cases were 
of long standing when reported; in some of them the inner portion of the 
head of the radius had been broken off. rJ.1110 diagnosis is made by the recog
nition of the head of the radius outside of its normal position and of the ulna 
in its proper place. 

Forward.-'l1his is more common than the two preceding forms, and a not 
infrec1uont accompaniment of fracture of the shaft of the ulna by a fall upon 
the band. 'rhe head of the radius is displaced forward, and perhaps upward 
by abduction of the forearm or by a total movement of the radius in that 
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direction, so that it rests, when the elbow is Hexed, against the anterior sur
face of the external con<lyle above jts normal position. 'l'he orbicular liga
ment and outer portion of the anterior ligament are tom. The limb can be 
abductc<l; full extension and flexion to a right angle are possible; supination 
is limited. The head of the radius can be felt in the fold of the elbow in 
front of its normal position. Reduction has been sometimes easy, sometimes 
difficult or impossible. The best method of reduction appears to be adduction 
of the extended forearm, followed by direct pressure upon the head of the 
radius. In cases of fracture of the shaft of the ulna this dislocation should 
always be looked for. 

Downward, or Dislocation by Elongation, or Subluxation of Young 
Children.-This. though of frequent occurrence, is observed almost exclu
sively by the family practitioner or the dispensary surgeon. The theory of its 
nature which is most widely held is that offered by Duverney in 1751-namely, 
a displacement of the head of the radius downward so far that it engages un der 
the lower border of the orbicular ligament. 

~I.1he clinical history is characteristic : a child, usually under three years of 
age, is pulled by the hand; it cries out with pain, and refuses to use the limb, 
which hangs by the side, partly flexed at the elbow and pronated. There is 
sensitiveness on pressure oYer the head of the radius, and a. slight interval can 
sometimes be felt between the latter and the condyle. Passive motion is free 
in every direction except supination. On forcible supination a slight click is 
sometimes felt, and the chi ld at once begins to use the arm. 

OLD UNREDUCED DrsLOCATIO,.-s.-The solidity of the adhesions that unite 
the displaced olecranon to the back of the humerus is such, and the production 
of new bone by the irritated and loosened periosteum in the young is so prompt, 
that dislocations early become irreducible by ordinary methods. If the limb 
is extended and stiff, the position can be improved by forcible flexion, with or 
without fracture of the olecranon, or resort may be had to open a.rthrotomy 
with division or removal of the obstacles, or to excision . If open arthrotorny 
is done, the incisions must be so planned that the adhesions on the inner and 
outer sides of the humerus can be divided, and the sigmoid cavity freed of the 
fibrous tissue which usually fills it. The choice lies between two lateral incis
ions and a posterior transverse or U~shaped incision, through which the triceps 
is divided close abo1•e the olecranon and the joint freely opened from behind; 
the first-named method is generally preferred. 

DISLOCATIONS AT THE WRIST. 

DISLOCATION OF TllE L OWER RADIO-ULNAR JoINT.-By general usage 
the ulna is spoken of as the dislocated bone. The dislocation may be forward 
or backward. 

In the backward variety the cause has been exaggerated pronation, either 
voluntary, as in wringing clothes, or by external violence. The end of the 
ulna forms a. marked prominence on the back of the wrist, and sometimes over
laps the radius slightly. Heduction by direct pressure is easy. 

Iu the forward variety external violence is the common cause. ~lhe ulna 
projects anteriorly, and sometimes overlaps the radius as in the backward vari
ety. Reduction by direct pressure is easy. 

DrsLOCATroN OF THE CARPUS :FROM THE RADIUs.-This may take place 
backward or forward, and in two cases was outward ; it may be complete or 
incomplete, and may be accomp~nied ~y fractu~·e of the anter~or or the pos~erior 
lip of the radius. The cause 1s forcible fiex1on or extcnswn of the wrist or 
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direct violence. In the incomplete forms the cuneiform maintains its relations 
with the triangular fibro-cartilage, while tlic scaphoid and scmilunar are dis
placed from the radius; in one case the semilunar remained attached to the 
radius, while the rest of the carpus was displaced backward. 

'.l'he common _Colles'.s fracture of the lower end of the radius was long 
thought to be a cl1slocat1on of the wrist backward. '.l'he differential diaunosis 
is to be m~cle by_ attention _to the position of the styloicl process of the r~dius, 
to its relations with that of the ulna and with the proj.ecting mass on the back 

Fro. 182. 
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of the_ wrist, and with the metacarpus. Fig. 182 shows the deformity in the 
two lDJUl'ICS . 

In dislocation forward the carpal bones form a rounded prominence on the 
front of the wrist, and the lower end of the radius presents as a sharply-defined 
line posteriorly, with a well-marked depression below it corresponding to the 
prominence in front. Reduction is easy by traction and direct pressure. 

Spontaneous subluxation forward has been recently described by Made
lung. It occurs gradually in adolescents or young adults, and is characterized 
by the absorption or arrest of growth of the anterior portion of the articular 
surface of the radius, with corresponding displacement forward and upward of 
the carpus. ~L1hc end of the ulna projects markedly, and the antero-posterior 
diameter of the wrist is much increased; dorsal flexion is limited. 

DrsLOCATIONS ov THE CARPAL Bmrns.- A very few cases of dislocation of 
the second row of the carpus backward or forward from the first have been 
repartee!. 

Isolated dislocation of every one of the bones of the carpus except the 
cuneiform has been reported. 'fhe semilunar is the one most frequently dis
located, the injury having been compound in half the cases reported, and the 
displacement forward in all but one. 

CARPO-)IETACARPAL DtsLOCATION.- The metacarpal bone of the thumb is 
the one most frequently dislocated, the displacement being usually backward 
and more often incomplete than complete. 'rhe cause in backward dislocation 
is either forcible flexion of the member or direct violence. The base of the 
metacarpal bone can be seen and felt as a prominenc~ between the tendons of 
the extensor primi and extensor sccundi internodii. R eduction is usually easy 
by direct pressure, but there is often a marked tendency to recurrence, which 
must be opposed by a splint or by maintaining the member in abduction and 
extension for one or two weeks. Dislocations forward and outward of the 
same bone have been observed. 

Isolated dislocations of the second and third metacarpals have also been 
observed, and dislocation backward of the four inner and forward of all five 
metacarpals. 

DISLOCATIONS OF THE l 1nUMB AND FINGERS.-Dislocation of the metacarpo
phalangcal joint of the thumb is quite common, and has received much atten-
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tion because of the difficulty frequently experienced in reduction of the back
ward variety-a difficulty the cause of which is now generally believed to be 
the interposition of the anterior or glenoid ligament, with its included sesamoid 
bones. 

Backward dislocation of the thumb presents three forms: incomplete, 
FIG. 

183
. complete, and complex. 1'he first is a form which can be 

voluntarily produced by many persons by contraction of 
the extensor of the first joint. 'l'he first phalanx moves 
backward and stands at a right angle to the metacarpal 
bone, from which position it can be returned without 
difficulty to its place by the action of the flexors. 

In the complete form the phabnx is carried back
ward and upward on the clorsum of the metacarpal, 
usually by forced extension, the anterior ligament is 
torn away from the metacarpal bone and drawn back
ward with its sesamoicl bones along, and even past, the 
articular surface of the head, while the tendon of the 
long flexor slips to one side of the head, usually the 
inner, although it may exceptionally remain in place, 

s;mple Com~Jete n;,J<><•· stretched along the head of the metacarpal. 'l'he first 
Ji~~l~!!fiJ~~~~~~~i~!!~ phalanx is in extension at a right angle, the terminal 
~idc ( Jo'urabeur). phalanx in Oexion, the head of the metacarpal is promi

nent in the thenar eminence (Fig. 183). 
In the complex form, a form produced from the complete by forced fiexion 

of the thumb, the glenoid ligament is turned upward so as to lie between the 
phalanx and the head or dorsum of the metacarpal. The thumb is in straight 

Fw.184. 

extension, parallel and posterior to the metacarpal; its base can be felt as a 
prominence behind, and the head of the metacarpal in front (Fig. 184). 

The essential point in reduction is to avoid the transformation of the 
complete into the complex form. The extension must be maintained or even 
increased, and then the thumb should be pressed bodily downward until the 
anterior edge of its base overlaps the articular surface of the metacarpal, when 
it can be turned into place by flexion; in this way the glenoitl ligament and 
the sesamoicl bones are pushed before the phalanx. If this fails, the surgeon 
can sometimes succeed by combining rotation of the thumb with pressure down
ward, so as to free first one side and then the other-a sort of unbuttoning of 
the head of the metacarpal from the grasp of the glenoicl ligament and the 
attached beads of the short flexor. In the complex form the same method 
must be employed, but it is necessary to use more force, so as to bring the 
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thumb farther downward and free the edge of the ligament which bas been 
turned upward. 

If manipulMion fails, a longitudinal incision should be made, aseptically 
of course, on the palmar aspect of the joint, cutting directly down upon the 
head of the metacarpal: by drawing the edges of the incision apart the glenoid 
ligament is exposed, and its free edge should then be nicked at its center and 
lifted past the head of the bone. 

In forward dislocation, usually due to forced fiexion, the base of the 
phalanx li es anterior tc, and perhaps a little to one side of, the bead of the 
metacarpa.I, a.nd the posterior and lateral ligaments arc torn. It is recognized 
by the projection of the head of the metacarpal on the dorsum, and of the 
base of the phalanx in front. It is easily reduced by direct pressure aided by 
traction, or by increasing the fiexion and then pressing the phalanx bodily 
downward as in the dorsal form. 

METACARPO-PHALANOEAL DISLOCATION 01'' TIJE FINGERS.-These joints 
have a. glenoid liga.ment similar to that of the thumb, and sometimes a sesamoid 
bone is developed in it. There is the same difficulty in reduction of the back
ward dislocations. It is due to the same cause and is to be met by the same 
measures. 

DISLOCATIONS OF THE PHALANGES.-These may be forward, backward, or 
lateral. Reduction is usually easy, although it is possible that the thick 
anterior ligament ma.y become interposed as at the metacarpal joint. 

DISLOCATlONS OF THE PELVJS AND COCCYX. 

'l'he bones of the pelvis may be dislocated from each other or from the 
sacrum at the pubic or sacro-iliac sympbysis, but the lesion is commonly asso
ciated with fracture of the pelvis, to which the reader is referred. 

D islocation of the coccyx is a rare injury, more common in women 
than in men, and is accompanie<l by symptoms of pain, disability, and nervous 
disturbances that arc present also in cases in which there is no dislocation or 
fracture. 

:Forward dislocations have been caused by violence received upon the region 
of the coccyx . The pain is severe and radiates through the trunk and limbs, 
and is increased by any movement. ~'h e finger in the rectum recognizes the 
coccyx flexed forward, and if it is pressed backward into place the pain ceases. 
The tendency to recurrence is great, and if it is manifested the surest method 
of treatment would probably be to excise the bone-an operation that is very 
successful in the allied cases in which there is no dislocation. 

DISLOCATJONS OF THE HIP. 

These form, according to different statistics, from 2 to nearly 10 per cent. 
of all dislocations; they have been observed at all ages from six months to 
ninety-one and a half years, and are much more frequent in men than in 
women. 'l'he head of the femur may be primarily displaced in any of the four 
principal directions, and may undergo a number of secondary displacements. 
The" typical" cases, as shown by Bigelow, are those in which the Y-ligament 
remains untorn in whole or in part and imposes a definite attitude upon the 
limb. This liaament has the form of an inverted Y; the base of the A is 
attached to tbe

0
anterior inferior spine of the ilium and the surface of the bone 

immediately external to it and above the edge of the acetabulum, and its fibers, 
diverging downward, form two strong bands, the inner and outer, which are 
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attached respectively to the inner and outer portions of the anterior inter
trocha.nteric line. 

Compound dislocations arc very rare. 
In the most common form the head of the femur passes backward out of 

the socket while the thigh is flexed, adducted, and rotated inward; if the 
fiexion is in great part maintained, the head remains close behind the ace
tabulum, but if the flexion is diminished the head rises. '.l'he head may also 
pass directly to this higher position by leaving its socket when the thigh is 
but slightly flexed. '.l'he earlier writers made two classes of these two forms, 
calling the former "dislocation into the ischiatic notch," and the latter "dis
location upon the dorsum of the ilium," and supposed the latter to be the more 
frequent. Later investigations, notably those of Malgaigne and Bigelow, 
showed that the difference was generally due to a secondary displacement, the 
head most frequently leaving the socket at the lower point, and rising in the 
higher cases in consequence of the lowering of the knee. '.l'his has led to a 
general abandonment of the division, and to the grouping of all the cases as 
"dorsal," or "backward." The following classificat ion, taken from Stimson, 
resembles that used for dislocations of the shoulder; the names of the principal 
classes indicate the direction of the primary displacement, and those of the 
varieties indicate either the place at which the head comes to rest or some 
marked clinical feature: 

j 

Do_,_sal, compris ing tho" iliac 11 and the u ischiatic," or those 
··upon the dorsum ilii '' and ''into the ischintic notch 11 of 

Dislocations backward . A~i~~~r"~r~f~~~-
E\•erted dorsal, comprising the "supraspinous 11 and some of 

the "supracotyloid." 
Dislocations downward and Obturator. 

inwa.rd , . . Permeal. 

Dislocations forward and} Suprnpubic { ~~0bfc~ctineal. 
upward · · · Intrapelvic. 

m:~~~:~:~~: ~~!~!!a~I~~r~l~s~J~::~:K~0~f 0th!i~~h~~~'.s). 

BACKWARD DISLOCATIONS. 

In this class the head of the femur passes over the posterior lip of the ace
tabulum, an<l lodges close behind it, or behind and above it, in the common 
"dorsal ' 1 form in which the limb retains the attitude of Hexion, adduction, 
and inward rotation which it had when the dislocation occurred. Occasionally, 
but very rarely, the bead undergoes further displacement forward and inward 
by outward rotation of the limb. with abduction, and extension-the "everted 
dorsal" variety; and Bigelow has described a still more rare variety in which 
outward rotation is combined with Hexion and marked adduction, the head 
rests above the acetabulum, and the lower part of the neck lies at its upper 
and posterior margin-the "anterior oblique" variety. 

1. DORSAL DISLOCATION.-'rhis is by far the most common form; it 
includes those described as dislocations "upon the dorsum ilii," "into the 
sciatic notch," "iliac,"" ischiatic," "dorsal," and "dorsal below the tendon" 
of various writers. '.l'he head of the femur leaves the joint posteriorly at a 
higher or lower level; it may pass below the tendon of the obturator internus, 
or between it and the pyriformis, or above the latter; it usually rests c!ose to 
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the margin of the a.cetabulum, seldom if ever reaching the great sciatic notch, 
but occasionally passing up to the clorsum of the ilium. 

The cause is external violence acting from below upward in the direc
tion of the long axis of the femur, aud tending to push tho knee toward 
the pelvis while the thigh is flexed, adducted, and rotated inward, or exag
gerated adduction and inward rotation combined with flexion. It may be 
produced by transformation of a thyroid dislocation by fiexion, adduction, 
and inward rotation. 

'l'he C<tpsule is irregularly torn in its posterior and lower portion, and is 
occasionally detached from the femur, or, more rarely, from the acetabulum. 
In the regular or typical cases the Y-ligament is untorn. '.L'be ligamentum 
teres is torn away from the femur or ruptured. 'The quadratus femoris and the 
gemelli are usually ruptured, and the two obturators and the pyriformis may 
be more or less torn. 

It seems to have been satisfactorily shown that in the greater number of 
cases the head leal"es the socket at a relatively low point (the so-called iscbiatio 
form), and then rises, as the knee 
is lowered, behind the obturator Fw. 186. 

internus (Fig. 185), or pushes that 
muscle upward; less frequently 
it leaves the socket at a higher 
point (the primary iliac form) and 
remains in front of the obturator 

FIG. 186. 

Ol:.E:d". 

o.1 
Oislocationbelow,andtbcnbchindeudnbQve, 

theObturatorlnternus(!:ltlmson). 

internus (Fig. 186). Tho lowest point at which it bas been known to lodge is 
the base of the spine of the ischium, tho highest (possibly with rare exceptions) 
a point on the ilium in front of the highest part of the great sciatic notch. 
The edge of the acetabulum may be chipped or even extensiYely broken; the 
head of the femur has been broken once or twice. 

1'he symptoms are marked: the limb is adducted, rotated inward, and 
more or less flexed (Fig. 187), so that its knee rests upon the front of the 
opposite thigh when the patient is recumbent, its toes on the clorsum of the 
other foot when he is upright. Flexion may be masked by the tilting of the 
pelvis, in which case marked lordosis of the lumbar spine can be recognized 
by passing the hand under the patient as he lies on his back. The upper 
and outer part of the thirrh is broadened, the trochanter rises above a line 
drawn from the anterior ~uperior spine of the ilium to the tuberosity of the 
ischium (Nelaton 's line), and the bead of the femur may be obscurely felt in 
the buttock. 
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Voluntary movements are lost, but passive flexion and adduction are 
possible; extension, abduction, and outward rotation impossible . 

Because of its adduction the limb appears much shortened; actual short
ening will be found on measurement if the other limb is symmetrically placed, 

but this is not usually needed to make the diagnosis. The 
Fio.18;. symptoms and the whole appearance of the limb are so 

characteristic that the nature of the injury can hardly 
fail to be recognized; a much more common error. is to 
mistake a fracture of the neck of the femur for a chsloca
tion. 

2. EYERTED DORSAL D11'1,ocATION.- As the name 
indicates, this exceptional form differs from the common 
one in the substitution of outward for inward rotation of 
the limb, a substitution that is made possible by rupture 
of the outer branch of the Y-ligament. If the head of 
the femur remains behind the socket, ftexion and some 
adduction persist, but if it has moved upward and for
ward to a position near to and above the anterior inferior 
spine of the ilium, there will be extension and slight ab
duction. 

3. ANTERIOR OnLIQL'E DrsLOCATION.-In this, of 
which there appears to be only one recorded case, the 
limb crosses the opposite thigh, everted, and with the 
knee extended. 

Treatment of Backward D islocations.-The es
sentials in making reduction are to relax the untorn por-

oo}~~~~s:~~tt11e ~i~:J ~~ :~: ~~~~~]i~ ~~~e!~:rj',-~~~:~~~t ih!hr::~~~~~:gc~~~ 
sule, and to lift it into place by traction or manipulation, or by abduction and 
outward rotation, which accomplishes the same end through the agency of the 
remaining ligaments. The patient is placed flat on bis back, the pelvis steadied 
by downward pressure of the surgeon's foot or of an assistant's hand upon the 
anterior superior spine of the corresponding ilium; the knee is flexed at a right 
angle, the thigh rotated farther inward, flexed to a right angle (sometimes even 
beyond), and then lifted bodily upward and rotated outward and lowered in ab
duction. The lifting can be made easier by making a long loop of a bandage and 
passing it over the surgeon's shoulders and under the hollow of the patient's knee. 

Or the patient may be laid on his face on a bed or table in such a way that 
his thighs extend beyond its margin. The sound limb is held horizontal by an 
assistant, and the dislocated one allowed to hang vertically down, the knee 
flexed, and the ankle held by the surgeon. While the surgeon gently swings 
the limb from side to side and diverts the patient's attention the muscles will 
be seen to relax, and the bone will often slip i11to place without further manip
ulation or with the nicl only of a slight quick pressure downward upon the calf. 

Occasionally these methods fail, the head seeming to be firmly caught by 
some opposing bony projection . After several failures another repetition of 
the attempt may instantly succeed, or traction made by an assistant in the 
direction of the axis of the slightly Hexed and adducted thigh while the sur
geon presses inward against the great trochanter may be successful. Anesthe
sia is a great help. 

Occasionally the manipulation transforms the dislocation into a thyroid one; 
it can be restored to its original form by reversing the movement: flex ion in 
o.bcluctio11 and outward rotation, followed by adduction and rotation inward. 
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~1be everted dorsal and anterior oblique are reduced by first converting 
them into the dorsal form and then treating them as such. 

DTSLOCATIO~S DOWNWARD AND INWARD. 

'fhe heacl of the femur escapes at the lower or lower and inner part of the 
socket1 and either lodges in the obturator foramen, obturator or thyroid disloca
tion, or passes farth er inward to the perineum, perineal dislocation. The limb 
is flexed, abducted, and rotated outward. 

1. 0BTURA'.rOR Drs LOCATION.-'l
1his is commonly caused by violence re

ceived upon the back of the pelvis while the thigh is somewhat flexed and 
abducted, but it may be produced by forced abduction alone. As the Y-liga
ment is untorn and the head is displaced downward and inward, the limb is 
held in abduction and fiexion , and cannot be extended or adducted; after flex
ion it can be adducted. If the patient stands upright the injured limb is held 
forward and appears to be lengthened in consequence of the lowering of that 
side of the pelvis. If a comparative , 
measurement is made while the thighs I• 10· 188. 
are well flexed, shortening will be 
found. The trochanteric region is 
flattened, the adductors tense. If 
the patient is thin, the head of the 
femur may perhaps be felt on deep 
pressure through the adductors. 

It bas been stated on excellent au
thority that a number of patients have 
been able to walk immediately after 
the accident and h:.we not sought 
treatment until after several days. 

Reduction is made by Hexion of 
the hip to a right angle, traction while 
making adduction, and then rotation 
inward while lowering the knee; fur
ther outward instead of inward rota
tion in the last step may also succeed. 

2 . PER IX EAT~ D1s. 1,0CA TION.-As 
the bead of the femur in this form is 
<li splaccd farther inward, the Hexion 
and a.bcluc:tion of the limb are much 

~~o~·:1 }~~~·~~~}1 n~~~~·t~~1 it~1;:1}J:~.~:J~S t~;:1~!1.er ?i~~~ i ;~~::s~n i: ;:~~~:~~~ l~~:1:~.~ 1;11~h=~~ 
duction, and the laceration of the soft parts must be extcns1,·e (Fig. 188). 

In two cases reported b~r Stimson reduction wa~ easily made nndrr ether 
by flcxion) traction) adduction, and lowering of the l11nb . 

DISLOCATION UPWARD AND FORWARD AND I NWARD AND FORWARD 
(SUPRA PUBIC). 

The head of the femur may rest upon the upper ramus of the pubes at the 
ilio-pectincal eminence or farther inward near th e symphysis. In the latter 
case it is thourtht to have reached this position by rising from the obturator 
foramcn, a tra~sformation of an obturator into a supra.pubic dislocation; !n the 
former it leaves the socket :i.t its upper and inner pa.rt by hyper-extension or 
abduction and outward rotation of the limb. 'l'he psoas and iliacus muscles 



448 AN AMERICAN TEXT-BOOK OF SURGERY. 

are stretched across the neck, and the femoral vessels are usually raised by the 
head. 

rrhe ilio·pectineal is the more common form; in it the limb is markedly 
evertcd and slightly abducted. 'l'he head of' the femur can be readily felt in 
the groin. 'rhe outer and posterior aspects of the hip are flattened. 

Reduction is made by traction in the axis of the limb as it lies, in order 
to bring the head down past the pubic ramus; then Hexion while pressure is 
made against the head tr prevent it from moving upward again; and finally 
rotation inward. 

DISLOCATIONS DIRECTLY UPWARD (SUPRACOTYLOID). 

In this form of dislocation, of which only a very few cases have been reported, 
the bead of the femur is displaced upward and lodges below and a little to the 
outer side of the anterior inferior spine of the ilium. 'l'he cases are too few to 
permit much generalization, but it can be said that the 1imb is always everted 
and sometimes abducted; the trochanter is moved upward and backward, and 
the head may be felt on deep pressure. Some of the patients have been able 
to walk with a limp and have not sought treatment until after several days. 

There is a close resemblance between these cases and those in which the 
head of the femur is brought above the acetabulum, but at a higher level, by 
adduction after a suprapu bic dislocation or by eversion after a dorsal one ( everted 
dorsal). 

DISLOCA1'lON DOWNWARD UPON THE TUBEROSITY OF THE ISCHIUlI. 

This form also is very rare, since the head can easily undergo secondary 
displacement upward and backward, transforming the dislocation into a dorsal 
one, or forward by abduction and eversion, transforming it into an obturator 
one. 'l'he limb is sharply flexed, and may be somewhat abducted and everted 
or inverted. 

Reduction has usually been easy by traction in Hexion . 

COMPLICATIONS OF DISLOCATION OF THE HIP. 

Compound dislocations are very rare, are produced by great violence, 
and are usually fatal. rl1he complication has been observed only once in a dor
sal, and two or three times each in anterior and obturator dislocations. 

Injury of the femoral vessels has occurred only in suprapubic and 
obturator dislocations. 

Fracture of the neck of the femur has occurred a number of times 
during attempts to reduce a dislocation. It is of much importance, for it 
makes reduction practically impossible, and if the fracture is at the narrow 
part of the neck, necrosis of the head is likely to follow. The most that can 
be done is to put the limb in a favorable position, or to excise the head and 
neck in young patients in the hope of getting a movable joint. 

TREATMENT OF UNREDUCED DISLOCATIONS. 

Attempts that have been made to reduce old dislocations of the hip by 
arthrotomy have mostly been unsuccessful, either through failure to effe't 
reduction, through necrosis of the head of the femur, or through the death 
of the patient; the only successes (two cases) were obtained by the late Dr. 
Parkes of Chicago. Excision of the head, or of the head, neck, and tro
cha.nter, and subtrochanteric osteotomy, have been resorted to with consider· 
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able success in diminishing the disability. In many cases a fairly useful limb 
will ultimately result even without any operative interference. 

PATIIOLOGICAL DISLOCATIONS. 

These nmy occur as the result of rhachitic changes in the bones, of paraly
sis of some of the muscles, of articular inflammations in the course of various 
specific fevers, and may occur even in a normal joint as the result of prolonged 
maintenance of the l imb in flexion and adduction. It ma.y occur gradually and 
painlessly, and perhaps escape observation until it is too late to remedy it. 

DISLOCATION OF THE KNEE. 

Dislocations of the knee are infrequent, and are divided into the forward, 
backward, outwatd, im.l•ard, and by rotation, occurring in that order of fre
quency. The dislocation is frequently compound, and often complicated by 
injury of the popliteal vessels, which may consist in complete rupture or in 
such bruising that a thrombus will form and lead to gangrene. Either popli
teal nerve may also be injured. 1rhese possibilities add greatly to the gravity 
of the prognosis in all the severe forms of dislocation, and even the return of 
pulsation in the arteries at the ankle after reduction is not proof that the artery 
is uninjured and gangrene not to be foare<l. 

DISLOCATION FORWARD may be complete or, more commonly, incomplete. 
The cause is hyper-extension of the knee or direct violence received on the front 
of the thigh or the back of the leg near the knee. When complete, the tibia 
lies in front of the eondyles and may be displaced upward a considerable dis
tance,-four inches in one recorded case; the laceration of the soft parts is 
extensive. In the incomplete fo rm the articular surfaces of the tibia and femur 
arc still partly in contact, and the laceration is much less. If the dislocation is 
compound, the wound in the skin is posterior an<l transverse. 'l'be character 
of the injury is readily recognized by inspection and palpation, and redu c tion 
is easi ly made by traction and direct pressure. 

BACKWARD D r sLOCATlON may be complete or incomplete, and is most fre
quently clue to violence received upon the front of the leg or the back of the 
thigh. The muscles behind the knee may be freely lacerated, and the patella is 
sometimes dislocated outward. The leg is usually in full extension or hyper
extension, and is sometimes deviated to one side. 

Reductio n is easy by traction and direct pressure. In a few cases in 
which reduction was not made the limb was fairly useful. 

LATERAL DISLOCATIONS are much more infrequent than either the forward 
or the backward: they may be outward or, more rarely, inward, complete or 
incomplete, but the complete variety is extremely rare. 'l1he common cause 
of the incomplete dislocation is forced abduction of the leg for the outward, 
and forced adduction for the inward variety. The injury is recognized by the 
lateral projection of the head of the tibia on one side, and of the condyle of the 
femur on the other; the patell a is usually deviated toward the side of the dis
location . Red u c ti o n has ordinarily been easy by traction and direct pressure. 
The importance of obta.ining firm union of the ruptured lateral ligaments makes 
it advisable to keep the limb immobili zed and unused for several we~ks. 

IN DrSLOCATION BY ROTATION the leg is rotated about its long axis or about 
an axis parallel with it and passing through the center of one of its upper con
dylar surfaces. ~l1hc dislocation is termed outward or inward according to the 
direction in which the toes arc turned. In rotation about the central axis both 
conclyla.r sur~~ces are displaced, one forward, the other backward, and the dis-
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location is said to be complete; in the other form the condylar surface whiuh 
corresponds to the a.xis of rotation remains in place, and the other is <lisplaced 
forward or backward, constituting incomplete dislocation. 'fhe injury is rare, 
and almost all cases ba.ve been of outward rotation. Additional backward or 
outward displacement may be associated with the rotation. Reduction appears 
to have been easily effected . 

DISLOCATION OF THE SEMILUNAR CARTILAGES. 

Either semiluuar cartilage may be detached at either encl or peripherally, 
and disphiced toward the intercondyloid notch or to the outside, or it may be 
lacera.tecl. 1.1he injury may be produced during a dislocation or a sprain or by 
rotation of the leg or fiexion of the knee. 1.1he internal cartilage is the one 
more commonly affected. 

The symptoms arc very like those excited by a loose cartilage in the joint: 
sudden, painful locking of the joint, usually occasioned by some definite mo1•e
ment, and recurring with greater or less frequency. Attention bas been espe
cially directed to the injury of late, and our knowledge has been increased by 
the data supplied by several operations undertaken for its relief. 'l'he displace
ment of the cartilage ma.y sometimes be recognized by palpation along the 
upper articular edge of the tibia in front. 

The locking of the joint can be relieved without much difficulty by various 
manipulations, such as extension followed by sudden flexion, rotation of the 
leg, or pressure upon the projecting cartilage. 11.10 prevent recurrence, rnrious 
pads and braces have been recommended the object of which is either to oppose 
the <lisplacement directly or to prevent the amount of Hexion of the knee which 
is a necessary preliminary to the occurrence. The operation that has been most 
done of late consists in open ing the joint by an incision along the side of the 
patella, exploration through it to determine the exact nature of the lesion, and 
then such treatment of the carti lage as may seem proper, usually excision of 
the whole or of a part, or fixation to the tibia along the peripheral border by 
suture. 

DISLOCATIONS OF TllE PATELLA. 

The patella may be displaced to the outer or to the inner side, or may be 
more or less rotated about its longitudinal axis, '"edgewise ' 1 or "vertical 11 dis
locations, or the two forms may be combined in varying degrees (Fig. l 89). 

F10.189. 
Displacement upward or downward after rupture 
of the lir1amentum pa.tc1hu or of the tendon of the 

~ r 7 quadricePs respectirnly will not be here con!'idered 

(\\J.~.:::~\ \.''] as aDli~~f~:!~~~t ~~e:h!~u:;~;~ ~i~;
1

~~d~~1;) much 

9w
~~· ... ) ····.\~ ~~· n~ore frequent tha. n displacement.to the i1rner s.icle. 

2 ':..{)' 'Ihe causes an<l moclo of production of the vanous 
l/:·' forms are much the same, either muscular action or 

I I ' (Ii.~J~~l ~\~~~~~~io~cti:~tw~i;~ctll~a;n i~!~~1fa~~~~ 
hydrarthrosis of the knee or from genu valgum. 

ll'. l lC. 0UTW.\l\D DISLOCATION.-This may be. com-
Dingrnm or the \'nrious :i;loca- ~lete or incomplete. In ~omplete outward _d1sloca-

tionsof the Patella(StimsonJ. t1on the patella rests against the outer smface of 
the external condyle either by its inner border, or, 

more commonly, by its posterior surface1 or by its anterior surface, its outer 
border beinµ; directed forward (Fig. 189, 1, 2, and 3). It may reach this posi-
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tion either while the knee is extended or while it is flexed at about a right 
angle. 'l1he internal lateral ligament of the patella.-i. e. the fibrous expan
sion at the attachment of the vastus internus-is rupturc<l longitudinally, the 
rent sometimes extending several inches upward into the muscle, and this ma.y 
be torn away from the patella. 

11he nature of the injury is easi ly Tecognized, for the patella. can be felt 
in its abnormal position: when rotation of the patella is combined with out
ward dislocation it may be more difficult to determine whether its outer or its 
inner border is directed forward. 

Reduction bas usually been readily made by direct pressure, after the 
quadriceps has been relaxed by extension of' the knee and fl exion of the hip. 
ln a case seen by the writer simple extension of the knee reduced the dis
location. 

Incomplete dislocations are those in which, the knee being extended, the 
patella rests above and partly to the outer si<le of the articular surface of the 
femur, and those habi tual dislocations in which, during £lcxion of the knee, 
the patella moves outward and its outward border turns backward. 

Outward Edgewise or Vertical IJisloeations .-In these the patella is moved 
outward and turned upon its longitudinal axis in such a way that its inner 
border rests in the groove of the trochlea, its outer border projects forward, 
and its articular surface looks outward. The degree of rotation may vary from, 
say, 45° to 100° or ll0° (Fig. 189, 4 to 7). Its fixation in this position is 
Jue to the tension of the overlying soft parts. Reduction bas usually been 
effected by extension of the knee and direct pressure on the patella. 

Complete reversal, the outer border passing in front to the inner side, has 
been reported in only two cases. 

INWARD DrsLOCATTONS are the same, rnutatis nmtandis, as the outward, 
but they are very much more rare. 

CONGENITAL AND PATllOLOGICAL D1sr.OCATIONS.-Congcnital dislocations 
appear to be very rare, most of the cases reported as such being actually habit
ual or permanent dislocations developed during infancy or chil dhood. 'J'he 
causes of these ha.bitual dislocations arc not always clear: in some the dis
placement seems plainly to depend upon a deformity ·or the limb, gcnu valgum, 
but in most it can only be said that the affection develops gradually, the patella 
usually slipping outward as the knee is flexed. 'The use of the limb is more or 
l e~s interfered with by pain, and sometimes by diminution of voluntary control. 
The treatment consists in measures designed mechanically to oppose the occur
rence of the displacement, such as a knee·cap or a splint that limits flexion. 
In a. recent case benefit was obtained by excision of a portion of the internal 
lateral ligament of the patella; in another by pinching up a longitud inal 
fold and securing it by a continuous suture. 

DISLOCATIONS OF 'J'liE FIBULA 

UPrm< END.-The upper end of the fibula ma.y be dislocated outward and 
forward, or backward or upward. Th e injury is a rare one, even if those cases 
are included in which it is associated with fracture of the tib ia. 

Outward and Forward.-In the seven reported cases the occasion has 
been a. fall, and the production of the dislocation appears to have been associ
a.tcd with forcible depression and inversion of the front part of the foot, so 

~{;:tei.~~~~1~~~':u~~f~e:1~~~ ~~:~;~:c~~;f~:i;~~= ~~~~e ~~a:h~·~e~~~~. exT~~:ddti~~Z~~e~ 
ment is easily recognized, and reduction is readily effected by direct pressure 
upon the head of the fibula. 
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Backward.-ln three of the five reported cases the cause appears to have 
been the forcible contraction of the biceps. Reduction was generally easy, 
but in two the dislocation recurred, and persisted in one of them. 

Upward.-There are three reported cases, but in only one of them is the 
diagnosis beyond question. In this one (Boyer) the patient appears to have 
also suffered a dislocation outward at the ankle or a lesion resembling a. 
Pott's fracture, in which, however, the fibula instead of being broken was 
pushed upward. The restoration of the foot to its place corrected the upper 
dislocation . 

LOWER ENn.-A very few cases have been reported in which the lower 
end of the fibula has been forced from its attachment to the tibia and the foot 
and has been dislocated backward. In a unique case observed by Stimson the 
lower encl of the fibula had been dislocated backward from the tibia, but had 
preserved its connection with and its relations to the foot; the injury occurred 
while the patient was wrestling with another lad, and was apparently produced 
by forcible abduction of the front of the foot. 

DISLOCATIONS OF THE FOOT. 

TrnIO-TARSAL DrsLOCA'fIONs.-Four principal groups are made, according 
to the direction in which the foot is displaced : backward, forward, outward, 
and inwanl. 

Backward.- The cause is commonly extreme plantar flexion, by which 
the lateral ligaments are torn, when the liberated foot slips backward and the 
astragalus is fixed behind the tibia when the plantar flexion is relieved. Frac
ture of the external malleolus, less frequently of the internal, may coexist. 
Incomplete dislocation is a frequent accompaniment of Pott's fracture. The 
foot appears shortened in front and the heel lengthened, but if there is some 
swelling the dislocation may easily pass unrecognized unless a careful examina
tion and comparison with the other foot are made. 

Forward.-This form is very rare. The injury may be caused by exag
gerated dorsal Hexion or by direct pressure forward upon the heel. The foot 
appears lengthened in front, the heel shortened; the body of the astragalus 
can be felt in front of the tibia. 

ln ward.-'.l1lrnre are two varieties: in one, by supination and adduction 
of the foot, the astragalus is turned down out of its mortise so that its upper 
articular surface lies below and in front of the external malleolus; in the other 
(thought to be secondary to a backward dislocation) the toes are turned more 
or less directly inward, the foot lying nearly or quite in the transverse plane. 
Reduction has always been easy. 

Outward.-Most, if not all, of the cases described under this title appear 
to have been Pott's fractures, either typical or with unessential variations. 

SUB-ASTRAGALOTD DISLOCATIONS. 

The other bones of the foot may be dislocated from the astragalus back
ward, forward, outward, or inward and backward. The first two forms a.re 
very rare: the outward and inward are more common, and are produced by 
forcible eversion and inversion of the foot respectively. Fractures of the 
astragalus and of the external malleolus have been observed as complications. 
Of 55 reported cases of all kinds (Stimson), 24 were compound. Of 24 simple 
cases in which reduction was attempted, it was effected in 14 and the ultimate 
result was good; of the remaining 10 cases ~md the 7 in which reduction waa 
not attempted, secondary amputation was done in -±, and secondary excision of 
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the astragalus in 4; in 5 the functional result was good notwithstanding the 
persistence of the displacement. Of the compound cases, primary amputation 
was done in 3, and excision of the astragalus in 10. 

DISLOCATION OF THE ASTRAGALUS. 

'l1his is a more common injury; the cause is usually a fall from a height, or 
forcible twisting of the foot. rl'he varieties are very numerous: they may be 
grouped as fm·ward, backward, outward and forward, inward and forward, 
and by rntation. In the first four groups more or less rotation of the astragalus 
about either of its axes is frequently associated. 

Outward and Forward.-'l'his is the most frequ ent form. 'The bead of 
the astragalus rests on the outer cuneiform and the cuboid bones, or even on 
the fifth metatarsal, and its posterior part is still in contact with the articular 
surface of the tibia. Th e foot is adducted and inverted, the external malleolus 
prominent. If the dislocation is compound, the head of the astragalus presents 
in the wound. Reduction in cases not compli cated by rotation of the astra
galus is sometimes very easy by b·action downward on the foot and pressure 
backward on the bead of the astragalus. 

Inward and Forward.-'l'he astragalus lies in front of or below the 
internal malleolus, its head well depressed toward the sole; the foot is abducted 
and everted. Sometimes the head passes beyond the tendon of the tibialis 
anticus, which then tightly embraces its neck and prevents reduction. 

Forward.-Only a very few cases, presenting no common features, have 
been reported. 

Backward.-The displacement may be directly backward, or backward 
and to either si<lc. Stimson has collected 16 cases, in 7 of which the bone 
was broken at the neck and only the posterior fragment was dislocated. The 
body of the astragalus can be felt behind the ankle, and the absence of its bead 
from its normal position may be recognized. In 3 of the reported cases per
sistent flex ion of the terminal phalanx of the great toe was present. Reduction 
was effected in only one-third of the simple cases. 

Dislocation by Rotation.-Only those cases are here considered in 
which the astragalus remains in its mortise. 'The rotation may take place 
about the vertical or transverse axis (and it is then associated with more or less 
dislocation forward and inward, so that the separation from this class is arbi
trary), or about the antero·posterior axis, without other displacement. Four 
cases of the latter kind have been observed and verified by direct examination, 
either post·mortcm or during operation : in three of them the upper smface of 
the astragalus was directed outward; in one the bone was turned completely 
over, 180 degrees. 

DISLOCATIONS OF TIIE TARSUS AND METATARSUS. 

Dislocations of one or more of the other tarsal and of the metatarsal 
bones have been observed-namely, of the medio·tarsal joint, of every tarsal 
bone sepamtely except the outer cuneiform, and of the metatarsal bones sep
ara.tcly and in various combinations. 'l1he metatarsus as a whole has heen dis· 
located in each of the four principal directions. 
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CIIAP'L'ER IX. 

DISEASES A)ID INJURIES OF LYMPHATICS. 

GENERAL CONSIDERATIONS. 

Tim lymphatic vessels pervade every tissue and organ in the body: the 
delicacy an<l transparency of their walls and the very close adhesion of these 
walls to surrounding tissues render it impossi blc to identify them under ordinary 
circumstances. In their anatomy and general properties, however, they bear a 
close rcsembhtnce to the veins, and the results of injuries to them and the dis
eases to which they are subject are analogous to those of the venous system. 
By reason of their function as absorbents they arc the great agents of the intro
duction into the general circulation of the products of local septic infection. 
From their open mouths during the first hours following the receipt of a wound 
comes much of the serous flow to dispose of which drainage is necessary, and 
some of which, doubtless, later plays an important part in facilitating the active 
cell·changes upon which the healing process depends. All wounds involve 
lymphatics, but under ordinary conditions these vessels ca1l for no special atten
tion from the surgeon. Their walls collapse and become closed by the plastic 
exudate tha.t is formed for the purpose of general repair. The superficial 
lymphatic plexuses of the skin are not only exceedingly numerous, but are also 
so superficially placed that they are readily influenced by antiseptic solutions 
applied to the surface of the skin ; hence the value of external antiseptic 
lo tions and fomentations in inflammation of the superficial lymphati cs and of 
the some~\·hat dcep_er vessels into which they immediately empty, and the 
caution, likewise, with which sol utions which ma.y be toxic, as carbolic acid 
and corrosive sublimate, should be applied for :my length of time to extensive 
surfaces of skin . Any consideration of the affections of the lymphatics will 
include those of the lymphatic glands, which are scattered along their course 
and form a part of the lymphatic system. In explanation of the greater fre
quency of affections of the lymphatic glands in youth, it must be remembered 
that the quantity of lymph in circula.tion is greater then than in later years, 
and that the lymphatic glands are, during that period of life, more largely 
developed and more active. 

INJURIES OF LTIIPHAT!CS. 

Rupture of the Thoracic Duct.-This main lymph-duct, although so 
much protected by its anatomical position, may nevertheless, under excep
tional circumstances, be wounded or ruptured. Of 17 such cases collated by 
Kirchner, 2 were due to contusions of the chest; 1 each to a puncture, a cut, 
n.nd a. shot wound; 3 to erosion from suppuration. In the remaining cases 
the account failed to assign a, definite cause. 1'he wound in these cases 
resulted in chylothorax in nine instances; in chylous ascites in six in
stances; in one (doubtful) in exudation into the mediastinum; while the 
remaining case was an instance of operative injury of the duct near its 
mouth. In a case reported by Krnbbel, the patient on the fifth day after 
being run over by an empty coal·car died from suffocation clue to an effu
sion into the right pleural Ca\'ity, which on post-mortem examination was 
found to be chyle and to have come from a rent in the thoracic duct opposite 
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the ninth dorsal vertebra, which had been transversely fractured. In one of 
Kirchner's cases a girl of nine years had been violently pushed against a win
dow-sill, striking the front of her chest opposite the third rib; a gradual and 
increasing <lyspnea developed after some days, with signs of pleural effusion, 
which on aspiration pro\·ed to be chyle; relief followed the aspiration, but 
clyspnea again became marked after some day!; a. proposed repetition of the 
aspiration was Llcfcrrcd on account of a spontaneous improvement which then 
took place; the dyspnea subsided, the signs of effusion grndually disappeared, 
and ultimately full health returned. Tll"o American cases have recently been 
reported (Eyer, 1891; Manley, 1894). In the first a young man ,uffered 
a severe squeeze of Lis thorax, having been caught between a railroad-car 
and an engine. No bones were broken, and for some chtys ::L tra.umatic 
pneumonia of the right lung was the chief apparent r esult of the injury; 
on the seventeenth chty, however, a fluctuating swelling was detected in 
the right inguinal region, which on being opened gave exit to much offensive 
gas and a foul feculent discharge. After two or three days this discharge lost 
its offensiveness and became opaque and milky: rapid emaciation followed, 
resulting in death on the tbirty·eightb day from the original injury. Post· 
mortem examination revealed a rupture of the thoracic duct at the point where 
it passes through the aortic opening of the diaphragm; the escaping cbyle bad 
burrowed behind the peritoneum and had become superficial at the groin; in 
addition to this, some of the chyle bad become di1·ertecl above the diaphragm 
and had dissected up the pleura from the posterior chest.wall on the right side 
so as to form a post· pleural cavity, filled with chyle, extending up as high as the 
apex of the thorax. In the second case the escaping cbyle likewise burrowed 
behind the peritoneum and presented a superficial swelling at the groin which 
was incised, and gave vent for ten days to nn abundant chy lous discharge. The 
discharge then ceased, and the complete recovery of the patient followed. 

'l'here are no symptoms indicative of this rare injury until a sufficient accu· 
mula.tion of the escflping chyle has occurred to call for its evacuation surgically. 
1'he ch;~ra.cter of the evacuated fluid is the first indication that a. wound of the 
thoracic duct has occurred. Aceording to the location of the wound, the effused 
fluid may find its way into the peritoneal cavity or into the connective tissue 
behind the peritoneum, into the pleural cavity or into the connective tissue 
behind the pleura, or in to the posterior mediastinum. The particular symptoms 
which the effusion wHl provoke must depend upon its location and extent. 
Rapid emaciation will result from the inanition due to the failure of the chyle
current to reach its destination. 

Death from inanition is to be expected after rupture of the thoracic duct. 
The case already cited which recovered shows, however, that exceptions may 
occur, possibly due to the existence in a particular instance of a double duct 
or other abnormality whereby a collateral circulation is possible. Experiments 
on animals show that small recent wounds of the thoracic duct may heal spon· 
taneously un<l quickly . 

A wound of the thoracic duct is beyond surgical treatment. When, 
however, such a wound is demonstrated or suspected, the suggestion of Agnew 
is eminently rational that, instead of feeding the patient, no food should be 
g iven, in order that the walls of the duct may remain as much as po~sible in a 
state of collapse, and thus favor any attempt which nature nrny make toward 
closing the opening. l\fcanwhilc, the possibility of introducing milk directly 
into the venous circulation suggests its utility as a method of nourishment 
during the period that must interrene before the ordinary processes of diges
tion and absorption can be resumed. 



456 AN A.!JIE.RICAN TEX'l'BOOK OF SURGERY. 

'l'hc t ho rac ic d uct may be wounded near its termination at the base of 
the left side of the neck in the course of operations for the removal of deep
seated growths in that region, especially when, as is sometimes the case, 
irregular terminal branches reach somewhat high into the neck. Keen has 
reported four instances of this accident. In two of these cases the fluid that 
exuded was unmistakably cbyle; in the other two it was serous in charac
ter, but in all its abundance was great, and such as to make it extremely 
probable, even in the latter cases, that its source was the thoracic duct. In 
two of the cases the flow was controll ed by a tampon, in one by a pressure 
forceps, and in one by a. suture. Three of these cases recovered, having sus
taiuc<l no detr iment from the injury to the thoracic duct. One died, but 
its fatal result was not especially influenced by the wound of the duct. 

LYMP ll ANO lTis.-Ccrtain areas of 1,vmphatic raclicles, or the forger con
tinuous lymphatic trunks, may become inflamed as the result of retention 
within them of irritants. 1.'o the first form the term reticular lymplumgitis, 
to the second the term tubular lymphangitis, as proposed by Bellamy, may 
well be applied. In the va.."'t majority of cases the irritants in question con· 
sist of septic material absorbed from an infected wound. 

Reticular lymphangilis is seen in many cases of circumscribed skin inflam
mation attended with more or less ce<lema.. It is present in the condition 
described as "erysipeloid" by Rosenbach, a term applied by that investigator 
to certain patches of superficial skin inflammation which slowly spread from a 
point of primary infection, usually on the fingers, the point originally affected 
returning to a condition of health, while the inflammation extends at the 
periphery, unti l at the cn<l of from one to three weeks the disease has 
exhausted itself and entirely disappears, having possibly extended over the 
back of the hands as far as to the wrist. Rosenbach found the cause 
of this affection to be the invasion of the lymphatics by a specific thread
forming, spore-bearing micro-organism derive<l from decomposing animal 
matter. Ordinary erysipelas presents a typical form of reticular lymphangitis 
in which the inflammation is produced by the invasion of the lymphatic chan
nels b,Y the streptococcus of erysipelas. (See Erysipelas, p. 65.) In the rapiclly
extending inflammations which attend certain poisone<l wounds the infection 
is propagated along the lymphatics, which share in the general inflammatory 
condition that prevails, both types of lymphangitis being present in a 
mttrked degree. A lymphangitis of less virulence often develops in connection 
with injuries of hands or feet that are neglected and subjected to motion and 
irritation, or with scratches and abrasions that are brought into contact with 
decomposing material. 1.1his inflammation may at first be limited to a small 
area of the immediately contiguous lymphatic rootlets; if still further aggra
vated, the larger trunks leading away from the pa.rt become inYOh•ed 1 and 
when seated in the skin a.re seen as red an<l tender streaks running in the 
direction of the lymph-current. 

T1tb1tlat lymphangitis is invariably the result of the entrance into tbe 
affected duct of bacteria and bacterial products of more than usual viru
lence. Long before the agency of pathogenic micro-organisms in its pro
duction was recognized, the affection was appreciated as of serious import 

~j:~ r::a~1r~np11:~j~v~h~l~e~!i~e~tU~~ :~~v~;: ~t~te:ghfn;e~~~~nc\~O~~::,p;~~t~~tr~ 
exceptional that a sprea.ding inflammation of these channels results. A pre
viously existing state of general debi lity upon the part of the patient predis
poses to it. :F'requent irritation of the infected wound and the confinement 
of septic secretions in it a.re often exciting ca.uses. 1.'he infection of trivial 
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wounds, as a prick or scratch, with virulent septic material, as in dissection
wounds and snake-b ites, not infrequently causes it. Cases have been recorded 
in which the bathing of the han<ls, without any wound of the skin, in putrid 
fluid for some time ha.s been followed by lymphangitis. The tender and some
what cord-like minute red streak that is formed by the inflamed lymphatic 
vessel results from the blocking up of its lumen by a coagulated exudate infil-

~~~!i~ft~~~0a~~0c:n~1~i~~:l~~~1~0:!1~~t1~i:~;~s::et~~~i~~d8~~~=~s\~/~:~~\~d~:~:::i~l~~ 
intensity of the primary lymphatic irritation. 

To the ordinary inffamma.tory swell ing of the affected part a certain amount 
of ccdema is added from the interruption of the lymph-current along the 
thrombosed lymph-vessels. 'fhe extent and persistence of this cedema. will 
depend upon the number of the lymphatic trunks in volved and the freedom 
of the anastomosing communications. 

Inflammation of t h e g la n ds into which the affected lymphatics empty 
speedily ensues upon a primary lymphangitis. F or the production of glandular 
trouble it is by no means necessary that any extensive inflammation of the 
ducts leading from the scat of infection to the gland shou ld exist, for infective 
material is often carried through the lymphatics without producing any reac
tion until it has become arrested in a gland, where its irritative effects are devel
oped. L ikewise a second group of glands may become i1woh·cd by transmis.sion. 
of infection from the first, without any disturbance of the connecting ducts. 

Symptoms and Course.- In addition to the local signs of lymphatic 
inflamma.tion that ha.ve already been described there are present constitutional 
conditions dependent upon the extent and severity of the septic infection. 
Rigors are not uncommon. Fever, usually marked, but of \'ariable severity, 
develops. ~l1h c more aggravated cases rapidly display the effects of profound 
septicem ia. Wh en the source of irrihttion is less r irnl ent and is transient or 
is overcome by treatment, the inflammatory reaction soon subsides, the ex u
date liquefi es and is absorbed, and the affected vessels reiHlily return to their 
normal state. If pyogenic organisms in sufficient number and activity have 
formed a part of the infecting virus, suppuration along the course of the 
inflamed vessels or in the glands in to which they empty results. In this pro
cess of suppuration the surrounding connective tissue becomes invaded, result
ing in abscesses. 'fhis is true both of g land suppuration and of suppuration 
along the course of the vessels themselves. 

Diagnosis.- Superficial lymphangitis is not li kely to fail of recognition. 
The tender red streaks indicati \'e of the tubular \'ariety arc pathognomonic; the 
diffuse redness of the reticular variety, with its attendant superficial oodema 
and its paiu, and the general fever, distinguish it from ordinary erythema or 
dermatitis. Some celluli tis accompanies all lymphangitis, and some lymphan
gitis, on the other hand, attends all celluli tis. Which is the preponderating 
element may sometimes be a matter of uncertainty. Practically, however, 
the question is an unimportant one. Phlebitis is closely related to lympbangitis 
in its symptoms, but a throm hosed vein forms a decpcr-scatcd, coarser cord 
than a similarly affected lymph-vessel, the cutaneous redness is not so vivid, 
the pain is less acute, the genera.I fever is not so intense, and the tendency 
to g landular involvement is Jess. Inflamma.tion of tbe deep lymphatics is not 
eas ily differentiated from ordi nary ccll ulitis. If in a case of deep-seated 
inflammation tbcre is early in volvement of the neighboring lymphatic glands; 
if lymphatic redema can he detected; if patches of superficial reticular lymph
angitis appear at points of anastomosis with deeper trunks,-tbe existence 
of inflammation of the deep lymphatics can be assumed. 
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Prognosis.-The course of a lymphnngit is will depend upon the virulence 
the amount, and the persistence of the infective en.use, and the constitutional 
vigor of the patient. 'l1he milder attacks upon the withdrawal of the cause 
and the institution of proper treatment speedily subside; when suppuration 
has occurred it may be limi ted in amount, and upon t11c evacuation of the 
abscess or abscesses a steady return to health ensues. In the more virulent 
forms successive groups of glands may become involved and suppurate; exten
sive abscesses develop; septic absorption, with or without th e formation of 
metastatic abscesses in distant parts, imperils life; and if recovery fina1ly takes 
place, it is aftcr a . prolonged illness; not rarely death from exhaustion is the 
inevitable end. In a. certain c1ass of cases lymphangitis assumes an insidious 
and chronic form, affecting large areas of vessels and producing such wil!e· 
spread obli teration of them as to block up permanently the flow of lymph from 
a considerable territory nnd to entail a permanent lymphcedema. of the affected 
part. (Sec Elephantiasis or Lymphredema.) 

Treatment.-'l'he recognition of the septic criuse of the lymphatic inflam· 
mation at once gives direction to the treatment that is to be employed. Prompt 
and thorough disinfection of the original wound from which the infection has 
proceeded should be done. 'l'he affected Jim b should be put at rest and elemted. 
'l'ension, wherever present, should be relieved by free incision, without waiting 
for suppuration to take place. The whole affected territory should be covered 
with compresses kept wet with a 1: 2000 aqueous solution of corrosive sublimate 
until the inflammation has fully subsided. All foci of suppuration should be 
freely incised, evacuated, disinfected, and drained. 'l1he constitutional treat
ment must be conducted in accordance with the general principles of support 
and elimination. Pain may require opiates, but, as a. rule, all the secretions 
should be promoted. Stimuhints and nutrients should be freely administered 
in the more severe cases. Persistent cedema remaining after the subsidence 
of the inflammation is to be overcome by bandaging and massage. 

LYMPHADBNI'I'lS.-Lymphatic glands are prone to inflammation. Their 
function as reservoirs, to which the lymphatics hurry whatever material they 
gather, renders them certain to become places of arrest for wha,tcvcr irritants 
may have gained access to the lymphatic circu lation. 'l'he extent to which they 
become involved in attacks of lymphangitis bas been mentioned in the preced· 
ing paragraphs, as well as the fact that they are affected by absorption from sep· 
tic wounds without in volvement of the trunks that transmit the septic matter. 
The amount of inflammatory reaction which they display may be of every grade 
from a slight transient tumefaction an<l tenderness to a rapid necrosis and sup
puration, or to chronic enlargement and induration-according to the character 
of the irritant acting upon the gland and to the local and general resisting 
power of the individual. Syphilis, tuberculosis, carcinoma, glanders, are all 
characterized by specific glandula.r inflammation, for the peculiarities of which 
reference must be made to the sections devoted to these several affections. 

Exposure to cold anU over-exertion arc often acce~sory causes of ordinary 
gland inflammation. 'l1l10y act as local depressants, favoring the activity of 
infective organisms that otherwise would have been inert. A state of general 
debility predisposes to glandular inflammation. The glands of the neck, a.xilla, 
and groin are more frequentl y affected tha.n those of other 1oca.1itics, v, .. ·hicb is 
the 1mturnl result of the many sources of infection continually a.rising th rough 
affectio11..; of the mouth, throat, and extremities. 

l1110 degree of inflammation excited often fal1s short of suppuration, in 
which case either complete resolution and rnpid return to the normal state 
occur, 01·, what is by no means uncommon, some induration an<l enlargement 
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of the gland persists for some time. Suppuration is a. very common event. 
In cases of a<lcn itis of sufficient intensity to entail suppuration, the surround
ing connective tissue usua11y becomes invoh·ed in the inflammation and sup
puration, llnd the resulting abscess when opened displa.vs a. pus-cavity in the 
connective tissue enclosing the more or less thorough ly destroyed gland. 

Symptoms.-Pain, heat, and swelling are the characteristics of au inflamed 
ghtnd. 'l1l10 swel ling is nodular, and may be either well defined or diffused, 
according to the amount of pcriadcnitis. '11!10 degree of heat will depend upon 
the intensity of the congestion . 'l'he location of the gland and the looseness of 
the tissue in which it is imbedded will largely determine the amount of pain 
attending the attn.ck, although tenderness on pressure is always present. 'l'he 
constitutional ren.ction is likewise variable; in the more ncute attacks consider
able pyrexia is de\•clope(l, with rigors on the occurrence of suppuration. 

Di~tinct fluctuation may not be discernible for Rome time even after suppu
ration has begun, since the gland which is breaking down is likely to present 
more thn.n one focus of suppuration, and for this reason will giYe at first only a. 
boggy foc ling to the touch. This, again, will be rendered indistinct by the peri
glandular congestion . If the surgeon waits to obtain well-defined fluctuation 
before deciding th:it suppuration has occurred, he will find it only :ifter consid
erable destruction of ti8sue has taken place. 

Treatment.-'l'he sources of infoction should be removed or receive ade
quate antiseptic treatment if possible. 'l1hc part in which the gland is located 
should be kept at rest and free from irritation. From the onset of the glandular 
symptoms col<l should be kept applied if practicable. Injections of five to ten 
minims of a 3 per cent. solution of carbolic a.cid into the substance of the 
inflamed gland, if made early, may suffice to prevent suppuration. If from any 
C<LUSe it seems best to encourage suppuration, warm fomentations may be kept 
applied. Wh en pus has formed, the pus-cavity should be freely incised, all 
necrotic tissue should be scraped aw<ty, and the cavity after having been 
cleansed should be stuffed with iodof'orm ga.uze. On the third day this tam
pon should be removed. In many cases healthy granulating surfaces will 
already have formed, the adhesion of which may now be secured by the appli
cation of an absorbent compress. In other cases a more prolonged use of the 
iocloform tampon ma.y be required before the desired healing surface of the 
cavity is produced. If sinuses hn.ve formed, they must be followed up, opened 
freely, and treated in the same way as the orig inal cavity. If the healing pro
cess is sluggish, free applications of naphthaline and Peruvian balsam will sene 
to stimulate it, due attention being paid to the general health. 

CHRONIC ADENITIS is, with rare exceptions, either tubercular or syphilitic 
in its nature. In the exceptional cases not referable to these specific causes 
nor belonging to the malignant degenera.tion~, inunctions of iodine, blisters, 
and compression will be of service. Interstitial injections of a few minims of 
tincture of iodine, or of alcohol alone, will promote absorption. If the mass 
resists tl1ese measures and its presence is a. cause of functional disability or a 
serious disfigurclllfnt, it may be excised. Very extensive operations are now 
often practised in the removal of tubercular gl:rnds, e::-pccially in the neck, and 
with great advantage. The operation should be very thorough. EYery gland 
that cun be found should be removed . 'J1ho wound, if made antiseptically, 
usually heals in a short time, even in the most serious cai::cs. E,·cry m?asure 
calculated to promote the general health should be resorted to, in 3clditwn to 
the local means named. 

LYMPIIANOIECTASIS AND LYMPJTANC:IOl\lA.--The lymphatic vessels, like 
their congeners the veins, are subject to dilatations and varicosities, which may 
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be of every degree and extent. To such dilatations in general the term 
lympltangiectasis is applied, but when these dilatations by their size, their 
confluence, or their aggrega.tion form distinct tumors, the term lynipltangioma 
ma,· be substituted. 

"Dilatations of the cuta neous lymph-radicles may be recognized as soft trans
parent sacs or vesicles filled with lymph, situated manifestly in the substance 
of the skin, and not on its surface. They occur most frequently on the inside 
of the thigh, on the genitals, and on the anterior wal1 of the abdomen, localities 
rich in superficial lymphatic plexuses. They are usually superficial outcroppings 
of a deeper, more extensive chain of lymphatic dilatations due to obstructive 
changes in distant trunks. lfopture of these Yesicles is not infrequent, and 
is li>Lble to be followed by a flow of lymph of variable amount and duration. 
This is known as Lympho rrhagia. 

Hupture of a dilated lymphat ic along the urinary tract and the consequent 
lymphorrhagia produce Chy luria-an intermittent accumulation of chylous 
lymph in the urinary bladder. Similarly the tunica vaginalis testis may be 
the seat of a lymphorrhagia, and Chylocele result. 

A group of dilated lymphatic radicles may he present in the shape of many 
closely-aggregated ''esicles of varying size; or if the enlargement extends along 
the course of the ducts, cylindrical and tortuous cords, with nodular swe1lings 
at the site of the valve, are produced. The two varieties may coexist; or still 
greater dilatation at various points may ba,·e taken place, so that the varicos
ities are converted into cystic tumors. Such varicose swellings in the inguinal 
region may be confounded with hernire. Ectasi::e or dilatations of the blood
vessels may coexist with those of the lymphatics, producing a tumor of mixed 
character. Such mixed growths baYe been noted in the tongue, producing an 
enlargement of it known as Macroglossia, an<l in the lips, Macroeheilia. 

Etiology.-In a large proportion of cases of lymphatic dilatation the con
dition is congenital in its origin; it nrn.y be due to an essential vice of develop
ment of unknown character, or more likely to obstructions to the lymph-stream 
of a mechanical or an inflammatory nature arising during embryonic life. 
In the acquired variety inflammation and thrombosis are the chief agents which 
are active in the production of the cond ition, the direct result being dilatation 
of the radicles and of the primary channels, with lymph-stasis and redema of 
the tissues within the area. from which the narrowed or occluded vessels are 
supplied. Occlusion ma.y also result from cicatricial contraction, from the pres
ence of tumors, and from the blocking up of the lymphatic channels by tuber
cular or cancerous material. The presence in certain lymphatic vessels of a 
minute parasitic worm, the filaria sanguinis hominis, has been demonstrated to 
be the cause of lymph-thrombosis and inflammation in a large class of cases 
most frequently occurring in tropical regions. 

Causes and Symptoms.-The cystic and tubular enlargements of the 
lymphatics which have been described are observable only when they are situ
ated superficially or when they form circumscribed swellings that are distinguish
able as distinct tumors. A very marked and surgically important series of 
symptoms may arise when in the substance of a limb or part there is a diffused 
dilatation with lymph-stasis. Such a condition results when there is obstruc
tion of so large a number of the ducts converging to the root of the extremity 
or part that but li ttle relief through collateral trunks is possible. 'l'he affected 
part becomes swollen by a hard, compact, brawny oodema, Lymphredema, 
which is not readily reducible either by position or pressure. Attacks of diffuse 
lymphangitis are prone to recur, each successive attack causing an aggravation 
of the local condition. 'l1hickening and induration of the skin and connecti,,e 
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tissue take place. Dilatation and multiplication of the blood-vessels keep 
pace with the general connective-tissue hypertrophy. ~rhc muscles waste. In 
the more advanced and aggrava.ted cases of this class an enormous deformity 
results; the skin becomes coarse and hypertrophied, with a tendency to eczema 
and seborrhea i papillary excrescences are numerous and the development of 
ulcers is frequent; the swollen limb presents lobulated masses heaped up al 
different parts, separated from one another by deep sulci, which are especially 
marked at the flexures of the joints. If the scrotum is the part affected-a nol 
uncommon occurrence-it may form a huge tumor reaching be]ow the knees or 
even to the ground . 'rhis constitutes the disease known as Elephantiasis 
Arabum . While it is more common in certain intertropical countries (Bar
badoes, India, Cayenne, etc.), where its frequent dependence upon the presence 
in the lymphatics of the filaria sanguinis hominis has been demonstrated, occa
sional instances of it are met with in all climates. 'l'he accompanying illustra
tion (Fig. 190) shows the condition of the limb of a girl of twenty-one years 
of age, the subject of lymphredcma, five years after the inception of the dis
ease. The changes in the limb were as yet moderate. The photograph from 

FIG. 190. 

Lymphredemaof lefilcgfiveycarsaftcritsou,.cl 10riginal ). 

which the cut was made was taken in 187 5. At tbe present time, seren
teen years later, the case presents the typical condition of the worst form of 
elephantiasis. Repeated attacks of lymphangitis have occurred during this 
period, each producing an aggravation o~ the previous condit~on. 'fhe leg 
below the knee has become enormously deformed by the procluct1on of the ele
phantoid masses; the outer side of the thigh remains healthy, but the skin of 
tlic inner side has developed so as to form :1 very large and pendent lobulated 
mass. A simila.r condition bas begun to develop in the other leg, which now 
is a.bout in the condition of the first as shown in the figure. Fig. 191 shows 
an example of the changes produced by this disease in its most aggravated 
form. 



Treatment.-Circumscribed dilatations and. isolated cystic enlargements 
may be extirpated with the knife. In the diffused dilatations and redema due 
to persistent obstructiYe causes, in cases in which collateral channels ma.y in 
time become sufficiently dereloped to relieve the stasis. relief will he given by 
massage, elastic bandaging, and support in an elernte<l position. In the 
absence of the possible relief of the stasis all such attempts will be fruitless. 
Ligation of the main artery of supply of the limb in a few recorded cases has 
been followed by rapid improvement. In others no benefit has resulted. A 
resort to it would be justifiable when other means bad failed. When the dis
ease is confined to an extremity and causes serious disability, amputation may 
be done. Similar tumors involving the genitals should be excised. In the lat
ter class of cases attempts should be made to preserve the penis and testes by 
dissecting them out of the hypertrophied mass in which they arc imbedded. 

Fw.191. 
The chief difficulty attending the ablation 
of the growths is the prevention of hemor
rhage; but this has bee.n greatly facilitated 
by the use of the elastic bandage for con
stricting its base. 

LntPHAOEXO.MA.-Under this head 
are to be classed lymph-gland tumors, in 
which the essential change is purely a 
hyperplasia of normal gla.nd elements. 
Simple overgrowths affecting one or per
ha.ps two or three adjacent glands, with
out a. tendency to local degencrntion or the 
development of constitutional cachexia, 
have been described, but it is probable 
that in most of SllCh cases, if not in all, 
either foci of tubercular infection would 
be found in thelll, if a sufficiently thor
ough examination were made, or they 
would in time show themselves to be the 
precursors of a more generalized process. 

Enlargement of lymphatic glands con
sisting of hyperplasia. of the normal strnc
ture is an important clement of leukemia. 
Single glands ma._y a.ttain the size of a. 
man's fist in this disea.i;e, ancl sometimes 
all the ly1Dph-glands of the body become 
im'olved. Associa.teU with the lymphatic 
tumors are enlargements of other glands, 
notably the spleen, thymus. and liver. 

~~::;~:;, ~~c~~e d~~d~i~Lrofcl~~:~g~~~cs T~c~ 
resulting a.ltera.tion in the blood-namely, 

Lym11hredema in its Later !'tag:c (original). the great increase of the white corpuscles 
and the diminution of the red-affords a 

certain means of identifying this form of glandular disease, which bas a place 
more properly in i11ternal medicine than as a surgical affection. 

MuIONANT LY}.lPIIO~rA.-Uiffering from these glandular tumo.rs of leuke
mia chiefiy in the absence of the blood-changes arc the cases of diffuse ~land
ular enlargement to which the term Malignant Lympho.ma (Hodgkm s dis
ease, Pseudo-leukemi<i) is applicable(Pl. IX, Fig. 2). In this affec!Ion there first 
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appears a moderate painless swellin g of one or more glands 1 most frequently 
in the neck, more rarely in the a.x i11a, g roin, or mediastinum. After a time 
other glands enlarge, until great tumors may result, producing much disfigure
ment.. For a time no disturbance of the general he:llth is observed. The 
glands, if removed, show simply great hyperplasia of the normal elements. 
Gradually groups of glands in other parts of the body become similarly 
enlarged, until finally almost all the glands of the body are affected. Some 
enlargement of the spleen ma.y now be discernible, but it is not constant. 
Coincident with this generalization of the swellings the health begins to suffer; 
emaciation declares itself; progressive anemia develops, which, unless death 
from some accidental complica.tion occurs, becomes extreme; dropsies arise; 
diarrhea sets in ; and finally collapse and death terminate the case. 

The etiology of malignant lymphoma is totally unknown. It attacks 
young adults most frequently. During its early history it is .impossible to 
distinguish it with certainty. The element of time is required to develop its 
malignancy. When the swellings have become generalized and the constitu
tional symptoms have declared themscl ves, the diagnosis is plain. The cha
racteristics of the glands of lymphoma are tliesc : they preserve their proper 
shape; they do not soften aml degenerate, as do tu bcrcular glands; they do 
not become fused together or adherent to surrounding pa,rts by inflamma,tory 
adhesions; they have a certain elasticity when compressed, different from the 
board-like hardness of unsoftened tubercular glands. 

The prognosis is hopeless. Its course varies in its rapidity, usually 
extending over about one year, although a more prolongeJ course is not infre
quent. Pressure of the enlarged glands upon the trachea, cesophagus, or 
important nen'e-trunks may precipitate the fatal termination. 

Treatment.-There is little to be gained from surgical interference except 
when pressure-symptoms call for relief. The internal use of arsenic, com
bined with its parenchymatous injection, bas appeared to exercise a favorable 
effect on the disease in some cases; in others it bas been inert. It should be 
tried in all cases, and pushed to the maximum of' toleration. Its administration 
should be persevered in for a long period, and resumed whenever evidences of 
renewed glandular hyperplasia appear. 

SARCOMA OF LYMPHATIC GLANDS, LYMPno-SARC01\IA.-A lymphatic gland 
may be the seat of a primary sarcoma. In the early history of such a tumor 
it will be .impossible to distinguish it positively from other varieties of glandular 
hypertrophy. As it continues to develop it will, after a time, display its special 
malignant features as it involves the adjacent tissues and becomes attended by 
secondary deposits in various internal organs, as the lungs, liver, kidneys, brain, 
and bones. (Sec the chapter on Sarcoma.) 

Treatment.-Soon after its development, if not already very large, it 
shoul<l be thoroughly extirpated, the incision going wide of the gland. If it 
returns, amputation should immediately be done if the tumor be on an 
extremity. 
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CHAPTER X. 

SURGICAL DISEASES OF THE SKIN A.'W ITS APPENDAGES. 

COMEDO.-This is a disease of the sebaceous glands occuning chiefly 
about the face, neck, chest, and back, resulting from accumulation of the altered 
sebum, producing small yellowish or whitish elevations marked by a central 
black spot, due to staining by dirt of that portion of the retained secretion 
occupying th e orifice of the duct. Pressure will ex press a small plug of 
in s pi ~sa.tccl scbum mingled with epithelial cells, popularly called a " worm." 
Partly due to idiosyncrasy. and usually a disease of puberty, it is apt to coin
cide with dyspepsia. and constipation, and in young women with chlorosis and 
menstrual irregularities. 

T reatment.-Freq uent bathing with hot water and stimulating ointments 
rubbed in at night (such as sulph . prrecip. 3j to ung. aqure rosre 3j), or weak 
alkaline ointments (such as borax. grs. xx to 3j), may be tried. 'To remove 
the comedones apply night and morning the following paste-aceti 3ij, glycerinre 
3iij, kaolini 3iv,-after which gentle pressure by a watch-key applied over the 
spots will dislodge the plugs. 

MrLIU.M.-This appears as small, rounded, pearly, superficial elevations in 
the skin, occurring chiefly on the face and genitals; they arc not painful, and re
sul t from the accumulation of sebum from obliteration of a small secondary duct. 

Treatment.-Each elevation must be opened, th e cheesy matter sq ueezed 
out, and the interior touched with tincture of iodine or a nitrate-of-silver point. 

SEBACEOUS CYSTS or WENs.-'l'hese form variously-sized firm or somewhat 
soft, rounded tumors, usually seated in the skin or SL;bcutaneous tissue of the 
scalp, face, back, or scrotum, although they occur elsewhere. r.rhe superjacent 
integument is unaltered. If injured they may inflame and ulcerate, or, in the 
ol<l, degenerate into epithelioma. Although usually originating from obstruction 
of a duct, they often ha.ve no opening, but at times one persists, admitting a 
small probe. Their contents are cheesy or milky, and are often fetid. 

T reatment.-Excision should be performed either by carefully dissecting 
out every particle of the cyst, or, after transfixing this and the overlying skin, 
seizing and tearing out each half of the cyst-wall with a. pair of forceps. 

MoLLUSCUM CONTAGIOSUM vel EPITIIELIALE is characteri zed by small, 
semiglobular, or conical, whitish, sometimes translucent elevations, from the 
size of a. pin 's head to that of a pea, with a. central dark spot or depression, 
which is the aperture of a duct. They occur chiefly upon the eyelids, checks, 
chin, neck, breast, and genitalia, and are not painful, although terminating by 
disintegration an<l sloughing of the masses. 'The question of contagiousness 
is still a mooted point. It is liable to be confounded with molluscum fibrosum, 
but may be distinguished from it by the absence of the central black opening 
in this latter affection and the more general clissemirrntion. 

Treatment.-11horougb inunctions with white precipitate or sulphur oint
ment will sometimes suffice; if not, each tumor should be opened, its contents 
squeezed out, and the cavity cauterized with nitrate of silver. 

DERMATrrrs VENENATA.-'fincture of arnica and the wearing of garments 
colored by ani line <lyes containing arsenic will sometime!' produce dermatitis, 
but it usually results from the rhus venenata. or rhus toxicodendron . Owing 
to the volatility of the poison, actual contact with the plants is not necessary. 
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After a fow hours or even days of incubation, in cbi l<lren fretfulness or slight 
fever may be noticed, but ordinarily the local symptoms first appear-viz. heat 
and itching, probably of the face and hands, with surface redness and some 
subcutaneous redema. Eczematous vesicles now appear, usually first between 
the fingers; next the genitals are a.pt to be attacked in the male, whence the 
eruption may spread to other pa,rts. 'rhe inflamed portions of the skin are 
intensely red, somewhat cedcmatous, and covered by groups of papules or vesicles, 
these latter being often confluent, while from scattered excoriations a. clear, 
yellowish, gummy fluid exudes, forming ~~ soft crust on drying. 'l'he eyelids, 
lips, nose, ears, and gcnita.ls are sometimes enormously swoll en, and exude 
large quantities of serum. Sometimes the constitution sympathizes, as is shown 
by fever, coated tongue, and constipation . 'rhe burning, stinging pain is 
occasionally so severe as to deprive the patient of sleep, "ivheu anodynes will 
be required. '.l1he disease remains at its height for several days, but usually 
in a week the acute symptoms have subsided, although the disease may recur 
from time to time. 

The diagnosis, especially from erysipelas, must depend on the history of 
exposure, on the appearance of the vesicles first between the fingers, next on 
the dorsum of the fingers and bands, finally on the palms; the eruption is more 
scattered than in eczema; the vesicles usually do not pass through the papular 
stage, as is common in eczema, but often spring directly from the skin. The 
disease is not contagious, although in recent cases the poison itself may be con
veyed from person to person or to other parts of the same individual, as from the 
hands to the genitals. 

Treatment.-Cloths kept wet with black-wash, provided the extent of sur
face be not too great, or with weak solutions of sulphate of zinc, or fluid extract 
of grindelia robusta in the proportion of 3ij-3iv to the pint of water, keeping 
the cloths just damp with the solution, are very useful; for the face, when the 
patient cannot remain confined to the house, equal parts of starch and precipi
tated carbonate of zinc may be dusted over the parts. 

FunuNCLE, OR BorL.-This is a disease, probably due to mierobic infec
tion, in which one or more small, circumscribed, acuminated) dusky-reel, firm, 
painful spots form in the skin, the result of localized inflammation, the cen
tral portion of skin dying, forming a slough or "core" around which suppu
ration takes place, ending in the separation of the "core," the subsidence of 
the inflammation, and the healing of the cavity by granulation. 1'he matu
ration of each boil takes about a week or ten da.)'S; sometimes no suppuration 
occurs, when the condition is called a" blind boil." The pain is throbbing, 
and often quite severe until suppurntion and loosening of the slough have 
occurred, when it subsides. Although any portion of the integument may be 
attacked, the face, ears: neck, back, axilla, buttocks, perineum, scrotum, labia, 
and legs are the favorite sites; the nearest lymph-glands may become enlarged, 
and sometimes constitutional disturba.nce results. Erroneous hygiene and diet 
even in the robust, overwork, nervous depression, improper" food, irregularity 
of the bodily functions, and certain atmospheric conditions prevalent in spring 
and autumn are predisposing causes. ~l1he differences from carbuncle, with 
which alone a boil is likely to be confounded, will become clear when the for
mer disease is described. 

Treatment.-The cause should be ascertained and removed. 11he diet 
must be regulated and varied. Exercise in the open air, quinine, iron, and 
strychnine are useful in debilitated patienh;. Arsenic, with or without iron, is 
at times of benefit. 'l'be sulphite or hyposulpbite of sodium, grs. xv-xxx 
every t~~ree hours, sulphide of calcium) ! gr. every two or three hours, and 
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proper <loses of sulphur internally have been thought to do good at times, but 
there is no specific. When a hair occupies the center of the boil its avulsion 
will sometimes abort the furuncle. Locally a 10 per cent. salicylic-aci<l oint
ment, or ichthyol combined with an equal quantity of collodion, will prove bene
ficial. White has reported a series of cases of furunculosis in which the obstinate 
recurrence of boils was arrested by the administration of bicbloride of mercury 
in full doses. I t is possible that this acts through its bactericidal properties, 
the origin of the condition being perhaps microbic. 

CAHBUNC LB.-'L'his is a circumscribed, deep-seated inflammation of the sk in 
and subcutaneous tissue, terminating in a slough. Constitutional disturbance is 
usually marked, the disease being ushered in by a ch ill followed by fever. The 
skin becomes bot, painful, and dusky red, and a flattened, fairly circumscribed 
inflammatory induration of' the subcutaneous tissue forms; the pain is usually 
burning. Stead ily progressing and extendi ng, until it may be from three to six 
inches in diameter, by the end of from ten days to two weeks the mass begins to 
soften, and the skin ulcerates at numerous points, which are usually filled with 
yellow sloughs, whence issues sanious pus. 'J1he sieve-like appearance pre
sented by the skin surface, due according to Warren to pus in the columnre 
adipmm::, is characteristic, but in most large carbuncles the overlying integu
ment sloughs away sooner or later, leaving a large, slowly-healing ulcer. 
Carbuncle lasts for from four to six weeks, is usually single, and its favorite 
sites arc the back of the neck, shoulders, back, and buttocks: it is especially 
<langerous when occuning on the scalp, abdomen, and upper lip; in these 
locations, occurring as it does in the young, it run~ an acute course an<l is 
a.pt to terminate fatally from pyemia. It is a serious disease when extensive 
and a.ttacking the elderly, especially if complicated with Bright's disease or 
diabetes, which latter affection stands in a causative relation to it. 'l'he causes, 
other than diabetes, arc probably the same as those of boil. The possibility 
of microbic origin should be remembered. 'The size, flatness, multiple points 
of suppuratio n, an<l extensive slough distinguish carbuncle from furuncle. 

Treatment.-La.rge a.mounts of easi ly digestible, nourishing food should 
Le g iven, but stimu lants only when distinctly indicated. Quinine and tincture 
of iron in large doses, with anodynes to procure rest, are requisite. Different 
plans of local treatment may be adopted: one, of' doubtful utility, is compres
sion by the concentric application of adhesive straps, limiting the spread of the 
inHammatory exudatcs and seem ing to lessen the destruction of cellular tissue; 
another arnl far better plan is applicable even in the early stages, before the 
skin is seriously damaged, and consists in ma.king under anesthesia multiple 
crucial incisions or one long incision- after freezing the parts to render them 
friable-and thoroughly curetting away all dea<l or dying cellular tissue, care
fully disinfecting, suturing, and draining, as .in an incised wound. 'fhis is clone 
upon the theory that the spread of the disease is due to the micro-organisms 
flourishing in the sloughs. Or warm moist antiseptic dressings covered with 
oiled silk , early removal of loose sloughs, and the free use of iodoform may be 
employed, but poultices should be avoided. 

BURNS AND SCALDS. -'l1lrnse two classes of injuries may he conveniently 
discussed together. Scalds a.re apt to be more extensive, because the clothing 
diffuses the Jiuid over a greater area a.nd the hairs remain, while in burns 
these are destroyecl and the tissues are often more deeply involved; the effects 
of concentrated acids and alkalies resemble burns rather than scalds. The 
old cJa.,,.sification of' Dupuytren needs revision since the introduction of modern 
methods of wound-dressing, so far as prognosis goes, although if' asepsis is not 
secured and maintained, in the more severe cases the old rules will sti ll hold 
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good: morcol'cr, the ability rapidly to remove the drain of free suppuration 
anrl relieve pain by Thiersch's method of skin-grafting lessens the secondary 
morta.lit_v of cxtensi\•e burns or scalds. For practical purposes only thre"e 
cla.siws of burns an<l scalds need be ma<le, viz.: (1) those presenting erythema
tous inflammation of the skin without vesication ; (2) those in which the inflam
mation of the skin results in the formation of vesicles and bu lire; (3) those in 
which partial or complete carboniz<Ltion of the pa.rt results, or in which from the 
seconda.ry effects of inflammation more or less cxtcnsi vc and deep sloughs form. 

Dea.th, when it occurs, results early from shock; after reaction, from con
gestion of internal organs produced by reflex vaso-motor paresis, or from these 
congestions going on to actual inflammation of the pulmonary or gastro-i ntes
tinal mucous membrane, of the serous membranes, etc.; nJter suppura,tion is 
established, exhaustion, erysipelas, pyemia, septicemia, and tetanus may end 
life. <Edema of the glottis from scalds of the mouth is a very fatal complica
tion, while perforating ulcer of the duodenum sometimes occurs. 

The prognosis depends upon the extent and depth of the injury; thus 
mere reddening of two-thirds of the cutaneous surface will almost inevitably 
result in death, while destruction of one-third of the skin will probably pro
duce the ~ame l'esult: yet most burns of the first and second classes of the 
extent commonly met with in practice will recover; in burns of the third 
class the region affected, the depth to which the tissues are destroyed, the 
age, sex, an<l preYious health of the patient, will determine the result; thus 
even slight burns of the third degree may be fatal to the young or old. 

Symptoms.-'l'hese are local and constitutional. The local vary with the 
depth of the injury, from mere reddening an<l 8Welling, up through vesication, 
excoriation, and partial destruction, to charring . The pain may be of every 
grade, from moderate burning up to intense agony, the most painful variety of 
bums being that in which the outer layers of the skin al'C destroyed, exposing 
the nerve-endings, less pain being complained of when total destruction of the 
skin ha!-! taken place. 'l1he constitutional symptoms vary from slight fever in 
burns of the first class to profoun<l shock in the deeper forms, followed by reac
tion) and this succeeded by congestion or inflamm:ttion of some one or of many 
of the v!i:cera. 11.'hus death may result from cerebral coma; later, the exbau!'
tion inciC:.ent to suppuration, pain, or hemorrhage, with the inflammation of 
the kidneys or nervous centers liable to set in at this stage, is apt to carr_v 
off the patient. 

Local Treatment.-In slight or moderate burns and sun burn nothing 
else relieves the pain so well as wrapping the part in cloths wet with a saturated 
solution of Licarbonate of sodium or ordinary "baking soda," or a weak dilu
tion, 1 : 8, of phenol sodique. 

In severe burns remove the clothing with great care, lest the cuticle be torn 
off; relieve the tension in the blisters by pricking them with a needle; avoid 
exposure to cold <luring the removal of the clothing and during the after-dress
ing; disinfect the parts with warm boric acid or boro-salicylic lotions; dress the 
parts so as to exclude the air and keep them ant iseptic by boric acid, iodoform
in reasonable amounts-oil of eucalyptus, or other non-poisonous drugs, and by 
envelop ing the p<trts in cotton rendered aseptic by prolonged heating. Subse
quent dressing should be done only when absolutely necessary on account of 
the pain, the sloughs being carefully removed or trin~med a.way, _and the most 
unirritati vc germ icidal solutions employed for _cleans1~1g the snrfi:c~s . Where 
destruction of tissue has occurred, splints, elastic tra.ct10n, an<l pos1tJon must he 
employed to prevent or o~e~·come cicatricial co?tracti~n, while e:.~rly att~ntion 
must be paid to the cond1t10n of the grnuulat10ns, with free skm-graftmg-
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either from human sources or from the lower animals-after Thiersch 's metbo<l. 
Weak solutions of 'l1lphate of copper, or of ch loral, grs. x-3j, to stimulate the 
formation of granulations, and repression of the same by the solid nitrate of 
silver and pressure when flabby or redundant, wilJ suffice in many cases to 
ensure healing, and shoulrl precede •kin-grafting when this is indicated. 

Constitutional Treatment.-If shock is severe, stimulants. such as 
ammonia. and alcohol, with warm coverings, hot bottles, etc., and opium inter
nally, should be used; later, fluid nourishment, regulation of the bowels and of 
the cutaneous and renal secretions, with iron, quinine, and treatment calculated 
to Support the sys.tern under the drain of prolonged suppuration , and treating 
such complications as pneumonia, pleurisy, peritonitis, enteritis, or hemorrhage 

on ~:~=1~~a~~·~~~~fi~~~g c?i.~:i~:t:n:1~:3:~~~~ ~:e ~~1~~st certain to contract more 
or less for a long time afterward, and produce in bad cases most terrible deform
ities. These are to be prevented as far as possible by position, splints, active 
and passive motion, etc., and later by operative measures. (See Orthopedic 
Surgery, Surgery of the Face, and Plastic Surgery.) 

LIGHTNING-STROKE.-Instantaneous death or only temporary unconscious
ness may result. Sometimes superficial or deep burns, or paralysis of the spe
cial nerves or of those of general sensation and motion, may be occasioned. 

Treatment.-'fhe application of external warmth, artificial respiration, 
and stimulants are indicated during the stage of shock; later, galvanism and 
strychnia internally may aid in the restoration of the paralyzed nerves. The 
local lesions must be treated in the same manner as burnc of the same class. 

FROST-BITE.-This term is used to designate the local results vf cold, the 
destructive effects being either direct or more usually indirect from inflamma
tion. '..I.1he depressing effect of cold upon the circulation of the part is such 
that this ceases, and the part may be actually frozen. With clue care the vital
ity may yet be restored; but even when actual congelation of the part has not 
occu1Ted, unskilful treatment will determine gangrene. 

Symptoms.-First numbness and tingling, then loss of power, usually 
commencing in the fingers and toes, and a sense of weight, are complained 
of; finally, absolute loss of sensation is noted, and the parts are bleached, 
white, and icy cold to the touch. 'L'hose parts which are hopelessly frozen, at 
first white, cold, and insensible, after reaction either become swollen and dis
colored, or may shrivel up and contract. Gangrene does not usually set in for 
some little time, it being not unusual for the parts to look quite well for some 
days, then to become discolored, bluish, next dark-blue, and finally black. A 
line of demarcation forms, evidenced by inflammation in the contiguous living 
tissues, and then a line of separation- i. e. ulceration-sets in, resulting event
ually in the separation of the dead tissues. 

Treatment.-As the result to be dreaded is partial or total death of tis
sues the vitality of which bus been seriously lowered by cold, and as undue 
reaction will either determine the immediate death of the parts or give rise to 
such a degree of inflammation as will destroy them by the compression exerted 
by the exu<la.tes upon the feeble circulation, the indication is clear-viz . grad
ually to induce a return of the beat-producing power of the parts. 'L'he tran
sition must be slowly progressive; thus, gently rubbing the parts with snow or 
employing friction while they are immersed in iced water is advisable, this being 
done in a room where the temperature is low; even the warmth of the bed has 
been known to set up inflammation, which tends, as has been shown, to run on 
into gangrene. Of cours.e anything like approach to a fire must be avoided. 
As soon as the general bodily temperature and that of the part have become about 



DISEASES OF 1'I-IE SKIN AKD I1'S APPENDAGES. 469 

normal, stimulating friction with soap-linim ent, a1cohol, and water or spirit of 
camphor, with ele,,ation of the parts, should be tried, after which, tbe air of 
the room having been gradually warmed, exposure to the air for a time is advis
able; then cover the parts with cotton: as reaction progresses, stimulants and 
warm drinks may be cautiously administered. If excessive reaction takes 
place, evaporating lotions of equal parts of alcohol and water are indicated. 
Should gangrene set in, the treatment must be such as is proper for this 
condition. 

CoNSTlTUTIONAI.. EFFECTS OF Co1n.-This is first stimulating, the circula
tion being increased in force and frequency; then pa.in and uneasiness super
vene; general numbness and coldness, with drowsiness, iilducing an almost 
irresistible desire to sleep, are finally experienced, which if y ielded to means 
death from congestion of the viscera, the slowing respiration and failing nervom 
power and circulation making up a complexus of symptoms like those of 
apoplexy. Sudden chi lling produces death by cerebral anemia, slow prolonged 
exposure to cold kills by cerebral congestion, while sudden exposure to warmth 
produces a fatal result from embolism; partial freezing usually causes fatal 
congestion or sometimes anemia, both induced by capi llary embolism. 

T reatment.-In addition to the local means advised to prevent sudden 
reaction, artificial respiration should be tried, a.nd the temperature of the apart-
ment must be raised even more gradually than when dealing merely with a 
froz en member. 

CmLBLAIN OR PERNIO.- This results from the sudden application of cold 
to any exposed part, as the nose, ears, lips, fingers, or toes, of debilitated per
sons. Moderate ex posure to dry cold, or even to cold, damp air, followed by 
the sudden increase of temperature induced by approach to the fire, is a pro
lific cause of the slighter forms, especially in children and those with feeble 
circulation. 

Symptoms.-These may be only a slight degree of redness, swelling, 
heat, and itching, which subside almost ·without treatment; or a more severe 
condition may exist, marked by considerable swelling, such deep congestion as 
often tv pre.duce a bluish tinge of the skin and very annoying beat, pain, and 
itching. Although usually a favorable termination is to be expected1 cases 
occur where the inflammation runs higher, and vesicles form, which rupture 
and leave obstinate ulccra,tions. If neglected, these ulcers may degenerate 
into foul sores, even tbt=! bones becoming bared and carious; but such results 
are decidedly exceptional, the variety characterized by slight local conges
tion1 tenderness, and itching being that usually seen . 

Treatment.-This should be prophylactic as well as curative. Persons 
once attacked are liable to relapses upon slight provocation. Warm woollen 
socks, gloves, and proper mufllers for the ears anll face should be worn. As 
a feeble circulation favors pernio, frictions of the parts to stimulate the circula
tion, with general tonics, are advisable. Avoid any sudden approach to the 
fire after exposure to cold. In mild acute chilblains gentle frictions with snow 
and the application of iced water, with rest and the use of lead-water and laud
llnum, usually suffice. In the more chronic forms, when the skin is unbroken, 
stimulant an°d astringent applications to the loca.ll~' sluggi~h circulatio~, sue~ 
as tincture of iodine, alc~hol, ci1mphorated soap-lm1ment, 011 ?f turpentme, 011 
of peppermint pure or diluted up to even six parts of glycerin, at~d numc_rous 
other similar applications, ha ve all been successfully employed: m especially 
chronic or recurring cases the constant galrnnic current h~s P.roved serviceable. 
Wh en ulcers form they must be trented_ upon general principles. . 

CALLOSITrns.-'l'besc are flattened, irregular, translucent, yell ow1sb, dense 



4i0 AN AJfERICA.Y TEXT-BOOK OF Sl'RORRY. 

thickenings of the cuticle, which are de,·eloped by prolonge<l pre'5ure an<l fric
t~on, and are usually seated O\'er bony prominences. ..According to their situi.l
t1on and cause their appearance "aries; thus various mechanical trades will 
show thickenings on the hands differing in situation and a.ppearance. The 
soles and ides of the feet are common situations. So long as the exciting 
cause persists, the thickening will remain, but usually when this has ceased to 
act for a. considerable tirce they gradually disappear, either cxfoliating en masse 
or more gradually desquamating. 'fhe only troubles to which they give rise, 
beyond slight diminution in sensibility and freedom of movement of the parts, 
are the tendency to form fissures over the fiexures of the joints, and the occa
sional excitation of pain, heat, and suppurative inflammation from irritation 
of the su bjacent tissues. 

Treatment.-Except in the event of the last two contingencies, treatment 
i:; rnrely needed. For fissures the application of softening ointments, as diachy
lon spread upon lint, unirritating warm antiseptic washes or fomentations, and 
quiet of the parts if the cracks be deep, secured by firm coaptating strapping 
with adhesive plaster, are usually sufficient; if abscess forms, treat it as imch. 

CLAVUS, OR CORN .-A corn is a circular, flattened, hemispherical, circum
scribed thickening of the horny layer of the epidermis, extending in the form 
of a cone below the normal le,·el of the corium, constant pressure having pro
duced some localized absorption of this structure. Corns result from pres
sure or friction either of the shoes or of adjacent surfaces. as those of con
tiguous toes; in the latter situations, from the constant moisture, the usually 
yellow. horny, epithelial masses being substituted by soft, whitish collections 
of epithelium (soft corns), which, being removed, lea.ve a slightly elevated margin 
of white, sodden cuticle with a central reddened deprcssion-i. e. the deepest 
layers of the epidermiR-through which is seen the congested corium. Pressure 
a1ways produces pain by driving the conical mass of epithelium down upon the 
sensitive eorium 1 while, from constant irritation, inflammation an<l eYen sup
pura.tion are not uncommon. 

Treatment.-Since pressure from improper1y-shaped shoes is the usual 
cause, these must be improved in form. pressure must be taken off by felt rings, 
and after prolonged soaking in warm water containing washing-soda the outer 
layers of the corn should be gently scraped away with a sharp knife-this is 
better than digging them out with the point; the tender surface should be pro
tected by a little patch of salicylic rubber plaster. Or the reverse process may 
be employed-i. e. hardening by applications of tincture of iodine or nitrate 
of silver at night, and in the morning removing with the knife the hardened 
tissue. ~I.1be following prescription, painted on at night and scraped off in the 
morning, is excellent : 

~ Acid. salicylici, 
Ext. cannabis indicre, 
Collodii, 

M. Sig.-Paint on daily. 

3iss; 
grs. x; 
3j. 

Soft corns shoul<l have the softened epithelium gently removed, and be 
desiccated by keeping the surfaces separated, at the Rame time removing 
pressure by proper disposition of pa<ls of absorbent cotton, preceded by free 
dusting with equal parts of boric acid and oxide of zinc. Inflamed corns 
must be treated by rest, and warm, moist antiseptic dressings, the pas being 
Jet out when formed, remembering that in the old, in whom senile vascular 
changes have occurred, erysipelas and gangrene not infrequently result from 
trimming a. corn too closely. 
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H ORNS (ConNu CUTANEU>I).- Th ese arc ,o]i<l, wrinkled, dry, hypertrophic 
outgrowths of the skin; they may be twisted, elongated, flattened , or mush
room-shaped, and are brownish-yellow, gray, or black in color. They vary 
from the size of a mustard-seed to several inches in length. may be single or 
more rarely multiple, have :flattened or concave bases attached to normal or 
inflamed skin, and, while found on any part of the body, arc most common 
upon the face. Elderly persons arc most li able to this affection, the young 
being rarely attacked. Of slow growth, :rnd painless unless injured, they 
sometimes drop off, a new horn springing from the shal low ulcerated base. In 
structure they consist of hyperplasia and cornification of the epiderm ic cells, 
with hypertrophy of the papillro; or, again, they may spri ng from the interior 
of a sebaceous gland, an old ulcerated sebaceous cyst being often their starting
point. Warty g rowths may also be the origin of horns, and the bases of all 
forms may undergo epitbeliomatous degencra.t ion. 

Treatment.-Owing to their tend<'ncy to re-form, the base from which 
they spring must be freely dissected out, or destroyed by chlori<lo of zinc, 
caustic potassa, or the thermo-cau tery. 

WA RTS (VERRUCiE).-\\'arts are circumscribed, elol•ated hypertrophies of 
both the papillary and epidermic layers of the skin. The common variety(V. 
tiulgaris) most commonly appears upon the hands of ch ildren, but may occur 
on other parts and at any age. form ing flattened or semiglobular projections, 
rnrying in size from that of a pin-head to half an inch in diameter. Primarily 
of the same color as thC' surrounding skin, they become darker and harder after 
u. time, and the elongated papillre, covered with cornified epithelial cells at first, 
m:ty become partially denuded of these and present the appearance of a numbe1 
of projecting points, with a circumvallation of thickened cuticle : this is popu· 
la.rly termed a "seed-wart." Warts may be single or multiple, may rapidly 
attain their full size, may last indefinitely or spontaneously disappear at any 
sta.ge, and are not contag ious : if picked or wounded, they bleed freely, being 
often vcr.r vascular. The filiform, wart, occurring in narrow lines along the 
free edges of the nails or elsewhere in patches, is formed by excessive elonga
tion of the papillre, without the surrounding epidermic rim of the ordinary 
form. The fla t wart ( V. plana) is never much rais<!d above the surface, retains 
its outer layer of epidermis, and therefore possesses a smooth surface. Warts 
may occur upon the scalp singly or in small numbers, and consist of numerous 
projections, compressed at their bases, but standing out at the periphery; they 
are often very vascular. Anatomically they consist of hyperplasia of the 
papill:e; of the bloo<l-,·essels, and of both the rete and tho horny layer of the 
epidermis. A form appearing congenitally, or e\•cn later in li fe, apt to be 
pigmented and to become hairy, is called nrevus vernteosus. When such pig
mented ha.iry growths occupy com;iderable portions of the surface and coincide 
with the courses of important cutaneous nerves, they are called papilloma 
neuroticum, and cause great disfigurement. 

Treatment.-Painting the growths with the juice of the milk-weed, with 
tincture of iodine, or with a solution of percltloride of iron, or applying moistened 
powdered chloride of ammonium, will often cause their disappearance. If these 
means fail, or if time is a.n element, free painting with bichloricle of mercury, gr. 
xxx lo f3j of collodion, touchiug once or twi~c with one of the strong mineral 
acids, or repeated appl ications of glacial acetic acid, may be resorted to: care 
must be exercised when employing any of these agents over superficial joints, 
lest they penetrate too deeply. Excision by the knife, snipping them off with 
curved sciS$Ors, or cu retti ng them away when soft, is of course the quickest 
means of removing warts. liypodennatic injections of coca'inc will avoid pain. 
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DISEASES OF THE NAILS. 

Although chronic inflammatory affections of the neighboring skin often pro~ 
duce changes in the form, color, and thickness of the nails, these so rarely call 
for surgical interference that they will not be dc~cribcd here. 

llYPEllTROPllY.-This can result only from hyperplasia of the papillro of the 
matrix, the thickening of the nail occurring at the base, front, lateral e<lges, or 
over its whole extent, according to the parts diseased . The nail may be evenly 
tbickenrd or variously curved or twisted, while its structure becomes brittle, 
opaque, and discolored. Removal of the mo:st projC'cting portions of the nail 
will reveal the papillre elevated far above the normal level of the matrix. The 
change is slow. progressive, and when pronounced is usually permanent. 1'he 
causes are not well understood : pressure, however, seems to be an exciting 
cause, this being more efficient in the nails of the toes, especially those of the 
great and little toes. 'l'he old, whose epithelial structures tend to overgrowth, 
are more liable to hypertrophy of the nails than the young. When attacking 
the fingers, beyond the blunting of the tactile sensibility and the deformity, no 
special trouble arises 1 unless painful cracks form from the splitting of the brittle 
nails. When affecting the fot't, however, it is difficult for the patient to wear 
sLoes, the pressure leading to inflammation of the adjacent soft parts. It is 
thought that mere abnormal broadening of the nail is one of the causes of 
"ingrowing toe-nail." 

Treatment.-When the deformity seriously interferes with the appearance 
or use of the foot, the nails must be reduced to normal dimensions by strong 
scissors, with the knife or a fine saw, removing at the same time as deeply as 
possible the elongated papillro. which may be cut across during the operation, 
and then cauterizing with pei·cbloride of iron. When lateral hypertrophy 
without thickening or incurvation is present, before inflammation has been 
excited, frequent trimming of the anterior margins and corners of the nail has 
been recommended. When actual ulceration of the lateral fold has occurred, 
removal of an elliptical portion of the hypertrophied fold, suturing of the 
wound, removal of a strip of nail, including the matrix underlying it, followed 
by the use of wide-toed shoes, are the measure!:! best adapted to cure the dis
ease. Thinning the nail by scraping a groove with a. piece of glass, and pack
ing a little cotton beneath the buried edge of the nail, if persevered in, aided 
by repression of the granulations by dusting with nitrate of lead, touching with 
nitrate of silver, etc., will eventuate in the cure of a certain number of cases. 

INFLAMMATION OF THE MATRIX (ONYCIIIA).-As a result of traumatism 
in unhealthy individuals inflammation and suppuration sometimes occu·r at the 
.. 'lot of a finger-nail and in the contiguous portion of matrix ("run-around"), 
and often stubbornly continue unless the loosened. sharp edge of the buried 
11ail be carefully trimmed away from time to time and a little iodoform cotton 
be employed to press back the inflamed tissues. From lateral hypertrophy 
of a toe-nail the 'harp lateral edp:e of the nail becomes imbeddcd in the lateral 
fold, or from improper lateral compression of the toes the same portion of soft 
tissue::; i~ forced. up against the ma.rgin of the nail, in either case causing 
inflammation, suppuration, and ulceration, resulting in the formation of red, 
exuberant, excessively painful g ranulations, constituting the condition called 
ingrowing toe-nai l, though more correctly, in most instances, it should be 
termed ''up-growing pulp.'' Sometimes both e<lgcs, or even the whole matrix, 
become involved, producing pain on any movement of the member. When 
inflammation and ulceration of the whole matrix occur, especially where a 

~~~e\1\~~~vi~1lv3~{n:~~~c~o~~~V~~ is termed "onychia maligna :" it attacks 
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Treatment.-1'he treatment suggested for hypertrophy of the nail is 
indicated for all inflammation of the matrix, so far as removal of the portion 
of nail producing irritation is concerned, but in onychia. maligna the whole 
nail usually requires remova.l under anesthesia, with destruction of the matrix 
by caustics, or, better, dressing with powdered nitrate of lead or iodoform, and 
the internal administration of iodide of iron, cod-liver oil, etc. 

TU.MOR$ OF CICATRICES. 

HYPERTROPHIED ScARs.-Commonly these a.re masses of dense fibrous 
tissue resulting from prolonged cicatrization due to extensive losses of sub
stance. Hypertrophied scars a.ssume a nodular, stellatc, and reticular band or 
bridle form, either by the time cicatrization is completed or shortly afterward 
from further contraction; or, again, long subsequently to the healing, appa
rently normal, non-elevated scars take on this hypertrophic process, resulting 
in the formation of tumors presenting the most varied appearance. No cause 
can be assigned for these secondary fibroid alterations of scars, which some
times attack those resulting from small linear incisions. The condition differs 
from keloid chiefly in the disarrangement of the component bundles of fibrous 
tissue and the entire absence of the papillary layer of the skin. The vascular 
supply, free at the outset, diminishes as the scar contracts. 

Treatment.-Excision, followed by a plastic operation, is all that can be 
recommended, an<l that for exceptional cases only, because the re!.'ultant scarring 
will of necessity be greater than that of the original trouble, and too often the 
new cicatrix undergoes hypertrophy i doubtless some of the cases are closely 
allied to, if not a variety of, keloid. 

KELOrn.-Tbis i~ a co1.mecti\·e-tissuc ncopla8m arising in a scar, and may 
develop single or multiple tumors (Fig. 10>!). . 

Symptoms.-Commencing usually as a smt11l elevated nodule, as 1t slowly 
enlarges it tends to assume an dongated oval form with irregularly radia~ing, 
well-defined projections, presenting a. rude rci::.emblance to a cra.b; or, agam, it 
ma.y affect a linea.r form. 'fhe growth-gen('rally devoid of hair-is a smooth, 
firm, elastic, pale-red, elevatell, cicatrix-like mass, usuall.v painless, but some-
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times, especially on p!'essure, the reverse; more rarely itching is complained of. 
Its favorite site is over the sternum, but it is met with over the mammre, on 
the neck, ears, arms. and elsewhere. In those rare instances where it becomes 
inflamed, kcloicl may present a temporary appearance of malignancy, but this 
condition usually subsides spontaneously. 'l'be course may be either rapid 
or slow, but, having reached a certain point, a keloid is apt to remain sta
tionary for a time or for life, although it sometimes disappears. Although it 
is sta.tcd that keloid can arise spontaneously, it usually starts from some trauma 
of the skin, as the scars of burns, cuts, floggings, or the perforations in the 
lobes of the cars for car-rings. The colorecl race is decidedly more liable to the 
development of kcloid than the white. Microscopic:illy, the growth consists 
of dense fibrous tissues involving the corium and extending especially a1ong 
the adventitious tissue of the vessels. 

Prognosis.-Although, as hat; been stated, keloid sometimes disappears, 
the outlook is not very favorable; temporary arrest in growth may continue 
for years, yet the growths may again enlarge. 

Diagnosis.-'rhis is easy, the only condition with which it can be con
founded being a simple cicatrix, which differs in color, outline, elerntion, and 
consistence; moreover, scars do not increase in size. 

T reatment.-This is unsatisfactory. Removal by the knife or caustics 
should never be undertaken while the growth is enlarging; if any caustic is 
used, the best is potassa fusa. Repeated scarifications (see Lupus) or multiple 
electrolytic punctures may succeed. Anodyne liniments or morphine hypoder
matically may be required to relieve pain . 

LUPUS. 

As lupusvulgaris is the variety of chief interest to the surgeon, lupus erytbe. 
matosus will be merely incidentally described under the head of differential diag
nosis. Lupus rnlgaris is a chronic ne,,·-cell growth, due to the bacillus tubercu· 
losis, which forms variously-sized reddish or brownish masses consisting of an 
aggregation of pa.pules or tubercles, the usual termination being uJceration fol
lowed by cicatrization. 

Sy~ptoms.-The disease commonly begins in youth as small, yellowish or 
reddish-brown points beneath the skin, which increase and coalesce, forming 
irregular roundish or serpiginous, ill-defined patches; pa pules usually form and 
enlarge until they become tubercles; the lesions vary from the size of a pin· 
head to that of a pea, and are covered with ill-formed epidermis. They may 
be either firm or soft, and are painless. One of two changes follows: viz. 
retrogression by absorption of the lesions takes place, leaving a thin cica· 
tricial tissue CO\'ered with desquamating epithelium; or ulcerative destruction 
of the infiltra.ted skin occurs, with subsequent cicatrization, producing much 
disfigurement. While the limbs and trunk may be attacked, the nose, cheeks, 
and ears are the favorite sites; it destroys the nasal and palpebral cartilages, and 
even the eye when attacking the face, sometimes also extending into the mouth. 
The extremities a.re frequently attacked, especially the fingers, the disease then 
often resulting in serious Jeformity. It is never congenital, is rarely hcredi· 
tary, is uncommon among native Americans, and usually attacks only debili
tated, unclerfod persons of the lower classes. 

Diagnosis.-Syphilitic lesions most closely resemble those of lupus, and 
the distinction must depend chiefly on the history, in conjunction with the fol
lowing facts: lupous ulcers are relatively superficial and less extensive; syphi
litic ulcers are deep, excavated, and extensive; the numerous spots of ulceration 
in lupus tend to become confluent; syphilitic ulcers usually remain distinct, and, 
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morco\·er, have sharply-defined margins; the secretions of lupous ulcers a.re 
thin, brownish, scanty, and inodorous, while those of s~· philitic ulcers are thick, 
often greenish, abundant, and offensive; lupous ulceration is slow, ta.king years 
to reach the same size that a syphilitic ulcer would attain in the same number 
of weeks; the lupous scar is yellowish, hard, a111l distorted; that of syphilis is 
smooth, thin, whitish, and small compared to the extent of the oriµ;inal ulcera· 
tion; finally. a. history of other s_yphilitic manifestations is often obtainahle in 
syphilitic ulceration. (Seep. 159.) Lupus erythematosus usually appears after 
puberty, beginning as an erytbema; the orifices of the sebaceous glands are 
often ga.ping and distended with hardened sebum; ulceration never occurs1 

:ind after the disease disappears a cicatricial appearance of the skin is left. 
Epithclioma is more localized, is painful and circumscribed; induration exists; 
epithelial ulceration usually extends from one point, while that of lupus has a 
multiple origin; finally, epitbel ioma is rarely a disease of youth . 

Prognosis.-If limited, the prognosis is fair, but when the disease is ex· 
tensive it is very stubborn and results in ma.rkcd scarring a.nd deformity. 

Treatment.-In the early stages cod.liver oil, combined with iodine and 
phosphorus, should be faithfully tried, with stimulating absorbent applications, 
such as equal parts of tincture of iodine and glycerin, mercurial plaster, tar 
ointment, or the ointment of red iodide of mercury. Linear scarifications, 
repeated as often as necessary. making numerous parallel cuts which must be 
cro!'sed at various angles by others similarly disposed, is often very successful, 
leaving eventually a healthy scar; or the galvano·Cautery may be employed 
under anesthesia.. " rhen milder measures fail, recourse must be had to caustics, 
of which ch loride of zinc and pyrogallic acid are the Lest. Caustic potassa, in 
stick form, should be bored into the diseased parts, and be promptly neutral
ized by dilute acetic acid or vinegar. The JX~pula.r and tubercular masses can 
sometimes be successfully treated by working a stick of nitrate of silver into 
them, while the patches should be repeatedly painted over with a saturated 
solution of the same: this is said not to leave sea.rs. One dram of pyrogallic 
acid to the ounce of ointment, applied thickly on lin t twice daily, often docs 
well. Freezing the parts with rhigolene or ether and curetting with small, 
sharp curettcs, supplemented by applications of pyrogallic acid, is an excellent 
measure; or sti ll better the patient may be etherized and thorough erasion of 
the patches be done with the sharp spoon. Where the patches are of suitable 
size and in a favorable position, excision is proper. Koch's lymph, especially 
in the modified form (see p. 80), has seemed to be of more service in lupus than 
in any other form of tuberculosis. 

PERFORATlNG ULCER OF THE FooT.-This is often a misnomer, no true 
ulcer being presect, but an opening communicating with a sinus, the orifice 
being perhps surrounded with granulations, and the neighboring skin only 
slightly inflamed; sometimes, however, the skin is extensively ulcerated: the 
opening rn:i.y be in the center of a corn. ~'he usual position is over the meta.· 
tarso·phalangcal joint of the great or the little toe, although other parts may be 
ii.ffected and several points at the same time; one or sometimes both feet may 
be attacked. ~'he discl1arge is generally slight and sanious, n.nd the opening 
is found by probing to be the orifice of a sinus leading down to diseased bone. 
1'here is marked insensibility of the d.iseaserl part, anU a vnrying amount of 
anesthesia ex ists over an irregular area, extending sometimes to just below the 
knee; the toes are especially anesthetic. ri'he local temperature is usually 
rc<lucccl; during the early stages abnormally free sweating occurs, and later, 
owing to organic chanaes in the tendons, distortion of the toes follows: the nails 
are yellow, cracked, ai~U twisted laterally. Increased epithelial formation occurs 
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upon the sole and dorsurn of the foot, while the hairs and the depth of color of 
the skin are increased. Dissections show the foot to be tra.vcrsed by sinuses 
leading to carious bone. inflamed bursre, and opened joints with eroded carti
lages. These changes result from thickening of the encloneurium, with com
pression and destruction of the sensory nerve-fibers. Contusion of the foot by 
injuring a peripheral nerve may cause perforating ulcer, or the nerve lesion 
may possibly be central. 

Prognosis.-'l'his is doubtful, owing to the liability to recurrence from 
the persistence of the nerve lesions, even if healing should occur after rest. 

Treatment.-In its early stages prolonged rest in bed, or even the use of 
an artiHcia.1 limb attached to the bent knee, will often secure temporary heal
ing, but, in most cases, as soon as the member is used again the sore recurs. 
Excision of the u1cer is useless, nothing short of a Syrne or a Pirogoff amputa
tion availing. 'l1hese measures are usually successful, for, although the whole 
anesthetic area is not removed, experience shows that the skin of the heel is 
able to bear the pressure without ulceration; occasiona lly amputation below the 
knee is requisite, beyond which point the anesthesia probably never extends. 

MALIGNANT DISEASES OF THE SKIN. 

EPITHELIO.MA may be either superficial or deep-seated, the former appear
ing as small yellowish-red papules or flattened aggregations of the same, situ
ated in the upper layers of the skin, which eventually crack or become excori
ated, giving vent to a scanty watery or viscid secretion drying into thin brownish 
crusts; the patch enlarges by additions to its periphery, and finally breaks down 
into a superficial, spreading, rounded or irregular ulcer, its border usually ele
vated into a "pearly ridge," although this may be level with the skin, with a 
sloping or sharply defined edge : the base is infiltrated, hard, blee<ls readily, 
and secretes a scanty viscid fluid . Pain is rarely complained of, and involve
ment of the lymphatic glands seldom occurs. Unless the disease develops into 
the infiltrating variety, the ulcer when once formed remains almost unchanged 
in extent for a long time. 

Roo1rnT ULCEH, a variety of epithelioma, in this superficial form is most 
frequently situated at the inner canthus or upon the si<le of the nose. It is 
a disease of late a.dult life. It commences as a thickening of the skin which 
continues to extend as a flattened nodule, and, becoming centrally abraded, 
degenerates into an ulcer, at first of a rounded form, later irregular in out
line. The base and margins are indurated, the latter being somewhat abrupt 
or rounded, firm, an<l slightly elernted. The surface of the ulcer is smooth 
or slightly granular, glossy, dry and of a pinkish-red color. ProgrPssiug 
slowly and attended with but little pain, although cicatrization may occur at 
spots, the disease is never spontaneously arrested, everything in its course 
being destroyed, including the bones. until the orbits, nose, and mouth may 
form one crater-like opening; in advanced cases severe hemorrhage from 
ulceration of large vessels is not uncommon. 

DEEP-sr;ATED EPITHELIOMA begins as a small reddish tubercle or warty 
growth involving the whole skin and subcutaneous tissue, with an induratc<l, 
infiltrated base; usually within a few months, from failing nutrition, ulcern.
tion begins at the older portions, producing an irregular ulcer with a foul, bleed~ 
ing, indurated base. Pain is often severe, _lymphatic in~olv~ment occur::; 
sooner or later, and death results from exhaustion due to pam, discharge, and 
septic absorption. 'l'he most common sites are the lips, tongue, nose, eyelids, 
forehead, scalp, penis and scrotum, and labia. Chronic ulcers, old cicatrices 
which have become irritated, and psoriasis may all degenerrtte into epithelioma, 



DISEASES OF TIIE SKIN AND ITS APPENDAGES. 477 

and chronic irritations, such as those caused by a jagged tooth, by pruritus ani, 
etc., may give rise to the disease. 

Diagnosis.-This must depend upon the points already given, upon the 
rapid growth and carl.v ulcera.tion of a. flattened tubercle or wart, induration 
of the base of the ulcer, age over forty years, an<l involvement of' the lymphatics. 

'l1he treatment is free removal, including an area. of healthy tissue. The 
knife, galvano.cautery, or caustics such as potassa. fusa. or pyrogallic acid, after 
freezing and curetting, may be employed. 

CARCINOMA.-'l'his occurs in three forms: 1. 'The lenticu lar or sci rrhous 
form commences as slowly-growing, smooth, shiny, brownish-red, flat, dissemi
nated pa.pules or tubercles, which later become confluent; these are painful, 
ulcerate. involve the lymphatics, and recur after removal, finally destroying life. 
2. 'l1he t u bero us form occurs as firm, hard, flattened, raised, rounded, or oval 
nodular masses, varying in size from that of a pea to an inch or more in diame
ter, involving the skin and the underlying tissue. rl1lrny arc dull red, multiple, 
discrete, or confluent, and terminate by ulceration, lymphatic infection, and 
death. 3. Me lanotic carcin o m a commences as small, multiple, rounded or 
oval, soft or moderately firm papules, finally becoming confluent. 'l'hey are 
brownish, purplish, or black, ulcerate, often forming gangrenous fungating 
ulcers, involve the lymphatics, and eventually cause death: this variety usu
ally commences in a mole or pigmented wart on the hands or feet during early 
adult or middle life. 

Cancerous ulcers differ from simple ulcers as follows: 'rl1e malignant ulcer 
is excavated, with eleYated, e"erted, knobby, sinuous margins. '11he base is 
nodular, infiltrated, and therefore .fi . .ced, often readily bleeds when touched, 
is granu lar, livid, or covered with yellowish or grayish sloughs, and exudes a 
profuse offensive ichorous or sanious discharge, which usually excoriates the 
durrou nding skin . 'l1he ulcer tends to spread continuousl.v in extent ;ind 

<leptb, invo lving all the tissues, even bone, in its path. 'rbe breaking down 
is preceded by n. nodular irregular infiltration of the tissues and skin, the 
latter often presenting a livid-red or violaceous, glazed a.ppearancc. Here 
and there nodular or tubercular cancerous infiltrations are often seen, situated 
some distance from the ulcer, with comparatively or-to the eye-absolutely 
normal skin intervening. Again, much of the surrounding skin may be 
more evenly infiltrated and fixed to the subjaccnt parts, presenting the 
well known "hog-skin" appearance. 

T reatment.-The same as for epithelioma. 
SARCOMA occurs as small single or multiple, variously-sized discrete tuber

cles or tumors, which may or may not be pigmented. Smooth, firm, elastic, 
slightly tender on pressure, the non-pigmented tumors are reddish, purplish, 
or brownish red. The multiple pigmented sarcoma is described as invariably 
commencing on the plantar and dorsal surfaces of the feet. Sarcoma occurs 
toward middle life and pursues a malignant course. Ulceration of sarcoma 
of the skin does not usually produce much destruction of tissue. When 
involving the deeper parts or organs, as the breast, and ulceration occurs 
late, seco11dari ly attacking the skin, and extends rnpidly, the ulcer presents 
a fou l, fungous appearance, the margins are not indura,tcd to ciny extent, and 
the discharges arc nbundant, often bloody, and sometimes offensive. :b""ree 
hemorrhage is not uncommon. 

T reatm e nt.-Fowler's solution diluted with two parts of distilled water, 
given hypoderma.tically twice daily, commencing with two drops and increasing 
to its physiological limit, seems to be the only remedy which has proved success
ful. Early amputation is to be done where possible. 



BOOK III. 

REGIONAL SURGERY. 

CHAPTER I. 

DISEASES AND INJURIES OF THE HEAD. 

1.-GENERAL CONSIDERAT10NS. 

INJURIES of the head are peculiarly important from the fact that they may 
not be limited to the external soft parts and the bones, but may involve the 
brain, tho great nervous center on the integrity of which life itself depends. 'The 
brain is well protected against ordinary injuries by moderate violence. Not 
only is the hC'ad covered with the dense, fibrous scalp, but the brain is further 
encased and defended by the bard, bony skull , which is practically a closed 
box, the thickness of which varies in different persons and in different regions. 
rrhis bony case is arched on its upper surface, so that blows which would 
otherwise fracture and penetrate the skull glance from this curved surface and 
do but little ha.rm. Dloreover1 the bones are distinctly resilient and elastic, 
yielding before a blow, but springing back to their former position without 
fmcture unless the violence be too great. Its elasticity of course diminishes 
from youth to age. It is made up also of a number of bones united edgewise 
at the sutures, which to some extent diminish and dissipate the violence inflicted 
upon the skull, although a fracture often crosses the sutures. Moreover, a. 
blow of sufficient violence may produce a fracture either at the point where it 
is inflicted, or, occasionally, though rarely, at a point opposite that at which 
the blow was received. This last form of fracture is called fracture by contre
coup, or counter-stroke. It should be observed that injury by counter-stroke 
is much more frequent in the brain than in the skull. ~l1here are a. number 
of instances on record where a blow received on one side of the head has pro
duced laceration of the brain, and even of the middle meningeal artery, on the 
opposite side. It will be seen, therefore, that in such cases if an operation is 
done, the question on which side of the skull it shall be done is to be deter
mined by localizing brain symptoms rather than by the external evidences 
of injury. 

Inside of this bony case lies the brain surrounded by its membranes, and 
more or less steadied and protected by a small amount of fluid normally exist
ing in the skull, both on the outside of the convolutions and in the ventricles 
themselves. Not uncommonly there is a. distinct area of oodema in the pia 
which undoubtedly acts as a buffer in fending off a blow, but in spite of this the 
brain must be looked upon as a. soft mass of tissue more or less easily lacerated 
by commotion or shaking from blows anrl falls, even without any fracture of 
the bones. 

Both the brain an<l its membranes a.re subject to inflammation, which is 
followed by irritation and later by exudation, swelling, and pressure, and the 
exudate cannot escape through the thick skull an<l scalp except a means of 
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exit be offered by the surgeon. Hence the frequent need for trephining. The 
pressure of this exutla.te may be relieved to some extent by the escape of some 
of the intracranirt! blood antl of some of the cercbro-spinal fluid into the spi

niLl canal ; but if the pressure increases, the functions of the brain must be 

interfered with and become altered or even abolished, while the irritation may 

cause :in exaltation of function. This alteration or abolition may apply to 

the intellectual, the sensory, or the motor functions of the brain, so that there 
may be mania or coma, hyperesthesia or anesthesia, and spasm or paresis or 

paralysis. 
Moreover, the interference with function may be general, or if the pressure 

be local the alteration or abolition of function will be local , at least at the 

beginning, so that there will be pal'esis or paralysis of an a.rm or a leg, or 

of half the face; alteration or abolition of speech, either sensory or motor; 

hemianopsia. if one cuncus be invoh·cd: and, if there be inflammation of or 

pressure on the optic nerves or tracts, optic neuritis will develop. Sometimes 

the a.lte1·a.tion will be obscure, and functiona.l rnther than organic, so far as we 

can discover, and will produce headache, epilepsy, or insanity, without any 

perceptible change in the brain substance. When pressure is produced by a 
blood-clot. cau~ed by a blow with or without fracture, and followed not 

uncommonly by a cyst, epilepsy is a not infrequent sequel. lt seems also to be 

probable that the scar resulting from laceration of the brain tissue, e''en in 

simple fracture or contusion, ma.y be followed by epilepsy, and that this may 

be relieved by the excision of the ragged scar and the substitution of a clean 
cut in tho brain tis:rne. So fa.r as we know, such an incised wound of brain 

tissue nmde antiseptically heals without being followed by the irritation which 

occurs after laceration of the brain . 
While the general a.nrLtomical facts here stated have been of com-se long 

known, yet the localization of function in various parts of the brain has been 

proved and accepted only in the last twenty years. while cerebral surgery 
founded upon it practically began only in 188-l. Broca in France, Goltz, 

Fritsch, and Uitzig in Germany, a.IHI Ferrier and H orsley in England, have 

done the principal work in solving the neurological problem, while Macewen 

and Horsley in England have created a. new department in surgery. Until 
ten years a.go the skull was regarded as a region so dangerous that Dante's 

motto might have been an appropriate w:iming: "Abandon hope, all ye who 

enter here;" and though there were occasional accounts of extraordina.r_v and 

unexpected recoveries from accident, yet purposeful interference with the brain 
and its membranes was never to be thought of except where compound fracture 

with serious bra.in symptoms made it absolutely needful, and then it was under

taken with reluctance and fear. This was due, 6rst, to our ignorance of the 
loc:ilizing value of the different parts of the brain, which differ from one 

another in function as much as the differC'nt viscera. of the abdomen inter se; 
and secondly, to our ignorance of the fact, now amply proved, that if we em

ploy the rigid antiseptic <leta.ils practised by ~facewen, and fully formulated 
by Ilorsley so late as 1886 ancl 1887, we can invade the skull-ca,·ity with 
far legs danger tha.n wa.~ formerly thought possible. Inflammation and sup

puration should rarely follow, provided antiseptic precautions ase strictly fol

lowed. These precautions are given in detail under the head of 'Jlechnique. 

They must be observed to the Jetter in every operation, no matter how slight, 

which can possibly involve the brain-cavity. 
This revelation of tho function of the various parts of the brain, and the 

similar revelation of the operative poi::.~ibilities, h:we exercised a marked inBu~ 

ence upon recent surgical practice. ~rhe aim of the present text-book will be 
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to place the surgeon abreast of the most recent experience; but, where treat
ment is of doubtful or as yet unproved value, a proper conservatism will be 
advocated; for it must still be recognized that any operation involving the 
brain is a very serious one and may be attended with danger to life. 

lf.·-TOPOGRAPHY OF THE BRAIN IN ITS SURGICAL RELATIONS. 

rl1he situation of the chief fissures and convolutions of the brain, and 
therefore of the various ascertained cortical centers, has of late assumed the 
greatest importance, and they have frequently been mapped out on the exterior 
of the skull with almost absolute accuracy, without any other guide than the 
rules given below. Fig. 193 shows the points named by Broca on the skull, 

Fw.193. 

and Figs. 19-1, 195, and 196 show the chief fissures and convolutions of the 
brain. 

The fissure of Bichat between the cerebrum and the cerebellum corre
sponds to a line drawn from the inion to each external auditory meatus. The 
median fissure between the two hemispheres is slightly to the right of the 
median line, the left hemisphere in right-handed persons being slightly brger 
than the right, and vice versd. in left-handed persons. The two lines just 
given also correspond respectively to the lateral ancl superior longitudinal 
sinuses. 

The other three leading fissures which it is important to be able to locate 
on the exterior of the skull are, 1, the fissure of Holando; 2, the fissure of 
Sylvius; and 3, the intraparietal fissure; especially the first two. 
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1. The Fissure of Ro lando(Figs. 194, c, an<l 195, c), as '!'bane bas shown, 
starts from a point which lies back of the glabella 55. 7 per cent. of the distance 
from the glabella to the inion, and runs downward and forward at an angle of 
67°, its n,verage length being 3~ inches. The lower third of the fissure changes 
to a somewhat more vertical direction . Practically, the fissure of Rolando 
commences half an inch behind the mid-point between the glabella and tbe 
inion. ~Ir. Ilorsley states that in a head with a cranial index of 75' the fissure 

Fio.19-1 

runs at an angle of 69°, the angle increasing or diminishing one degree for 
every two degrees of increase or decrease in the cranial index. In all ordinary 
cases, however, the fixed angle of 67° will be found sufficient. 

Oliiene's J1[ethod.-~Ir. John Chiene of Ed inburgh has proposed a method 
of fixing the position and length of the Rola.nd ic fissure which is at once sim
ple, ingcn iouR, a.n<l always available. He folds a square piece of paper once 
(Fig. 197, ABC D), on the diagonal line AC. The angle BAO is then evi
dently 45°. The angle DAO (45°) is then halved (22.5°) by folding the 

1 The cranial index is found by dividing the transverse dwmcter of the head by the antero
posterior diamcter. 

" 
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Fla. 195. 

OuterSurfaceoftheLcftllemisphcre(Ecker). 

··1~:::::~~~~lllli 
F10. 196. 
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paper again on the line AE . The sum of the angles BAC and CAE is 
evidently 67.5°, 11 bi ch is near enough for all practical purposes to the angle 
of the fissure of Holando. 'l'be side AB is then applied to the middle line 
of the bead, the point A being placed half an inch behi nd the mid-point 
between the glabell a and the inion, when the line AE will correspond to the 
fissure of Holando. 

'l1he length of the fissure being 3~ inches, Mr. Chiene suggests that every 
man who has seen his mother measure her tape on her right forefi nger should 
know wha.t point on his own right forefinger corresponds to 3-~ inches in length. 
'l 'his will give the length of the fissure of Rolando on the line AE. 

Mr. Horsley has devised an instrument ma.de of metal or of two strips of 
parchment pa.per, as shown in Fig. 198, the antcro-postcrior arm being 1-1 inches 

Fie. 197. Fw.198. 

!,J,•1,'1,4 ,•1,,/f ,r•P1F1F1F11' 11 
: ',. ,' : B \~7" 
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I ;~:,.?:·..(/'.a~ 
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l ,,,., .... ',, 

I ' l D '-,, 

L-----·~---" 
Chlcoe's Method of Fixing Position of Rolandic 

1-~1t1sure (original) 
Ilorsley's Cyrtomcter (as modified by Dr. Morrie 

J.Lcwis). 

long, and the lateral arm being placed at an angle of 67°. The scale of this 
instrument starts from the zero point (half an inch in front of the lateral arm), 
and runs both forward and backwa.rd. 'ro determin e the fi ssure of Rolando, place 
the antero-posterior arm in the middle line in such a position that the glabella. 
and the inion will each mark the same distance from the zero point on the scale; 
for instance, ca.ch six or six and a half or seven inches. 'l1he lateral arm will 
then correspond to the fissure of Rolando, except in the lower third, where, as 
already stated, the fi ssure becomes slightly more vertical. 'To adm it of its use 
on both si<les of the skull the lateral arm should be made reversible right and 
left, or the whole instrument may be reversed from side to side if it is grad
uated on both sides. Or one ma.y use Wilson's cyrtometer, consisting of 
two strips of flexible metal at right angles to each other, forming a letter T, th e 
horizontal strip secured to the head by a tape, with the lower border correspond
ing to the glabclla and the antcro-posterior arm in the middle line. On the 
antero-posterior arm there are two scales numbered from A to Q and from a to q. 
'fhese are so placed that in any position the disbnce from the glabclla to a, b, c 
is 55. 7 per cent. of the distance from the glabella to A, B, C. If, then, A cor
responds to the inion, the lateral arm is placed at a; if the inion corresponds 
to B, the lateral arm is placed at b, etc., rmd when placed in its proper position 
will indi cate th e position of the fissure of Rolando. In chi ldren below nine 
yea.rs of age the fi ssure is much more oblique (even down to 52°), and lies far
ther forward on account of the slighter development of their frontal lobes. 

The importance of fixing the fissure of Rolando wiB be especially appre
ciated in observ ing the motor centers which cluster around this by far the 
most important of the cerebral fissures. 
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2. T he Fissu re of Sylvi us (Fig. 195, R, S', 1-", and Fig. 1D9, SF and 
A).- 'l'o fix this fissure, draw a line from EAP (Fig. l!l9), the external an!(u

lar process, to OPr, by 
Fm. 199. the shortest route between 

these points. This usually 
passcsatabouthalfan inch 
above the meatus. 'l'hc 
fissure of Syh-ius begins 
one and one-eighth inches 
posterior to the exter
nal angular process on 
this line, and from this 
point the main line of the 
posterior branch of the 
fissure of Syh·ius (Fig. 
199, SF) runs in a direct 
line towartl the parietal 
eminence, PE. 'l'he as
cending or anterior limb 
of the fissure corresponds 
closely to the squamoso
spbenoidal suture in its 
entire length, and is con
tinued upward in the same 
line for half an inch or 
more (Fig. 199, A). '!'he 
middle meningeal artery 
is shown in the same fig-

uca.d, Skull, a.nd ccrcbra~tm~~)'J (adapted from llarshall ure in its relation to the 

B c~~~~cip~~gisi~cB~?it;fa~d~v:o~1~,t1i?:11r~r~O~Pf~~\~~ns~lc~~~u:irlf~: ~Ji.le:i.an and Rolandic fis-

hT~~~~~;~1~.\:~~k~~~~ffrt£'.1i~~1~1~~c~i OPr.occlri~~ 'l1be p re - centra l 

~h~:e"~~t~i1r~~be~cJ~?~,fz'.~ lhnse sulc us, or, as it is often 
&phenold wberc It Joins the frontal, parietal, and tem called, the vertical sul-

cus (Fig. 195, .f') is of 
great importance, as it limits the pre-Rolandic convolution anteriorly. It is 
sometimes joined by the inferior frontal sulcus (Fig. 195, f'). It runs parallel 
to and just behind the coronal suture, at the width of one convolution in front 
of the fissure of Rolando. Its upper end docs not extend as far as the superior 
frontal sulcus. The pre-Rolandic or ascending frontal convolution bends around 
the lower end of the pre-central sulcus, and forms a crescentic convolution which 
l ies in the ho11ow of the two limbs of the fissure of Sylvius an<l is continuous 
anteriorly with the thir<l frontal convolution. It is called the o pe rc ul um , 
and in it, especially in its anterior portion (the base of the third frontal con
volution), is Brocn.'s center for speech. 

'l'here arc two fron tal sulc i, the superior and inferior, which <livi<le the 
frontal lobe into three convolutions: the superior, middle, and inferior, or first, 
second, n.ntl third, frontal convolutions. 'l'he superior frontal sulcus (Figs. 
19'1 and 195, f') starts from the prc-Rolandic convolution about midway 
between the fissure of Holando and the line of the pre-central sulcns. 'l'he 
inferior frontal sufru., (Figs. 19-1 and 195,f') starts from the vert ical sulcus 
and runs forward parallel with the superior frontal sulcus. It lies about on a 
level with the superior temporal ridge or superior stephanion (Fig. 103, S) . 
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o. The lntraparietal Fissure (Figs. 19-1 and 195, ip) lies posterior to 
the fiMmre of Holando, and is the posterior boundary of the motor region. It 
begins opposite the junction of the middle and inferior thirds of the fissure of 
Rolando. Passing upward, it lies midway bC'twcen the fissure of Rolando and 
the parietal boss. It then diverges from the fissure of R olando posteriorly, 
and thus widens the upper end of the post-llolandic convolution to such an 
extent _that the upper end of this convolution is known as the superior parietal 
lobule (.Figs. 194, 195, and 196, P1). Jn the middle of its course th e intraparietal 
fi ssure runs a.bout parallel to the great longitudinal fi~sure and midway between 
it and the parietal boss. Farther back it passes by tho parieto-occipital fissure 
and dowm\:m1 and backward into the occipital lobe. Below its cune, at the 
ends of the Sylvian and first temporal fissures respectively (8' and 11

, Fig. 195), 

~~~c~·~n~n~~F;:1:·~~~1a1~~~n~~t~fci~ ~~~c~1,~11~·~!~r ;:ct')t 1ffb\:,tin°c:~~ost~~{8~b~8l~~=: ::~ 
be faradizccl, an<l the exact localization of the motor cortical centers can be 
determined by the movements produced by foradiza.tion. This has been done 
in a. number of cases with unexpected accuracy. 

For a. more minute localization of the other fi:::sures and convolutions of 
the brain the reader is referred to the bst American edition of Gray's Anatomy, 
p. 681, and to the article on "'fhe Surgery of th e Brain," Buck 's Reference 
Ha ndbook ~r the J[edical Sciences, vol. viii. p. 201. 

Figs. 200 a.nd 201 show the position of the chief motor areas in the 
brain of the monkey, as determined by llorsley and Schafer, which correspond 
closely, as has frequently 
been :::hown, to the same FIG. 200. 
cortical centers in man. 
Uoughly speaking, the 
upper third of the con
volutions in front of and 
behind th e fissure of Ro
lando corresponds to tlie 
center for the movements 
of the leg; the rnidtllc 
third corresponds to those 
for the arm (beginning 
at the upper end with the 
shoulder center, the 
middle part the elbow 
center, and the lower 
the hand center). In 
the lower third lie the Motor Areas oa the Outer ~urr1lCC or the Brain (Horsley and 

face center and the Scharer). 

center for the mouth and larynx. The centers for the face, leg, and trunk, 
it will be noticed in Fig. 201, are largely situated on the median surface of 
the hemispheres as well as on t110ir external surface. Broca.'s center for 
speech fi es just in front of t11e end of the fissure of Rolando, and in the 
angle formed by the m:tin trunk and the anterior limb of the fissure of 
Syh•ius. 

'11he center for vision is situa ted chiefly in the cuneus (Fig. 196, Oz), a 
lesion of which produces blindness of th e co1Te,ponding (right or left) half of 
both retimc. 'J'hc supramarginal and angular gyri are also probably 
concerned to some extent in vision. These same conrnlutions (supramargi
nal and angular) arc the scat of certain mental processes, the a.bolition of 
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Fm. 201. 

Motor Areas on lbe Mcdlnn5:~~~~rfu;e of the Brain (11prsley and 

which produces sensory 
:tpha.gia,, alcxia1 agraphia, 
apra.x ia, etc. i for the de
tails of which ~ce page 
53-1. 'J'hc center for 
hearing is probably sit
ua ted in the middle nnd 
posterior parts of the 
first tern poro - sphe
noid a l convolution (Fig. 
195, T'). Th e center for 
smell is probably situ
atc<l in the uncus, near 
the lower part of the 
hippocampus major (Fig. 
19u, U). 

III.-TECH NIQUE OF CEREBRA L OPERATIONS. 

We owe this chiefly to i\Ir. Horsley's brilliant papers. It is al ways of the 
utmost importance that the head should be shaved. This will often reveal 
scars, etc. hitherto unsuspected, an<l no definite diagnosis should ever be reached 
or a.n operation determined on wi thout this procedure. The fissures, so far 
as is necessary, may be marked out on the shaven scalp by means of an aniline 
pencil, which is itself antiseptic. Of course, after being shaved, the patient 
should be protected against catching cold by a s ilk handkerchief' or cap around 
the head. The day before the operation the head should be shaved anew if 
need be, scrubbed with soap and water, nex t clea ned with ether, and then 
covered with a sublimate dressing, the three or four inner layers of which may 
be wet with a sublimate solution 1: 2000, as a 1 : 1000 solution might vesicate. 
11his dressing should be retained in place until the operation, when the disin
fection should be repeated. 'l'here is no need for the spray. Of course all the 
ordinary operative precautions described elsewhere, as to the thorough cleansing 
of the finger-nails, hands, and arms of the operator and his assistants, should be 
carried out with scrnpulous care. 

Ether or chloroform may be use<l, and it is better to operate with the patient 
in the semi-recumbent position rather than ly ing flat, in order to diminish 
the a.mount of hemorrhage. I t is important to mark three points on the bone: 
viz . the place at which the center pin of the trephine is to be applied, and 
the upper and lower ends of the fissure of Rolando at points just outside the 
flap, in order that the fissure may be recognized after the flap has been raised. 
'fhis is best clone by using the center pin taken out of another trephine, by 
means of which a little triangular point can be marked on the bone, using the 
rongeur fo rceps, for example, as a hammer, or a very small gouge will nick the 
bone sufficiently to enabl e it to be recognized. 

The flap to be raised should be of a horseshoe shape, with a diameter of 
about three inches. As a rul e, the base of the flap should be below, on account 
of the more favorable blood-supply. The fl ap of periosteum should be raised 
with the scalp. The hemorrhage is best contro1led by seizing the edge of the 
flap at the bleeding poi nts with hemostatic fo rceps. 

The trephine opening, with rare exceptions, should be large, not less 
than U inches. Once the trephine opening is madC', it can be enlarged by the 
rongeu;. forceps (Fig. 203) to any extent desired. Before enlarging it the dura 
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•hould be separated from the bone by Ilorsley's dural separator (Fig. 202), 
by means of which also the inner surface of the skull can be explored, and 
any irregularities detected, two inches or more from the trephine opening. 

Fw.202. 

J 

llorsley'sDural Scparator. 

Osteoplastic Resection.-In 1889, Wagner, following an earlier 
suggestion of Wolff, proposed to make a temporary osteoplastic resec
tion by chiselling loose the piece of bone to be removed, except at one 
portion where it was fractured and turned back on the scalp as a binge. 
'l1he scalp is incised down to the bone, the flap not being loosened from it. 
By mallet and chisel the bone is then nearly cut through at every point 
excepting it~ base, the separation being completed by an osteotome. It is 
then lifted by means of elevators, the base being fractured, a window, so to 

Fw.203. Fm. 204. 

Bopklns'RongeurForceps. 

speak, being opened by turning back the flap (Fig. 204). By this means 
access can be had to a very large area of the brain-cortex; even three, four, 
or five inches have been thus exposed. Wh en the operation is terminated 
the opening is closed by replacing the flap, which is sutured in place as usua.l. 
In chiselli ng such a piece loose it is best to chisel it obliquely, so that the 
opening in the inner table will be a little smaller than that in the outer, the 
inner table thus forming a shelf on which the flap rests. The base of the 
flap, which serves as a hinge, should always be in that part of the flap 
having the largest blood-supply. 

rrhe surgical engine with a special drill a.nd an electrical motor with a. 
saw have been also used in place of the ch isel. 

"~11rcpbining" in the remainder of this chapter will be us~d in the sense 
of opening the sku ll to obtain access to its interior, irrespective of whether 
the opening is made by the trepbine, the chisel, or any other means. 

As a rul e, the dura should be opened . ~L1he additional danger is very 
slight, and tbe additional information may be very great. With rare excep
tions, if we trephine at all the brain itself should be examined by sight and 
touch. r_rhe opening in the <lura. is best made p:irallel with the edge of the 
bone and a quarter of an inch away from its margin. Care should be taken 
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not to wound the large and troublesome veins of the brain immediately 
beneath the dura.. 'l'his can best be avoided by lifting the clura with rat
toothed forceps while making the first incision by a knifo, and then by using a 
blun~·pointed pair of scissors. 

If hemorrhage occurs from any branch of the miclclle meningeal, it may 
be arrested by passing a ligature through the <lura under the vessel by means 
of a. fine semicircular needle, the finest Hagedorn being the best. For check
ing hemorrhage in the brain the chief reliance must be placed on catgut (non
chroruicized). Some of the larger arteries can be tied directly, but in many 
cases it is better with the fine semicircular Hagedorn needle to pass a ligature 
through the brain substance and around the vessel, and tie it with great gentle
ness, care being taken to sec that the traction on the two ends of the ligature 
is exactly even, in order not to tear the vessel. Tho knot must not be tied too 
tightly, or it will cut through the fragile vesse1. Pressure continued for a. few 
minutes by gauze or sponge and hot water at 105° to 115° will often serve a. 

~~~~~i~j~~~~s l~~;nb~i 1lef~' r:1~f~~~~lir~e-~i~l'l~~afo~.{;~~ig\~te ,:~~~:~s, ~:u1~f~~ 
however, pressure upon the sinuses or plugging them is the best means of con
trolling such hemorrhage. A lateral ligature may be used if the wound is small, 
or the entire sinus may be ligatcrl if need be. 

After opening the clura the first point to be obsen•ed is whether the brain 
bulges into the trephine opening, for if it does there is a pathological increase 
in the intracranial pressure, due to tumor, abscess, internal hydrocephalus, etc. 
Next observe the color. Lividity or a yellowish tinge will indicate a probable 
tumor beneath the cortex. An old laceration will usually show a dirty yel
lowish-brown. (Edema of the membranes is not uncommon, even to such an 
extent as in great measure to obscure the sulci and convolutions. The serum 
will escape on nicking the membranes, and the sulci and convolutions may 
then be recognized. Absence of pulsation in the bra.in usually indicates a. 
1.arge tumor, abscess, or cyst. 'l1he density of the brain can best be deter
mined by touch. 

If the brain tissue be abnormal, the whole abnormal portion ought to be 
removed. In doing so we can cut much more freely antero-posteriorly than 
vertically without doing damage, as in the vertical direction other centers than 
the one we seek are more quickly encroached upon than by excision antero
posteriorly. (Compare Fig. 200.) \\'hen the brain is exposed, if we wish 
to recognize any motor center by faradization, no an ti septics should be used, 
as they all dull the reaction of the cortex to electricity, but only sponges or 
sterilized gauze wrung out of hot water. For faradization of the brain the 
ordinary farada.ic battery suffices. 'fhe current should not be too strong, lest 
it do harm to the cortex. A current sufficient to stimulate the thenar muscles 
is that usually employed. A double brain electrode (Fig. 205) may be used 

FIG. 205. 

-- - . --· - - ' ,._ 

Double Brnin-clcctrodc(Kccn). 

with advantage. The points should be sterilized and the handle wrapped in 
antiseptic gauze. By applying ~he clectro~es t~ various parts of the ~ortex 
the motor centers can be readily cletermmed 111 most cases, even without 
opening the dura. Notes shouhl be taken of the phenomena following each 
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application, and the situation of the points st imulated shoulll be determined 
by exact measurements. A stenographer should be preHcnt to take the dic
tation of the observed phenomena rapidly and exactly. As a rule, it is better 
not to drain after cerebra.I operations, but occasionally, especially in cysts, 
drainage is a matter of importance. Jn abscesscs 1 gunshot wounrls, hemor
rhage, etc. it is of course a necessity. Hubber tubing is the best means. 

Not uncommonly the bone can be replaced. Even a l]-ineh button of bone 
will retain its vitality and re-establish its connection with the skull if properly 
cared for . In all cases, therefore, where there is a possibilit_v of the replace
ment of the bone, the moment it is removed it should be placed in a bowl con
taining a 1 : 2000 sublimate solution, and the bowl be placed in a basin of hot 
water the temperature of which is kept at 105° to 100° F. This should be 
the sole care of one assistant. Instead of replacing it in one large piece, it 
may be bitten into small pieces by bone forceps . The pieces bitten away by 
the rongeur forceps may be similarly utilized. Sometimes ~en.n's dccalcified 
ox-bone can be better used than the bone which has been removed. Of course 
if the bone be diseased or very compact, or it be desired to chttnge the intra.
cranial pressure, as in cases of headache, insanity, etc., the bone should not be 
repl~ce~. In this case a small disk of tin _can be advantageously.secured to 
the rns1dc of a skull-cap to protect the bram. To prevent adheS1on of the 
brain disinfected gold-foil has been inserted. Frarnkel Las recently filled the 
opening by a disinfected celluloid plate. Konig has proposed to fill the gap 
of an old fracture by ch iselling a neighboring piece of the outer table away 
with a flap of scalp, sliding it into the opening, and covering the wound thus 
made by transplanting skin by Thic1·sch's method. If the dura has been 
removed, and it is still desired to replace the bone in one large piece, this 
may be perforated and secured to the under surface of the flap by catgut, 
then preferably chromicizecl. 

After the operation on the brain is completed the dura should be sutured 
by interrupted or continuous catgut sutures as is desired. ri'hc scalp should now 
be replaced and secured by the ordinary interrupted sutures, nncl an abundant 
sublimate dressing. of which the inner layers may be again wet with a. solu
tion of the strength of 1: 2000, shou ld be applied. This should be covered 
with rubber dam) and be retained in place by a bandage and, especially in 
ch ildren or in restless adults, by a night-cap. As soon as the dre~sing is 
moistened to its margin by serous or bloody discharge the wound should be 
redressed. If a drainage-tube bas been used, it should be remm·ed at the 
encl of from twenty-four to forty-eight hours, except in ca~cs of abscess, etc., 
when it should remain for some days. ln case no drninagc has been provided, 
if too much blood and serum or cerebro-spinal fluid accumulates under the 
flap, as shown by its marked bulging and possibly by paralysis, the wound
fluicls can be evacuated by inserting a. probe or a pair of forceps between two 
stitches. As a rule, by the fifth or s ixth day about half the stitches ma:' he 
removed, and all of them usually by the seventh or eighth day. Absolute 
quietude, both of mind and of body, should be insisted upon, especially for 
the first week. No letters, visitors, or other causes of excitement i;;bould be 
allowed for some time. Though sometimes less severe restrictions m:ty be 
required, yet th is course should be enforced for two weeks. anfl in some cases 
even for mouths, after the operat ion. 

Operation in T wo Stages.- The severe shock in serious operations on 
the brain has led Horsley and other surgeons to modify the pMcedurc by 
dividing it into two stages. 'l1be first stage consists in merely effecting an 
open ing into the skull. 'fhis is then closed by a few temporary sutures. 
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After an interval of from thiee to six days the wound is reopened nnd the 
operation completed. This method is especially applicable to operations for 
brain-tumors and the removal of the Gasserian ganglion. 

Secondary operations are not uncommonly required when the bra.in, its 
mcm branes, and the bone wi11 all be adherent, and must be dissected free from 
one another with great care. Some of the brain tissue will of necessity be torn 
away, and more or les!:i pronounced paresis of the centers correspon<ling to the 
interference may be produced. After removal of a motor center there is of 
course entire paralysis of the part supplied by this center; and the pressure 
caused by the blood-clot which accumulates and the later cell-proliferation is 
apt to cause widespread paralysis, amounting even to a hemiplcgia. After 
some weeks this invaria.bly disappears to a greater or lesser extent, leaving, 
however, the affected muscles, it may be, somewhat paretic. 

If any portion of the du ra has been removed, and especially if this 
is followed by removal of the brain substance, there is a marked tendency t~ 
proliferation of the cerebral tissue, with danger of a fungus cerebri forming. 
This may be prevented by taking a bit of the pericranium from the under sur
face of the scalp, turning the osteogenetic surface upward, and attaching it to 
the dura by interrupted sutures. The pericranium will very quickly contract 
adhesions to the dura, and tbe gap will be closed (Keen). 

The limits of operative proced u re are constantly being enlarged. 
Once the skull is trephined, we can explore the inner surface of the skull 
over a wide area by the dural separator or probe. If the dura has been 
opened, the finger can he gently inserted between the brain and the <lura and 
the surface of the brain explored for at least an inch all around the openil!.g 
in the dura. 'l'he brain can be readily depressed by the finger or the knife
handle used with gentleness, and the eye can see for an inch beyond the dural 
opening. If the opening be toward the base of the brain1 the brain may be 
lifted either with or without the dura and the base of tbe skull explored for a 
considerable distance. The cerebellum can be lifted and the finger and the eye 
can reach to the fornmen magnum. ~l1he sinuses can be safely uncovered and 
separated from the skull, and the frontal lobe lifted far enough to discover the 
anterior clinoid process, while laterally the surfaces of the petrous bone can be 
explored. 'l1be bra.in can be punctured almost with impunity, especially if a 
blunt instrument like a grooved director be used, so as not to wound the large 
vessels, and the ventricles can be tapped. 

IV.-DISEASES INVOLVING THE SC.ALP. 

I. Inflammation of the Scalp.-This is a frequent sequence of wounds, 
and will be referred to later. It is often caused by the poison ivy or poison 
oak and by erysipelas, and is described under these heads. 

IL Tumors of the Scalp.-1. The most frequent of all are the Seba
ceous Ttuno1·s, or Wens. The pathology of these tumors will be found in the 
chapter on Tumors. 'l1beir diagnosis is easy. They are frequently multiple, 
arc of slow growth, vary in size from tha.t of a pea to tha.t of a small egg, 
are painless, und have an elastic, cystic feel. Occasionally, especially near the 
angle of the eye, they are dermoid in character, hn.ving a number of hairs inter
mingled with the sebaceous contents. Sometimes they ulcerate. 

'l1he treatment is extirpation. In removing them it is not necessary to 
shave the scalp, but the hair should he ncatl_v parted 01·cr them, all grease 
removed from the scalp, which is next thoroughly disinfected with a bichloride 
solution. An incision is then made down to the wall of the tumor, when it 
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can usually be cnuclcatecl without difficulty. It is very important to leave 
none of the cyst-wall behind, or the tumor will be reproduced. A simple 
bichloridc drcs:jing and a bandage complete the operation. Unless the tumor 
is large, neither drainage nor sutures are necessary. Usually the wound will 
be entirely well in three or four days. 

2. Fatty Tumors occur rarely in the scalp, and are very difficult to diag
nosticate from the sebaceous, as they resemble them in almost all respects. 
They are apt, however, to be somewhat fla.tter and less globula.r, and also to 
be situated more deeply than the sebaceous tumors, not uncommonly being 
next the pcricranium. An error in diagnosis is of no importance, however, as 
the trentmcnt is identil'al-extirpation. 

3. Congenital Cysts and Fibromata may occasionally occur in the 
scalp. 1.rhe diagnosis is perfectly clear, and the treatment equally so- entire 
removal. 

4. Warts and Horns are not uncommon. Horns should be removed by 
the knife. '\Tarts, when they are inconspicuous and non-irritating, may be 
disregarded, but if they show the least tendency to grow they should be removed 
by the knife, as they sometimes become malignant. 

5. Moles are a local hypertrophy of the skin. There are two forms: 
first, the hairy mole, covered with more or less stiff, bristle-like hairs, and 
without discoloration of the skin; and, second, the pigmented mole, in which 
the skin is discolored and of a brown or black tint. Sometimes they are of 
sufficient size to become serious disfigurements, and must then be removed by 
the knife after local anrosthesia by coca·ine. If very large, sometimes either 
transplantation of sk in or a plastic operation may make good the defect pro
duced by their removal. 

6. Pneumatocele, or a tumor filled with air, is very rarely met with. 
Treves states that only ten cases are on record. It is most frequently a result 
of spontaneous atrophy of the osseous tissue producing a communication with 
the mastoid cells. 'l111e air then escapes under the pcricranium, forming a. 
tumor which mrLy vary in size up to that of a pigeon's egg. It is painless, 
elastic, smooth, and tympanitic to percussion. Pressure will ordinarily oblit
erate the tumor. 'l'hc treatment is usually compression after emptying the sac 
of its air by pressure or by the needle of a hypodermatic syringe. 

III. Arterial Varix, or Cirsoid Aneurysm.-This is a peculiar dila
tation of the arteries resembling the varix of varicose veins, but as it exists in 
arteries it is called arterial varix. It occurs most frequently in the scalp and 
the hand. The arteries become dilated, the middle coat especially undergoing 
atrophy, and are elongated and tortuous, lik e ordinary Yaricose veins. True 
aneurysmal pouches as large as the last joint of the finger or thumb are felt at 
various points. 1The whole mass pulsates synchronously with the heart, and a 
marked bruit is heard with the stethoscope (see Fig. 30). 

There is no difficulty in making the diagnosis, but the treatment is 
much less satisfactory. Ligation of one or both carotid arteries has been done, 
but only occasiona11y has it been satisfactory. Excision has occasionally been 
resorted to, and is perhaps the best method, but it should be done only by an 
experienced surgeon, as it is apt to be very bloody and difficult. Ilypoder
rna.t1c inj ections of tincture of chloride of iron and of pure alcohol have both 
been successful, as has also galvano-puncture. Direct ligation all around 
the periphery by multiple ligatures tied over compresses of gauze has also 
proved successful. 'l'be ligature should be inserted by means of a curved 
Hagedorn needle, and should go all the way to the bone, in order to include 
the dilated deep branches. Subcutaneous ligature has been tried, the so-
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called Bar11·ell's scarless method, by a cuned needle carrying the thread from 
point to point, being inserted anew at each point of exit and carried to the 
next point. ~,his method can be adapted to tbc ligation of the aneurysm in 
sections, or if small the entire mass can be secured by one ligature. If not 
increasing and not a source of annoyance, it may well be let alone. 

IV. Capillary Varix, Nrevus, or Mother's Mark.-r.rhese are of two 
varieties: 1. One mat.le up of capillary vessels of good size, presenting a small, 
strawberry-like tumor, somewhat elevated above the skin. Nrevi of this variety 
are very apt to increase steadily in size until they become a serious danger 
from hemorrhage. '.l'hey should be remove<l early in life, especially if they 
show any tendency to enlarge and invade the surrounding healthy sk in. If 
they are small, the best wa.y is to put a pin underneath them and strangulate 
them b_v means of a silk ligature, tied tightly under the pin, which prevents 
its slipping off. It is very important that the whole of the nrevus shall be 
included in the ligature, and if it is too large to be thus included by the liga
ture and a single pin, it is better to insert two pins at right angles to each 
other; or a double ligature may be passed under a single pin, each half of the 
ligature being tied separately. Excision wiJl sometimes answer the purpose 
where the nrevi are small. "\Vhen very large, however, they must be ligated 
in sections. 

2. ~rhc Port-wine 1'Iark is a nrevus with very small capillary vessels, which 
very rarely tends to enlarge, but may in itself be a serious deformity by its 
color and its original large size. Its name describes very well its appearance. 
The best treatment is excision, and, as the tissues of the face are very elastic, 
such a n::evus, even of considerable size, may easily be removed, leaving only 
a linear scar. If too large for this method, it may !-'ometimes be destroyed by 
passing through its substance parallel threads of silk soaked in a tincture of 
chloride of iron or l\lonsel"s salt. Or the mcvus may be frozen a part at a 
time, cross-batched with a cataract needle or knife, the hemorrhage arrested 
by steady pressure with blotting paper, this process being repeated from time 
to time. This is practically painless and leaves no :ippreciable scar. Escha
rotics and the cautery have also been successfu1ly used. None of these methods, 
however, is as good as excision, since most of them leave unsightly scars. 

V. Lupus, the tubercular origin of which is now certain. is not so frequent 
on the scalp as on the face . It is a persistent ulcer, following tubercular 
infiltration of the skin, which gradually invades the surrounding sound struc
tures an<l makes wide ha voe. If small it may be excised: Koch's lymph 
seems to have had a beneficial influence in a num_ber of cases. It may also 
be cure~l sometimes by thorough c~tuterization by ])aquelin·s cautcry. 

V.-DISEASES AND MALFORJfATIONS INVOLVING TJIE SKULL. 

I. Microcephalus.-Occasionally a child is born with complete ossifica
tion of the skull, even at the fontanelles, or the ossification may be completed 
soon after instead of at birth. While there is no doubt that, as a rule, the 
g rowth of the encasing hard parts is domiMtecl by the growth of the contained 
soft parts, yet it is very possible tha~ while a healthy brain may overcome the 
norma.l resistance of the skull, a. bra111 with feeb le powers of development may 
be arrested in its growth by the slight resistance offered by the skull. 
Accordingly, Lannelongue recently proposed to cxscct a portion of the 
skull, about a quarter of an inch wide, extending from the forehead to 
the occiput. The excision, in order to allow more rapid expansion and 
growth of the brain, may be made on one side of the sagittal suture or 
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on both sides, may extend from the middle of the forehead well back into tbe 
occipital bone, an<l may have lateral branches, converting the side of the skull 
into a bony flap . 'l'he incision in the scalp should not go beyond the front 
line of the hair, so as to avoid any visible scar. By a transverse incision just 
behiml this line the scalp may be displaced so as to gi\'e access to the frontal 
bone. rl'he opera.tion should be done on only oue side at a time. w -yeth 
seizes the edges of the g roove and forcibly separates them, a proceeding which 
would seem to be of doubtful utility, if not dangerous. 'J'o facilitate the opera
tion Keen has devised a rongeur forceps (Fig. 206), which reduces the time of 

the operation to not more than twenty or thirty minutes, a very important 
clement in diminishing the shock. 

Whether the operation will stand the test of time is uncertain, but consid
erable initial improYement has follow~d in a small number of cases. Owing 
to the congenital weakness of such children about 20 to 25 per cent. die. 

II. Periostitis, Ostitis, Caries, an<l Necrosis all occur in the bones 
of the skull as elsewhere. i:rhey very often follow injuries, are rarely tuber
cuhr in origin, and sti ll more rarely may follow typhoid fever . By far their 
commonest cause is syphilis, which may make extensive ravages and destroy 
htrge parts of the skull. '1.1he dura. seems in these cases to resist with singular 
power the extension of inflammation as a meningitis. Large portions of 
necrosed bone may lie on a bed of granulations springing from the dura, the 
inflammation being absolutely local and without any tendency toward a general 
meningitis. Th ere will usually be either the history of an injury or the plain 
history of constitutional syphilis, with evidences of its existence in other parts 
of the body. 

'The treatment of all these conditions is the same as elsewhere. If pus 
accumulates, it must be evacuated as early as possible. If sinuses form, they 
must be opened speedily and be scraped and disinfected thoroughly. If caries 
exists, the bone must be laid bare and all carious bone removed with sharp 
spoon, gouge, and chisel. Necrosis may affect only the outer table or the entire 
thicknesl:i of the bone. 'l'he sequestrum and nccroscd fragments must be en
tirely removed. In no part of the body is it more important to insist on fre
quent dressings, absolute cleanliness, and the securing, so far as possible, of an 
aseptic condition; otherwise the odor becomes almost intolerable. Corrosive 
sublimate, carbolic acid, iodoform, aristol, peroxide of hydrogen, and pyoktanin 
are all of use in attaining thei:;c ends. 

III. Hypertrophy of the Bones of the Skull, with sclerosis and dis
appearance of the diploe, is a. not uncommon result of osteitis <leformans, and 
especially of hereditary syphilis, but usuall:• requires no treatment. 

IV. Atroph y of the Bones of the Skull is often seen as a simple 
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senile change. All the bones of the skull become thin and light, and CYen the 
base of the skull may become translucent or may be perforated as a result of 
the gradual thinning and absorption of the bones. When occurring in e:irly life 
it was formerly thought to be especially the result of rickets, but bter researches 
have shown it to arise more commonly from hereditary syphilis. '11be cranial 
bones may become so thin that they will crackle like parchment under very 
slight pressure. It is sometimes called araniotabes, and especially affects the 
occipital bone. A similar thinning sometim es occurs from brain-tumors. 

The general treatment for inherited syphilis, together with cod-liver oil and 
the hypophosphites of lime and soda, etc., will sometimes pmduce speedy and 
very happy recovery. The child must be carefully protected from blows, falls, 
and other mechanical injuries. 

V. Tumors of the Skull.-1 . Exostoses sometimes occur as a result 
of injury, and if on the forehead become serious deformities. More commonly 
they are the result of syph ilitic gummata, occurring therefore in the tertiary 
stage. 'They may arise on either the outer or the inner surface of the skull. 
If external, they are called exostoses; if internal, eno_stoses. 

The treatment is that for syphilis of the bones. If external and a seri
ous annoyance, they may be removed by the knife and chisel. If internal 
and productive of any serious lesion of the brain, the skull should be trcphincd 
and the mass 1·cmoved. The difficulty lies in locating the tumor. Not uncom
monly the development on the inside of the skull corresponds to a similar 
growth on the outside. Failing this, the only other indication of the internal 
tumor is the localizing symptoms in brain disease which are described later. 

2. Sarcoma affects the bones of the skull in all of its three forms, round
celled, spindle-celled, and giant-celled. It may arise in the periosteum, the 
diploe, or the dura. If it develops to any size, it is accompanied with great 
deformity and. in all cases with great danger. 

'l1he only proper treatment is excision by tlle knife, chisel, and saw, but 
this is usually unavailing in preventing relapses, a.nd the operation itself 
involves such danger as often to be fa.tal, especially when, as is sometimes the 
case, the superior longitudinal sinus is involved. Except in very favorable 
case8, therefore, as a rule no operation should be attempted. 

Sarcoma arising from the dura perforates the cranium and spreads some
times widely under the scalp, and finally perforates it externally. It was known 
to the older writers as fungus of tlie du,rarnater. The diagnosis is best made by 
discovering the opening in the bone by touch and by the evidences of pulsation 
of the mass, its partial or complete reducibility, generally accompanied with 
symptoms of pressure, and the optic neuritis which often results from it. It 
may occasionally be removed, but will always recur. and is a fatal disease. 

3. Epithelioma is occasionally seen, and is to be treated on the same prin 
ciples as stated under Sarcoma. 

VI.-DISEASES AND :r.IALFORMA'.rlONS INVOLVING TIIE BRAIN. 

I. Meningocele, encephalocele, and hydrencephalocele are allied malforma
tions of the bra.in which are fortunately not common. 

1. Meningocele consists in the protrusion of tho membranes of the brain 
through an aperture in the bones of the skull, the sac formed by the membranes 
being distended to a greater or lesser extent by fluid which is extra-cerebral. 

2. Encephalocele consists in the protrusion of a portion of the brain itself, 
as well as of the membranes, usually with a smaller amount of fluid in it, the 
fluid again being external to the brain substance. 
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3. Hydrencephalocele consists in the protrusion of the brain substance 
itself as well as of the membranes, but in this case the interior of the mass 
communicates directly with the ventricles, and is often filled with a large 
amount of the ventricular fluid, so large in some cases that the layer of brain 
substance enclosing the fluid is reduced to a very thin film. 

All three forms of the disease arise in intra-uterine life, and are therefore 
congenital. The most frequent is unfortunately the gravest form-viz. hydren
cephalocele-and the least frequent is meningoccle. As a rule, they are apt to 
be fatal early in life. Their commonest situation is first in the median line, 
especia.lly in the occipital region; next, the fronto-nasal; and lastly, the sides 
of the skull or about the base. Of 93 cases coll ected by Ilouel, 68 were occip
ital, 16 fronto-nasal, and 9 at the sides and base. 

Diagnosis .-rl1hey have been mista.ken for abscesses, nrevi, sebaceous cysts, 
etc. The following points of diagnosis will generally enable the surgeon to 
reach a proper conclusion : 

All of them are congenital, commonly median, and especially occipital 
in position. flfeningocele is usually cystic in its fee], is translucent, fluc
tuates, rarely pulsates, is more or Jess pcdunculate<l, generally becomes tense in 
forced expiration, and is easily reducible. Encephalocele is usually small, is 
opaque, does not fluctuate, pulsates distinctly, has a wide base, becomes more 
tense in forced expiration, and symptoms of pressure arc produced on attempt
ing to reduce it. Hydrencephalocele is generally large, is lobulated, is partially 
translucent, fluctuates distinctly, pulsates but rarely, is usually pedunculated, is 
made only slightly more tense in forced expiration, and is not reducible. 

All three forms arc apt to be combined with other deformities, and paraly
sis often accompanies hydrencephalocele. 

Treatment.-As a rule, hydrencephalocele is not amenable to treatment. 
'1.1he child, fortunately, dies early. The other two forms hold out more hope, 
especially if they are smal l. Sometimes an encephalocel e by retrograde devel
opment ma.y be changed into a meningocele, and occasional1y by gradual 

f::S~~~~fi~n~is!!~;t~ovn~nreb!~~~~~~. th~h0ef i~t~f~t~l\~~}11~~~~~t1~~:Bo~P~,~·itth~~: 
interior of the sac may be na.rrowed and finally obliterated, thus partially or 
completely effecting a. spontaneous cure. Until the la.te improvements in cere
bral surgery nothing was usually recommended in the wa.y of treatment, cer
tainly not unless there was danger of rupture. A number of successful cases 
of excision, however, ha.ve been recently reported, and, unless the size of the 
tumor or the condition of the patient forbid, this should be attempted, of com-se 
with all the antiseptic care bestowed on all other brain operations. Enough 
scalp should be preserved to make sufficient flaps to close the opening. lf 
operation be thought inadvisable, electrolysis may be used as a substitute. 
Pressure and the injection of Morton's fluid (iodine gr. x, potass. iodid. gr. 
xxx, glycerin 3j) may be tried, but with little prospect of benefit. 

II. Hydrocephalus, or dropsy of the brain, exists in two forms : 1. 
Acute hydrocephalus, which is usually the result of meningitis, especially 
of tubercular origin. It consists in an accumulation of fluid which is occasion
ally extra-ventricular, but more commonly is in the ventricles themselves. There 
will usually be headache, fever, more or less stupor or delirium, with symptoms 
of pressure, producing st rabismus, rigidity of' the muscles of the neck, twitch
ing of the muscles of the face or of the extremities, and convulsions, followed by 
paresis or paralysis of one or more members. As a rule, optic neuritis will be 
present. Generall.v nothing will check the progress of tl~e disease. 1l'apping 
of the ventricles lrns been done in several instances, but without success except 
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in one non-tubercular case of Uayo Rob~on's. Succes~ mn~t necessarily be 
rare, but enry life saved is one rescued from otherwiRe certain death . 

2. Chronic hydrocephalus is entirely different in its origin and course. 
It is usually congenital, although it may not be observed until some months 
after Uirlh. ~I.1lie first symptom is enlargement of the cranium, which goes on 
until the hones become separated from one another. 'fiie protuberant forehead 
gives a characteristically strange facial expression. 'The child very rarely 
becomes able to walk or to talk. The sight is often affected, intelligence is 
absent, and convulsions arc common. 'l,he post-mortem will show enormous 
distention of the ventricles, so that the brain consists merely of a soft bag of 
cerebral substance distended with cerebra-spinal fluid. Fortunately, most such 
defectives die early, but occasionally they Ii ve even to adult life. 

The treatment is unsatisfactory and usually unsuccessful. Pressure does 
but little good. Tapping bas been done by two different methods. First, by a 
fine trocar the ventricle has been punctured through the widely-dilated anterior 
fontanelle. ~l1his puncture should be made away from the middle line, so as not 
to puncture the superior longitudinal sinus. Not more than two or three ounces 
of the fluid should be evacuated, for the removal of large quantities, and very 
often even of small ones, is followed by convulsions and death . Occasionally 
larger quantities have been removed successfully. In this ca.~e pressure must 
be carefully maintained during and after the operation. Second, when the 
ossification of the skull is complete, tapping the lateral ventricles has been 
done, but so far without success. Quincke bas recently proposed the tapping 
of the theca. of the lumbar spinal cord, thus <lraining the ventricles at a dis
tance, while pressure is made on the skull. 

Parkin bas suggested in place of lumbar puncture to substitute puncture 
of the subarachnoid space under the cerebellum. lle reports .I cases 11·ith 

FIG. 207. 

2 recoveries, and Ord and Waterhouse record another recovery from an 
almost cert:dn tubercular meningitis. '.I.1he occipital bone is trephincd. 'rhe 
durn is opened, the cerebellum lifted, and the subarachnoid space punctured 
by "grooved director or other similar instrument (Fig. 207). 

VII.-lNJURIES OF THE HEAD. 

I. Cephalhematoma, or Caput Succedaneum, is a. soft tumor usually 
iu the parieto·occipital region in new.born children. It consists of an accumu-
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lation of blood and serum under the scalp, the result especially of prolonged 
labors and consequent mechanical injury to the scalp. Generally no treat
ment is necessary, as the mass is, as a rule, absorbed within a few days after 
birth. 

II. Wounds of the Scalp.-These differ in no respect from wounds 
elsewhere in the body, except that wounds of the scalp are more prone to 
erysipelatous inflammation and abscesses than wounds of the skin in other parts 
of the body, unless the greatest care is taken in their proper treatment. 

The blood-supply of the scalp is so abundant that even a slight pedicle of 
attachment is sufficient to ensure the vitality of a large flap . H ence in lace
ra.tcd wounds an attempt should be made to save most of the torn pieces unless 
absolutely detached. In any wounds, except very small ones, in order to 
ensure disinfection the scalp should be shaved over a very wide area. Even 
in women appearance must give wa,y to safety. It should then be thoroughly 
disinfected by the removal of all dirt and other foreign matters by rubbing in 
sweet oi l, then washing well with soap and water, following this by a. thorough 
scrubbing with a bichloride solution 1: 1000, trimming off the infected edges 
if the wound is lacerated, and lastly by accurate suturing. ~l1he bleeding vessels 
will require ligation only when exceptionally large, provided the hemorrhage 
has been arrested by crush ing the vessels in the jaws of hemostatic forceps. 
The forceps may seize the entire thickness of the scalp with impunity. If 
these precautions are taken, usually no drainage will be necessary, but should 
there be necessity for it a few strands of disinfected horsehair will answer the 
purpose. r.rhese should be remoYed in a day or two. Silk"orm-gut interrupted 
sutures may be used. A large sublimate dressing may then be applied and 
retained in place by an ordinary recurrent bandage. The most iffiportant 
point in such wounds is the careful and wide disinfection. ~l1hey will then 
follow the usual aseptic course of other wounds. If this be neglected, even 
small wounds have :t large reserve of danger. 

III. Abscess of the Seal p is first a consequence of inflammation, often 
of an eryi:; ipcla.tous character, and occasionally it is a sequel of typhoid fever; 
secondly, it is a. seq uel of contusions; and thirdly, it often follows wounds the 
edges of which ha.ve been closely coaptated without sufficient preliminary dis
infection . V cry often such patients arc first treated in drug-stores, where 
usually a very elaborate stellate dressing of adhesive plaster is put on without 
any attempt at disinfection. All such dressings should be removed at once 
and the wound re-dressed after proper llisinfection. 

Abscess is accompanierl usually with pain of a throbbing character and 
inflammation of the scalp, which is almost always erysipelatous in appearance, 
though it may not be caused by the microbe of erysipelas. Not uncommonly 
there is marked redema of the surrounding parts, which if it extends to the 
eyelids produces blindness mechanicall.v by the swelling of the lids. There is 
almost aJways pitting on pressure. The constitutional symptoms are marked 
and sometimes very severe, the fever running high and being accompanied not 
infrequently with delirium. i:rhe chief dangers here are that the pus may bur
row widely; if under the aponeurosis of the occipito-frontal muscle it will be 
limited by the a.ttachments of this muscle and its aponcurosii:;, and the location 
of the effu sion can thus be readily diagnosticated; and if it be under the pcri
crn nium, and sometimes even if it be more superficial, tlmt the inflammation 
may extend to the brain through the vascular perforations in the skull and 
cause meningitis. Occasionally it may produce necrosis of ~he. bone .. 

'l'hc treatment is very clear. As soon as the abscess 1s <l1agnosttcated 
a free incision should be made at what will be the most dependent point in 

32 
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the recumbent posture, with disinfection of the wound as far as possible, and 
drainage. 

IV. Contusions of the Head are very common as a result of falls, 
blows, etc. They may be slight or se,·ere. .After a slight contusion the 
patient is more or less stunned, and swelling very quickly follows, due chiefly 
to hemorrhage under the scalp. rl1his hemorrhage is very apt to give the 
impression of deprc:..se<l bone, and ma.y mislead one into supposing that there 
is a fracture, the hanl ridge on the curved edge of the swelling being mistaken 
for the edge of the depression . But after a simple contusion this ridge is ele
vated considerably above the general contour of the head, the c<lges are rounded, 
and pressure will not uncommonly cause pitting. If there be fracture with 
deprer-:.s ion, the edge is usually about on a level with the surrounding skull or 
below it, an<l the margin is sharper, more irregular, and lesR circular. 

Ordinarily pressure, with perhaps some cooling lotion, as Rimple tincture 
of arnica or lead-water and laudanum. will cause the major part of the swell· 
ing to disappear within twenty-four hours. ]father rarely, however, abscess 
will follow. 

If the contusion be somewhat more severe, the bone may become involved, 
producing sclerosis as a. result of the chronic inflammation, or if the blow be 
sufficiently severe to destroy its vitality even necrosis may follow, although 
this is a. comparatively rare result. Severer contusions may involve the brain 
itself. rrhcse arc described under the next head. 

V. Concussion or Laceration of the Brain .-The term "concus
sion" of the brain is an unfortunate one, as it conveys the idea of a. functional 
rather than an organic lesion. While there may be slight injuries of the brain 
that may in this sense be properly called concussions, it is far better to consider 
concussion as usually equirnlent to laceration of th e brain tissue. 

'J~he brain may be injured either by direct or by indirect force. A blow on 
the head is a.n example of direct force; an instance of indirect force is a fall 
in which tho patient lights fully upon his feet or sits down upon his buttocks. 
What happens in such cases is best explained by an experiment made by 
Felizet. Ho filled a skull with paraffine and dropped it on the floor. On 
opening the head no fracture was found , but at the point of impact the bone 
had been driven down upon the paraffino and flattened it, and, while the bone 
had sprung back to its original posit ion without fracture, the fl::tttening of the 
contents remained. I-lad the s\:ull been living and filled with brain tissue, the 
same depression and temporary compression of the brain would have taken place; 
and we can scarcely imagine that such an amount of mechanical disturbance of 
the brain can occur without more or less la ceration of brain tissue and rupture 
of blood-vessels, followed by some slight hcmorrhag£.. Moreover, as Duret has 
shown, the wave in the cerebro-spinal fluid created by a blow produces what is 
often its maximum effect on the opposite side of the skull from the point struck, 
tearing the vessels of the pia and the cortex. This undoubtedly explains 
injuries of the brain by so-called contreconp, or counter-stroke. l\Iiles bas 
shown experimentally that n.t the point of impact there is a" cone of depres
sion," accompanied by a." cone of bulging " at the opposite pole, thus con
firming Duret's observations. If the cone of bulging is sufficiently ample, a 
fracture ma.v be pro1l11cNl 

The paiient who has received such an injury, if it be slight, will perhaps 
lose bi s balance and fall, become pallid, confused, and giddy, and may be 
nauseated and even vomit, but after a period of rest he will gradually recover. 
If, however, the injury be more severe. there ma.y be gra.ve laceration of the 
brain or of its membranes, or of both, and the patient will fall and lie quietly, 
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with a feeble, fluttering heart, cold, clammy skin, and apparently be uncon
scious. lle can usually, however. be aroused by shouting and loud questioning, 
but will reply in monosyllabic answers or unintelligible ounds. Ile will not 
be paralyzed, but may mo,·e the extremitic~. which will not have lost entirely 
their sense of feeling. Not uncommonly urine and feces will be passed invol
untari ly. 'filC pupils will vary, being either contracted or dilated to a mode
rate extent, and possibly unequally, but, as a rule, they will react to light. 
Occasionally convulsions occur. As he reacts he will very probably vomit. 
Usually within twenty-four hours or more his condition as to consciousness 
will become better, but he will suffer from considerable hea<lache, lassitude, 
and indisposition to exertion. After partiaJ recovery, and sometimes for a 
long perioc..1, he will suffer more or less with vertigo, headache, and ind isposi
tion to mental exertion. Occasionally more serious results will follow, even 
after a long in terval, and abscess of the brain shou ld be especially watched for. 
Sometimes epil epsy or insanity may follow. If the patient, instead of recover
ing, grows worse, either coma will set in or the symptoms of meningitis or 
encephalitis as described below. 

Prognosis.-'l 1be uncertainty as to the degree and even the character 
of the cerebral injury should make us especially careful as to prognosis and 
treatment. Any contusion which has been severe enough to produce uncon
sciousness should be considered a serious injury, for we may be sure that there 
has always been such an amount of laceration as to make serious clanger a pos
sibility and often a probability. 

T reatment.-As soon as possible the patient should be placed in bed 
without any pillow, and bis body surrounded with hot-water bags or hot-water 
bottles suitably protected. H e should be kept quiet and as free from the 
excitement of conversation or business as possible, and restful sleep should be 
encouraged. Aromatic spirit of ammonia during the period of shock is better 
than alcohol, for the excitement of alcohol, which is quickly felt in the brain, 
should be avoided. H ot water or ice water, as may be most agreeable to the 
patient, may be g iven. A careful diet, with occasional purgatives, and atten
tion to the general hygiene are necessary for days or weeks. 

In case inflammation of the brain supervenes, surgical opi nion is at present 
somewhat divided as to the proper course to be pursued. Many surgeons, per
haps the majority, woulrl treat it as an Encephalitis (seep. 518) and not tre
phine; others, on the contrary, believe that if serious symptoms arise, indi
cating intra.cranial mischief, especially if this be locali zed, a semicircular flap 
of scalp should be raised over the seat of the injury and the bone inspected. 
If an unsuspected fracture is discovered and the symptoms are serious, show
ing meningitis or encephalitis, an exploratory trephining should be done and 
the dura. opened. Once such inflammation with its attendant proliferation and 
exudation has begun, it is essential in their ,·iew that a means of escape for 
the exudate be provided before the inflammation shall have proceeded so far as 
the production of dangerous pressure or even of suppuration itself. In other 
words, they would treat contusion followed by symptoms of serious intracrnnial 
mischief precisely as they would treat such injuries in other parts of the body; 
always remembering that in the brain there is no possible means of escape for 
the hemorrhage or exudate without surg ical assistance, because of the bony case 
in which it is retained; but remembering also that while trephining is equivalent 
to incision down to the injury in any other part of the body, yet that it is 
always a grave operation and never to be undertaken without earnest reflection 
and good reason. 

In many cases of se,·ere contusion it is proper immediately (with all the 
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antiseptic precautions so often insisted on) to raise a horseshoe-shaped flap in 
order to determine a.t once the question of fracture, as the swelling of the 
scalp if this be thick or very dense makes it difficult without such an incision 
to ascertain whether fracture exists or not. The objection that if a simple 
fracture exists by such an incision we convert it into a compound one no longer 
holds good, for a simple iueision through the scalp is not attended with gra-·e 
danger in these days of antiseptic surgery, and the very slight dangers of the 
wound are as nothing compared to a certain diagnosis and suitable treatment. 

After the patient has recovered from a severe contusion or laceration of the 
brain he should not be allowed to return to business or other occupation for at 
least a number of weeks, or C\'Cn for a longer period; and if at any time he 
shows indications of hebetude or is attacked by headache, especially if accom
panied with little or no rise of temperature or even a somewhat subnormal tem
perature, an abscess should be suspected and its symptoms watched for. (See 
Abscess.) 

After severe concussion of the brain the patient sometimes passes, in the 
course of a few hours or more, into a peculiar condition well termed by l\lr. 
Erichsen cerebral irritability. Instead of recovering consciousness, be is apt 
to lie on his side, with bis eyes closed, his legs drawn up, and his back curved. 
The pupils are contracted, but respond to light. If disturbed, he is restless 
and irritable or may even show some delirium. He may answer questions 
sometimes in a vexe<l way, or may refuse to respond. There is sometimes no 
rise of temperature, either general or local, and it may e,·en be subnormal. 
The pulse is weak and slow. Not uncommonly the bowels and bladder are 
evacuated involuntarily, though sometimes the patient will indicate bis wants. 
Recovery will usually take place slowly, with no recollection of his condition 
or conduct. Occasionally, however, the mental faculties will not recover. 
The treatment for this irritability must necessarily be a symptomatic one. 

VI. Compression of the Brain.-Thc surgical causes of compression 
of the brain a.re intracranial hemorrhage, tumor, depressed fracture, foreign 
bodies, and the products of inflammation . Hemorrhage and inflammatory 
exudate produce the symptoms of compression almost immediately when they 
are sudden and severe, but if the blood or exudate accumulate gradually, the 
compression symptoms will arise as soon as the amount of blood or pus becomes 
large. In very slight but steadi ly increasing hemorrhage or a slowly-forming 
abscess the brain accommodates itself for a time to the gradually increasing 
pressure. E\•cn considerable depression of the bone may for some time be 
followed by no symptoms of compression . 

Sym ptoms.-In compression unconsciousness is complete. The patient 
lies supine and does not move, or if he moves it will be an occasional restless 
change of place of an arm or a leg. He will not respon<l to any questioning 
or to the loudest shouting in bis ear. 'l'he pupils are dilated and do not 
respond to light, the breathing is slow and stertorous, with a peculiar puffing 
respiration, due to expiratory distention of the cheeks n.nd lips, the facial 
muscles being paralyzed. The skin is usually hot rather than cold, and is 
covered with a profuse perspiration . The pulse is slow, full, and often 
irregular. 'l'hc bladder and bowels are, as a rnle, paralyzed: hence the urine 
is not voided until the bladder becomes over-full, when the incontinence of 
retention sets in. Sometimes the whole body is paralyzed, though hemiplegia 
is more common. If the lesion is limited and not too large, the paralysis will 
be limited, for example, to a monoplegia, that is to say, paralysis of one arm 
or one leg or one side of the face, if the cause of the compression is limited to 
one of the cortical centers supplying these regions. The significance of such 
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a locali zed paralysis is extremely valuable in the diagnosis of the seat of the 
lesion: and.if the paralysis begins in one part of the body and spreads to other 
parts, the cortical centers of which arc adjacent to the center for the part 
first paralyzed, the diagnosis may be regarded as positive. 

If the cause of the compression is liemorrltage in the in terior of the brain 
-e.g. from the lenticulo-striate artery, the "artery of cerebral hemorrhage" 
of Charcot-unconsciousness usually occurs instantaneously or almost so. If 
it is from a rup ture of the middle meningeal artery, a point of the greatest 
importance in the diagnosis is that after the reception of the blow there is 
a period of consciousness corresponding to the period. of time necessary for 
the escape of a sufficient quantity of blood to produce unconsciousness from 
pressure. If a small branch of the middle meningeal is ruptured, the period 
of consciousness may be comparatively long, even several hours, occasionally 
a day or more; but if the main trunk is injured, the blood pours out so 
rapidly that only a few minutes may pass before unconsciousness supervenes. 

If caused by fracture or foreign bodies, the symptoms of compression usually 
follow immediately upon the reception of the inj ury, but occasionally they may 
be delayed for some hours. If caused by inflammation and the formation of 
pus, the symptoms of course will develop only when the pus accumulates in 
sufficient quantity to produce serious pressure. This development of pressure 
symptoms in these cases is usually gradual, the mental dulness deepening into 
coma, but sometimes it is, as it were, by a sudden explosion . If tumor is the 
cause, the brain may accommodate itself for some time to a slowly-growing 
tumor, but if it grows rapidly symptoms of compression will set in at an early 
date. Optic neuritis will generally develop at an earlier or later date. 

Diagnosis.-The principal conditions which must be diagnosticated from 
injuries of the brain producing compression a.re alcoholic intoxication, opiu,m
poisoning, apoplexy, and 1"remia. If a. man is picked up in the street by the 
police and is carried to a hospital without any previous history, the surgeon 
must be on his guard lest he mista.ke any one of these four conditions for a 
serious injury to the brain . In cerebral infuries there will usually be an evi
dence of the accident in a bruise or cut, though of course the man may have 
fallen when intoxicated or have been suddenly attacked by apoplexy and in 
falling have received a more or less serious wound. In intoxication the acci
dent will usually be comparatively slight. Possibly his appearance, giving 
evidence of intemperate habits, may be some guide to diagnosis, but this may 
easily mislead us. His breath may be alcoholic, but it must be remembered 
that alcohol may have been given to the man to revive him after serious brain 
injury. A drunken man, although stupid, is not unconscious, nor is he para
lyzed or hemiplegic. His pupils are not dilated as in compression, but are more 
commonly contracted, dilating when any attempt is made to rouse him. The 
temperature is generally subnorm al. 

In apoplexy there ire absolute unconsciousness, stertor, and hemiplegia or 
complete paralysis. In opi11,ni-poisoning the pupils are contracted to pin-points 
and will not dilate, and there is no paralysis. In uremia paralysis and stertor 
are absent, unless there is apoplexy, and there is apt to be oodema of the legs, 
and if the urine be examined there will be found undoubted evidences of 
albumin. The eye-ground should be examined in all cases, as it .may throw 
?onsidcrable light on the nature of the case. ~f,_ after all, the case 1s doubtful, 
1t should always be treated as one of cerebral m.Jury. 

Prognosis.-If the compression is caused by extravasated blood, the 
patient has a fair chance of recovery after trephining, evacuation of the clot, 
and arrest of the hemorrhage. If it is caused by depressed fracture, and the 
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proper operative relief is afforded, bis chances of life will vary with the degree 
of severity of the injury. In cases of foreign body in the bi:ain the prognosis, 
as a rnle, must be unfavorable; and the same may be said of tumors and 
inflammation with internal hydrocephalus. 

Treatment.-The diagnosis of compression having been established, the 
treatment will vary with the cause. If it is from hemorrhage, the treatment 
must be the speedy relief of the pressure by evacuation of the clot and arrest 
of further bleeding by ligature, as mentioned in the next section. If it is 
from depressed bone, trepbining should be done at once with all the pre
cautions heretofore described, and the bone elevated or removed as may be 
found necessary. If from foreigu bodies, these should be removed, with the 
limitations stated in the section treating of that lesion. If from an abscess 
in the brain, trephining should be done tLIHl the abscess evacuated an<l drained. 
(See Abscess of the Brain.) If serum has accumulated either in the ventricles 
or in the subarachnoid space, trephining should be done and the exudate 
drained, even by puncture of the ventricles if necessary. If the compression 
is from tumor, the tumor should be removed if the case is suitable. 

In all cases the utmost care must be observed as to the later treatment by 
rest, the most restricted liquid diet, attention to tbe bowels and bladder, and the 
general preca.utions mentioned in connection with Meningitis and Encephalitis. 

VII. lntracranial Hemorrhage.-This may be either spontaneous or 
traumatic. 'l'hoogh there is at least one case of apparently spontaneous rup
ture of the middle meningeal arteries, yet as a. rule spontaneous hemorrhage into 
the brain occurs in connection with the lenticulo-striate artery distributed to the 
ganglia at the base. '.L'be clot usually forms either in these ganglia or in the 
white substance of the centrum ovale, and prorluces the familiar forms of apo
plexy, the consideration of which belongs to medicine ralher than to surgery. 
Richardihe bas shown that one of the most frequent causes of the death of new
born children very shortly after delivery is meningeal hemorrhage from the rup
ture of the vessels at the moment of birth as a result of traumatism to the fceta.l 
head in its passage through the pelvis. 

Hemorrhage from Traumati.sm may occur in three positions: it may be 
(a) extradural, that is, between the dura mater and the bones; (b) subdural, 
that is, between the dura and the brain; (c) cerebral, that is, into the brain 
tissue itself. 

(a) Extradural Hemorrhage.-This is almost always caused by the rup
ture of the middle meningeal artery or its branches. The violence which may 
rupture this artery is, as a rule, considerable, although it may be so slight as to 
leave no brnisc. Fracture will frequently exist, though in a considerable per
centage of cases there may be no fracture whatever; but commonly it is pres
ent, and extends not only over the vault, but also to the base of the skull. It 
will be remembered that the middle meningeal arises from the internal maxi}. 
]ary and enters the cranium at the foramen spinosum, quickly dividing into an 
anterior and a posterior branch. The anterior branch, after running iD the 
groove in the wing of the sphenoid, reaches the parietal bone at its anterior 
inferior angle, whence it passes upward toward the middle lin e. r.rhe poste
rior branch, after running over the posterior pnrt of the squamous portion 
of the temporal bone, also reaches the parietal bone. The main trunk of the 
artery is rarely ruptured; the two branches are far more frequently the site 
of this lesion (Fig. 208). 

The symptoms of such hemorrhage are of great importance, for while 
formerly in these cases the surgeon stood by with Iris arms folded and watched 
his patient die, the last few years have taught us that a large proportion of such 
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cases may be save<l by prompt interference. The accident may stun the patient 
and may produce a. brief period of uncon~ciou:-nef':s. From this be recovers 
only to relapse anew into unconsciousne:-s. This 71eriod of consciousness 
between the accident and the appearance of the pcr~il'tcnt coma is of the great
est importance and worth all the other symptoms put together. It is due to the 
fact that a certain amount of time must elapse before the quantity of bloo<l 
which escapes is sufficient to produce unconsciousness from pressure. If 
the main trnnk or one of the larger branchrs is ruptured, the blood escapes 
mpidly, and this period of consciousness will be very brief; but if one of the 
sma.llcr branches is ruptured the interval 
may be one of hours or even da.ys before 
a sufficient clot accumulates to produce it. 
The possible existence of this interval of 
consciousness should therefore be inquired 
into in all cases. and if there be other 
signs of intracrnnial hemorrhage the diag
nosis will be clear. These other signs may 
be, (1) !Iemiplegia, on the si<le opposite to 
the hemorrhage. 'rhe hemorrhage, while 
usually on the same side as the injury. 
may take place upon the opposite side, 
in which case the herniplegia. and the 
wound will be on the same side. i\Iore-

Fm. 208. 

?~·:,\~~~nJd~:t~J~.~smi~0a!~t~~t b
0
ef ~~~g~:~~~ Hemorrhage from(J~1g0t~ig~)l.e Meningeal Artery 

to another, as the widening clot produces pressure on one cortical center after 
another. For instance, the clot may begin over the face center, producing 
ptmtlysis of the face; then it extends upward to the arm center, and the arm 

Fm.209. 

wi ll be paralyzed; and finally, as it reaches the leg center, the leg will be para
lyzed. Rarely the artery may be ruptured on both sides. (2) If the clot, 
instead of extending upward, gravitates toward the base, the pupil on the 
side of the clot will be dilated and immobile, and if on the left side aphasia 
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will appear. (3) The pulse becomes frequent . (4) Respiration is slow and 
stertorous. (5) The temperature will probably rise to 101° to 103°, or even 
10-!° F., especially on the sitlc opposite the clot. (6) In a compound (espe
cially in a aunshot) fracture, with a perforation of the skull and the meninges, 
blood may 

0

escape in such quantity and with such rapidity as continually to 
force the brain-substance out of the wound. 

Treatment.-As soon as the diagnosis is well established, operative treat
ment should be resorted to as quickly as possible. Wiesmann has best shown 
the importance of this, for of 147 cases treated expectantly, 131 (89.l per 

~~'~\;~ ~:1~ ,:~t~il~r°;1i~1 ~a~~~e~a~~~r~~~d ;~~r~::!~a~i~,~~;~~ ~~'; ~~~~le~i:~d ~~~ 
clot therefore not rcmovcrl. In operating we should determine the question 
which side of the skull should be trephined, not by the site qf the injury, but 
b.11 tlie localizing symptoms. In far the greater number of cases, as shown by 
KrOnlein, the clot will be best reached by trephining one inch and a quarter be
hind the external angular process at the level of the upper border of the orbit. 
(Fig. 209, A). Should the clot not be revealed by this opening. we should 
immediately trepbine again, just below the parietal b(JSS, on the same level 
as the former opening (Fig. 209, B). By the anterior opening the main trunk 
and the anterior branch of the middle meningeal artery may be reached, and 
by the posterior opening the posterior branch. In many cases, of course, it is 
very doubtful which branch is ruptured ; hence the need for the second open
ing if the first does not disclose·the clot. 'fbe clot should now be removed, 
either opening being enlarged, if need be, by the rongeur forceps in order to 
gain access to it. If the pupil is dilated 1 and evidence given therefore that 
the clot is gravitating toward the base. the trephinc opening should be made 
near the first point, but about half an inch lower. The clot should be scooped 
out very gently, aud the cavity in which it bas lain should be well washed out 
with sufficiently cooled boiled water. If the artery is sti ll bleeding, a catgut 
ligature shouhl be pa8'ed through the dura, under the artery, and out again 
through the <lura. on the other side of the artery, by a semicircular llagedorn 
needle, and the artery tied. Drainage should be carefully provided, and the 
wound then treated as usual. If the first trephine opening does not answer 
weH for drainage in the recumbent posture, n. second one should be immedi
ately made. 

(b) Subdural Hemorrhage.-'fhis hemorrhage will occur most fre
quently as a. result of depressed fracture and rupture of a number of small 
vessels, or it may be of one large vessel (especially the middle cerebral), the 
contents of which pour out under the dura.. The symptoms will be much the 
same as those mentioned in connection with hemorrhage from the middle menin
geal, and at present there are no means of distinguishing between hemorrhage 
from the middle meningeal an<l that from the middle cerebral. It is, however, 
of' no great practical importance to distinguish between them, for the treat
ment is the same. The anterior trepbine opening before referred to, especially 
if enlarged upward and backward, will give access to the middle cerebral. and 
if the evidences point to intracranial hemorrhage, and on trcpbining no clot is 
found under the bone, the dum should be opened and the clot searched for on 
the surface of the brain itself, following the direction of the fissure of Sylvius, 
in which the middle cerebral lies. If this be the source of the hemorrhage, 
the bleeding point must be found and the artery ligated. illore commonly, 
however, subdural hemorrhage is caused by the rupture of a number of vessels 
under a depressed fracture, and the consequences, unless the case is properly 
treated, are most deplorable. Not uncommonly the patient will die as a result 
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of tLe injury to the brain; but sbou lrl be recover the course of el'ents. is .usually 
as follows: The clot, having produced more or less extensive paralysis, 1s grad
ually absorbed, but the brain may not expand to its former position, being per
manently depressed, for the site of the injury is sometimes occupied by spongy 
connective tissue the meshes of which are filled with cercbro·spinal fluid, resem
bling a series of cysts. The paralysis will grnrlually lessen and may almost 
entirely disappear. After a varying interval, from a few months up to two or 
three years, the patient may, however, become subject to epi leptic or other 
cerebral disturbn.nccs, and if so be will lead a miserable existence so long as 
he may live. 'rhc importance, therefore, of evacuating the clot, removing 
the pressure, and thus preventing the disastrous later effects, is evident. 
Hence all cases of ma1·ked and localized depressed fracture should be tre
phined, the bone lifted, and the clot evacuated and treated as has been 
described. 

Hemorrhage froni Pacli,ymeningitis lnterna.-A few cases have been 
reported of subdural hemorrhage from pachymeningitis inlcrna. These are 
amenable to the same treatment, by trephiuing, evacuation, nnd drainage. 
E\'en so long as two months after the accident Ceci hns been able to rescue 
his patient from a. condition of complete coma. and palsy, with almost total 
restoration of function. 

(c) Hemorrhage into the Brain Substance.-Severe traumatism 
may rupture lhe vessels in the interior of the ccrebrun11 and even produce 
hemorrhage into the Yentricles. The symptoms in this case wilJ resemble 
those of ordinary apoplexy in every respect except the cause. The diag
nosis is based upon this resemblance and this difference. As a rule, 1ittle can 
be done in such cases, for the injury to the brain substance is generally so 
extensive that even if the clot be evacuated the patient will usually die from 
the injury. 

(d) Wounds of the Sinuses of the Brain.-Occasionally in ope
rations, but more commonly from severe and usually compound fracture, the 
superior longitudinal or the lateral sinuses of the brain may be injured. It is 
always a. serious and often a. fatal accident. The blood pours out so furiously 
that the patient may die in a few minutes from the shock of the injury; for 
undoubtedly rapid loss of blood from the brain itself is more fatal than the 
lo.s of an equal amount of blood from any other part of the body. Hence 
all operations in the neighborhood of the sinuses should be conducted with 
great care. If necessary to trephine in their neighborhood, the edge of 
the trephine should be at such a distance as to be perfectly safe. With the 
dural separator or a grooved director or probe, and then the finger, the dura 
m:Ly be separa.ted and the sinus entirely detached from the skull; and then the 
original trephine opening can be safely enlarged at will by the rongeur forceps. 
If necessary, a portion of the sinus may be removed by first exposing it in the 
manner indicated, and then ligating it on both sides of the proposed incision. 
Should the sinus be ruptured either in an operation or by a fracture, the hem
orrhage usually can be controlled by i1Mtant packing with iodoform gauze. 
Sometimes the margins can be seized by one or more pair:; of hemosta.tic for
ceps, which may be removed on the second or third day. Of course great care 
should be taken lest they be displaced in the tossing of the hea<l by the patient. 
Lateral ligature and suture of the sinuses have also been employed. 
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VIll.-FRACTURES OF THE SKULL 

Fractures of the skull are considered with injuries of the bead rather than 
with other fractures, for the reason that the fracture per se is of comparatively 
small moment. By far the most important factor in such injuries is the injury 
to the brain or to its membranes, or to both. A violence tLa.t will break the 
bones of the head is such that, even though there is no depression, very often 
the brain itself suffers serious injury; and if fragments are depressed or broken 
off and driven into the brain, the injury becomes even more severe and often 
fatal. 'l'hc treatment of such fractures, therefore, is based on the injury, either 
actual or possible, to the brain itself, rather than on the injury to the skull. 
'.l'be history of such fractures and of their treatment is almost like that of 
abdominal disenses and injuries. The hesitation to interfere which prevailed 
in the past has been happily replaced by positive action of the most radical 
character, so that the treatment of such fractures has been almost entirely 
changed within the last ten years. The danger is now perhaps in the opposite 
direction-that surgeons may go too far and do harm rather than good by a 
rash interference instead of a wise conservatism. 

Fractures of the skull are very frequent as a result of fa1ls, blows, either 
from falling bodies or in personal encounters, and similar accidents. They are 
often extensive and involve wide areas of the skull in multiple fractures; or, on 
the contrary, they may be limited to a very small area, as in punctured frac
tures made, for instance, by a knife-blade or a nail, in which, as a rule, there 
lurks even more danger than in the more extensive fractures, because they are 
so a.pt to be improperly treated. The same varieties that are found in frac
tures elsewhere obtain in the skull. 'l'he fracture may be either simple or 
compound. If simple, the fracture in the bone does not communicate with the 
external air; if compound, it does, usuaHy through the lacerated scalp. But 
attention is especially called to the fact that a fracture of the skull which 
extends into the nose, ear, or mouth is just as truly compound as a fracture of 
the vault, and even more dangerous, because the fact that it is a. compound 
fracture, an<l therefore liable to infection, is so often overlooked. Such frac
tures, again, may be impacted. 'l'hey may also be partial; that is, the outer 
table may not be broken, yet fragments may have been broken off from the 
inner table, wounding either the meninges or the brain itself. 

Fractures of the skull are best discriminated by their position as fractures 
of the vault and fractures of the base of the skull. Fractures of the vault arc 
usually the result of direct violence, while fracture~ of the base result either 
from the extension of fractures of the vault from the side to the base of the 
skull, or from indirect violence, such as a fall in which the person may alight 
upon the feet or the buttocks, in which case the blow is delivered through the 
spinal column, and sometimes C\'en a fall on the vertex, in which, either with 
or without fracture of the vault, the base is fractured in a similar manner by 
the weight of the body. The base bas also been fractured by violence received 
through the lower jawbone, the condyles having even been forced within the 
cavity of the skull. 

Fracture of the skull sometimes, but very rarely, occurs at a. point opposite 
that at which the blow is received. This is called fracture by contre-coup, or 
counter-stroke. Rupture of the meningeal vessels and of the brain itself 
certainly does take place at such a point not uncommonly, and its mechanism 
has already been explained (p. 498). 





1. Linear fractur('orrnultofskull. 2. Depressed frn<'turcof,·nu\t(from within). 3. l>eprcssed 
fracture of,·null(from '1ilhout). 
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J. FRACTURE OF THE VA ULT. 

This may be a mere fissure. like a crack in a china plate (Pl. XIU, Fig. 1 ). 
The fissure may not be Jimitecl to one bone, but may cross a suture and extend 
quite widely. When compound, such a fracture rna.y catch dirt or even a single 
hair, which, unless it is removed and the part disinfected, may become a source 
of serious or even fatal infection. Instead of a fissure the bones may be broken 
into several pieces, a comminuted fracture, either with or without depression of 
the fragments (Pl. XIII, Fil!•· 2 and 3). If depression takes place, there is usu
ally a funnel-like hollow. rrhere is no separation of the fragment ' save what 
bas been produced mechani"ally, for there arc no muscles inserted on the skull 
to cause displacements similar to those which occur with most other fractures. 

Sy mpto ms.-If the fracture be a. fissure, it can usually only be suspected, 
but may possibly be recognized in some cases by a "cracked-pot'' sound. 
This may be elicited by percussion, best with, but sometimes even with
out, a stethoscope. It may be beard by the surgeon or by the bystanders, 
or may be perceived only by the patient himself. ~'he same curious sound 
may be similarly elicited in hydrocephalus with beginning separation of the 
bones. If the fracture is much depressed. however, the depression. as a 
rule, may be easily felt by the finger. Care must be ta.ken not to mistake for 
a. fracture the circular effusion of blood which is so common after contusion. 
If there has been any destruction of the scalp, it is \'ery possible to mistake an 
old depressed scar from this loss of tissue for an old deprci;:.scd fracture of the 
skull. Occasionally there may be rupture of the dura even with simple frac
ture, and the cerebro-spinal fluid escaping under the scalp will cause a partially 
translucent, pulsating swelling, which becomes tense, especiaJly with expiratory 
efforts such as sneeziug, coughing, etc. It is a very rare but a positive sign 
of fracture. Still more rarely the fluid may come from the ventricles. 

If the fracture be compound, its extent can be determined both by eye and 
by touch, but care must be taken not to mistake the ordinary sutures, and espe
cially those of the Wormian bones or a slit in the pericranium, for linear frac. 
lure. The dark line of blood which marks a fissured fracture cannot be 
sponged or wa.she<l away, while the coagulated blood in an unbroken suture 
can be readily removed. 'This is a valuable means of differential diagnosis. 
The tooth-like character of the sutures is also a valuable aid. If cerebro
spinal fluid or brain tissue escape, the evidence of course will be positive. 

Fracture of the inner table alone, which is very rare, can also only be sus· 
pectecl, but if there have been marked violence followed by symptoms of intra.
cranial irritation or inflammation, the possibility that such an injury has occurred 
is increased; and if the symptoms be of localizing value-for instance, if there 
be a palsy of speech or of the right arm, or both of these symptoms, and if the 
blow have been received above and in front of the left car-the possibility will 
become strong enough to warrant immediate operative interference. 

'l1he p rognosis depends almost entirely on the amount of injury clone to 
the brain rather than to the bone. As to the fracture itself, repair will take place, 
and the amount of callus thrown out in the skull is, fortunately, but little. 
Were it great, pressure on the brain would be the rule even in simple fissured 
fractures. If the fracture be compound, with loss of any fragments of bone, 
tbe loss will not usually be made good by new bone, but by fibrous tissue. 

Treatm e nt.-The conservative treatment of the last seventy.five years, 
which inculcated rest, antiphlogistics, sedatives, col<l, and watching and waiting 
until the patient recovered or died, is curiously preceded and followed by a. bol<l 
and active interference. Even pre-historic trepbining, which was largely prac-
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tised as a religious rite, must have been compara.tivcly harmless, judging from 
the large number of skulls discovered with trephine openings healed before 
death . Prior to the earlier part of the nineteenth century the trephinc was 
very frequently used: it is said that Chad born trephined Philip of Nassau 
for epilepsy twenty-seven times, and instances of even a far larger num her 
of operations on a single individual are known. The use of the trephine, 
however, was gradually abandoned, and for the last three-quarters of a century, 
almost disappeared until modern methods made the operative surgery of the 
brain i:::.o much safer tha.t a return to frequent trephining and other similar ope
rative interference bas been a very notable fact within tht• last few years. 
Especially is this true since Macewen and 1 1.orslcy have established the proper 
tec lrniquc of such operations. At present, therefore, trephining with a view 
to the re lief of immediate symptoms, and also quite as much for the preven
tion of later ill effects, is not only justifiable, but in many cases is demanded. 

There a.re two forms of danger from such fractures : (1) the immediate 
dangers, which are first the injury to the bmin1 and secondly septic inflamma
tion; and (2) the later dangers of severe continuous headache or of epilepsy 
and insanity, which are worse than death. For inst:rnce, e\'en in a case of 
simple fracture there may have been a rupture of the dura and more or less 
laceration of the brain tissue, with effusion of a large or a small clot. If the 
clot be small, it will be absorbed before long, and healing of both the brain 
and the dura will take place by the ordinary cicatricial tissue of a lacerated 
wound. 'l'he skull, if it have been depressed, may C\'Cn recover its Yaulted 
contour (especially in children), but the scars which remain in the brain and 
durn are sometimes remotely the cause of epilepsy, insanity, and other compli
cations of like character. Such a fracture, especially if compound and the 
result of a localized violence, rr.ay be attended with a. clot, producing all the 
symptoms of compression of the brain. This clot and the brain tissue more 
or less intermingled with it may gradually be absorbed, but the brain is some
times left permanently depressed, with spongy connective tissue, the meshes of 
which are filled with cerebro-spinal fluid; this sort of multiple cyst may keep 
up the palsy originally produced by the clot, and epilepsy, insanity, and other 
serious consequences ma.y follow even if the patient recovers. 'The journals 
of the last few years have recorded a number of such cases, and the lesson to 
be deriYCd from them is a most important and practical one. The doubt often 
expressed as to the wisdom of converting a closed fracture into an open one by 
an inci~ion into the scalp has little weight, provided the surgeon obsenes the 
modern antiseptic precautions, without which methods no surgeon should touch 
a fracture of the skull. 

l\Ioreovcr, it is important to obscn·e the great difference that should attend 
the treatment in cases in which a simple fracture occupies a limited area as a 
result of a localized violence-e. g . a blow from a hammer, and one in which 
the "bursting" force of a diffused injury produces long fissures in the bone 
and widespread injury to the brain . In the former such an exploratory 
incision may be entirely proper, in the latter in most instances it would be 
inadvisable. 

bral~;:it~J·~:~~~z:: ~::::a~~::: b:e:;~;!~~e,s;,~~;~;!~lsdt::::st~:na~~~e!~:~::0~:lte;:~ 
abating, or if a fmct1tre be only s1tspected, the case should be treated expect
antly, but if any serious symptoms of intracranial mischief arise trcphining 
should be clone. In simple fraetm·e witli marked depression immediate pre
ventive trephining should be done, even if there be no signs of encephalic 
mischief. Any violence sufficient to break a bone and depress it, there is good 
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reason to belicrn, may have lacerated the brain substance and probably the 
dura, and may be followed either by 8peedy inflammation or later in many 
ca~es by epilepsy, etc. if the depression remain. It is, however, but just to 
add that many surgeons still reject trephining until some symptoms of a. lesion 
of the brain have manifested themselves. 

Jn all compo1rnd fractures of the skull it is far better to shave the entire 
scalp rather than a small area, as is so often done. r.I' he removal of the hair 
even from a. moderate area becomes very conspicuous, and it is better, even 
from an cstbetic point of view, that the enti re head should be shaved, so that 
the new crop of hair shall be of a uniform length all over the head. More 
than this, it is impossible to observe rigid ascpsis without wide shaving, which 
thus becomes obligatory, even in women. 

Compound fractures should always be explored by a large incision in the 
scalp. lf the fracture be a. mere linear fissure, it must be most carefully 
disinfected, and if it be irnpregna.te<l with dirt or even if a single hair be 
caught in it, the outer table must be carefully ch iselled away, turning the 
fissure into a V-sha.ped groove. The reason for this is that the danger lies far 
more in the probable infection than in the mere fissured fracture. If much 
depression exist even without symptoms showing that serious injury to the 
brain has been done, trephining should be done at once. I t is still more 
strongly indica.te<l if thrre be localizing symptoms which point to an injury of 
any of the cortical centers within easy reach, whether the fracture be simple 
or compound. 

Punrtured wozmds of tlie brain are of course a.lways compound fractures 
of the most fatal kind. In tl1ese the rule has long been absolute to trcphine 
whether there be any brain symptoms or not. 

If the surgeon sees that symptoms of intracranial mischief, such as local 
pnralyRis, epilrptic Reizmes, beginning choked disks, etc., arise in any case of 
fracture of the sku ll , even after a. considerable intcnal, his proper course is 
immediate operation. 'fhc longer the opemtion is delayed, the longer the 
"epileptic habit " has had a chance to form a.nd the organic changes in the 
brain to become fix ed, the less the probability of benefit from any operation . 
If, however, as in a case reported by Horsley, an old depressed compound 
comminuted fracture with laceration of the brain tissue, which caused in the 
first thirteen da_ys of the patient's stay in hospital 2870 fits , could be cured 
by the removal of the scar tissue, we should not be deterred from attempting to 
relieve even the apparently most hopeless cases. 

'l1o sum up the matter, in any fracture of the vault, simple or compound, 
in which there are symptoms of intracranial mischief it is proper to incise the 
scalp and trephine. If there are no symptoms pointing to intracranial mis
chief, but there is marked localized depression from which we should infer the 
probability of eith er immediate or remote ill consequences, we should trephine. 
In all cases of punctured fracture the rule is absolute to trephine. open the dura, 
ancl disinfect. If, however, in a simple fracture there be no decided depres
sion and no brain symptoms, the expectant plan may be pursued; but if the 
fracture be compound, it must be carefully disinfected, as has been described. 

In giving these directions to operate it is of course understood that not 
only is the bone to be trephined, but if there is any reason whatever the dura 
must be incised and the brain inspected. Any further steps must depend on 
what is found. In 81 cases of compound fracture of the skull treated, as above 
described, by primary trephining the mortality was 1 .23 per cent., while in 12 
cases treated secondarily the mortality was 33.5 per cent. (Wagner). That is 
to say, later trcphining, which should have been clone at the time of the acci-
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dent, caused an initial mortality nearly thirty times as great as simple primary 
trcphining, to say nothing of later dangers. 

2. FRACTURES OF THE BASE. 

As has been already stated, fractures of the base (Pl. XIV, Fig. 1) either 
result from the extension of fractures of the vault to the base, or arise from 
indirect violence received through the spinal column or rarely through the 
lower jaw. 

In addition to these cases a punctured fracture of the base may take place 
through three cavities at the base of the skull, the orbit, the nose, and the 
mouth. It is not very uncommon to see fractures of the base, with ''rnund of 
the brain, caused by umbrellas, canes, knives, small sticks of wood, etc .. which 
enter the orbit above the eyeball or gain access through the nose by piercing 
the cribriform plate of the etbmoid, while gunshot fractures are often the result 
of attempts at suicide by discharging a pistol into the mouth . 

The fracture of the base may exist either in the anterior, middle, or pos
terior fo"8a of the base of the skull, the middle fossa suffering most frequently. 
Often more than one fossa is involved. Fracture of the posterior fossa has 
double the fatality of fracture of the other two. 

The symptoms of fracture of the base are usually inferential, depending 
on the violence of the blow, and not uncommonly on our ability to detect 
extensive fracture of the vault probably extending to the base. In fractures 
through the orbit or other of the cavities just mentioned the evidence may be 
very clear, but, on the other hand, it may be very difficult to arrive at a posi
tive conclusion. Not a few cases have occurred in which a thrust into the nose 
has produced severe bleeding, but in which the evidence of puncture of the 
base of the skull and injury to the brain has been very doubtful. This is 
equally true of the orbit, where a slight wound may be hidden in the folds of the 
upper lid. Large splinters of wood which ha,•e entered the cranial cavity either 
through the orbit or through the nose have been discovered at post-mortem 
examinations, their presence having been unsuspected during life. Of course 
the escape of brain substance through the ear, mouth, nose, or orbit is posi
tive evidence. In fracture through the nose and mouth there may be vomit
ing of blood which has been swallowed. 

The commonest sign of fracture of the base, especially in the middle 
fossa, is the escape of blood or cerebro-spinal fluid from the ear. Sometimes 
there will be bleeding from the ear, followed by the ordinary serous discharge 
from a wound, which may exist without any fracture of the base, but this 
bleeding will usually continue for only a short time. Long-continued bleed
ing, or, still more, the continuous discharge of a watery fluid, from the ear, if 
abundant, and especially if it is affected by the position of the head and is 
increased by any violent expiratory effort, such as sneezing, coughing, blow
ing the nose, etc., is almost positive evidence of such fracture, and especially 
if the watery fluid possess the chemical characteristics described below (p. 505). 
'l'be patient may be directed to make these expiratory efforts with a. view 
to testing the result. But in order that there shall be the escape of blood or 
cerebro-spinal fluid from the ear externally, the drumhead itself must also 
have been ruptured. The fact, therefore, must not be overlooked that there 
may exist fracture of the base without the escape of blood or cerebro-spinal 
fluid, on account of non-rupture of the drnmhead. 'J,hese fractures, howe,1er, 
are still compound, because they communicate with the external air through 
the Eustachian tube and the naso-pharynx, and their danger is all the greater 
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brc::l.use of their insidious cha.racter. Another evidence of fracture of the base 
is paralysis of the cranial nerves, especially of the optic, facial 1 and auditor.v 
nerves. Deafness and facial palsy, therefore. are very signific;!nt of fracture 
of the petrous bone, and if either or both of them accompany discharge of 
fluid from the car and other evidences of fracture of the base, the diagnosis is 
assured. Optic neuritis also sometimes occurs, especially in fracture of the 
posterior fossa (Battle). Its advent is usually not till toward the end of the 
first week, and may be delayed even till three or four weeks have passed. 

When the orbital plate of the frontal bone has been fractureu, even with
out puncture, there is another symptom of considerable value-namely, after 
a day or two blood will appear first under the conjunctiva of the ball of 
the eye, and later in the lids. In fracture of the posterior fossa, which is 
especially fraught with danger1 the mastoid region should be examined for 
ecchymosis. 1'his is easily overlooked, as its existence is often hidden by the 
ear, the pillow, and the hair. As shown by Battle, it appears first anterior to 
the tip of the mastoid process, usually some time after the reception of the 
injury, and spreads chiefly upward and backward with a crescentic border. 
The reason for these peculiarities is that the blood cannot reach the skin below 
the occiput on account of the dense cervical fascia, but follows the muscular 
planes sidewise, first reaching the surface anterior to the tip of the mastoid by 
the loose tissue around the posterior auricular artery. 

The temperature during the shock following the injury is subnormal. 
This is succeeclecl by a rise to 100° or 101° F ., followed often by a second fall 
somewhat below the normal. I t will then remain subnormal or rise to the 
normal. If the temperature rises to any notable degree, we may suspect sup
puration and meningitis. If soon after the initial fall it rises qu ickly to 102° 
or in some cases 106°, 108°, or even 110°, we may be sure there bas been 
some serious laceration of the brain, with almost certainly a fatal issue. 

The progn osis in fracture of the base had always been an unfavorable 
one until of late years. The danger of infection was especially g reat, because 
the points through which septic infection may penetrate are hidden, and there
fore were generally overlooked. These sources of infection arc chiefly, as has 
been pointed out, the ear, mouth, nose, and orbit (if punctured); all of them 
a.re more or less inaccessible, difficult to disinfect, and likely to be overlooked. 
But the last few years have seen immense improvement in our methods of treat
ing such fractures. 'The urgent necessity for disinfection of these dangerous 
cavities has been recognized, and as a result fractures of the base arc much 
more amenable to treatment and their clanger has been greatly reduced. A 
sudden, and especially a. high, rise of temperature, as bas just been stated, is 
a most unfavorable symptom. 

T reatment.-In case of fracture of the base the fluid which escapes from 
the e:w, nose, etc. ought to be collected, and examined to determine whether it 
be cerebra-spinal fluid. If it be, it will contain a small amount of albumin and 
a large amount of chlorides, and will sometimes give the reaction for sugar with 
Fehling's test. Next the cavity or cavities involved must be carefully disin
fected . 1'he ear should first be mechanically cleansed of wax, dirt, blood-clot, 
etc., and then should be most carefully disinfected by a stre:nn of warm sub
limate solution, 1 : 2000, or hydrogen peroxide, till it is absolutely clean. It 
may then be filled with sublimated cotton, iodoform gauze, or some similar dis
infectant, and a sublimate dressing be applied externally. In the orbit the 
same ru le must be carried out, and if the fracture be a punctured one, carry
ing infection into the brain, the wound must be enlarged and thoroughly dis
infected; as a rule it is best to trephinc or remove by the gouge and chisel 
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sufficient of the roof of the orbit to inspect the dura and brain itself if need 
be, and then after having disinfected the parts to drain them. 

In the nose and mouth this proceeding must be modified, inasmuch as cor
rosive-sublimate solution would be claugerous from the possibility of its being 
swallowed. The parts, however, should be thoroughly washed with water as 
hot as can be borne, and then with a. boric acid solution, which in the mouth 
must be frequently repe:ited by gargling, and in the nose by Thudichum"s 
douche or by spraying. The nose should then be lightly packed with subli
mate gauie or sublimate cotton, which will not only sterilize the air that may 
enter by the anterior narcs, but also, by obstructing the pass.age of the air 
through the nose, tend to prevent infection by the posterior nares. Iodoform 
or boric acid may be insufHated into the naso-pharynx, and thus reach the 
orifice of the Eustachian tube. Of course it is recognized that the nose and 
mouth cannot be made absolutely aseptic, but only approximately so. But 
even this partial asepsis has resulted most hopefully in treatment. In rare 
cases drainage-tubes ma.y be inserted into the cranial cavity through the nos
trils, if need be by puncture of the cribriform plate. Similarly, for draining 
the middle fossa the skull may be trephined above and behind the auditory 
meatus. Thoroughness of disinfection and of drainage must be an absolute 
rule. 'To attain these ends the operative interference may hare to be consider
able, but they must be attained at whatever cost. If a fracture of the base is 
extensive, the head may be shaved ant.I a plaster cap applied so as to immobilize 
the fragments . Of course the utmost quiet both physical and mental is neces
sary, with restricted diet, attention to bladder and bowels, and treatment by 
drugs to combat the symptoms as they arise. 

IX. WOUNDS OF THE BRAIN. 

These are produced by severe falls, by kicks, by the penetration of knives, 
nails, swords, bayonets, rifle-balls, etc., and may be received either on the 
vault or sides of the cranium or through the orbit, nose, or mouth. With 
the exception of such wounds in children through the open fontanelles, or pos
sibly in adults through a large parietal foramen, they are necessarily accom
panied by fracture of the skull. In many cases they are punctured fractures 
of the most dangerous kind. ri'bey must all be more or less septic in character, 
with laceration of the brain substance by the \'Ulncrating instrument, with not 
uncommonly fragments of bone, hair, cap, etc. carried into the brain, and they 
are always attended by more or less severe hemorrhage. Recovery after a 
severe wound of the brain sometimes follows almost miraculously; as, for instance, 
in a recent case where a would-be suicide deliberately drove four nails through 
the skull into the bmin, one being driven through the occipital bone. Knife 
wounds have been repeatedly recovered from, the blade of the knife having 
remained in the brain for many <lays or evcD years. Not uncommonly pistol
balls have remained in the brain for years before producing any serious symp
toms, and sometimes the foreign body has been discovered only at the post
mortem, no symptoms whatever having arisen. The celebrated Vermont 
"tamping-iron case," in which a patient recorcre<l after being woun<lc<l by a 
tamping-iron which passed entir~ly through the brain from below upward, is 
too well known to require repetition in detail. Loss of brain substance is by 
no means invariably fatal, although of course always serious. 

The symptoms in such cases are occasionally surpriio:ingly slight and long 
delayed, but more commonly are immediate and severe and in proportion to the 
extent of the injury received. Usually, el'en if the injury be moderate, head-
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ache soon sets in, with all the symptoms of a developed encephalitis, followed, 
if not soon relieved, by coma. and death. V cry often there may be localizing 
symptoms of the greatest value which will enable us to discover an otherwise 
hidden injury. For instance, if a. knife-blade have penetrated the speech 
center abo,·e and in front of the left car, and have been broken off an<l hidden 
by the scalp ancl hair, the motor aphasia. which follows will guide us to the 
region where we should search for the injury. lf word-blindness or apra.xia 
occur, the injury will be more apt to be above and behind the car; if there 
be hcmianopsin, the region of the cuneus should be examined; while palsy of 
the face, arm, or leg will point to their respective cortical centers ns the prob
able site of the injury. I n all such cases the entire Lead sl1oul<l he shaved, in 
order that the surface of the sen.Ip may be examined with minute care. The 
vulnerating body also, if possible, should be examined, to sec whether any pa.rt 
bas been broken off and possibly left in the brain, an<l the evidence of eye
witnesses to the accident is always to be carefully weighed. In all cases which 
may involve a trial at court or a coroner's inquest careful notes should be made 
at the time. The question of foreign bodies in the brain will be treated presently . 

T reatment.-'iilie head should be shaved, and then with the greatest 
care the parts should be made as aseptic as possible, and all foreign bodies on 
the outside should be washed away or remoYecl with forceps. Foreign bodies, 
fragments of bone, etc. which have been dri,·en into the brain should all be 
removed and the depressed bone elevated; the cavity in the brain should also 
be disinfected. Hemorrhage should be arrested by ligature, by hot water, or 
by pressure. The dura, if not lacerated beyond repair, should be sutured, and 
possibly its place may be supplied b~r a bit of the pericraniurn. Drainage 
should be provided, best by rubber tubing, and then the flap of scalp should 
be replaced and sutured, and an ample sublimate clres~ing applied. The after
trcatment before ind icated should be carried out. Secondary abscess will be 
very apt to follow in many cases, and should be watched for, a.nd the pus evac
uated as soon as possible. 

X . GUNSHOT WOUNDS OF THE: llE:AD. 

These are frequently more serious than they appear to be at first. A 
glancing rifle-ball, and still more a. larger shot, impinges with such force 
that while only the sea.Ip ma.y seem to have been injured, in reality the 
bone may have received sufficient injury to produce necrosis, an<l even the brain 
and its membranes ma.y be or may become invoh,ed. 'J111e outer table may be 
only fissured, or, if it apparently ha,,e escaped, a fragment of the inner table 
may have been broken off. The scalp not uncommonly sloughs LO a consider
able extent. In other cases the most frightful and extensive injuries of the 
br:tin and the skull may be produced, as is shown on Plate XIV (Fig. 2). 

Gunshot wounds directly involving the brain may be either perforating or 
penetrating. A penetrating wound is one in which the missile enters and does 
not emcrgc1 and a perfora.ting wound is one in which it passes entirely through 
the head. 'l'he injury to the skull or brain may vary from a comparatively slight 
wound to one wh ich inflicts immense and widespread injury both to the skuH 
and to its contents. ' J.1 hc difference between the wound of' entrance and the 
wound of exit is apt to be for more marked in the skull than in the soft 
parts. At the wound of entrance the aperture in the external table may be 
no larger than tbc bal l itself1 or may C\'Cn ba.,·e been reduced to a simple 
slit, whereas the inner table may be quite extensiYcly fractured. At the 
wound of exit the reverse is true. l'he outer ta.Lie will be more extensively 
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fractured than the inner, and in addition the entire aperture at the wound 
of exit, as the ball strikes on the concave surface of the skull, is apt to be 
much larger than the wound of entrance (Fig. 210). 

The symptom s are very much the 
F10. 210. same as those in any otbcir wound of the 

brain, with the excCption that, owing to 
the widespread injury, there is less prob
ability of limited localizing symptoms, 
though these may exist. 

T reatment.-'Sbe recent advance in 
cerebral surgery again has materially 
changed our treatment of such wounds. 
The difference between the modcirn treat
ment of gunshot wounds of the brain and 
the older methods is due to the applica
tion of antisept ic methods and the con
sequent boldness with "hicb we inter
fere1 to the use of the aluminium gra\·ity 
probe, and to our knowledge of the facts 
that drainage of the brain is not only 
feasible but essential, and that for the 
purpose both of searching for the bullet 

Perforatin~ Gunshot wound of the Drain, in· and of retno\•ing it we should often make 

~~:~~:~r:~~~~~~~~rd~~~~ES~ma~f~t
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~i- ~c~~~1~t~;0i~~~li~~a~~:1~~1~ tl~~;;i~:· st~~d 
~1!~~~~t~gS~ta~Wh~~1i0~1r:i~3u~~~~J~elilrge briefly as follows: (1) Shave and disin-

fect the entire scalp. (2) Disinfect the 
entire track of the wound from the wound of entrance to the wound of exit, if 
onP be present1 or to the certain or probable site of the ball if there be no wound 
of ex it. (2) If there be any serious hemorrhage, the wound of entrance or the 
wound of exit or both must be freely en larged by the ron~eur forceps or the 
trephine, and the vessels secured by ligature, or occasionally the hemorrhage 
may be arrested by pressure or by hemostatic forceps . (4) 'l'he bullet or other 
missile must be removed if possible. For this purpose, if necessary, a. counter 
trephine opening must be made. (5) Free drainage must be secured, again if 
need be by a. counter-opening. For this purpose the drainage-tube may have 
to tnwersc the entire brain. (6) Apply antiseptic dressings, and continue the 
subsequent treatment on the principles already laid down. i\Jost of the points 
above enunciated have alrea<ly been considered, but some require a. few words. 

'l'he 1·emov«l of the ball has always been one of the principal difficulties in 
gunshot wounds .. Fluhrer has introduced a probe of great value (Fig. 211), made 

Fw.211. 

Fluhrer's Aluminium Gravity Probe (natural size, cxc(;pt the length, which ls 1'2 inches). 

of aluminium, witL large conical ends of different sizes. The material is so 
light that if the head be so placed that the track of the ball is vertical, the 
probe if allowed to enter by its own weight will not produce a false passage, 
but will follow the track of the ball. If the ball is near the wound of 
entrance, it may be extracted through this wound, but if it has penetrated so 
far as to be more accessible from the opposite side of the skull, a counter
opening should be made at the point at which the probe would emerge if it 
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were carried through the head. It is important, therefore, in using the probe 
to measure its length, and when the probe has reached the ball to measure the 
protruding portion, which will give us the depth at which the ball lies from the 
wound of entrance. Then, pushing the probe farther on just to the counter-

FIG. 212. 

opening, and again measuring the part" hi ch protrudes from the wound of 
entrance, we ascertain the depth at which the ba II lies from the counter-opening. 
rrwo strands of antiseptic silk are now attached to the extremities of the probe 
and are drawn through tho wound by the withdrawal of the probe. rro one 
of thc~c strands a No. 9 (French) gum catheter is attached. This must be 
new and well disinfected, especially in the iutcrior, and made rigid by a <lisin-
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fccted straight stylet. A pair of forceps is now tethered to the catheter by a 
loop of silk around one of its arms, and the ball is searched for at its known 
depth, first above, then below, to the right and to the left of the catheter 
guide. The forceps should not be swept around the catheter, but should be 
withdrawn and reintroduced for each search. The object of this is, of course, 
to avoid unnecessary injury of brain substance. fJ.'he ball, if found, ba,·ing 
been removed, the second strand of silk is utilized to draw a drainage-tube 
directly through the wound. In Fluhrei.-s remarkable case the ball entered 
the forehead, struck the occiput, and rebounded in a track determined first by 
the natural angle of reflection and secondly by the influence of gravity. He 
made a counter-opening, and found the wound made in the meninges by the 
ball on striking the inner surface of the occiput, and from this as a new point 
of departure made another search in the manner above indicated, with the 
result not only of removjng the ball, but also of saving bis patient. 

Dr. Girdner bas devised a very ingenious instrument which may aid in 
locating the ball, viz. the" telephone probe." One end of the probe is attached 
to a telephone receiver which is held to the ear. The other cord attached 
to tlrn telephone receiver has a metal handle which is moistened and 
placed in the patient's close<l hand or against some other part of his 
bare skin. If the probe touches the ball, a. grating sound peculiar to the 
coutact of the probe with a metallic substance is beard through the telephone 
receiver. Formerly balls lodged in the brain were allowed to remain unless 
they were quite superficial and readily found. The idea. was that any med
dling with the brain with a view to the removal of foreign bodies was unwar
ranted. l\Iodern brain surgery has changed all this. Antiseptic disturbance 
of the brain, though of course to be deprecated unless essential, we now know 
is not so dangerous as the retention of the foreign body. Wharton has shown 
by an analysis of 316 cases of foreign bodies lodged in the brain, occurring 
even in the pre-antiseptic days, that in 106 in which removal was effected 34 
(32 per cent.) were fatal; whereas in 210 cases in which the missile was 
not removed 122 (58.l per cent.) died, and of those who recovered 10 suc
cumbed ultimately from the effects of the retention of the missile, and many 
others suffered from epilepsy and other physical and mental troubles. Brad
ford and Smith have analyzed 89 recent cases of similar wounds of the brain, 
with a mortality of 33.3 per cent. following removal of the ball, and 54 per 
cent. when the ball was not removed. If the bullet cannot be found by the 
wound of entrance without undue interference with the brain, thorough disin
fection of the wound should be made, followed by drainage by a rubber tube 
reaching the entire depth of the wound. If a counter-opening have been 
made, disinfection and through-and-through drainage should be employed. 
The bead should then be placed so as to favor drainage, the wound covered 
with antiseptic dressings, and the after-treatment carried out as before. 

XL-FOREIGN BODIES IN THE BRAIN. 

~,be treatment of foreign bodies in the brain has already been practically 
considered under the head of Compound Fracture and especially under tlrnt 
of Woun<ls and Gunshot Wounds, and the reader is referred to these subjects. 

XI!.-FUNGUS CEREBRI, OR HERNIA CEREBRL 

The former is the better term, as there is not commonly a. true hernia of 
the brain. It is usually a growth from connective tissue (the ncuroglia), and 
rarely contains much true brain substance (Fig. 213). Fungus cerebri, of 
course, cannot take place unless the dura bas been opened, and in fact even in 
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this case it is not likely to occur unless the brain substance itself bas been 
wounded. ~cptic wounds by their failure to close early iurnh·e far greater 

Fw. :ll3. 

Remov_nl o r n Large Fibron~a from the Brain 
~~~\~~!'.al): fungus cercbr1 soon after ope-

Fi e;. 214. 

Deprell8iou Ill the !fend, seven ycurs after 
opcratiou (flg.:!l;J). 

clanger of fungus cerebri than the aseptic wounds of modern surgery, which 
close by immediate union, because the neurog1ia. is softened and the intra
cranial pres!'ure is markedly increased. Hence trephining if done with 
modern precautions involves but little danger of such a growth. Even 
if the dura bas been opened, if it be closed either by interrupted or by 
continuous sutures there will be scarcely any risk, but th e moment that 
any brain substance is removed the genera] risk of the operation, and the 
especial risk of fungus cercbri, are very much increased. If, therefore, in any 
operation it is necessary to remove any of the dura, and still more if any of the 
brain substance is removed, the suggestion made by Keen may be carried 
out, that a piece of the pericranium should be entirely detached from the 
under surface of the fbp of scalp, turned upside down so that the osteogenctic 
surface sha.ll be uppermost, and secured to the dura by a few interrupted sutures. 
Such a piece of the pericranium will retain its vitali ty an<l close the opening 
which otherwise would exist in the dura, and thus prevent a fungus cerebri. A 
fungus cerebri is usually more or less rounlled anti its surface lobulated, of a 
grayish dirty-white appearance, and soft to the touch; it produces no pain , and 
may pulsate with the heart. It is often the site of moderate or considerable 
discharge, and there may be esca.pe of cerebro-spinal fluid even from the inte
rior of the ventricles. lt is apt also to bleed. The intelligence of the patient 
frequently remains good. 'rhe diagnosis, of course, is easy. 

Treatment.-As a rule, the best treatment is to let the fungus alone or 
to dress it once or twice daily with simple antiseptic dressi ngs. If it heals 
slowly, skin-grafting may be resorted to. Pressure by sponges or by dressing, 
though sometimes useful, is often followed by symptoms of intracranial pres
sure or by convulsions, and then bas to be abandoned. If cut off by the knife 
or destroyed by the cautery, it almost always sprouts anew. It is a curious fact 
that as soon as such a fungus has cicatrized there is a sudden subsidence, so 
that instead of a bulging mass of tissue there is a marke~ depression, which 
is always permanent, and may be even one and a half mches deep. (See 
Figs. 210 and 214.) The latter shows the result seven years after removal 
of a large brain-tumor fol lowed by th e fungus cerebri sh?wn. in Fig. 2~3 . 
An important lesson can be taught by such a. dcpresston. m. the ~ram. 
If the patient lies dow n, or even bends over, the Lollow 1s 1mmed1ately 
effaced. So too in violent ex piratory efforts, such as sneezing and coughing, 
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the same effect will be produced. Such a case shows ,-ery clearly the rapid 
changes effected in the intracrania.l circulation and the cerebra-spinal fluid 
either by position or by violent expiratory efforts. This explains why when 
suffering from headache we walk on tiptoe in order to a\•oid any shock to the 
brain 1 and also why it is unwise to do any operation for cataract or other opera
tion involving an incision into the ball of the eye when there exists cough 
from bronchitis or other similar cause. 

Xlll.-INFLA~IMATION OF THE BRAIN AND :ME;\[fiRANES FROM TR.\UMATISM. 

Various terms are used to indicate inflammation of different parts of the 
brain and its membranes. The terms enceplwlitis and cerebritis are used indif
ferently for inflamnmtion of the cerebrum, and cerebr.'llitis is occasiona1ly used 
for inflammation limited to the cerebe11um. 1lienin9itis means inflammation of 
the meninges of the brain, and arachnitis inflammation of the arachnoid itself. 
rrwo forms of lUCllingitis also ma.V be di:;;;tinguiRhed pathologically: pachymen
in,qitis, or infla.mma.tion of the hard membrane or dtu·a, and leptomenin.qitis, or 
inflammation of the arachnoid and pia considered as one. The differential 
diagnosis between these two forms can be made only on the post-mortem table; 
clinicall~· the_v cannot be distinguished. )foreover, inflammation of the bra.in, 
of the pia. an<l arachnoid, or of the dura is sure sooner or la.ter to extend to 
either or both of the others, and the consequence in any form rna.y be the pro
duction of suppuration, abscess, effusion into the ventricles, and softening of 
the cerebral tissue if the brain itself is involved. 

Causes.-1'hesc are usually traumatic, such as contusions or lacerations 
of the brain, fracture of the skull, etc. Caries and necrosis of the bones of 
the skull, and occasionally pyemia, may also be the starting-point of such 
inflammation . Caries and necrosis of small portions of the skull not infre
quently may cause n, localized and limited meningitis, which is far less danger
ous than the diffused form resulting from contusions or similar traumatisms which 
shake the brain as a whole and are followed by the most intense forms of dif
fused inflammation. Very often a piece of necrosccl bone will lose its vitality, 
either from localized injury or from syphilis, and its removal will disclose a 
layer of granulation-tissue under it extending somewhat beyond the layer of 
necrotic bone; yet in this case the rest of the membranes and the brain itself 
may entirely escape. 

~Ieningitis and encephalitis are either chronic or acute, and it is necessary 
to distinguish the two forms. Encephalitis will be used as a type of all these 
forms of inflammation. 

1. Acute Encephalitis.-Symptoms.- These usually arise within a 
day or two after the injury, and with distinct symptoms, such as pain in the 
Lead, which is apt to be general, photophobia, intolerance of noise, and rapidly 
rising fever until the temperature is 103° or 104°, with flushed face, full, bound
ing pulse, contracted pupils1 and a rise of surface temperature at the site of 
the injury. 'l'he bowels will be constipated and the patient sleepless and rest
less. Delirium is apt to set in early, with twitching and strabismus, followed 
by drowsiness which deepens into coma, and as the symptoms deepen there 
will be paralysis with involuntary evacuation of urine and feces, and the 
patient will die in a typhoid state. 'l'he ophthalmoscope will rarely show 
choked disk. At the post-mortem the dura will be found inflamed and red
dened, the arachnoid usually whitish and opalescent, and if thE' inflammation 
have progressed far enough the hemispheres will be covered with a greenish
yellow layer of pus. '.l'he brain substance itself will be softened and vascular, 
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and very likely a layer of pus will lie at the base of the brain. The ventri
cles will be filled with turbid serum. 

It is very important to distinguish between such inflammation of the 
brain and uremic coma. In uremia the fundus of the eye will probably show 
patclics of albuminuric retinitis, while the urine will contain albumin and 
tube-casts, and there will be very likely coexisting rodema, especially about 
the ankles and the face. Not uncommonly also there may be chills at the 
beginning of the suppurative }Jroce::s in encephalitis, which are generallv 
absent in uremia. .. 

Treatm e nt.- The patient should be placed in a quiet, dark room, with 
the head raised and the entire scalp shaved. '!'he bowels should be quickly 
purged, but not immoderately, lest the patient be weakened by it as well 
as by the physical efforts necessitated by sucl1 purgation. ~'he bladder 
should be carefully looked after, and retention of ur ine rel ieved by the cath
eter. Cold 'hould be applied to the bead, either by an ice-bag or by a coil 
of tubing for cold water. Occaf'ionally, but not often, bleeding from the arm 
may be of value, but if so it will be only in tho robust and at the bel!inning 
of the attack. Leeching 01· wet cups applied to the mastoid region and nape 
of the neck are bctter1 as they directly withdraw ,·cnous blood from the lat
eral sinus through depletion of the radicles of the mastoid Yeins. Large 
<loses of bromide, up to 100 grains, or even more, per diem, aconite, calomel 
guarded by opium up to the point of beginning ptyalii-m, and hypnotics, such 
as hydrobromate of byoscine, chloral, paraldehydc, etc., should be given to 
procure sleep. In the early stages alcohol in any form is to be avoided, as an 
additional cxcitant, but in the later stages, when exhaustion and e~pecially the 
typhoid state develop, it may be of value. In the stage of exudation, when 
pressure symptoms begin, blisters to the nape of the neck and occasionally to 
the scalp, with mercury and iodide of potassium, are the best remedies, if any 
remedies can be said to be best in a. disease which is so oflcn hopeless from the 
start. Should the patient recover, as be occasionally wi ll , the most careful 
after-treatment is essential. Convalescence must be conducted very watchfully 
as to diet, ex~rcise, and occupation. No physical exertion, even of the.mild
est cha.racter, should be allowed until the conrnlescence is well esta.blished. 
Absolutely no mental effort should be allowed, especially that involving any 
excitement, worry, or over-study, for many weeks, or, better still, months, 
after the atta.ck. 

2. Chronic Encephalit is.-The causes of chronic encepba.litis a.re the 
same as those of acute, but usually the initi<tl traumatism is less se\•ere and 
the inflammation follows after a loDger interval, but it is alwa.ys much more apt 
to result in the formation of pus, either extradurnl, subdural, or cerebra.I. Dis
tinct accumulations of pus will be considered under the head of Abscess. 

Symptom s .-'l'he patient has received probably a blow on the head, 
followed by the lighter symptoms already described under Contusion. From 
these he will recover more or less rapidly, and will apparently be again a. well 
man; but days, weeks, or even months, after the injury he will begin to suffer 
with va(J'ue symptoms of cerebral trouble, especially hea(htche, which very fre
qucntly°w ill be localized at or about tho site of the injury. llc will be unable 
to attend to business or study for any length of time. There will be more or 
less mental dulness and irritabil ity of temper. Without any chi10gc in his 
acuteness of vision, if the eyes are examined choked disk will be found. Not 
long afterward there will \'cry likely be a chill, followed by a localized paresis 
or paralysis, and if the case terminate fatally the drowsiness will deepen mto 
coma, aiHl he will die with the same symptoms as those of acute encephalitis. 
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T reatment.-The same care should be given to the patient as before 
in the ma.ttcr of mental quietude, physical rest, diet, moderate purgation, 
and w:itching the bladder if necessary. Blisters to the back of the neck and 
cold to the head are useful. Internally calomcl and opium in the earlier 
stages, and mercury and iodide of potassium in the later, will be found most 
useful. Care must be taken not to confound the clulness caused by the opium 
with the coma. which rna.y arise in the course of the disease, an<l 1 conversely, 
the coma must not be mistaken for opium narcosis. If the patient recover, 
the same watchful after-treatment that has been above described must be strin
gently Cltrricd out. No one has better described the need for such rest after any 
concussion or inflammation of the brain than Mr. Hilton, in Lecture III. of 
his book Rest and Pain. 

3. Operative Interference in M eningitis and Encephalitis.-Very 
naturally, in view of the boldness of modern cerebral surgery, the question 
will arise whether operative interference will not give a better chance for 
relief than the treatment above indicated. As yet, it is too early to be dog
matic on this point, for there is little experience to guide us. But as inflam
m:ttion in the brain as in other parts of the body is followed by exudation and 
suppuration, au<l this exudate or pus, not being able to escape, produces rapid 
tissue-changes and symptoms of pressure, and as the bony skull cannot be 
perforated by the scrum or pus, and so allow it to escape and relieve the 
pressure, as is the case in the soft parts, it seems reasonable that we should 
interfere surgically and afford a means of escape for the exudate by trephining, 
opening the dura, and draining. All surgeons would be agreed upon the pro
priety of this treatment when there is localized suppuration, but there is still 
a difference of opinion as to its propriety in the early stages when the exudate 
is only serous. It is, however, possible tLat just as when exudation ~r sup
puration occurs under the dense periosteum, we incise it and give exit to the 
Huid; and when increased intraocular pressure occurs, an incision re1ieves it 
an<l saves the eye; or in an orchit is an incision relieves the pain and saves the 
testicle; so in inHamma.tion of the brain future experience may show that it 
will be wise to trephine for drainage of the effused fluids before they have 
gone on to the stage of suppuration or abscess and done irreparable damage to 
the brain. In that case we shall be able hereafter to cope with the clangers 
of cerebral inflammation far better than we ha"e been in the past, and our 
morta.lity records will be immensely imprO\'ecl. Very little has been done in 
this direction, howc\'er, and hence these views arc put forward tentatively . 

l\Ir. Horsley has already urged this course of treatment, and very prop
erly his opinion carries great weight. In cases of chronic encephalitis prob
ably such operative interference will be more 1ikely to be followed b~ ~'Jccess 
than in the acute form, for in chronic encephalitis the symptoms often indicate 
localized pressure on a single cortical center or on more tLan one neigh boring 
center. ln this case the indications would be clearly in favor of trephining, 
incising the dura, or, it may be, puncturing it, with a view to the relief of the 
pressure. Whether acute or chronic, those cases afford the greatest probabil
ities of cure in which there is evidence of localized rather than diffused, and 
especially of basilar, inflammation, and in which there is a local production of 
serum or of pus. One remarkable acute case has been reported by Mr. A . E. 
Barker, in which there is reason to believe that he evacu:ttecl an ounce of odor
less pus from the fissure of Sylvius, with good result. While a single case like 
this does not establish a rule, it at least suggests a possibility which must be taken 
into account and acted upon, especially in so fatal a disorder. In any such ope
ration we must be guided absolutely by our present knowledge of the localizing 
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symptoms, "hicb have already been stated an<l which arc becoming more and 
more exact. Even in general encephalitis it is perhaps not too much to hope 
that operative interference may find some means of relief1 although of course it 
is for le~s apt to do so than where the symptoms indicate localized pressure. 

If the inflammation arises from a. general shaking and laceration of the 
brain, it is often basilar, and the obtaining of goo<l results from trepbining is 
more doubtful. 

XIV.-ABSCESS OF THE BRAIN. 

Causes.-Nearly 50 per cent. of the cases of abscess of the brain arise 
from suppuration in the ear, especially the middle car. 'Shis will he consid
ered in connection with other cerebral t.listurbances having the same origin. 
'The next most frequent cause is injury. such as compound fracture, or, rarely, 
simple fracture if a splinter is broken off from the inner table and driven 
into the brain. Not uncommonly, however, it ma~r arise from simple contusion, 
which may not even have been very severe, and from which recovery appa
rently may have taken place. Weeks or months after such an injury, and 
in some cases even a number of years after it, abscess of the brain has been 
developed. Thus Mr. Darner l-Iarrisson has reported the case of a boy fifteen 
years old who received a severe blow on the left si<le of his head at the age of 
four or five years. No serious symptoms followed, but at fourteen years of age a 
numher of muscles in his right arm were the subjects of twitchings. Eight days 
before admission to hospital he had received a blow on the n"glit side of his head 
from a pair of tongs. '.fhree days after this last accident convulsions suddenly 
set in. beginning in the right arm and spreading to the face and leg: on the same 
side, followed by complete right hemiplegia. Mr. Jlarri~son trephined him, not 
at the site of the second injury, but at the cicatrix of the first injury, received 
ten or eleven years before, and evacuated four drams of fetid pus; the boy 
recovered. 'l1his ma,y ser ve as the type of a. number of similar instances of 
la.te results from such an injury. 

Besides such a,ural and tra.umatic cases, cerebral abscess sometimes follows 
septic disease of tl1 c lungs or ulcera.tive endoca.nlitis, and in pycmia mul
tiple abscesses of the brain not uncommonly exist. Occasionally tubercular 
abscesses a.re found . 

Pathological Anatomy.-The site of the abscess may be between the 
dura. aml the skull , extradural abscess; or between the dura. and the brain, sub
dural abscess: or in the substance of the brain, cerebral or cerebellar abscess. 
Except extradural abscess, which will be considered b.ter, there are no means 
of accurately distinguishing these various forms. 

If the cause of the abscess is traum<ttic. it is generally situa.ted under the 
site of the injury, to which we may usually be guided by the scar, although, 
as already stated, sometimes no such mark exists. Occasionally it will occur 
on the opposite side of the head, being ca.used by the laceration of the b1:ain, 
ai; a.lrca.t!y explained, by centre-coup. Its site must always be cletermmed 
much more by the loca.lizing symptoms than by the sca.r or the hist~ry, as, for 
instance, in a. case reported by 'Macewen, in which the abscess was ID Broca.'s 
convolution-that is, the third or inferior frontal at its posterior encl-and the 
cica.trix was on the forehead. The size of the abscess will vary, from a cavity 
containing a. <lram or two of p~s up to one i~volving a. large portion of_ tb_e 
hemisphere. It is commonly smgle, except m tubercular cases, where 1t 1s 
frequently multiple, although single tubercular abscesses ha\•e been reported. 
If large, they sometimes rupture into the ventricles, invariably with a fatal 
result. 
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the ;:P~'~.~~i~e5 ·;.;,!~~~s~ ~)~h~~edi~~~e~~ i;;~ss~~~e;e (W:~: ~o~;l ~~01:~:ir:i,;~ 
symptoms. 

(1) Symptoms dlle to tlie S1Lpp1Lrative Process.-Usually a rise of temper
ature is signi6cant of suppuration in other parts of the body, but it is espe
cially noteworthy tha.t in cerebral abscess the temperature, as a. rule, is either 
normal or subnormal, even when the other symptoms indicate the gravest peril. 
Occasionally there will be an initial rise, followed by a fall to normal or 
below it, and then toward the end of the disease there will be another rise, 
often accompanied by delirium, and the temperature again subsides, only to 
rise after an interval if life is sufficiently prolonged. ~l1be local temperature 
over the abscess, it is stated, rises, even if the general bo<ly temperature be 
subnormal. If, therefore, in any case following a traumatism symptoms of 
serious intra.cranial pressure set in, with the body temperature norma.l or sub
normal while the local temperature rises and the pulse is slow, the first thought 
of the surgeon should be that be has to deal probably with abscess of the 
brain. A chill not uncommonly occurs, but may be absent. Of course ano
rexia, vomiting, general malaise, etc. are present. Somerville has stated that 
when there is pus in the brain the urinary chlorides will be below normal and 
the ph osphates will be above. 

(2) Symptoms due to Pressure.-Headache is one of the most important, 
and is almost always present, and not infrequently of a severe character, so that 
the patient will moan constantly. Should the temperature rise the headache is 
often aggra.vated, and sometimes is located distinctly over the lesion, but very 
commonly it is first general and then focal. The pulse is always slow, and may 
even fall to 30 or 40. Respira.tion is often of the Cheyne-Stokes type. The 
mind soon becomes clouded, and the dulness gradually deepens into coma, and 
the bowrls and bladder are evacuated involuntarily. Epileptoid convulsions 
often occur, but if the abscess arises from ear disease and is situa.ted in the 
temporo-sphcnoidal lobe, the pa.tient may be free from them. Sensation 

~~ ~~!enu~:t~~~f 1~~j)~i;c~ni~~te~~f o:x~~J:i~~mfh0£?til~,~~~a1~\'? isb~01~:~~;~ 
more marked on the same side as the abscess, though occasionally this is 
reversed. Sometimes ptosis may be present, and occasionally the entire third 
nerve is paralyzed, while the sixth escapes. though this is sometimes reversed. 
'The pupil on the side of the lesion is usually dilated and more or less immo
bile. 'l1Lc patient's general condition fluctuates remarkably as to these symp
toms of pressure, giving us hope sometimes of spontaneous recovery, and then 
becoming worse than before. 

If the abscess is cerebellar, the diagnosis is even more obscure. There 
may be occipital headache and muscular rigidity of the neck. If ;t be in the 
middle lobe, there will be muscular incoOrdina.tion, and especi::tlly a drunken, 
unsteady ga!t. Vertigo and vomiting are frequent and !'ersistent. There will 
sometimes be tenderness on pressure and pain on percussion over the cerebel
lum . Choked disk is commonly absent. 

(3) Focal or Localizing Symptoms.-If the ab<cess is situated in the left 
tcmporo-sphcnoidal lobe, it may press on Broca.'s convolution, and this will pro
duce motor aphasia. If it involve or press upon the lower part of the Rolandic 
motor region, it will produce paresis or paralysis of t11e> opposite side of the face, 
followed by paresis or paralysis of the arm, and finally of the leg as the pus 
creeps upward in the motor regiou. Sometimes there will be distinct squint, 
from paralysis of the sixth nerve. Should the abscess arise in the frontal lobe 
from contusion or fracture of this region or from nasal <lisense, localizing syrup-
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toms arc a.pt to be absent, since the frontal lobe is a la.tent region; and the 
same statement applies to the occipital lobe unless the abscess involves the 
cuneus, when hemianopsia of the same half-that is, right or left-of each ret
ina will follow. If the angular or supramarginal gyrus is involved, there may 
be monocular Argyll-Robertson pupil,' as pointed out by Oliver. 'l'he 
local temperature of the two sides of the head should be taken, though it 
must be interpreted with care; and it must be remembered that the left side 
is normally of a slightly higher temperature than the right. l'ressure on the 
skull and percussion, like the local temperature, may be of value, but must 
not be reli ed upon absolutely. Ferrier states that pain which is not sponta
neously complained of, but is elicited by percussion, is of greater value than 
mere tenderness on pressure. As a means of diagnosis between cerebral and 
cerebellar abscess this is of some value so long as the mental condition of the 
patient is sufficiently clear. 

Differential Diagnosis.-1. J1I eningit-is.-:M"eningitis and abscess are 
very often extremely diflicult to differentiate, but we mity be helped in the diag
nosis by the fact that meningitis is a.pt to de,,elop within the first three or four 
da.ys, whereas an abscess docs not usually form earlier than the encl of the first 
week. In meningitis also there are apt to be early clulness, deepening into coma 
and actual delirium 1 photophobia, and contraction of the pupils, with high gen
eral temperature and marked rigidity of the cervical muscles. 

2. JJiastoid .Disease, following suppurati,,e disease of the middle ear, some
times occasions serious cerebral disorder without abscess. Trephining the 
mastoid, which should generally be done at an early stage, will eliminate this 
as a factor in the problem. Mastoid disease will ordinarily be accompanied 
with swelling, cedema, and pa.in in the mastoid region. It must be remem
bered also that a cerebra.I abscess and mastoid disease often coexist. 

3. Extradtt1·al Abscess ma.y be djstinguishecl from cerebral abscess by the 
symptoms given httcr. 

4. :L'hrombosis qf the Lateral Sinus and Pyemia.-Commouly the internal 
jugular vein, as well as th~ lateral sinus, will be invaded by the thrombus, 
and will be hard and oord-hke, and the veins of the fa.cc arc a.pt to be swollen. 
Pressure and percussion over the lateral sinus will be painful. The tempera
ture will fluctuate violently, rising far above the normal, and there will be 
rigors, sweati ng, and general prostration, and eventually suppuration in the 
joints, with pyemic symptoms referable to the lungs and li ver. Usually also 
the intellect is much clearer than in abscess, at least in the early stages. 

5. '.l'ttmor.-A tumor is ordinarily slow in its growth, and often attended 
with distinct localizing symptoms at a comparatively early stage, while abscess 
usually pursues a much more rapid course. There arc in abscess commonly the 
history and often the evidence of distinct injury or of disease of the car or nose. 
Choked disk is almost always present in tumor, and is generally double and 
much more frequent than in abscess. Moreover, abscess is far more com
mon in the tcmporo-sphenoiclal lobe or in the cerebellum, especially from ear 
disease, while tumor is rare in these situations. In other parts of the brain, on 
the contrary, tumor is more common than abscess. The temperature is not apt 
to rise in tumor, but should there be any marked and rnpid fluctuation, and 
e~pecially nny prolon ged subnorm al temperature, it would be strong evidence 
of abscess; if the patient is syphilitic, he is more apt to have tumor than abscess. 
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Treatment.-A few early attempts to e"acuatc an abscess of the brain, by 
Dupu_ytren, Dctmold, and others, arc on record, but it is only s.ince cerebral 
localization has enabled us to diagnosticate "ith comparative accuracy the lo
cation of an abscess, and within the last few yen.rs, si ncP cerebral sur~ery has 
advanced with such ntpicl strides, that surgeons have been emboldened to inter
fere in an opcrati,·c way in cases of such abscess, and in very many instances 
with the happiest results. When the abscess is located. the head should be 
shaved and disinfected, as already described. If the localizing symptoms 
point to the region of the scar, we should trephine at that point, but if they 
indicate another region we should always trephinc in accordance with the 
doctrines of cerebral localization rather than by the indication or the history of 
the lesion. Of course if there be a fistula discharging pus, we should trephine 
at the mouth of the fistula :tnd follow it up to the abscess. 

'l1hc dura ha,ring been opened, if there be an abscess the brain substance 
will probably bulge markedly through the opening. The normal pulsations 
of the bra.in will be absent. For exploration the grooved director is the best 
instrument to use. l 1he hypodermatic needle and the knife have been used, 
but there is considerable danger of wounding the \'essels, whereas the g rooved 
director is safe in this respect, and as soon as the abscess is reached it will 
allow the pus to flow through its groove. The director should be forced gently 
and carefully str:.iight forwa.rd into the brain in the prob:.tble direction of the 
abscess. and may be safely introduced to the depth of two to two and a half 
inches if the abscess be not reached more superficially. If the abscess be not 
reached, the director should be withdrawn exactly in the line in which it 
enterC'<l, and the brain similarly punctured in another direction. As soon 
as the abscess-cavity is reached, the knife should be used to open the abscess, 
and the opening ma.y be enlarged by a pair of hemostatic forceps, introduced 
closed and drawn out expanded to a reasonable degree, so as to afford a free 
opening for the pus. ~I1he granulation·tissuc lining the walls of the abscess
cavity should then be removed by the sharp spoon, care being taken not to do 
unnecessary damage to the neighboring parts of the brain . rl1he cavity should 
next be very gently washed out, best with a boric acid solution , and a drain-

~~:n~~~e s;~~:;~~e~~ ~!~~si~h~~~d s~=1~t:~~~~~~~u'~~~~b o~h:r :~~vee:ia/~!~;~~~~~I~ 
the tube should be secured to the scalp by a silk thread. 'L'he bone should not 
be replace<l. If the abscess is large anrl the first trephine opening does not 
drain it well in the recumbent posture, a second opening should be made, and 
the tube may pass through this or through both openings. An abundant sub
limate dressing should then be applied. After two or three days the drainage 
tube may be gradually shortened until it can be dispensed with. Should there 
be reaccumulation of pus after apparent healing, the wound must be reopened, 
the pus evacuated, and the cavity washed out and treated as before. Some
times such rcaccumulation will occur two or three years after the first abscess. 

If the first trephine opening <loes not disclose any abscess, and it is possible 
that one may ex ist at another point, a. second, and if need be a third, trephine 
opening should be ma.de ~Lt the possible point of suppuration. ~1.1he dangers of 
addition~tl trepbining arc nothing as compared with the dangers of an abscess, 
which is necessarily fatal unless evacuated. 

In cerebellttr abscess the upper edge of the trephine should be well below 
a line from the inion to the external auditory meatus (the line of the lateral 
sinus), and midway between the tip of the mastoid and the inion. 'l'be gouge 
may often replace the trephine to advantage, especially in children. It n:iust 
be remembered that the skull is thin and quickly penetrated in this region. 
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The rongcur may be used to enlarge the opening if need he. 'rhc flap in the 
dura shOuld have its base upward, to guard the sinus. 'l1110 grooved director 
may be used again to penetrate the cerebellum, an<l even should the abscess 
exist on the opposite side of the cerebellum, it may be reached by an oblique 
puncture, care being taken not to injure the superior vermiform process. 

XV.-DISE.\SES OF THE BRA I~ ARISIXG FROM SUPPURATIVE DISEARE OF THE EAR. 

If we look at the base of the skull on the inside, we will be >truck by the 
position of the pctrous bone as a boundary-line between the rniddle and poste
rior fossre of the skull. 'rhe upper edge forms a sort of watershed, with a 
moderate declivity in front toward the middle fossa, in which lies the temporo
sphenoidal lobe, and a. sheer decl ivity at the b:lck toward the posterior fossa, in 
which lies the cerebel lum. The wall of bone between the tympanum and the 
middle fossa. especially is very thin, and we can easily understand, on noting 
the anatomical relation of the temporo-sphcnoiclal lobe and the cerebellum to 
the pctrous bone, how 1..lisease of the ear ma.y readi ly break through the thin 
osseous barrier and produce inflammation of the meninges, tbrom bosis of the 
petrosa.l or lateral sinus, and im·ohement of either the temporo-sphenoidal lobe 
or the cerebellum itself. This explains the frequency of cerebral disease as a 
result of disease of the ear. 

Barker estimates that there are not far from 2000 deaths annually from ear 
disease in Great Britain, with a population of but little more than one-half that 
of the United States. Of all these a very large proportion are caused by cere
bral disorder resulting from car disease. Of 43,730 cases of car disease tabu
lated by Biirkner, 66.9 per cent. were disease of the middle ear, and 29 per 
cent. were suppurative middle-ear disease. Four-fifths of these were chronic, 
among which arc to be sought the greater number of brain lesions. We are 
very apt to imagine that the excessively fetid tliscl1arges which often accompany 
car disease arc far more dangerous than those without such odor; but Rohrer 
has shown that the non-fetid discharges are the causes of the most dangerous 
cerebral sequels, since fctor is due to bacilli which arc not pathogenic, but 
merely saphrophytic. 'l1hercfore the presence or absence of' odor in the dis
charge is no test of its danger. Of all the discharges, the inspissated pus 
that is found in the ear in many cases is the most dangerous, being filled with 
pathogenic micro-organisms. 

Primary acute inflammation of the ear rarely causes cerebral trouble: it is 
in the chronic cases that the danger lurks. In these, the mucous membrane 
being destroyed, the bone is bare and often carious and the seat of septic dis
charges and also of septic foci. Hence if we attack an ear the seat of such 
chronic discharge, and possibly of such inspissatcd pus and septic foci, we 
should be very careful to do it thoroughly and with the strictest antisepsis, or 
we ma.y light up new and dangerous septic processes, giving to the inacti\~e 
micro-organisms new life by the moisture supplied to them by opening the ves
sels and lymph-chnnnels, and spreading them by breaking down the barriers to 
their introduction into the system. 

It is a curious fact tha.t aura.I disease may produce an abscess an inch or 
more from tho inferior surface of the brain, the intervening cortex remaining 
perfCctly normal. This nrn.y occur, according to Barker, in one of two ways: 
either a thrombus may extend into the laternl or the petrosal sinus, and from 
this through the veinS that empty into the interior of the brain, especially as 
these veins haNe no valves; or1 secondly, the blood-current ma.y be reversed in 
these veins by reason of the thrombus. 
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Aural disease may cause meningitis, phlebitis, thrombosis of the lateral and 
petrosal sinuses, extradural abscess, or cerebral or cerebellar abscess. Of 
these, meningitis, pyemia, and abscess are the most frequent. 

I. The Meningitis from aural disease differs in no respect from that aris· 
ing from other causes, except that it is more likely to be localized and may be 
more frequently relie1,erl by operation, a~ has already been indicated under 
that head. 

II. Cerebral Abscesses from Ear Disease are almost always situated 
in the temporo-spbcnoidal lobe between two vertical lines, of which the anterior 
is drawn through the tragus, and the posterior two inches back of the tragus. 
Nine-tenths of them lie in a region covered by a circle of one inch and a 
quarter radius, the center of which is one inch and a quarter above and behind 
the meatus. This is well named by Barker the "dangerous region ." They 
may be encapsulated or diffused. In other respects they do not differ from the 
cerebral abscesses already described. 

Diagnosis.-The ear discharge from which they arise is almost always 
chronic, and may have existed for years. While the general health is good, 
there may be a sudden cessation of the discharge, with a rise of temperature, 
nausea and vomiting, and a dull ache in the mastoid region, the temples, and 
the neck; the pulse becomes frequent, the tongue foul, and very often there 
is diarrhea; that is to say, the symptoms of actite septic infection are engrafted 
on the existing chronic saprogenic suppuration. 'l1he headache and tender
ness a.re often general or frontal, and not located at the site of the lesion. The 
temperature after the initial rise is again subnonnaJ, and is in especial con
trast to that of p_yemia, with its acute fluctuations, which bear no relation to 
the ordinary morning fall and evening rise, or to the presence or absence of dis
charge, and may be accompanied with rigors. It is again in contrast to the high 
temperature of meningitis, which has not the abrupt oscillations of pyemic tem
perature. 'l1Le intellect is dull and sluggish and deepens into coma. 'fhe bowels 
am apt to be constipated, the breath fetid, and the skin muddy, and there is 
mai·ke<l emaciation. Optic neuritis, if present, is of value, but is often absent. 
Convulsive twitchings or paralysis are of great value, if present, by their local
izing indications. 'l'he state of the pupil is not commonly to be re1ied upon. 

Treatment of Abscess from Ear Disease.-The treatment of abscess 
arising from ear disease is the same in principle as that of cerebral abscess in 
any other region or from any other cause. Prevention of the cerebral disease 
is vastly better than treatment after its onset. Hence if after chronic ear dis
ease persistent headache, vomiting, and mental dulness, without rise of tem
perature, occur, the mastoid should be opened as indicated below. Not seldom 
this will avoid the later necessity for graver operations. If, however, when first 
seen the intra.cranial symptoms have already arisen and the mastoid process has 
not already been opened, with few if any exceptions the first step should be 
to open the mastoid and thoroughly wash it out. In doing this as practised by 
Horsley and Barker a. vertical curved incision ~hould be made a w1artcr of 
an inch behind the meatus in the axis of the mastoid from its base to its tip, 
about two inches in length, the ear being drawn well forward. The mastoid 
antrum and cells should then all be thoroughly laid open by the gouge and 
chisel, and the posterior wall of the mcatus be chiselled away to the cavity 
of tbe middle ear (Fig. 215). All tbc inspissatcd pus which is often found 
both in the mastoid antrum and in the mastoid cells, and which cannot be got 
Tid of by simple syringing, should be removed by a small sharp spoon or a 
,gouge and chisel, care being ~ake.n not to wound the latei:aI sinus. In.onler 
to reach the antrum the openmg IS best made from one-third to one-half of an 
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inch behind and tbe same distance above the center of the mcatus (Fig. 216, x ) . 

~I.10 find the mastoid antrum l\Iacewen bas directed attention to the value of 

FIG.215. 

Opening the Mastoid Antrum (Esmarch and Kowalzig). 

the "supramcatal triangle" which is formed by the posterior root of the 
zygoma above (Jotted line, Fig. 217), 
the upper and posterior segment of the Fio. 217. 
osseous external mca.tus in front (broken 
line, Fig. 217), and a.n imaginary nearly 
perpendi cular line uniting these two 
(short nearly vertical line, Fig. 217). 
Within this triangle and toward its 
base th e opening into the mastoid an· 
trum ma.y be ma.de with safety. The 

Fm. 216. 

,, 

I f 

"" 
., 

"'' ,, ,,,,,.,.,,;",' 

perforati on is mn1lc ~li:rhtly forward to axoid opening the ~igmo id sinus (the 
curved part of the lateral si nus in the mastoid portion of tbc temporal bone. 
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Fig. 215). When the surgeon has penetrnted to the depth of half an inch, 
he must be careful not to injure the facial ncn•e, the course of which is indi
cated by the broken line in Fig. 217. 'l'o avoid this he should "keep close 
to the floor of the middle fossa and nearer the posterior border of tbe opening, 
toward the posterior superior angle of the supramcatal triangle " Pfacewcn). 
The neM· approach to the nerve is often preceded by twitching of the facial 
muscles. rrhc face should tberC'forc be exposed, and an assistant be re
quested to observe any such phenomenon. 

Of course the external rneatus should also be well cleansed antiseptically. 
'l'here is no objection here to the use of the 1 : 1000 sublimate solution, 
which , however, should not be used in washing out the cavity of the cerebra l 
abscess itself. After having cleansed the ear it is well to inj ect the cav ity 
with an emulsion of iodoform and to apply boric-acid fomentations, which are 
to be frequently changed . 

Should this not relieve the symptoms very speedily, we must search for 
the abscess itself, which will probably lie in the" dangerous region." The 
best point to apply the trephine is one and a quarter inches behind and the 
same distance above the external auditory meatus (Fig. 216, c). One great 
advantage of this position is that it is far enough away from the ear to avoid 
septic infection from any aural discharge in case no abscess is present. It is 
better to use for the exploratory operation a small trephinc, one-quarter or 
one-half inch, enlarging the opening, if need be, with the rongeur forceps 
or by a la.rger trcphinc. 

r.rhe <lura having been opened by a simple crucial incision, the grooved 
director should be inserted downward, fonrard, and inward in the direction of 
the opposite wing of the nose, as this is the axis of the temporo-sphenoidal 
lobe. Should the abscess not be reached, punctures may be made in other 
somewhat similar directions, and the cavity when fou nd should be treated in 
the manner already described. Sometimes pus in the groove for the lateral 
sinus will ooze out through the opening for the mastoid vein (Fig. 216, i), which 
should be examined by turning back the scalp sufficiently to expose it. If 
found, of course the groove must be opened and the pus evacuated. The 
groove for the lateral sinus can safely be exposed to a large extent by means 
of the rongeur, gouge, and chisel. Of course great care must be taken not to 
wound the sinus, but should it be wounded it can be plugged and the hemor
rhage, as a rule, readily controlled. Whenever it is necessary to expose the 
sinus, strips of gauze for plugging it should be within easy reach . In some 
cases it is desirable to open it deliberately. (Seep. 528.) 

III. Cerebellar Abscess.-Abscess of the cerebellum sometimes arises 
in connection with ear disease. It is usually situated in the anterior part of the 
lateral lobes where these are in contact with the petrous bone and the groove 
for the lateral sinus. 

The general diagnosis for such an abscess is based on the same symptoms 
as tlrnt of cerebral abscess, except that the temperature may be high from com
plications, and choked disk is, as a rule, absent. rrenderness over the cerebel· 
lum , especially on percussion, and occipital headache if present, are both of value, 
but our means of positive diagnosis for cerebellar abscess are at present lamenta
bly deficient. 'l'he point at which to trephinc, as already indicated (Fig. 216, o), 
is midway between the tip of the mastoid a.n<l the inion, and well below a line 
drawn from the meatus to the inion, which line corresponds to the lateral sinus; 
or, in general terms, an inch and a half behind the meatus and one inch below 
Reid's base line-a line drawn from the lower border of the orbit through 
the middle of the external auditory mcatus (Fig. 216, a, a). The surgeon 
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must remember that the occipital bone is very thin. A gouge way often 
replace the trephme. 

'l11ie treatment of the abscess when once found is the same as that of 
cerebral abscess. In puncturing the cerebellum care must be taken not to 
injure the superior vermiform process. 

IV. Extradural Abscess is an abscess forming between the dura and the 
bone. These abscesses almost always arise from disease of the car which has 
produced caries of the petrous bone. The abscess may be diffused over the 
dura. or accumulated at one point. 

1L1he diagnosis from cerebral or cerebellar abscess or meningitis or throm
bosis of the lateral sinus is not easy. The eye symptoms and the headache 
will be the same, but the temperature is in marked contrast to that of cerebral 
abscess, antl will rise to 102° or 10-1°. The pain is usually above and behind 
the ear and is fixed, and the same point is markedly tender to percussion and 
pressure, the tenderness extending both back of the mastoid and above it. 
Not uncommonly there is roclema of the scalp. Extradural abscess should be 
suspected if the mastoid have already been opened without imprO\'emcnt and 
there be no signs of the cerebral irritation of leptomeningitis or the focal 
symptoms and low temperature of cerebral abscess, or of pyemia arising from 
thrombosis of the lateral sinus or the internal jugular. Symptoms of cerebral 
pres~urc are ~omctimes seen in extraclural abscess. 

Treatment.-If the mastoid has not already been opened, it should be 
done immediately and the cavity cleansed as before indicated. If a fistula 
exi"its from which pus escapes, it will lead us to the abscess. 1l 1he dura should 
\Jc bi11 bare. care being taken, of course, not to wound the lateral sinus. If a 
thrombus ex isrs in the sinus, it should be opened an<l the clot evacuated and 
the sinus disinfected, either with or without ligation of the sinus as is thought 
best. 'l'he abscess having been reached, it should be cleansed with an anti
septic solution, the granula.tion-tissuc lining its cavity curcttcd, any necrosed 
or carious bone removed, and free drainage provided. 

Hoffman g ives a ta.hie of 102 fatal cases in which the diagnosis was only 
ma.de posi.inortem. 'ren other cases were diagnosticated during life, of \'hich 
8 recovered after operation. It is hanlly necessary to comment upon such 
statistics. 

Y. Pyemia and Thrombosis of the Lateral Sinus.-L'ntil rerent
ly these cases have been Ycry rarely recognize<l, anll when recognized they 
have been left without operative treatment, with the absolute certainty of 
a fatal result. lt is not a common sequel of ear disease, but it is sufficiently 
frequent to demand that surgeons shall be acquainted with its symptoms and 
with its treatment, especially since Lane, Ballance, and others have placed the 
latter on a rational foundation. Sometime pyemia may exist without throm
bosis of the sinus, but commonly they coexist. 

The symptoms will be a preceding history of' chronic otorrhea, followed 
by headache :11111 pain in the region of the sinus, vomit in g, distinct and 

~s~·~1~~c~,.~:~~,~·sbe;;\~1(r 1~te 01~~~~~~~~f,~~ng~'l1ie:~~~;::~i~;;~1:.v t:;,1,~~~)~~~:! oat1~~,~,~~:~ 
As the clot usua lly extends both in the course of the lateral sinus and soon 
into tbc internal jugular vein, there will be tenderness over the course of' the 
lateral sinus-that is, in a lin e from the external auditory rneatus to the inion 
-rmd a.lso in the neck over the course of the internal jugular vein, which may 
feel like a tense, tender core! or may even have been destroyed. Choked disk 
will very likely be present. 

The treatment should be prompt and positive. First the mastoid should 
31 
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be opened an<l cleansell. Next the sinus should be exposed, and if there be 
any pus iu the groove for the sinus, it should be wa!'lhcd a.way. If the sinus 
be tbromboscfl, it must be opened and thoroughly cleansed even to the torcu· 
lar llerophili. 1:\houlcl it not be closed by the clot, and hemorrhage be very 
free, this may be controlled by instantaneous plugging with strips of iodofonn 
gauze, which should be ready at hand. 'l'he internal jugular vein should 
then be exposed in the neck, and the vein should be followed down until a 
point below the thrombus is reached, which can usuallv be determined by 
touch with comparati,·e ease. The vein should next be~ ligated, to pre,,erit 
the extension of' tbe septic tbrombus downward to the heart an<l lungs, and 
it should then be washed out an<l made as aseptic as possible. Although in 
the nature of' the case perfect asepsis cannot be obtained, yet the results have 
been such as to highly commend the treatment. Beco\•ery bas taken place in 
56. out of 84 eases-66.7 per cent.-that have been operated on and reported. 
W 1thout operation death is almost inevitable. lien cc every case should be 
submitted to operation the moment the diagnosis is established. 

The petrosal sinuses may also be thrombosed, but without local symptoms 
to guide us. 

Sometimes the cm.iemous sinus is thromboscd, rarely from disease of the 
ear, but more frequently from infective inflammation about the orbit, the 
jaws, or the throat. lf so, there will be hyperemia of the retinal veins and 
oodema in the region of the frontal vein and in the eyelids, with exophthal
mos from retrobulbar redema. 'J'he opposite eye is often in turn affected 
from extension of the thrombus to the opposite side. 'rliere may also be 
neuralgia of the first division of the fifth nerrn and paresis or paralysis of 
the muscles suppl ied by the motor oculi (third), the abducens (sixth), or the 
pathetic (fourth) nerve, all of which run in the sinus. 

The treatme nt of these latter forms of sinus·throm bosis and of pyemia 
from car disease, without thrombosis, must unfortunately be limited to the 
general treatment of pyemia. 

XVL-SURGERY OF THE LATERAL VENTRICLES. 

Until of late it was gupposed that any injury invo!\•ing the lateral ven
tricles was necessarily fatal. 'This. however, is dispro,·e<l by a number of cases 
in which the lateral ventricles have been opened by injury, such as simple 
fracture <'f the skull, of which there arc at least .5 cases reported in children, 
of whom 3 recovered. Io addition to these there arc also recorded 7 cases of 
compound fracture with secondary implication of the ventricles. 4 of which 
recovered

1 
and 2 of primary rupture of the ventricles by compound fracture, 

both of which recovered . Sometimes also in cases of fungus cerebri a com
munication is C'stablished with the lateral ventricles, followerl by continuous 
discharge of cerebro-spinal fluid from the ventricles, in which recovery has 
taken place. Besides this, Keen has shown that puncture of the lateral ven
tricles through the brain substance can be done accurately, and that a dra~nage
tube may be introduced into the ventricles and remain several weeks without 
inflammation of the bl'ain or its membranes, and that even irrigation of the 
ventricular cavities from side to side after bilateral trcphining can be done 
without discomfort to the patient. ri1!lCrefore iu fracture involving the ven
tricles we should not infer that the patient must die and that we must do 
nothing, but should treat the case on the same antiseptic principles. and by 
the same methods that we should employ had the ventricle not been mvaded, 
and with a 1•ery reasonable hope of recovery. 
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If the ventricles are to be tapped, the lateral route is the best. A half-inch 
trephine opening should be made one and a quarter inches behind the external 

Fw.218. 

Puncture of the Lateral \'entricleby the Lateral Route at A (Keen). 

auditory meatus and the same distance above R eid's base line (Fig. 218, A). 
Then the grooved director or a small tube (caliber No. 5 of the French cathe
ter scale or a little larger) should be thrust carefu lly and steadily into the 
brain in the direction of a point H vertically two and a half to three inch es 
above the opposite meatus. If the lateral ventricle be of normal dimensions, 
it will be reached at a depth of two to two and a qu:lrtcr inches, but if dis
tended it will be reached at a less depth. 'l'he entry into the ventricle will 
be recogn ized by the _instant diminution of resistance a.n<l by the escape of 
cerebra-spinal fluid. Drainage may then be effecte<l, either by inserting a 
sm:tll bundle of horsehair doubled like a hairpin, with the rounded ends 
inserted first, antl passed through the tube, or by carrying a. rubber drainage
tube of the same size into the \·entricle. 

The operation has been done several times for chronic hydrocephalus, 
without, however, up to the present time, a single cure; but in acu_te hydro
cephalus the result has been slightly more promising. Mr. Mayo Robinson 
has reported one case in which undoubtedly li fe was saYed. Dennis has 
reported one case of evacuation of a. clot in the la.teral ventricles, but the 
laceration of the brain was such that the patient died soon afterward. A 
number of successfu l cases of operation for increased intracranial pressure 
Lave been reported. 

Of course if the ventricles are tapped the ascpsis should be absolute, or 
tLe result will necessarily be fatal. 

X\'11.-INTRACRANlAL TUMOWS. 

I. Their cause cannot, as a rule, be determined. Occasionally they arise 
from injury; in which case they are apt to be sarcoma.ta, although they may be 
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fibromata or other varieties of tumor. Sometimes they are parasitic in origin, 
from the echinococcus or from the ray fungus (actinomycosis), and tumors of 
both of these varieties have been operated on successfully. Much more fre
quently, however, they arise from no assignable cause. Hale White and Bern
hardt have gathered the statistics of 580 tumors, which are tabulated by Seguin 
and Weir, as follows : 

Number. 
Nature of tumor not stated. . . 133 22.9 
Tubercular tumors. 137 23.0 
Glioruatn. . . . . . . . . . . . . 76 13.0 
Sarcomnta (including cysto-sarcomata) 75 13.0 
llyclatids, cysticerci, and echinococci . 30 5.0 
Cyi;ts. . . . . . 27 4.6 
Cu rci nomata. . . . . . . . . . 24 4.0 
Gummat:i.. . 21 3.6 
Glio-sa.rcomata.. . . . . . . . . . . . 14 2.2 
:Myxom:1ta {including myxo-sarcomata) , . 12 2.0 
Osteomat:t.. . 6 + l .O 
!\euromata... 4 -1.0 
Psammomata. . 4 -1.0 
Papillomata 4 -1.0 
Fibromal:l. . . . 3 
Chole~te:uomata. 2 
Lipomata. . . . . . . . . 2 
}~rectileor vascular tumors . 2 
Dermoid cysts. . . . . . . . . . . . . . 2 
Enchondromata. . . . . . . . . . . . . . I 
Lymphomata . . . . . . . . . . . . . . l 

Cases. . 580 

On looking at this table we see that the number of tubercular tumors exceeds 
twofold that of tumors produced by any other one cause. '...L1h e sarcomata and 
gliomata, which are practically all sarcomata, taken together slightly exceed 
tubercular tumors. Of the 580 tumors in this table, the nature of 447 was 
known. 1'he tubercular and these two kinds of sarcoma.ta. numbered 288, 
leaving, therefore, only 159 for all the other known kinds of tumor. Tuber
cular tumors arc most frequent in early life . 11hree-fourths of them occur 
before the twentieth year, and one-half before the tenth, according to Gowers. 
On the contrary, the various forms of cancer, including sarcoma, are more 
common from twenty to forty years of age. 

II. Location.-Of 637 intracranial tumors tabulated by Gowers, 297 
were situated in the cerebral hemispheres, excluding the central ganglia, 179 
in the cerebellum, 59 in the pons, 48 in the central ganglia, 31 in the medulla, 
13 in the corpora quadrigemina, and 10 in the crura cerebri . Starr found 96 
tumors of the cerebellum in 300 cases of intracranial tumors in children only. 

III. lnfiltration.-Some tumors are definitely limited either by a distinct 
wall, as in a well-defined cyst; in others, as in a fibroma. or an osteoma, the 
limits of the tumor, though without any such wall. are definite and abrupt; but 
malignant, and to a less extent tubercular, growths of the brain, as of other 
parts of the body, are more apt to infiltrate the surrounding tissues without 
any well-defined margins. 11his, however, is not always the case. When 
infiltration exists, the need for removal of more tissue than that which constitutes 
the tumor itself is very apparent. The probability of recurrence is also much 
greater in such cases. 

IV. ~l1 h c symptoms of tumor are in many respects similar to those of 
other lesions. 'rhey may he caused either by irritation or destruction of the 
cerebral substance or by pressure upon the brain. They are either diffused or 
localized. 
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1. Jieadache is, as a rule, early, constant, and severe. '\\hen the tumor 
is superficial the headache is apt to correspond to the site of the disease. 
While, like all the other symptoms of tumor, it m:iy be :ibsent, yet in the 
great majority of cases it is present, and is usually one of the most annoying 
and painful symptoms. As a rule it is diffused, but even if it is localized we 
must not depend upon it too much as an indication of the site of the tumor. 

2. Pain is almost always present, and may either be spontaneous or be 
evoked by pressure or percussion. As a localizing symptom, pain, like head
ache, is not of great value. Pain, however, which is not spontaneously com
pla.ined of, but is produced by percussion, is of more value than spontaneous 
pain or pain upon pressure. 

3. Vertigo is a common symptom, although not constant, but is more 
marked probably in cerebellar tumors than in cerebral. If the tumor is in 
the cerebellum, the vertigo is apt to be present in the recumbent posture as 
well as in the erect. 

4. romili11g, if cerebral in origin, is of considerable value. By cerebral 
vomiting is meant that variety which has no relation either to the ingestion 
of food or to a furred tongue, constipation, diarrhea, or other evidences of 
disturbed digestion. 

5. h'pileptic eo1wu.lsions usually set in as soon as the tumor is of sufficient 
size to produce pressure. They are often general in their distribution, but 
occasionally they arc localized, and if so they are of great value; for if the 
attack begins always in the same arm or on the same side of the face or in the 
same leg, they point with reasonable accuracy to the location of the tumor. 

6. Another of the pressure symptoms is choked disk, which in tumor is 
nearly always double. It sets in probably as soon as the tumor has reached 
any size, but while its existence is of value, as indicating the presence of a 
tumor, it gives no indication of the position, character, or size of the tumor. 
If it be monocular-that is, in one eye only-tl10 tumor is most likely to be 
in the oppo~itr hemisphere, but if optic neuritis and choked disk exist in both 
eye~. as is almost alwnys the case, the site of the lesion is probably the side on 
which the least swelling occurs; and this may be especially in ferred if the other 
symptoms point in the same direction. Strange to say. it does not interfere with 
the acuity of v~sion until secondary atrophy of the nerve has taken place. 

7. Other .E'.1Je-symptoms.-Parcsis of any single muscle or any group of 
muscles generally indicates either pressure from a. coarse lesion in the cortex 
which supplies this muscle, or true infiltra.tion of pathogenic material into the 
meshe~ of the nerves themsehes. Unless, however, associated with other symp
toms. it is of little value. Spasm of any of the muscles is of more value than 
paresis or paralysis, and indicates more positiYely a lesion in the motor centers 
of such muscles. I [01uonymous hemianopsia is of great ,·alue, since it generally 
indicates a lesion of the cuneus on the same side. The term hemianopsia denotes 
a condition in'\ hich, each retina being divided by a \'crtical line into two hah·es, 
the right half of each retina is insensible to vision. anti therefore objects in the 
left half of the visual field a.re not seen ; or, vice t•ersll, the left half of each 
retina is blind, and then the right half of each visual field is not seen. If the 
right cuneus is involved, the right halves of the retinre will be blind and the 
Jeft h:ilves of the visual fields not be seen, and vice versd. 

The pupils are not uncommonly unequally di la.tccl or contr~cted. Their 
condition is of little vttlue in pointing out tumor in contrast with any other 
intracrrmial disease. 

Focal Symptoms.-1. Hemianopsia bas already been mentioned. 
2. A71lwsitl.-lf the tumor be located in the third frontal convolution, on 
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the left side in right-handed persons, and on the right side in left-handed per
sons, as a rule, motor aphasia. will be marked. 

3. Paresis or Paralysis.-If the tumor be located so as to press directly 
upon the face center, arm center, or leg center, or if it he even some distance 
from these and yet large enough to exercise distant pressure upon them, there 
ma.y be paresis of the arm or leg or even a partial or complete hemiplegia. 

4 . .Anestliesia.-Unless the internal capsule is involved, anesthesia is rare; 
yet it sometimes docs occur. Tumors pressing upon the olfactory or any other 
nerve or involving the nucleus of any nerve or nerves will produce at first 
irritation nnd afterward destruction of the function of such nerve or nerves. 

M ental Distu r bances.-As a tumor increase8 in size, stupor, and finally 
coma, almost always precede death. Earlier in the history of th<' disease, how
ever, there a.re mental disturbances, such as hall ucinations and delusions, and 
in most cases there is a general loss of mental acuteness, with loss of memory 
and more or less childishness. Resemblance of the symptoms to hysteria 
should not lead the surgeon to overlook a possible organic disease. Among 
other mental disturbances, the following should be mentioned: 

1 . 1Vord-deafness, or, as it is often called, sensory or amnesic aphasia, is 
the loss of memory of the sound of a word . For instance, a spoken word, such 
as'' cat," would not convey its proper meaning to the patient. '\Yord-deafness 
generally indicates a lesion in the posterior half of the first temporal convo
lution on the left side. 

2. TVord-bHndness, alexia, is the loss of memory of the appearance of a 
written or printed word. For instance, again, a written or printed word "cat" 
would be unintelligible to the patient. This defect usually indicates disease 
of the lower posterior portion of the parietal lobe on the left side, and espe
cially the angular and supramarginal gyri. 

3. Agrapltia is the Joss of memory of the muscular movements made in 
writing, so that the patient has lost the faculty of writing, though be still 
retains control of the muscles involved in this act. It usually indicates a 
lesion beneath the motor speech center (Broca's convolution), or possibly of 
the posterior part of the second frontal convolution. 

4. Again, there may be loss of perception of the use. odor, color, or taste 
of any object presented to the mind. This general symptom is often termed 
apraxfo, and of course has as many varieties as there are avenues by which 
the mind may be reached; for instance, sight. touch, smell, taste, hearing 
for language, hearing for music, etc., any of which ma_v be lost, producing 
mind-blindness, mind-deafness, etc. The patient in mind-blindness will be 
unable to recognize on object by sight, but may still be :ible to recognize it by 
touch. All these various conditions should therefore be examined . Apraxia. 
will generally indicate a lesion in the supramarginal or angular gyrus in the 
left hemisphere in right-handed persons, and t•ice i•ersa. 

V. Diagnosis.-'l1lrnt there is need for more exact means of diagnosis is 
very evident when we remember that in a number of cases an operation has 
bern undertaken for a tumor supposed to be located at ft certain point, without 
finding the tumor, and the post-mortem has shown either that the tumor existed 
elsewhere or that there was no tumor whatever. 'l1ime is enabling us, however, 
s;ra.dually to become more accurate in our diagnosis. There are six questions 
(Weir and Seguin) to which, if possible, we must obtain answers in any sus~ 
picious case: 

1. Does a 'l'1"nor exist?- The symptoms, briefly stated, will be headache, 
pain, possibly vertigo, cerebral vomiting, conrnlsions either general or local
ised, and paresis or paralysis to a greater or less extent, choked disk, possibly 



DISEASES AXD INJURIES OF TIIE IIEAD. 535 

stupor toward the end of certain cases, bemianopsia, and a.praxia or aphasia, 
with or without anesthesia. While all these will not be present m any one 
case, if there be a. reasonable number of them the probabilitie.s of tumor will be 
very strong. 'l1he differential diagnosis between tumor a.nd abscess Las already 
been given on page 523. In Bright's disease, an<l ~ometimes in lead-poisoning, 
there may be headache, vomiting, convul~ions, and choked disk, but the exami
na.tion of the urine and the usual dropsy in Bright's disease, and the wrist-drop 
and condition of the gums in lead-poisoning, together with other symptoms of 
both disorders, should puL us on the right track. 

2. What is llie Location of the Tumor ?-This question must be answered 
by the localizing symptoms above given, if they exist; for it must be remem
bered tha.t in certain parts of the brain a tumor may exist without any local
izing symptoms, but with only the general symptoms of headache, vomiting, 
choked tlisk, and convulsions. These latent zones are especially the anterior 
portion of the frontal lobes, the temporo-sphenoi<lal lobe except on the left 
side in part, a considerable part of the parietal and occipital lobes, and to 
some extent the cerebellum. Sometimes even a very large tumor may exist 
and give no signs of its presence. but if it be in certain localities where the 
centers for the special senses a.re located, or in the cortical centers for motion, 
or in the paths of distribution of the nerves from these centers, we may be able 
in most cases to locate it with reasonable accurac~-. If in the history a num
ber of centers have been successively involved, this fact is very important, as 
the history of the march of the paralysis or the initation is of the greatest 
value in enabling us to locate the tumor. Rapidly-produced blindness is 
usually due to tumors. especially in the cerebellum or pons, which obstruct 
the veins of Galen or the straight sinus or the iter e tertio ad quarturn ven
triculurn, and so produce an internaJ hydrocephalus, pressure on the optic 
tract, choked disk, and later blindness. 

3. At what Depth does the Tumor lie-tltat is. 'is it cortical or subcortical .~ 
-A tumor in the cortex may be diagnosticated possibly by tenderness to pres
sure over the area of the tumor, possibly by a local rise of temperature, and 
also hy con~idering the number and rela.tions of the centers involved by the 
tumor and the absence of anesthesia. 

4. Is the 'l'u,mo,- Single 01· JIIultiple ?-As a rule, if multiple, operation 
will be contraindicated; but if single, its removal may be attempted unless 
specially contraindicated. If single, the localizing symptoms should be referred 
either to one center if the tumor be small, or to several adjacent centers if it 
be large. If the centers involved are multiple and far apart, the probabilities 
are against a single tumor and in favor of a multiple; or if single, the tumor 
will be very large. 

5. What is the Size of the Tnmor?-In a few cases this has been <liag
nosticated. 'The tumor is probably small if only a restricted area of the 
brain is involved, as shown by a limited paresis or paralysis, if with time no 
adjacent centers have become involved, and if the symptoms of intracranial 
pressure arc either slight or absent. A large tumor can be <liagnosticated by 
the involvement of a large number of neighboring centers and marked symp
toms of pressure. Often this diagnosis, however, cannot be ma.de before ope
ration. Even jf the tumor be large it may be removed successfully. 'J1hus 
Horsley has removed a tumor weighing over four ounces, and Weir and Keen 
have removed two others but little short of this weight; and two of these three 
patients recovered . We should therefore hesitate before refusing to operate1 

even if the tumor be probably of large size. Refusal means with practical 
certainty a fatal termination. Operation, it is true, may be followed by death. 
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but this would only be anticipating by a little time the natural termination of 
the disease, and it gi1·es the only hope. If the tumor is found to be too large 
for removal, the surgeon wi11 of course termin~Lte the operation, and. as shown 
by a number of cases, the patient may be decidedly the better by reason of the 
interference, especially from the relief to the headache, blindness, vertigo, and 
vomiting. In one of IIorsley's cases, in which for inoperable cerebellar tumor 
he removed half of the occipital bone, the relief to the dyspnca, headache, and 
rotary convulsions was so grea.t that the patient requested the removal of the 
other half, and his life was prolonged for two years in relative comfort. 

6. What is the Nature of the 'L'wnor ?-If the patient has suffered from 
cancer, tubercle, or syphi lis and the symptoms of intr:i.cranial tumor are present, 
it is most likely that the cerebral tumor is of the same nature as the disease 
already existing elsewhere. We can always make a guess based upon the facts 
that before twenty years of age tubercle is much more frequent than any other 
disease, and that between twenty and forty glioma and sarcoma a.re more fre
quent than other tumors; but such a guess is hardly one upon wh ich we should 
act. Hale White and Von Bergmann have both opposed operation in syphi
litic tumors, but the view of Seguin is that if the antisyphilitic trPatment has 
been inefficient, including the administration of increasing doses of the iodides 
up to half an ounce a day, operation should be attempted. IIorsle~- limits such 
trial of intcmal remedies to six weeks, after which he would proceed to opera
tion. A gumma which bas undergone a fibrous change and has resisted such 
vigorous specific treatment is practicall~Y a permanent tumor, and whether it 
shall be attacked or not must be determined on precisely the same grounds as 
any other tumor. Tubercular tumors are more apt to be multiple than any 
other variety, and we ~hould therefore hesitate :;;omewhat more as to them. 

VI. Prognosis .-If an intracranial tumor be not operated upon, it is 
almost necessari ly it fatal disease, with the exception of those syphilitic growths 
which yield to the iodides. It is possible that life may be very much prolonged 
in some few cases, but in the majority a few months or a year or two is all that 
can be expected. Hence, as it is so almost uniformly fatal, and as operation 
has given such good resu lts, it is proper that we should operate, unless the 
multipli city, depth, size, etc. present positive contrai1Hlicntions. If we operate, 
the prognosis rnrics much, first as to immediate recoYery, and secondly as to 
ultimate recovery. 

1. As to immediate Recot•ery. - Cbipault's statistics (189-1) include 67 
operations for intracranial tumors, of which 47 recovered an(l 20 died. In 
addition to this, 4 7 cases of exploratory operations in which the tumor 
was not found gave 35 deaths and 12 recoveries. The chief reason for the 
fatality of this last condition has been probably too extensive exploraiion in 
search of the tumor or for its removal. If no tumor is found after cautious 
search by knife, .grooved director, and the gentlest use of the little ~nger, or 
if, being found. 1t is not removable, the operation should be termrnated at 
once, especially if there is much bulging, indicating a l<lrge tumor. In 7 
cases in which trcphining was done for the relief of th~ increased intra
cranial pressure caused by tbe tumor, recovery followed 111 all. J?roba.bly 
time, by perfecting both the diagnosis and the operative methods, will enable 
us to improve upon these results. At the same time, 1t must always be 
rcco!'.l'nizcd that an operation for cerebral tumor is a very serious one, not to 
be u~dertakcn lightly nor without explaining the entire matter carefully ~t 
least to the fami ly: the mental condition of tbe patient may be such that 1t 
woul<l be unwise or useless to explain it to him. 

Another important reason for the mortality has been the delay in operating. 
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Physicians, who almost always see these cases first, postpone consulting a surgeon 
for an unreasonably long time, in the vain hope of improvement. It cannot be 
too strongly insisted on that we should treat tumors of the brain just as we treat 
tumors in other parts of the body-as a rule, remoYe them at the earliest pos
sible moment. In the brain the reasons for early operation arc even more 
cogent, for the soft tissue here is more ~asily injured, it cannot escape from 
pressure as do the soft parts not enclosed m such a. bony case, a.nd the growth 
of the tumor is insidious and not easily discovered, as it is when accessible to 
the eye and the finger. We can only infer its growth from the symptoms. 
When a tumor is Uiagnosticatecl and located with reasonable certainty, if it be 
probably amemible to operation, its removal by operation should be attempted 
as soon as drugs have been fairly tried anti proved of no avail. 'fhe limit 
for this "fair trial" Horsley, as stated above, puts at six weeks, and cer
tainly this is enough. After that it is but wasting time and imperi lling life 
to wait longer. Further time only allows of increase in the size of the tumor, 
with wider infiltration of brain tissue or wider destruction by pressure, and the 
operati \'e dangers and difficulties increase with each week or month of delay . 
If the tumor is not removable, the opening in the skull should not be closed 
by replacing the bone. This partial operation will often he an immense com
fort. In tumors of the cerebellum operation for their rcmornl has been followed 
by a fatal result in three cases out of five. '11heir proximity to the fourth ven
tricle, the tubercula quaclrigemina, ancl the pons, with the important and vital 
centers lying there, makes operations in such cases peculiarly hazardous. But 
great relief can be given by wide removal of the bone, as already stated. 

2. As to Ultiniate Result.-If the tumor be malignant, it will return, as a 
rule. In tubercular or syphilitic tumors the probability of a permanent cure is 
good. In benign growths recurrence is not to be expected. In estimating the 
future of such patients it must be remembered that the tumor <luring its growth 
has <lone a certai n amount of damage, just as a bullet that has lodged has 
inflicted a certain amount of injury in its pathwa.y to its resting-pla.ce. The 
removal of the bullet or of the tumor will not affect the damage already done. 
Hence if an optic neuritis, for instance, bas continued long enough to be fol
lowed by atrophy of the optic nerve, it is hopeless to expect that the blindness 
will disappear, though vision may improve greatly even if the tumor has existed 
for years. So also the paralysis of an arm or a leg from pressure on its center 
may remain, though in the majority of cases the motor function has been to a 
great extent restored. If the epileptic habit has been formed, the removal of 
the tumor will probably modify and may possibly cure the attacks, but they 
will often persi,t, though they may be less frequent and milder. 

VIL Treatment.-When it has been <leci<le<l that the tumor exists in a. 
given locality, and that it is amenable to operation, the operative procedure 
may be very briefly described. 

l. A large semilunar flap is made, with the center corre~poncling to the 
site of the tumor. 2. An opening not less than an inch and a half in diam
eter is made in the skull , by the trephine, the chisel, or otherwise, as may be 
deemed best. 3. The clura. should be opened. 4. The tumor, having been 
recognized, should be enuclcated1 if possible, by the finger. This will very 
rarely be practicable. If not, the knife, the scissors, tho sharp spoon, or the 
handle of an ordinary teaspoon may be used to remove it, either as an entire 
mass or piecemeal. 5. If the tumor be subcortieal1 an incision should be 
made in the bra.in and the little finger inserted with great gentleness to 
recognize the resistance, size, etc. of the tumor. "'hen found it is to be 
removed as before described. 6. If the tumor be so large that it would be 
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unwise to remO\'e it, the operation shou ld be immediately terminated and the 
dura and flap secured, the hone not being replaced. 7. 'l'he operation is 
often best clone in two stages (p. 489). 8. 'l'he method of dealing with 
hemorrhage and the other steps of the operation differ in no wise from those 
described under the head of Technique. 

X\'l lI.-EPILEPSY. 

From a surgical point of view cases of epi lepsy are either traumatic or 
non-traumatic. 

I. Epilepsy following Traumatism.-As a rule, the epileptic attacks 
do not mak<' their appearance until some months or even years after the acci
dent, and the ca,rlier attacks are not only less frequent than the later ones, but 
are often unattended at first by loss of consciousness (petit ma!), and only after 
a time become fully-developed epi leptic attacks. 'l1here is reason to believe 
that even slight accidents may sometimes produce epilepsy, presumably through 
the agency of a. cicatrix in the dura or in the brain. Very often in such cs.ses 
there will be lesions of motion and sometimes of sensibility, perhaps dating 
back to the time of the accident. It is probable also that if after compound 
fracture any portion of bone remains depressed, it may irritate the underlying 
cortex and cause epilepsy. Similarly, in some cases apparently by reason 
simply of the presence of the resulting cicatrix, epilepsy may follow. Hence 
one argument for the radical treatment of such injuries at the time they are 
received, as has been ad vocn.ted in preceding pages. The numerous cases 
reported in the periodical literature of the last few years constitute a very 
strong reason for the propriety of thus interfering in the way of prevention of 
the epilepsy, rather than allowing it to set in and then trying to remedy it. 

Sometimes the cicatrix in the scalp is tender or is the seat of radiating 
pains and sometimes of the aura. Pressure on it may produce a fit, although 
most frequently it will not. Very rarely there will arise from a traumatism a 
sarcoma, fibroma, or other form of tumor which itself will cause epi lepsy. 
Apparently mere alteration in the texture of the cortical tissue from fa.tty or 
1ther degenerative changes following tmumatism may itself give rise to the epi
lepsy. Mr. Horsley especially has shown not on ly that such brain scars, scars 
in the dura, cyst:-:, fragments of bone, etc., are presumably the cause of such epi
leptic attacks, but also that their removal has resulted in relief and even in cure. 

In cases of epilepsy arising from traumatism, if the trauma is shown by 
a scar or by evidence of injury to the bone without a scar, the injury ma.y 
be, first, over well· known centers, motor or otherwise; or, secondly, it may lie 
over the so·called latent zones of the brain . 

In those cases in which the lesion lies over well-known centers and the 
epileptic fit is limited to the muscles corresponding to these motor centers, 
the inference is that they stand in the relation of cause and effect. But 
it must always be remembered that the irritation of the scar in the scalp 
is sometimes sufficient to cause the epil eptic attacks, and hence, as a rule, the 
proper course of procedure is to prepare for a complete trcphining with the 
same minute care that has heretofore been described as necessary in cerebral 
operations; but if an exploratory incision ex posi ng the bone under the scar 
shows no injury sufficient to make us think the brain is certainly injured, we 
should limit the operation to the excision of the scar. Especially will this be 
proper if the scar be the site of tenderness on pressure and of the epileptic 
am·ll, or if pressure on the scar produce a distinct fit. In a moderate number 
of cases now reported in which there existed no fracture of tlrn bone, but only 
a scar in the seal p, the excision of the scar has been followed by cure. 
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Moreover, we must remember such cases as the one related by Briggs, in 
which a girl had both an old depressed fracture of the skull and necrosis of 
the tibia. He very wisely first operated on the tibia, and after five years 
the fits ha.d not recurred, showing that their origin was not in the depressed 
fracture of the skull, which prima facie was the probable ca.use, but in the 
irritation of the tibial disease. We should not, however, be too hopeful if the 
fits cease immediately after the excision of the scar or after any other ope
ration. It is a strange fact, to which White has recently called renewed and 
especial attention, that any operation, even though trivial, is apt to cause the 
ces~ation of the fits for weeks or months; and hence after removal of the scar 
we cannot be certain that the epilepsy is cured until at least three years have 
elapsed with.out the return of the attacks. The surgeons of the largest expe
rience are probably the most cautious in clra.wing too fo.vorable conclusions. 

If excision of the scar does not cure the patient, and the scar lies over the 
motor center which corresponds to the initial muscular spasm, and still more 
if there is evidence of any depression of the skull or of an old compound 
fracture, a second operation should be done and the patient be trephined. 
~I1he lesion rarely will be a splintering of the inner table, sometimes with a 
depressed fragment of bone; sometimes a cyst following a blood-clot, or not 
uncommonly simply a brain scar, with generally a corresponding cicatrix in 
the dura. Occasionally, however, nothing more than thickening and eburna
tion of the bones of the skull will be found. 

After trephining the skull, the dura should always be opened, even 
though it be sound, in order to inspect the brain. If there be a scar in the 
dura, it must be excised, and if there be one in the brain, it should also be 
excised down to the white tissue. In such cases it is of the utmost importance 
to remember that all the damaged brain tissue must be removed. It is better 
even to trench somewhat upon apparently healthy brain tissue, for the removal 
of a little more tissue than is necessary is preferable to the opposite error of 
removing less than is necessary, with possible retention of the epileptic fits. 
In effecting this removal it is important also to remember that we can extend 
our incisions in the antero-posterior direction much more freely than we can in 
the vertical direction, for extension in the vertical direction means involve
ment of other motor centers, whereas extension antero-posteriorly will prob
ably merely add to the completeness of tbe removal of the injured center. It 
is not, as a rule, necessary to go deeper than the gray substance, unless we 
find evidence of a scar or other lesion at a greater depth. Care must be 
taken to arrest the hemorrhage, as bas been already mentioned in the section 
on 'l'echnique, the ligature being the chief reliance, and pressure and hot 
water coming next in efficiency. Large veins should be ligated before 

~;.~~~~1~h~~~ :.~~;\}:J:11g :~:~l:n~ew~;~:~:d~~:e:sth~~~~n l~s!~~;e~f biTrng~~:.~ 
has been removed, its place should be supplied, as bas been suggested, by a 
bit of the pericranium. 'This is especially important in cases where the brain 
has been incised, so as to a\'Oid a fungus cerebri. Drainage, as a rule, may 
be omitted . 'l'he bone should not be replaced if it would probably produce 
pressure on the brain . Otherwise it may be put back 1 not only the large 
piece removed by the trepbine, but a number of the sma11 pieces as well. All 
these should have had the care described in the section on Technique, in order 
to preserve their vitality. If the bone is diseased, of cotir8c it should not be 
rephiced, nor if it is irregular and would produce irritation or pressure. Pos
sibly experience may show that it is best not to replace it at all; this is yet an 
open question. 
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In those cases in which tlie lesion does not lie oi•er well-known cente1·3 
of motion, special senses, language, etc., but ove1· the latent zones, the scar 
should still be exci<ed as above advised, but the surgeon should alwa,vs be 
prepared to do a complete brain operation as well as simple excision of tho 
scar, for he can never tell how far it ma.y be wi8e to extend the operation until 
after he has lifted the scalp and inspected the bone. If excisiou of the scar, 
as before, does not effect a cure, and there is distinct evidence, as above stated, 
either of fracture or of irregularity of the bone, or if' the scar is tender or the 
seat of an aura, or if a fit follows pressure upon it, trephining should be 
done. Once the bone has been removed, the clura should be opened, and then 
what is to be done either to the dura or to the brain must depend on what is 
found. Any dural scar, brain scar, altered brain tissue, or cyst should be 
treated by excision. Sometimes in cases of compound fracture trephining will 
have been done at the t ime of the accident and yet epilepsy will develop later. 
In such cases, whether the lesion be over the motor or other well-known cen
ters or over the latent zones, as a rule it will be proper to lift a flap of scalp, 
enlarge the bony opening if necessary, and examine the brain. Trimming the 
thickened bone awa,v from the edges of the opening left by a compound frac
ture or a. former trephining, or the removal of any of scar tissue, will often effect 
a great improvement, and in some cases even a cure. Secondary operations of 
this kind have sometimes proved very successful. In all such operations as 
this it must be remembered that if we undertake an operation at all it must be 
done thoroughly. A large trephine may be used, one and a. half inches in 
diameter, or else several small trephine openings should be made, and enough 
of the bone between them be removed to enable us to see the brain tissue well. 
'l1imidity in this respect will often result in a fruitless operation where a bolder 
course might have achieved success. In operations on the brain it is alwa.Ys 
important to have plenty of room for inspection of the brain, for determination 
as to what should be done, an? for facility in dealing with hemorrhage. 

In all cases of epilepsy it 1s important that the operation should be done at 
an early date1 in order to prevent secondary sclerosis and the formation of the 
epileptic habit, a point on which Sachs has laid especial stress. 

II. NOK-TRAU:UATIC EPILEPSY. 

1. Jacksonian Epilepsy.-This term is applied to those cases of epilepsy 
m which there is spasm of a certain limited group of muscles without loss of 
consciousness, and in which, therefore, the discharging lesion seems clearly to 
be limited to the center corresponding to the muscles involved. In a number 
of such cases these centers have been exposed, then recognized by the battery 
as already described, and the entire area excised. 'J'he time bas not yet come 
when a. definite opinion can be expressed as to the value of these operations. 
'fhe danger to life is not very great. A larp;c number of the cases have not 
been bettered, but in many great relief has followed both in diminished severity 
and diminished frequency of the attacks. 

~ome cases have been reported in which momentary faradization of the 
cortical centers which arc evidently diseased bas produced a. fit entirely analo
gous to the typical epileptic fits to which the patient has been a victim. Such 
momentary fara<lization of a normal cortex should produce only a. smgle move
ment of the part suppl ic<l b,v that portion of the cortex. Whether this will 
be of value in determining that a cortical centre which appears to the eye and 
touch to be healthy is really diseased, is a matter to be decided by a larger 
experience. 
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'!'he question naturally arises whether this excision will not produce palsy 
of the muRclcs supplied by this center. Complete primary paralysis of these 
muscles always follows such removal, and not uncommonly the pressure of the clot 
or of the exudate formed after the operation will paralyze neigh boring ccntei-s, 
F-O th:1t there may be complete hemiplegia in many ta~cs resulting from simple 
excision, for instance, of the arm center. But it is an invariable rule that this 
hcmiplegia is but temporary. After a few weeks the patient will begin to re
gain control over the muscles, and eventua lly he will regain motion in its entire 
range, but usually with some lessened muscular strength; that is, there is a 
certain paresis remaining. Whether this regain of muscular control is due to 
the cort ical center on the opposite side of tl1c brain taking up the work of the 
Jost center (as the left hand may take up the work of the right after amputa
tion), or to a. regeneration of brain tissue, is a.t present in doubt, with perhaps 
a preponderance of testimony against regeneration of the cerebral tissue. 
Experimental transplantation of brain tissue ittSelf' from one animal to another 
h:is been done with good results from an operative point of view. Whether 
this can ever be applied to man is unknown. 

One precaution is very essential in these cases. Many patients will drscribe 
n fit of the Jacksonian type (without of course using this term), which descrip
tion a closer observation will show to be wholly erroneous. In fact, so ab
sorbed are the relatives of an epileptic in seeing that he docs not injure him
self, and in sympathetic care for him, that in most cases they are the worst pos
sible witnesses as to the character of the attacks. H ence no patient should be 
operated on for epilepsy unless his attacks have been seen either by the surgeon 
himself or by a competent and trained nurse-if possible, one who has been 
accustomed to observe such fits. Members of the family, moreover, are not 
trained observers, and for scientific accumc.v such training is essential. I t is 
essential that the nurse should be instructed by the surgeon to do absolutely 
nothing but obsen•c and immediately record the phenomena observed in each 
fit. Cold, hard, scientific facts are what we want, not sympathetic statements. 
In true Jacksonian epilepsy the patient himself, if a reasonably careful observer, 
can give much help, because he does not lose his consciousness. 

The obsenations above referred to shou ld cover, first, what muscles are first 
inrnlvecl, and, secondly, the march of the fi t; that is to say, the fit having 
started at such and such a point, whether it extends to other points in any 
definite order, and whether this order is the same in different fits. Thirdly, 
the state of the pupils should be very carefully observed. whether dilated or 
contracted, whether equally so, whether responsive to light stimulus, etc. 
Lastly, as soon after an attack as the patient is c:tpablc of using the dyna
mometcr it should be employed to determine the comparative strength of the 
muscles, especially of those first involved. which in such ca:.es are apt to be 
p:tretic in consequence of exhaustion from the spasmodic motion. 

2. Focal Epilepsy.-ln a certain number of cases in which there has 
been no lesion of which there was evidence by scar, depressed bone, or other 
signs, in which there were unconsciousness and general epi leptic spasm instead 
of monospasm (e.g. of an arm or a leg), but the attacks always began in i1 certain 
set of muscles, as if they a.lways bad their origin from the cerebral center 
dominating these muscles as a focus, from which they rndiatcd to other centers, 
an a,ttempt has been made to prevent their recurrence or extensio1~ by removing 
the center corresponding to the muscles in which the fits start. In these cases, 
even more possibly than in those of the Jacksonian type, it is necessary to 
have reliable and repeated observation of the '1ttacks before deciding to operate. 
Even with the diminished dangers of modern cerebral surgery, exposing the 
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brain, and e~pecially excising a cortical center, is not a trifling operation, but 
a serious one, which must not be undertaken without the best evidence of its 
necessity. No member of the family, no friend, no one but a trained observer, 
must be trusted to determine these facts. ~l1he testimony of the family may be 
ta,ken as a corroboration, but not as a foundation. Moreover, it has been well 
pointed out by Putnam that the value of spasms starting in the hands is not so 
great as where the spasm begins in a less easily disturbed part, as the elbow or 
the >houlder. 'l'he finger motions are highly specialized, and therefore their 
equilibrium is much more easi ly disturbed than, so to speak, the more phleg· 
matic, coarser, better-balanced muscles of the larger joints lik e the shoulder. 
If, therefore, in focal epilepsy the muscles of the ~houlder are those first 
involved, the spasm extending from the shoulder finally over the whole body, 
such a case is far better suited to operation than one in which the more easily 
unbalanced muscles of the hand, thumb, etc. are the site of the initial spasmodic 
movement. In other words, the equilibrium of the hand is more easily disturbed 
than that of the shoulder, :md is therefore of less value as a factor in determining 
us in favor of operation. Results seem thus far to indicate that in a smaB per
centage of cases, which can scarcely as yet be stated numerically, a cure may 
possibly be effected . In a number of cases, much larger than in the last class, 
considerable improvement will follow; in an equal or still larger number no 
betterment will follow. The operation, however, does not seem ever to produce 
an increase in the number of attacks. rrhe percentage of deaths in the reported 
cases is not large, yet danger is a factor in the decision of the question whether 
an opera,tion shall be done or not, which must on no account be omitted in the 
statement of the case to the patient and the family. Epilepsy is so direful a 
disease tha,t there are few parents or patients wl10 would not be willing to face 
a large risk to life fo1· the reasonable probability of betterment, and sti ll more 
if there be a chance of cure, however ~mall; and they are a11 the more willing 
when there is but slight chance of death and none of being made worse. 

In these cases it is especially important always to make a large opening in 
the bone, in order, if possible, to recognize the convolutions. When the brain 
is exposed, no antiseptics should touch it until the battery has well defined the 
center which is to be identified and removed. Jn faradizing the brain the cur
rent required is about that which is necessary to call the muscles of the thumb 
into action, and stronger currents shou ld be avoided: although no serious 
injury to the brain has thus far been reported as a result of such faradization, yet 
its possibility should lead us to use as gentle a current as will effect our obj~ct. 
The faradization should not be repeated any oftener than is necessary. 

Horsley has especially insisted here on thoroughness of excision. If any 
of the center be left, the operation will probably prove a failure. When the 
center sought for has been found and its limits determined, any large veins 
involved in its excision should first be tied, and then the center limited by 
incisions made with a sharp knife helcl vertically to the surface. This should 
penetrate to the white substance. 'l'he cortex may then be removed either by 
scissors or by knife. Sometimes we can strip off or push a,way the pia and its 
vessels from the underlying convolutions, and so avoi<l wounding any large 
vessels. It will rarely, if ever, be necessary in cases of focal epilepsy to 
remove any of the dura. After the excision, therefore, this should be care· 
fully replaced and secured by sutures, and the operation terminated as hereto
fore described. 

Unfortunately, the large majority of cases of epilepsy belong rather to 
so-called general epilepsy than to focal, Jacksonian, or traumatic. Such 
cases are evidently unsuited to any operation, and in our new·born bl)ldness, 
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be"otten of success in cerebral surgery, we should not overstep the limits of 
pr~<lcnce and operate indiscriminately and uuwisely . Each case of epilepsy 
must be tudied by itself for <lays, and sometimes even for weeks, before we 
reach a definite conclusion that it is wise to operate. :11hc surest way to dis
credit cerebral surgery is to practise unwise cerebral surgery. Hence, while 
ad\·ocating a more radical treatment than that formerly thought to be wise, we 
must be careful not to proceed to the opposite extreme of indiscriminate opera
tive interference. A progressive conservatism, if the term is allowa.ble, should 
be our rule. 

XlX.-TREPHINING FOR INVETERATE HEADACHE, I NSANITY, AND ARRESTED 
DEVELOPMENT. 

I. Inveterate Headache .-Occasionally headache will be fixed in its 
locality and of an excessively se\•erc type, so that it will interfere seriousl_v 
witb the patient's health and happiness, and ma.y even make any occupation 
impossible. 'l'he cause of such a. headache is often traumatism, resulting in 
disease of the bones. The possible existence of hysteria, gout, or syphilis 
should always first be considered, and the family and personal history there
fore should be investigated with great care. As a rule, especially in the case 
of a hysterical woman, we should refuse to undertake an operation until a 
thorough trial of all the remedial means at our comn.iand for such diseases has 
been carefully made by a competent neurologist. If then no relief has been 
afforded, in view of the very small risk to li fe involved in simple trephining it 
is proper that it should be done. Trepbining having been done, it is better, 
usually, to open the dura and inspect the brain, even if nothing furLher be 
attempted. It is not wise, as a rule, to go so far as to trephine a patient and 
then neglect the information which may be derived from the simple opening 
of the dura. Properly done, this adds practically little to the risk and may 
add immensely to our knowledge. If nothing is found, the dura should be 
sutured in place, without replacement of the button of bone. 

II. Insanity and other Menta l Disturba nces.-':l1he most remarkable 
case in which a psychical disturbance has given a clue to the diagnosis is 
reported by Macewen. The man had been injured, and a year later suffered 
from melancholia an(l a tendency to homicide. 'rhcre were no motor phe
nomena whatever, but it was discovered that for two weeks after the accident 
he had suffered from the form of apraxia called mind-blindness. Vision was 
perfect, but wha.t he saw conveyed no impression to him. His New Testament 
was recognized by touch, but on opening it the printed words had no mean
ing for him. A lesion in the angular gyrus was diagnosticated, and on ope
rating it was found that a. portion of the inner table ha.cl been detached and 
was pressing on the supra.marginal and angular convolutions. The man made 
a good recovery. This case is cited especially as an indication of how a 
minute, painstaking investigation of the history of an injury and its sequels 
may prove to be of the greatest value in locating, and therefore in reli eving, 
the disorder. The number of cases of insanity after injury is very consid
erable, and operation is certa inly justifiable in such cases if in any, provided 
there be reasonable indications not only of an injury, but also of such connec
tion between the injury and the insanity as would show that the injury stood 
in a causal relation to the mental disturbance. It would be folly, for instance, 
to trephine for an injury received after the insanity began unless there were 
independent reasons for doing so, such as paralysis, etc., as a direct result of 
the injury. Mr. Claye Shaw has recently trcphincd also in cases of general 
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paralysis of the insane, but the number of cases is too small and the time since 
the operations too brief to give any data for an opinion whether the operation 
is wise and will do any good. 

III. Arrested Development.-If the cause of the arrest of develop
ment be trauma.tic, something may be done with a hope of relief, as in a remark
able case of Dr. Felkin and Mr. Hare in which a. girl of seventeen had sustained 
fracture of the skull at the age of ten months, followed by paralysis and im
perfect development of the right arm and leg. A cyst was found two inches 
in depth, with an osteopbyte half an inch long. This existed outside the dura, 
which was not opened. 'l1he operation was followed by marked improvement. 

Where, however, the arrest of development is congenital, the en.use has 
undoubtedly arisen during intra-uterine life, and there is serious doubt whether 
any good will follow operation in such cases. As has already been indicated 
under the head of l\licrocephalus, it is possible that a certain number of cnses 
of general arrest of development of the brain itself in size may be benefited by 
a linear craniotomy. As a rule, however, in cases of arrested development of 
intra-uterine origin, with the exception perhaps of microcephalus, it is undoubt
edly wiser not to operate, as operation simply exposes the patient to danger with· 
out any reasonable hope of improvement. 

CHAPTER II. 

SURGERY OF THE SPINE. 

'l'ni:: general anatomical considerations in relation to the spine which 
influence the diagnosis and treatment of its various diseases and injuries may 
be briefly summarized as follows: 

It supports the weight of the bead, connects the bones of the thorax with 
those of the pelvis, forms a bony canal for the reception of the spinal cord, 
gi\'CS a. basis of support and attachment for the ribs, and, owing partly to its 
curves and partly to the fact that it is made up of so large a number of 
bones with the intervertebral disks interposed between them, it lessens in a 
very remarkable manner the effects of shock transmitted to it from various 
parts of the body. 

The normal curves of the column are three in number, and are all antero
posterior. In the cervical region the normal curve is conYex in front; in the 
dorsal, the convexity is posterior; in the lumbar, the convexity is again ante
rior. These curves a.re maintained largely by the varying thicknesses of the 
intel'\'ertebral disks and partly by the differences in the vertical thicknesses of 
the bodies of the vertebr:£. 

On each side of the spine are powerful muscles which run longitudinally, 
the tendons of which are inserted into the processes of the vertebr>£. These 
muscles maintain the body in an erect position, and when in a condition of 
health preserve the vertical position of the spine by preventing it from 
inclining to one side or the other. The spinal cord, which is usually about 
seventeen or eighteen inches in length, does not fill the spinal canal, but is 
separated from the walls of the latter first by its investing membranes, and 
then by some loose connective tissue containing a plexus of large veins. It 
extends in the adult from the upper border of the first cervical vertebra to the 
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lower border of the first lumbar vertebra, where it ends as a. slender prolonga
tion of gray substance extending into the filum terminate. 

The membranes of the cord consist of the pia mater, or vasculnr membrane 
closely embracing the surface of the cord itgelf, the arachnoid, separated from the 
pia. mater by an interval known as the su barachnoid space, and the outermost 
membrane, the dura mater, separated from the arachnoid by an interval known 
as the subdural space. 'rho arachnoid and dura mater are here and there con
nected by ttreolar tissue, but for the most part are simply in contact, the cercbro
spinal fluid keeping the arachnoid in close relation to the under surface of the 
dura. rl111e cord is steadied in the spinal canal largely by means of the nerves which 
find exit through the intervertebral foramina, on each side of the spina.I column. 
The anter ior or motor roots a.re the smaller of the two; the posterior roots, 
which arc sensory, arc composed of finer filaments, and each root bears a. gan
glion which is situated in the intervertebral foramcn just external to the point 
where the nerve perforates the dura. 'l'hc roots of the spinal nerves on leaving 
the cord do not pass out directly at the same level, but run obliquely downward, 
so that the point at which a particular nen'e emerges from the cord is consid
erably higher than the point at which it emerges from the spinal column, this 
difference of level increasing from aboYe downward. For examplC', the eighth 
dorRal nerve emerges from the spinal cord opposite the seventh <lorRal vertebra, 
but from the spinal colwnn between the eighth and ninth dorsal vcrtebrre. 
These anatomical and physiological facts will serve to make somewhat clearer 
the descriptions of the various diseases an<l injuries of the spine and of spinal 
operations. 

CONGE'.'l'lTAL DEFOlntlTJES. 

SPINA BIFIDA.-1-'he 
chief congenital deformity 
associated with the spine 
is due to an a.rrest of de
velopment, owing to which 
the symmetrical hnl \'CS of 
the spinal column fail to 
unite, leaving a more or 
less considernble space be
tween them . The gap ma.y 
extend completely through 
the bodies of the vertebrre, 
or may be limited to tho 
arches and the spinous pro
cesses; the latter is the 
more common. The lum
bar portion is the part 
chiefly affected, 50 per 
cent. of all cases occurring 
in this region, 12 per cent. 
in the lum bo-sa.cral, an<l 
27 per cent. in the sacral. 
As the result of this de
ficiency the membranes 
of the cord are pressed 
through the opening1 form
ing a tumor known flS 

spina b ifida (Fig. 219), 
on account of the condition 

Fw.219. 

Spinnllifldfl (originnl), 
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of the spine which gi,·es rise to the deformity, and as hyd rorhach is, on 
account of the fluid contained in this tumor. 'J'he latter varies in size from 
that of a walnut or of a closed fist to that of a child's head. It is sometimes 
covered with skin normal in color and appearance, but oftener the skin is thin 
and translucent, or it ma.y be entirely abse11t, in which case the tumor will 
ha.\'C a raw, florid appearance. 1The true sac of the tumor consists of the mem
branes of the cord blended together and enclosing a. liquid which is ordinarily 
the cerebro-spinal fluid. It usually communicates directly with the brain, as 
in the normal condition, through the opening in the pia. mater at the lower 
border of the fourth ventricle. Pressure on a tumor of this variety will there
fore sometimes cause stupor by increasing the pressure upon the brain. The 
cord is variously situated as regards the sac, being sometimes in front, some
times behind, and sometimes spread out as a thi11 layer upon its internal 
surface. When the protrusion consists only of mcm branes and fiuid 1 it is 
called a sp inal meningocele; when it contains a portion of the cord also, 
it is called a meningo- myelocele. When the central canal of the spinal 
cor1l i:.i dilated, forming the caxity of the sac, the tumor is called a sy r ingo
m ye locele or syringo- myelia. 'rhe second of these is by far the more 
common. 

The diagn osis of this condition may be made by observing the follow
ing points: 1. 'l1he tumor is congenital. 2. It occupies a central position, a 
peculiarit.v which characterizes most tumors of intraspinal origin. 3. It may 
probably be reduced by gentle pres~ure, or at least greatly diminished in size, 
the diminution being attended with increased tension of the fontanelle, and 
sometimes with stupor, convulsions, or other nenous symptoms. -!. The bony 
margin of the gap in the spine can often be felt at the base of the tumor. 5. 
The tumor becomes more tense when the child cries or coughs. 6. It is often 
translucent, and when so an opaque band or bands, consisting of the spinal 
cord an<l nerves, may sometimes be seen upon the inner surface of its wal l. 
7. It is apt to be associated with other deformities, such as hydrocephalus or 
talipes, or with paraplegia, vesical or rectal paralysis, etc. 8. 'l'he cutaneous 
covering of the tumor is often absent. 

Occasionally some of these symptoms may exist and not others. We may 
have a congenital tumor situated over the mid<lle of the spine, fluctuating and 
with thin and translucent walls, but not perceptibly affected by the coughing or 
crying or straining of the patient, and not associated with hydrocephalus or club
foot or paraplegia.. In this case the tumor is probably a meningocele, in which 
the communication with the spinal canal bas been shut off. 'fhe usual course 
of such cases is toward death, which commonly occurs within six or eight 
months; Rpontaneous cure occaRionally. but rarel.y. happens, the vertebral arches 
growing and 1le\·eloping, and the neck of the sac correspondingly contracting, 
and finally becoming shut off from its communication with the canal. Oftener, 
however, the integuments and membranes over the tumor ulcerate, the con
tents of the ~ac escape, and frequently the child dies in convulsions or will 
perish soon afterward from a septic meningitis following infection through the 
ulcemted tract. 

Treatment.-Tf the tumor is small, covered with sound sk in, and not 
growing rapidly, it should be enveloped in raw cotton and supporte<~ by a very 
loosely-fitting elastic bandage? or gutt~-percha ma.y b~ used_ as a bmder; or a 
layer of cotton brushed over with collod1on may be applied to its surface. There 
isa chance by this method that the tumor may shrink and disappear._ The out-

~o:!.1 ~~ ~~~;~i~J1:3~o~~~~~~g:b:: ~::~ i~t~1,e i~n~~tt f~~·~1::~cp~~-:~~.:~e c~~li1l~a~:~~ 
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As to operative measures, while various successes have been reported by 
other methods, such as simple tapping and drainage, and more recently in a 
limited number of cases by excision of the sac, yet on the whole the method 
of injection of the sac seems at present to offer the greatest prospect of ulti
mate recovery with the least immediate danger. 'J.1he sac being cleaned, a. 
syringe which will holrl about 2 drams of an iodo-glyccrin 'solution (iodine, 
10 grains; iodide of potassium, 1 dram; g lycerin, 1 ounce) is chosen, and a. 
mo<leratcly fine trocar. The puncture in the swelling should be made well to 
one side, obliquely through healthy skin, an<l not through the mcmhran<?us sac-

~~;~1;.i~teo~~~~~~g~~~1fh~0 c~;~~~o~:~~~~li~~,t~1.0 cIT~1 ~~~ ~!~~:~~ f~1 ~c~;·1~~~,isi~ 
is probably better not to draw off much, if any, of the fluid on the first occasion. 
~I.1he child should be la.id upon its side. About a dram is the quantity recom
mended to be injected. Care must be taken to prevent escape of the cerebro
spinal fluid, because any lca.kage may lead to septic meningitis and death. When 
the needle is withdrawn the tissues should be pressed around it and the little aper
ture immediately painted with collodion and io<loform and covered by a dressing 
of dry gauze secured with collodion. A little chloroform may be given, to pre
vent any crying and straining at the time. The child should be kept as quiet as 
possible afterward, on its side, and an assistant should make sure, for the first 
hour at least, that no leakage is going on. Shrinking of the cyst, setting in 
rapidly and continuing steadily, shows that all is well. If the injection fail 
altogether or cause only partial obliteration of the sac, it should be repeated 
at intervals of a week or ten days (Jacobson) . 

A number of successful cases of excision have been reported, and recently 
Bayer has reviewed the whole subject, and rejects the use of the seton, 
the injection of iodine, and the excision of a part of the sac, as being at the 
same time unsatisfactory and dangerous. Ile urges that the condition is one 
analogous to hernia au(! should be treated in a somewhat sim il ar manner; 
that the danger of meningitis in the one case is no greater than the dan
ger of peritonitis in the other; and that, as com pa.red with' the operation 
above mentioned, it is both safer and more radical. In one case he operated 
in the following manner: Two lateral flaps were ma.de from the sk in covering 
the tumor and were dissected down to its pc<licle, and the sac of the meningo
ccle was opened. The cau<la equina was seen flattened out on the posterim· 
wall of the sac. It was loosened after dilatation of the incision, and was 
replaced in the spinal canal. The sac of the mcningocele was then removed, 
leaving only two lateral flaps of the dura, which were sewed together after 
thorough antiseptic cleansing of the wound. The muscles and skin were after
ward brought together separately. The case was successful. Bayer suggest..~ 
that possibly in the future, through a greater development of the tech11ique of 
the operntion, a bony roof over the sewed sac may be produced by forming 
two lateral pcriosteal flaps from the canal of the sacrum. 

llildebrand has collected 87 cases of excision with 23 deaths, a mortality 
of 26.4 per cent. Unquestionably, operative measures, especially in men
ingocele, arc gaining ground in the estimation of surgeons. 

SPINAL TUUOUS. 

Congen ital tumors other than spina bifida arc found chiefly in the sacral 
region, and may be of various kinds. Lipomata sometimes here attain a. 
very large size, and occasionally spring from the interior of the spinal canal. 
Dermoid cysts, containing the usual contents, hair, sebaceous matter, etc., 
are not infrequent, and may communicate with the rectum or the bla<lder. The 
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so-called congenital sacral tumor is a 1argc mas.s occurring in the region 
of the coccyx. sometimes pedunculated and made up of cysts of various sizes, 
often lined with columnar epithelium and filled with a viscid, gelatinous mate
rial. Fc:etal tumors of all sizes may be found in the same region, and ma.y 
contain merely masses of the different tissues or a considera.ble and well-devel
oped portion, a limb or a trunk, of the fretus incorporated with the individual 
who bears it. 

All these growths may be treated by excision, although, as their extent is 
often uncertain before operatiC1n, great caution should be exercised . 

Tumors of the spinal cord itself may be either intra-medullary or extra
medullary, and arc of great variety . The diagnosis will usually be made by the 
neurologist rather than by the surgeon, but it is proper to give a brief outline 
of the general diagnostic points which it will be necessary to bear in mind 
before deciding upon or rejecting operative interference. In the first place, it 
will be requisite to determine whether the symptoms are due to pressure on the 
cord or to inflammatory or other changes involving primarily the structure of 
the cord itself. If, in a. case of paraplegia, there is the history of a. very 
gradual onset beginning with pain and followed first by motor paralysis and 
then by sensory paralysis; if the _symptoms are irregularly unilateral; if the 
pain has first seemed to be neuralgic or rheumatic and burning and shoot
ing in character; if the anesthesia and pain in the lower limbs ascend grad
ually from the soles of the feet toward the trunk ; and if at the same time 
there is a. constant dull ache in a distinct segment of the spinal column, accom
panied by a feeling of weakness at that point, much heightened by fatigue,
we ha vc a group of symptoms pointing strongly in the direction of a neo
plasm. In addition, it would be found that at first the reflexes,' both deep and 
superficial, were much exaggerated, becoming gradually lost as destruction of 
the cord with descending degeneration and wasting grew more marked, the 
abolition of the reflexes beginning, as in the case of the pa.in and anesthesia, 

in t:fe11~f ~~i1:08ii~c~s~n~epi~~~!:~h~r~l~~'~!Z~~~,;~~· spasms with clonus, which 
are most marked in the intradural cases, as is also the symptom of rigidity. 
Local nutrition is not usually impaired: tenderness of the spine on percussion 
when it occurs in the dorsal region appears to be lower than the tumor pro
ducing it; in the cervical region this generalization does not seem to hold so 
closely. The feeling of stiffness and weakness will usually be found to corre
spond to the position of the tumor. Lateral cunaturc of the spine is a. 
secondary result of the tonic spasm of the spinal muscles, and therefore the 
concavity of the bend is on the same side as the growth . 'l1he pupils are not 
affected, except when the cord is pressed upon above the level of the second 
dorsa I nerve. 

The age of the patient, judging from Mr. llorsley's tables, throws but little 
light upon the diagnosis of tumor, as we 6nd lipomata occurring at an average 
age of two and a bt1lf years, sarcomata at eighteen years, echinococcus at thirty
four years, tubercle at thirty-nine years, scirrhus and myxoma. at forty-eight 
and fifty-three years. These figures apply to extradural growths. In the case 
of intradural growths we have tubercle a.t eighteen and a half years, myxorna. 
at forty-three years, 6brorna at forty-four years, sarcoma at forty-one, psam-

1 By a" reflex" is meant an in voluntary muscular response to certain irritations of the skin 
(superficial reflex) or of the mu..cles (deep reflex), or, as it isoftenealled1 "tendon-reflex." The 
commonest eumple of a superficial reflex is the movement of the leg upon ticklinj?' the foot
sole; the heist in!)tanoo of a deep reflex is the "knee jerk,11 or sudden extension of the leg fol
lowing a tap on the ligameotum patellre. 



SURGERY OF THE SPLYE. 549 

momo at fifty-one years. It will be seen, therefore, that while age may be of 
use in excluding certain forms of growth, as, for example, tubercle in intra
dural growths in persons beyond thirty years, it is of but little value in de
ciding the general question as to the presence or absence of a neoplasm. 

'l'bis sketch of the principal symptoms makes a tolerably distinct clinical 
picture, but one which is, nevertheless, liable to great variation, and therefore 
difficult to differentiate from that of certain conditions of the cord, some of 
which are due to causes quite beyond the reach of operation . 'l'he chief of 
these are-spina.I hemorrhage, extra-medullary or intra-mcdullary; pachymen
ingitis extcrna, from caries; chronic transverse myelitis; primary lateral 
sclerosis or spastic paraplegia; hypertropl1ic cervical meningitis. 

Having dcci<lcd in any given case that the symptoms arc probably due to 
tumor, the interesting question, whether it is within or outside the membranes, 
will sti ll remain to be settled. 'l'he best general guide will be found in the 
fact th.it the symptoms of intra-medullary growths are chiefly those of motor 
and sensory impairment, while the extra-medullary growths produce much more 
markedly irritative effects, as, for example, pain, spasms, etc. In the presence 
of a paralysis of gradual development, preceded by long-continued sigus of 
nerve-irritation and with a distinct unilateral element, the transference of paral
ysis from one to the opposite limb having been effected slowly and after a 
considerable interval, the diagnosis of compression of the conl by some cause 
outside of its own structure would seem warranted. Aneurysm might be 
excluded in the absence of the characteristic physical signs and of evidence 
of erosion of the spinal column; gumma. would be accompanied by a history 
of syphilis, would often be associated with other and recognizable specific 
lesions, and would possibly yield to the use of iodide of potassium : a. new growth 
(cancer or tubercle) in the bodies of the vertcbrro themselves generally causes 
a perceptible deformity. By attention to the points which have been men
tioned a. tolerably correct opinion may be arrived at. 

Prognosis.-All the evidence which we now have points to extraordinary 
repa.rative power on the part of a cord which has simply been suffering from 
compression, and to au almost equally remarkable tolerance to operative inter
ference. The nmterial for finely differentiated prognosis can hardly yet be 
said to exist, but in a general way it is safe to say that the diagnosis of 
tumor (if it be non-malignant) carries with it a reasonably favorable prog
nosis, which is strengthened if, in addition, the tumor is thought to be extra
medullary. 

As a result of these considerations it seems proper that every case of focal 
spinal lesion thought to depend on a tumor, and not distinctly a malignant and 
generalized disease. should be regarded as amenable to operative interference, 
at least of an exploratory character. no matter how marked or how long con
tinued the symptoms of pressure may have been. '.!'he operation is practi
cally identical with that of resection of the larninro. (Rec p. 572.) 

NEURALGIA.-Tn some cases of intractable brachial neuralgia, and in others 
of spasms with violent neuralgic pains in the region suppli ed by the lumbar and 
sacral nerves, intraspinal section of the posterior roots Las been performed. The 
operation has been done in five cases, in two of them with some improvement, 
in the others without much success. I t should certainly for the present be 
reserved for cases in which it is desired to verify a doubtful diagnosis, or for 
those in which tho pain is so great and so little affected by other treatment as 
to justify so serious an operatioi;i. It may be performed by following the direc
tions for resecting the arches and opening the dura in the manner described on 
page 572. 
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SPINAL CURYATURES. 

The more common pa.thological currntures of the spinal column are three 
in number: Scoliosis, or lateral curvature; J(yplwsis, or .Exeun1ation, an 

antero-posterior curve with tbe convexity backward; and 
Fw. 220. Lordosis, or Incurvation, an antero·postcrior curvature with 

the convexity forward. 
LATERAL CURVATURE.-ln scoliosis the spine describes 

two or more lateral curves with their convexities on oppo
site sides of the longitudinal axis of the back (Fig. 220). 
The vertebrre of the region involved are also otherwise 
changed in their relations to the sumc axis, being rotated 
so tha.t their spinous processes point towar<l the concavities 
of the lateral curves (Pl. XV, Figs. 3 and 4). 

Varieties.-'l'he most common curvatures arc those in 
the upper part of the dorsal region with the convexity to 
the right side. The second or compensatory curve is in 
the lumbar region with its convexity toward the left (Pl. 
XV, Figs. 1 and 2). In marked cases a. third, also com
pensa..rory, may form in the cervical region, and will also 
have its convexity on the opposite side from the original 
curve. Occasionally four or five curves may exist, recip
roca1ly compensating one another. 

Prl~t~~~r"i~~~~~::l une~~~:i1~1 t!~~e~~:~::Ct d~se~~~~nt:e ,~::~~e~s~~;:;, c~I;be :~: 
(Agnew). base of the wedge toward the convexity of the curve. 

'fhe rotation of the bodies of the vertebrre (Fig. 221) is often so extreme 
that their anterior surfaces point directly toward the convexity and the spines 

F10 . 221. 

Torsion in LateralCurvature(Bradfordnnd Lo\·ctt). 

toward the concavity of the curve. This tends to bring the spines back again 
into the median line, although sometimes in these cases the twist is so great 
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L11tcralcurvatu rcof thespine(scoliosis). 
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that the angles of the ribs and the transverse processes of the vertebrre occupy 
exactly the position of the spinous processes. 

The ribs on the convex side are widely separated, and arc more horizontal 
than they normally should be; their angles become prominent, and the scapula 
is carried forward with them, making :.1 large "hump " in the dorsal region. 
On the concave side the obliqui ty of the ribs is exaggerated, aml in bad cases 
they may even touch the crest of the ilium. 'l'he thorax is therefore generally 

~~~~~~t(~t1~V:eF~~-a3t:;~itl). will present an abnormal prominence of the left 

Causes.-Predisposing causes are general weakness, prolonged ill heal th, 
rickets, rapid growth , struma, etc. 'fhe exciting ca.uses a.re all those condi t ions 
which in such a subj ect produce for long periods an undue inclination of the 
spine to one side or the other. 'l1110 typical cases arc accord ingly seen in deli
cn.te girls between twelve and twenty, whose muscular strength and develop
ment do not keep pace with their growth, who sit for hours a.t a desk with no 
support for their backs, and who carry a heavy weight in the shape of school
books to and from school, and usually on the same side of the body. Any 
habitual one-sided position of the body will have the same elfect. Other causes 
are obliquity of the pelvis, produced by unequal Jength of the lower limbs; uni
lateral muscular atrophy due to central changes when the seat of the trouble 
is in the spinal cord; unilateral muscular ltyptJrtroplty, from over-use of one 
side; or spasm. from central disease will draw the column toward the side of 
the enlarged or contracti ng muscles. Sacro-iliac disease, by causing the 
patient to lean away from the affected side to relieve pressure, empyema, 
through the result ing contraction of the thorax, and mo,-bid growths of the 
sides of the trun k or pelvis, by their weight, may produce the same result. 

Sym ptoms.-Thc earliest development of this trouble is often insidious. 
'l'he first complaint of the patient, if a boy, may be that the suspenders on one 
side slip olf bis shoulder, or in the case of a g irl it may be first noticed by the 
dressmaker, who may wish to pad out one of her shoulcli:!rS. Examination will 
show a. slight prominence of one scapula, and pcrlrnps of the opposite iliac crest, 
and if the spinous processes are followed down the back by one fin ger with firm 
pressure, the resulting red line on the skin will show the curve unmistakably . 

In severe cases the" hump " on one side, usually the right, the elevation of 
the right shoulder, the projection of the ilium on the left side, the prominence 
of the left breast, and the easi ly recognized cun•es of the spine, constitute an 
unmistakable group of symptoms, the majority of which are always present. 

In hysterical distortion of the spine the curvatures disappear on making 
the patient bend forwa rd until the fingers touch the ground. In caries of the 
vertebrre with lateral instead of antero-posterior cur vation the characteristic 
symptoms of Pott's disease will be present. (Seep. 554.) 

T reatment.-Perhaps the most important advice to be given to the gene
ral practitioner in relation to the treatment of this condition is a ca.ution against 
the use of braces, corsets, jackets, and other mechanical appliances which, by 
confining the movements of the chest and supplying an artificial support in 
place of the muscles which it is most desirable to develop, actuaHy do great 
harm to many pn.tients instead of good. 

Careful attention to the general health , a rigid observance of all hygienic 
rules, properly directed exercise both active and passive, and massage, consti
tute the essentials of the only treatment lik ely to be of service. 

'L'be exercise should be prescribed by the physician. 'l'he patient should 
walk a certain t ime da ily carry ing a light weight balanced on the head; should 
several times daily swing fo r a few minutes by the hands from a cross-bar ; and 
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should sit on a seat raised some inches on the side corresponding to the con
vexity of the lumbar cune, so that the spine may be strengthened during the 
efforts to prnduce a curve compensatory to the obliquity of the pelvis produced 
by the slanting seat. A high sole on the shoe on the same side bas a similar 
effect. 

'l'he patient should be taught to hold the back in the position in which the 
surgeon finds the curves to be least perceptible, as in that position the weak 
muscles must act most vigornusly and will gradually be strengthened. A form 
of exercise which has been advocated by excellent authorities consists in 

FlG. 222. 
placing the patient face downwart.l on a table, bringing 
the shoulders and trunk over the end, and then, while he is 
held on the table by an assistant who embraces the legs and 
tbigLs, causing him alternately to flex and extend the body 
at the hips while the surgeon or masseur resists his efforts. 
l\Iassage of the weak muscles, electricity," muscle-beating," 
etc. are vn.lua.ble adjuncts. Iu very severe and long-stand
ing cases with marked deformity an<l great weakness, the 
use of a spinal jacket (Fig. 222), preferably of leather, but 
it may be of plaster or steel, may be absolutely necessar~~. 
Carefully tlirected gymnastics with tbe use of special appa
ratus arc often beneficial. 

POSTERIOR CURYATURE, OR KYPnos1s, as a distinct dis
ease, is met with in infants as a result of rickets, or of hav
ing been nursed in a. sitting posture, or encouraged to sit up 
straight at a very early nge : at puberty it is usunlly found 
in the snme class of patients as the subjects of scoliosis, and 
arises from the same cause; i.e. it develops in weakly girls 
from long continuance in a bad position, such as they often 
assume in practice on the pianoforte or at a school-desk : in 
adults it may also be caused by employment that necessitates 
constant stooping over, especially if this is associated with 
poor food and bad hygien ic surroundings. It is accordingly 

1j~g~~J:tc\~~~·r~)~ ~:~~ s~nm~~~~~~~e~}' ;~~~ec~slh~~bd~~~:;e,t~i~o~;~:J;·l iti?~t=~~-~ 
mans, or is caused by an unconscious effort to relieve certain symptoms, as 
dyspnea. in asthma and emphysema, tenderness in metritis and chronic peri
tonitis, pain in muscular rheumatism or in chronic rheumatic arthritis. 

Patho logy.-ln the slighter forms of the disease there is merely relaxa
tion of the vertebral ligaments, with separation of the laminre and spinous 
processes. In others there is .a.bsorption of the anterior portions of the inter
vertebral disks and of the boches of the vertebr::e. 

D iagnosis.-It requires to be diagnosticated only from the deformity of 
Pott's disease, which may be easily done by noting the absence of muscular 
rigidity, of pain or tendern~ss? of absc~ss, of co_mplications of the spinal cord, 
etc. 'l1he curve of kyphos1s is extensive and 1s a true curve, not an angular 
projection of one portion of the spine. The disease occurs more frequently in 
the aged than in children. 

'The treatme nt consists in removing the cause and in developing the weak 
spinal muscles by appropria.te exercise and massage. In young persons aban
donment of the vicious posture, with the use of proper exercise, will generally 
effect a cure. In adults, an<l especially in the aged, the condition is apt to be 
permanent, and if very pronounced may require the use of some form of spinal 
brace. 
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ANTERIOR CURVATURE, OR Lon.oos1s, is often congenital, and may be clue 
to rickets or to <li ease affecting the posterior portions of the vertebral bodies, 
but is commonly com pensatory and secondary to the deformity of Pott's disease. 
It may be proc\uccc\ by anky losis of the hip-joints in partial flex ion. 

It is usually found in the Jumbo-dorsal region, and consists in a marked 
forward curvation of th e lumbar spine, throwing in th e loins so that a deep 
concavity ex ists in the lumbar region, making the sacrum and the hips promi
nent, depressing the pubes, and causing a protuberance of the abdomen. 

Treatment.-As a rule, it requires no surgical interference, but occasion
ally, when it depends upon caries of the vertebrre, some artificial appliance 
will be needed. 

SPONDYLITIS DErORMANS is a term which, though etymolog ically appl icable 
to an inflammatory disease of the vertebrre producing deformity, such as J,Jott's 
disease, is ernp1oyed clinically to denote chronic rheumatic arthritis of the 
vertebral column (TreYes) . It is a disease of old persons, as a rule, though 
occasionally it is seen in middle life. It is attended with the same changes that 
characte rize arthritis <lcformans everywh ere (see section on Diseases of J oints), 
and is marked by absorption of the intervertcbral disks, by the formation of 
osteophytes upon the bodies of the vertebne, and finally by firm bony anky
losis of several vertebrre. 'rhe disease begins with pain in the back, followed 
by rigidity and the development of kyphosis. 'The cun-e increases, the ribs 
become fixed and the thorax immobile, so that respiration is abdominal. When 
it comes on in middle-aged or elderly persons, and is moderate in extent, it does 
not seem g reatly to influence the expectation of life. 

Treatment is of little or no avail, but may be conducted on the general 
principles applicable to chronic rheumatic arthritis elsewhere. 

TUBERCULOSIS OF THE SPI NE. 

PoTr's DISEASE, SPONDYJ.TTrs.-Cause.-Tubercular inflammation of 
the bodies of the vcrtebrre is a disease usually found in childhood, affecting 
more frequently delicate children between the ages of three and ten years, of 
poor parents, and especially those of tubercular famili es. No age or class is 
exempt, however, and occasiona1ly no family history of struma or of tubercle 
can be elicited. Usua1ly the affection is ascribed to some sligh t traumatism; 
this ma.y be the exciting cause in many instances, but the tubercul::tr diathesis 
or soil is essential to the production of the typical disease. 

Pathology .-'J'he inflammation begins in the cancellated st ructure of 
the vertebral bodies, which undergoes the changes characteristic of tubercular 
ostitis elsewhere, the extent and rapidity of the process being proportionate to 
the number and activity of the bacilli on the one hand and to the vitalitv of 
the t issues and of the Individual on the other. 1'he results of the raretJing 
ostitis thus set up may accordingly be threefold: 1. Hcsolution; 2. Caseation; 
3. Liquefaction. 

1. When resolu tion tak es place, after a certain stage has been reached, the 
normal cells get the mastery, the bacilli disappear , the inflammation slowly sub
sides, the exudation is reabsorbed, and the parts return to their origina1 condi
tion. 'rhis result is rare. 

2. Far oftener the process of disintegration and casea.tion advances, the body 
of the vertebra breaks down, usually at the anter ior border first, and masses of 
fungous granula.tions replace the osseous cancelli and in vade the intervertebral 
spaces, causing absorption of the disks. Even at this stage, however, repair 
may begin; ankylosis may follow the transformation of the granulations into 
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sound fibrous tissue, and a. return to health with little or no deformity or func
tional disa.bility may ensue. 1.'his is the result aimed at by the surgeon, and as 
a rule his successful cases belong to this group. 

3. In the third cla~s the destructive procefl.s is of greater activity: the case
ous masses formed in and between the bodies of the vertebrro liquefy and become 
collections of so-called '·tubercular pus;" the anterior surfaces and adjoining 
edges of the affected vertebrre disappear, as do the intervertebral disks; 
the whole vertebral body may be absorbed, or more rarely may practically 
become converted into a large sequestrum lying in a caseous abscess filled 
with a serous exudation mixed with minute particles of bone, necrotic frag
ments of connective tissue, and cheesy d~bris, which together give its contents 
a milky appearance. 

Still lotcr, this collection of fluid finds its way toward the surface by one 
of several channels and becomes a so-ca1lecl spinal abscess, often, if it breaks 
spontaneously 01· is opened carelessly, undergoing infection with pyogenic germs 
or with germs of putrefaction or with both. During this time the disap
pear:rnce of the bo<li<'s of the diseased vertebrre, permitting the undue approx~ 
jmation of those above and below them, has caused a change in the shape of 
the spinal column, a falling forward of the segment above the diseased area, a 
backward projection of the s.pinous process of the vertebra nearest the area 
of disease, and the formation of a distinct prominence, which is known by the 
unscientific name of "angular curvature" (Pl. XVI). This most commonly 
occurs in the dorsal region. A compensatory lordosis often follows in the 
lurnbo-dorsal rep:iou . ~.L1his occurs, though very rarely, as a primary deformity 
resulting from disease of the posterior portion of the vcrtebrre. It is, as bas 
bec11 said, more often congenital an<l hereditary or associated with rickets. 
Caries in the cervical or lumbar region first causes the disappearance of the 
normal backward concavities of the spine in these regions, so that straightness 
of the spine in the neck and in the loi11s has the same significauce as a mode
rate projection in the dorsal region . During this time a slow thickening of 
the connective tissue between the dura and the walls of the canal is going on, 
a so-called external pachymeningitis, which is the chief cause of the paralysis 
occasionally 1'l-een in this cJisease. f}

1his inflammatory growth is oftenest ante
rior, and by its pressure produces motor paralysis; frequently, however, it is 
also posterior, and then there is paralysis of both motion and sensation . Occa
sionally. but rarely, the bodies of the displaced rnrtebrro impinge upon the 
cord. Still more rarely there occurs a transverse myelitis of the cord itself. 
In both these latter cases there would, of course, be paralytic symptoms. 

Symptoms of Pott's Disease.-Tbese vary with the stage and extent 
and situation of the inflammatory process, but observe approximately the fol
lowing or<ler in their denlopment: 

1. 'fhe child will complain of pain in the region supplied by the nerveg aris
ing from the affected segment of the cord. If the disease is lumbar, the pains 
are abdominal and arc apt to be associated with vesical irritability; if dorsal, 
the pains nre epigastric or intercostal, and respiration is sometimes irregu
lar and hurried from the failure of the respiratory muscles to take their full 
share in the work; if cerv ical, neuralgic pain or numbness in the arms and 
hands, a tick ling cough, and difficult deglutition are the prominent symptoms. ~ 
It is to be noted that the pains are apt to be symmetrical. 

2. Increase of JJain 'llpon ·movement, and especially upon jumping or upon 
flexing or rota.ting the spine, is extremely significant. If the child can ju!Dp 
painlesRly from a chair to the floor, it is almost certain that no inflammat10n 
of the body of a vertebra exists. If the vertebrre be crowded together by 
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Pott'sdiscascofthcspinc (S)"H.lndylitis). 
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pressure on the bead or shoulders while the patient sits or stands or while he 
lies face downward across the knees of the surgeon, the pain will be much 
increased. Conversely, if while erect the patient be gently lifted by the bands 
under the chin and occiput, or if in the prone position on the surgeon's lap the 
latter's knees be separated so that the spine is elongated, pain will be relieved. 
Pain may be increased by percussion of the spinous processes, and sometimes 
the sk in over the spi n::il gutter and the neighboring muscles is tender to the 
touch; but these signs are of slight va.luc if present, and are by no means 
constant. 

3. Involuntary immobilization of the spine, a result of this pain upon 
movement, is a very characteristic symptom. If the child is asked to look at 
something behind him, he turns the whole trunk. If he is requested to pick up 
something from the floor, he stoops by bending the thighs upon the trunk and 
the knees upon the thighs, never by flexing the spinal column in the usual 
way (Fig. 223). In walking he mo,·es as though on ice, sliding or shufBing 
along so as to avoid the jar of successi,re steps. In standing he fixes the upper 
portion of the column by the aid of the trapezii and the other scapular muscles, 

Fw. 223. 

FIG. 224. 

Standing Position in Pott's 
Disease (Agnew). 

the action of which at the same time raises the shoulders and throws the arms 
out from the side (Fig. 224). 

4. In stitnding or sitting there is also an involuntar,IJ. lran~ferenae of tlie 
we~iht of the head and shoulders arnl parts above the chscased area. to tho 
pelvis by means of the upper extremities. The h.ands are often pln.ccd u.pon 
the hips nml the arm muscles are ten~e. Jn walkm,!!; about a room the little 
patient will ~npport him~clf upon nrticlcs of furniture. going fro1_n one to an· 
other with great care, losi ng no opportun ity to la.y hol1..l of a chair or a couch. 
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5: The deformity will usually be characteristic, and has already been 

descr1 bed. As a rule, the diagnosis by means of the above symptoms should 

be possible before any material change in the contour of tlie fiipine occurs. 

6. Spinal abscess occurs later, and will vary in its position according tc 

the seat of the caries. a. In disease of the cervical vertebr::e the abscess is 

apt to be retro-pharyngeal. A fluctuating swelling appears in the pharynx, 

usually to one side of the median line. If it shows externally, it does so 

behind the angle of the jaw. Sometimes it follows the resophagus into the 

mediastinum, or it may pass between the longus colli and scalene muscles and 

point on the neck in front of or behind the sterno-mastoicl. 
b. In dorsal caries the fluid collects along the front and sides of the dorsal 

vertebrre in the posterior mecliastinum. 'l'hcncc it may pass between the trans

Fm. 225. 

PsoasAbscess (Albert). 

verse processes to the back, constituting dorsal 
abscess; or may descend to the diaphragm, pass 
under the outer arcuate ligament, and point in 
the ilio·costal space as a lumbar abscess; or 
go under the inner arcuate ligament to form a 
psoas abscess (Fig. 225). 'l'he latter, being 
prevented from spreading inward or backward 
by the spine and the last ri h, and having its 
progress forward checked by the ligament, is 
impelled downward by gravity and by its in
crease in size, finding its way most easi ly into 
the space between the two origins of the psoas, 
gradually causing absorption of that muscle, 
and usually pointing in the groin below Pou· 
part's ligament and to the outer side of the 
femoral vessels. I t may, however, point above 
Poupart's ligament, on the inside of the thigh, 
or even below the knee. 

c. In lumbar caries the fluid remains out· 
side of the sheath of the ilio-psoas and occupies 
the iliac fosi::.a, forming an iliac abscess, which 
is apt to occupy the angle at the junction of 

the iliac and transversalis fascia and to point on the abdominal wall just above 

the outer end of Pou part's ligament; or it may gain access to the true iliac 

space within the sheath of the ilio·psoas. whicli will then guide it below the 

ligament to the upper part of the thigh outside the 1·cssels. 
As variations from these routes, which arc the most frequent, we may httve 

abscesses passing between the ribs to the side of the chest, or opening into the 

pleura or bronchi, or going through the great sacro·sciatic notch to appear 

under the gluteal muscles, or through the thyroid foramen to point on the 

upper and inner part of the thigh. 
7. Paralysis, always motor at first and often not affecting sen~ation at a.11, 

is the result chiefly of the external pachymeningitis which has been described. 

Oiagnosis.-The above symptoms will usually enable the disease to be 

recognized and easily differentiated from thoracic or abdominal aneurysm, 

hysteria, renal discai::.c. rheumatism and neuralgia, ernpyema. with subdiaphrag· 

matic abscess, etc. ~J1b e most important s:·mptom in the early st~ges is, per· 

haps, the rigidity of the spine; later the deformity is easily recognizable. 
Treatment.-11he indications for treatment in Pott's disease arc, 1. To 

endeavor to secure resolution of the tuLcrculous ostitis; 2. To limit the destruc· 

tion of tissue and the resulting deformity as much as possible; 3. To promote 
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ankylosis; 4. To evacuate pus; 5. To remove a sequestrum or the focus of 
carious bone; 6. 'l'o relieYe the cord from pressure by pus, bone, or, most com
monly, by the products of an external pachymeningitis. 

The first three may be considered together, and are equally met by the 
application of the same principles. 

Rest is always the most important consideration. In very young children, 
in patients of all ages where there is ''cry active and progressive disease, and 
in all cases in which the ostitis or caries is situated in the cervical or upper 
dorsal region, confinement to 
bed in the recumbent position Fm. 226. 
is almost imperative. In cer
vical caries the head and neck 
should also be fixed by sand
bags laid one on each side, 
secured in position by tapes, 
and extending from the vertex 
to the shoulder. Extension in 
bad cases with beginning pres
sure symptoms m.iy be applied 
from the chin and occiput, the 
head of the bed being suffi- Extension in the Recumbent Position (RecYes). 
ciently elevated, or from the 
lower limbs by raising the foot of the bed and applying adhesive strips with 
weight and pulley, as for fracture of the femur, to both legs; or the two 
methods ma.y be combined. ~I.10 prevent excoriation of the skin by the adhe
sive strips, the legs may first be bandaged and the plasters applied over the 
bandages. 

·w·henever the patient's circumstances make it practicable and the general 
health can at the same time be maintained, recurnbcncy with limitation of all 
but slight and necessary movements should be continued until all symptoms 
have disappeared, or, if the disease has already reached the stage of caseation 
or liquefaction, until complete consolidation has taken place. 

'!'his is not always possible, nor will the child alwa.ys bear such pro
longed confin<'ment to bed. It is, however, so valuable as a method of 
treatment that every effort should be made to secure its thorough trial. '!'he 
bed should be wheele<l into the sunlight, or, at the proper seasons of the year, 
into the open air. 'l1here should be gentle massage and frictions of the limbs 
and of the abdominal and pectoral muscles. Alcohol baths, and sometimes in 
very young children inunctions with cod-liver oil, are useful. The food should 
be nutritious and as abundant as digestion and assimilation will permit. Much 
of the success of treatment will depend upon the care and judgment shown in 
the feeding, and the surgeon cannot too closely scrutinize the details of diet. 
A la.rge variety of tonics have been employed in these cases, but three are to 
be especially recommended: viz. a well-made and Lligestible emulsion of cod
livcr oil ; the phosphates, which may often be contained in the same emulsion; 
and iodide of iron in doses to suit the age and the stornaci.1 of the patient. 

When consolidation has occurred, which will be after a period represented 
by months rather than weeks, and is accompanied by a disappearance of symp
toms and an increase in the general strength and well-being, the patient should 
be allowed to sit up, cautiously at first, and if the deformity bas been marked 
should wear some light form of spinal jacket. The higher the caries in the 
vertebral column, the greater should be the caution in permitting the erect 
position. 
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Rest of the affected region when the disease is below the mid-dorsal verte
brre and is not too acute or extensive, and where the pttticnt is old cnou"h, may 
be satisfactorily obtained by the use of some form of spinal jacket, by means 
of which the weight of the parts above the disease may be transferred from 
the spinal column to the eun-es and bony prominences of the pelvis and hips. 

The simplest of these jackets is thttt known by the name of Dr. Sayre, who 
devised it. It may be applied as follows: The patient is stripped, and a closely
fitting woollen unde_rsbirt, reaching below the nates and provided with shoulder
straps, is put on. He is then placed beneath a tripod, and a leather headgear 

Fm.227. 

Tripod for the suspension of the patient 
(bay re). 

FIG. 228. 

Patient in position for the application 
of 1he11las1erjacket(!'ay re). 

embracing the oeeiput and chin is adjusted, and in older children or adults 
axillary bands are added (Figs. 227, 228) . 

.By means of pulleys the patient is then elevated (a) so that the toes just 
touch the floor; (b) or so that the heels are about two inches from the ground, 
the " fore-pads" of the feet being in contact with the floor ; (c) or so that the 
heels arc merely raised from th e ground. These various degrees of extension 
are to be applied according to the age and weight of the pati ent and the .extent 
of the disease, the first mentioned being suitable for the youngest and lightest 
children and the least extensive disease, the last applying to adults and to more 
severe forms of the trouble. 

While the patient is held in this position the woollen sh irt is kept drawn 
well down, pads of cotton wool are applied over the iliac spines and other bony 
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prominences, the space between the brea~ts in women iR filled with a temporary 
pad, and a wedge-shaped pad is placed OYer the lower part of the abdomen 
under the shirt, with the base of the wedge upward, 
enclosed in a towel to adm it of its ready removal. 
'J'h is is the so-called "dinner-pad, " intended to leave 
a space after its withdrawal which will a1low for the 
physiological distention of the abdomen after eating. 
Plaster bandages are then applied, rollers 2~ to 3 
inches in width a.nd 6 yards in length being use<l. 'l'b e 
first tu rns arc made midway between the troch:mter 
and the crest of the ilium, and they arc then cn rried 
regularly and smoothly up to the axilla., cnch turn 
O\'erln.pping the preced ing turn about one-third (Fig. 
229). About three layers are req uired. An assist
ant with a basin of dry plnstcr and a wet sponge may 
strengthen the dressing here and there if required, 
and can keep it smooth. 'rhe jacket should be left 
on until the plaster has set, usua11y about fifteen or 
twenty minutes1 and the patient should then be taken 
under the arms and carefully laid upon a. ha.rd mat
tress, where he should remain about an hour. H e 
may then be allowe<l to dress and go about. The 
temporary pads should be remo\·ed. 

If the jacket has been well applied it will usually 
give relief or comfort. It should never be worn con
tinuously longer than ten or twelve weeks. When 
removed 1 the parts can be inspected and abrasions or 
excorin.tions treated while the patient is recumbent. 
A new jacket may then be put on in the same mnn
ner as before. 1J.1he advantages of the plaster jacket 
are its cheapness and the readiness with which it 
can be applied. Its disadvantages are its weight, its 
liabili ty to exert une\•en pressure, and its conceal
ment of the parts beneath it for so long a time. 
Some of these may be removed by cutting it down 
the front after it has hardened, springing it off the 
pn.tient, and making holes at a short distance from 
its two edges, :.tfter " binding" them with a broad 
strip of adhesive plaster, so that it may be laced. 

Fm.229. 

!!r~:~~)IS a~~~e ~fis~::~1, ii~ t~~r~r~soet~~~ 0~ 1~~~.~~::~ ~t; Pi~;d~~ ~g~;:~:':1

;1as~:!ruc~s\: 
pulmonary complications1 over abscess which is pointing, or in extremely feeble 
and nncmic patients. In all these cases recumbency, with proper nttention to 
diet and h.vgiene, is preferable. A jacket of half'.tanned leather (Fig. 222), 
such as has been rceomrncndcrl by Agnew, can be made by a KOOd surgical 
cutler from a mould taken in plaster as just described, and is much lighter and 
more comfortabl e. A jacket of pore-plastic felt is also recommended, and can 
be readi ly applied. Corsets of various sizes a.re made of tl1is material. 'l'h e 
patient is suspended, wet cloths are wrapped around the body, and a corset of 
the proper dimensions is momentarily dipped m scalding wa.ter and is then 
moulded to the figure. After it ''sets," it can be made to lace down the front, 
and _is easi ly removed and reapplied. 

In cases of disease abo1'e the mid-dorsal region the " jury-mast " (Fig. 222) 
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must be applied in addition. It consists of a vertical bar fitted to tbe curve 
of the back and neck, extending above the bead, and carrying the occipito
mental leather apparatus. The jury-mast removes injurious pressure on the 
softened vertebral bodies by supporting the weight of the head and of the por
tion of the trunk above the diseased vertebrre on the chin and occiput. 'l1he 
lower end of the bar is held in the plaster by a cross-piece or is riveted to the 
poro-plastic or 1eather jacket. In cases where the jury-mast is thought unsafe, 
a breast-plate and collar for the same cases ha,·e been made by Edmund Owen; 
but such cases are far better treated by recumbcncy. 

The Treatment of Sp ina l Abscesses varies somewhat with their situ
ation, but the rule should be to open them freely as soon as they are acce£sible. 
Aspiration is usually a failure. Tapping and irrigation with antiseptic fluids, 
or the injection of an emulsion of iodoform, or the swabbing out of the cavity, 
followed by the use of iodoform and the treatment of the cavity as a simple 
wound, have all been tried with more or less success. The results from any 
of them are vastly better than were obtained by any of the older methods, but 
their precise comparative value is as yet uncertain . 

Retro-pharyngeal abscess if pointing in the pharynx should be opened 
promptly, to avoid the danger of suffocation which attends its spontaneous 
and unexpected evacuation . Of late, the tendency of surgeons is toward 
reaching these abscesses by external incision, instead of through the mouth, 
in order to secure asepsis. The incision is made at either border of the 
sterno-cleido-mastoid muscle and the abscess reached by a careful dissection, 
especially in the neighborhood of the vessels. 

Psoas abscess may be opened either in the loin or in the groin or in both 
localities. If only one is selected, the former is beyond all doubt to be pre
ferred . A vertical incision at the outer edge of the erector spinre should be 
carried down through the external oblique, internal oblique, and transversalis 
muscles and the lumbar fascia unti l the edge of the quadratus lumborum is 
seen. 'Then a transverse division of the fibers of that muscle and of the trans
versalis fascia on the level of the tip of the second or third lumbar transverse 
process avoids the lumbar arteries, which are above and below the process, 
and gi,·cs access to the finger, which in lumbar abscess will go a.t once into 
the abscess-cavity, and in psoas abscess will easily pass tLrougb the attenuated 
sheath and the fc,,· rcmaining fibers of the p!oloas into the collection of pus(Tre,·es). 

A second opening made below Poupart's ligament by cutting on the end of 
a long probe introduced through the loin will permit of through-and-through 
irrigation by means of a. large drainage-tube, which later may be replaced by 
two tubes, to be gradually shortened so that the abscess-cavity may contract in 
the middle. 

With proper antiseptic precautions the opening of a spinal abscess should 
not be attended by the development of the hectic fever, the emaciation, and the 
rapid failure which so commonly followed this operation in earlier days. It 
was then thought to be due to the removal of the internal pressure of the pus 
from the vessels in the walls of the "pyogenic membrane/' but undoubtedly it 
was the result of infection of a tubercular cavity with pyogenic organisms. 

rrhc lumbar operation is also to be preferred, as enabling us in a certain 
number of cases to meet another indication-namely, the removal of the focus 
of carious bone. In so-called "posterior vertebral disease," i. e. in cases in 
which the osseous lesions are localized in the transverse or spinous processes or 
the laminre, operation is of course both easy :rnd satisfactory, and seven out of 
eight recorded cases have given excellent results. Posterior vertebral disease is, 
however, extremely rare. When the bodies of the vertebrre are diseased, as is 
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usually the case, above the twelfth dorsal they are practically inaccessible, 
except in very unusual cases associated with extensive caries of the ribs. At 
and below that point, however, an operation such as the one described above 
may be of great use. Fourteen such operations have been followed by 
ei"ht cures, five cases improved, and one death which had no relation to the 
operation itself. They have shown that the solidity of the spine is not affected 
by either the curctting or the removal of a sequestrum, and have demonstrated 
that the costo-iliac space in proper cases (i. e. in those where only one or two 
vertcbrre are affected and there is but slight angula.r projection with a curve of 
large radius) is ample for the work to be done. For these reasons it is safe to 
say that the search for the focus of bone disease in caries of the lumbar verte
brre is indica.ted with suffi cient frequency to give the matter a real surgical 
interest. The scat of disease may be sought in exceptional cases even before 
the appearance of an abscess, and in the presence of an a.bscess may often be 
reached with great ease and certainty. The bodies of the lumbar vertebrre arc 
accessible by 'rreves's operation even when no abscess which is appreciable clin
ically is found . If an abscess exists, therefore, even when it points anteriorly 
it is proper to open it by the lumbar route and seek the focus of disease. This 
pennits us, if the abscess depends on vertebral disease, to reach the twelfth dor
sal vertebra without wounding the pleura. The benefit to the patient in suc
cessful cases is as definite and unmistakable as that fo ll owing the removal of a 
focus of tubercular ostitis and caries in any other region. 

The last indication for operative interference, viz. the existence of paralysis 
thought to be due to pressure upon the cord, is to be met in various ways. 

It shoul<l be clearly recognized that such cases, especially in children, fre
quently recover under careful hygienic treatment, when the abscess, if any 
exists, can be evacuated and the treatment by extension _ and a spinal jacket 
employed. It has been shown conclusively by Weir ~litchell that no case 
of Pott's pa.ralysis ought to be considered despera.te wjthout the trial of sus
pension, which has succeeded a.fter the failure of other accepted methods, 
such as continued rest in bed, with the administration of tonics and frequent 
cauteriz;ttion with the hot iron; that the pull probably acts more or less directly 
on the cord itself, ancl the gain is not explicable merely by the ob\·ious effects 
on the bony curve; that the methods of extension to be used in these cases 
may be various, provided only that we do get active exten!->ion; and that the 
plan and the length of time of extension must be made to conform to the needs, 
endurance, and sensation of each indi\'idual case. 

Extension may be employed by making the bed an inclined plane, or more 
forcibly with the patient in a. sitting position. In either case the stretching ii3 
clone through traction from the chin ancl occiput by means of a collar resem. 
bling that used in swinging the patient for the application of a plaster jacket 
(Fig. 226). When this form of extension can be borne (and it generally can 
be) it is very effective. It must be the method used in high dorsal and cervical 
caries. In other cases the extension may be made either from the upper portion 
of a spinal jacket :ipplied in the usual way or from both the jacket and the 
occipito.mcnta.l collar. This distributes the pull and renders it a li ttle less 
severe, althou(1h if suspension from the head is done gently and the amount of 
the pull is inc~eased slowly, very few patients complain of it. If the extension 
is to be made from a spinal jacket, loops of bandage, like the straps of a girl's 
dress, should be carried up over the shoulders during its application, their loose 
ends being imbedded in the plaster. In all cases the extending force is the 
weight of the patient's body. 

The apparatus may be improvised by having the collar made of quilted 
Jfi 
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canton Hannel, the foot of the bed being raised if the use of an inclined plane 
is indicated, and the cord attached to the cross-bar, or, if vertical suspension 
is desired, a gallows can be made by a carpenter to straddle the bed and to 
carry the cord and pulley. The pulley may be fixed at the end of an iron sup
port rc~cmbling that used in the "j ury-mast" extension for Pott's disease. 
'.rhis may be fastened to the back of a reclining chair, so that it curves out 
over the hcacl of the patient, who can then, if he is old enough, regulate for 
himself the amount of pull which he can sustain with comfort. This admits 
of very delicate graduation of the extending force. by suspending the patient 
from a. spring balance attached to the jury-mast. 

'l'his method of treatment should be persevered in for weeks or months 
if there is the least indication of improvement, an<l will sometimes produce 
remarkable results in apparently hopeless cases. Of course the most careful 
attention to hygiene must be combined with this as with any other form of 
treatment employed . Electricity and mas:::age to keep up muscular nutrition, 
goo<l food, iron, and cod-liver oil, pure a.ir and sunlight, are as important as 
they always arc in tubercular disease. 

In cases in which all this bas been tried unsuccessfu1ly, or in those in which 
the disease is slowly but steadil.v progressing to an unfavorable termination1 

when with more or less complete loss of motion and sensation below the level 
of the lesion there are incontinence of urine and feces and the development of 
bed-sores, and especially when acute symptoms threaten life, resection of the 
arches and laminre of the affected region becomes justifiable. 

Whe11 the tubercular process affects the arches and there is paraplegia, we 
may sometimes operate in the hope, not only of freeing the cord, but also of 
removing at the same time the focus of disease. This double indication may 
also be fulfilled in those cases in which, without bone disea:::e, there is a posterior 
pachymeningitis or a tuberculoma occupying the canal. Herc again, however, 
time and careful attent ion to hygiene, including change to sea- or mountain-air, 
often work wonders. If the lesion of the bodies of the vertebrro is in the lum
bar region at a point where these bodies are accessible, it may be possible in 
certain cases to expose the cord from the back by remornl of the laminre, with 
the object not only of removing pressure, but also of reaching and taking away 
the diseased bone anfl tubercular granulations. In tuberculosis of the body of 
a vertebra and compression of the cord by anterior pachymeningitis we can fulfil 
only one indication, i. e. liberate the cord from pressure. We should operate 
only in grave cases in which acute compression, the appearance of respiratory 
complications, an<l the rapid development of degenerative processes force us to 
interfere, or in which the course of a. chronic case is steadily toward a fatal 
termination, although no advanced visceral tubercular lesionS are present. 

Operation having been decided upon for any or all of the above reasons, 
the prognoio;is will be favorable in proportion to the youth and strength of the 
patient, the absence of generalized tuberculosis, and the nearnc~s of the lesion 
to the base of the spine 

INJURIES OF TUE BACK. 

SrRATNS.-Sprains of the spine are of :tll rlcgrecs of severity. ~'he struc
ture of the vertebral column is so complex and its relations are so numerous and 
varied that a great variety of symptoms may follow a, spr:lin according ~o the 
extent of the damage which is inflicted. In the mildest degree of ~pram the 
muscles alone are involved, and we then have _nerely a temporary stiffness and 
a little local tenderness over a limited area. In more serious accidents, as 
those occurring during railway collisions, the ·ligaments may also be involved 
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and are sometimes actually torn. When this happens in the case of the liga
menta subffava, there may be immediate and severe extradural hemorrhage, 
followed by temporary paraplegia. The symptoms which arc never absent are 
pain and stiffness. Occasionally there is a li ttle local swelling, but this is not 
constant. '!'he pa.in is referred to the extremities of the injured nerves, some
times shooting down the limbs, occasionally, when the injury is at the lumbo
dorsal junction, being referred to the pubic region. 'l'hc skin over the injured 
part is a.pt to be exceedingly tender. The stiffness produces a degree of rigid
ity of the spine which resembles very much that seen in Pott's disease, the 
patient i1H•oluntarily immobilizing the vertebral column a.ud avoiding rotation 
and flexion as carefully as possible. Wh en the injury is unih1teral this mus
cuhir rigidity is very marked on the injured side, and is a valuable means of 
distinguishing real from asserted injury, especially in medico-legal cases, as it 
ca,nnot be simul<tted . 

'l1he diagnosis of severe sprains followed by great helplessness and by 
some degree of paralysis will sometimes be difiicult, as the condition may 
closely simulate that of fracture. In the latter, however, the paralysis is more 
absolute, the disability more complete, the tenderness over the spine less dif
fuse, and there is often an irregularity in the line of the spinous processes 
which will serve at once to indicate the more serious character of the injury. 

Treatment.-This docs not differ in its general principles from that of 
sprains elsewhere. Rest of the part, counter-irritation by dry cups or by some 
rubefacient, gentle frictions with a liniment containing belladonna, followed 
later b.v massage of the affected pa.r.t, constitute the e~sentials of treatment. 
It should always be borne in mind that there may be retention of urine. The 
use of laxatives is frequently indicated. 

The later symptoms of spinal sprains are, after all , the most serious and 
annoying. At the time of the accident there may be the form of general 
nervous depression which we know as shock, which may even deepen into its 
graver variety of col l<tpse; or in neurotic patients there may occur the more 
localized disturbance of cerebral origin known as fteute hysteria, but this, as a 
rule, will clis:1ppcar within a short time. Later, however, two forms of seq uelre 
may occur which take a chronic character, and which are chc;s iHed by Thorburn 
in his excellent book on this subject as neurasthenic and traumatic hysteria.. 
In the former condition there is a general defect in the nutrition and nerve
powcr, which when it follows a traumatism is manifested by weakness, loss 
of memory, mental confusion and irritability, im;omnia, headache, eye-strain, 
photophobia, irregular and frequent pulse, dyspepsia, etc. These symptoms 
occur in patients who have had mild shock at the time of the accident, m1d 
they will generally pass away after rest and tonic treatment. They are very com
mon, and are ofren associated with those belonging to traumatic hysteria, which 
Thorburn describes as a functional affection of the nervous system resulting 
from an injury, due probably to a change localized in some portion of the cere
bra.I cortex, and manifested by well-defined and lo<>alizcd symptoms. He adds 
thut it has no known organ ic basis, is not reflex in origin, and is neither shock 
nor ncura~thenia. lt is an affection of middle li fe, three times as common in 
the female as in the male, occurring especially in persons of a neurotic temper
ament or in those addicted to the excessive use of alcohol. It is favored by 
grca.t fright or by horrible surroundings at the time of the accident which 
produces it. 

'J'he symptoms may be either psychical, including epi leptiform attacks and 
hysteric:d insanity: motor, including paralysis and contractures of the limbs 
and special effects upon such organs as the larynx an<l the bladder; sensory, 
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in which case there is anesthesia, hyperesthesia, or pare~thesia of the general 
or specia] sensory nerves; or lastly, there may be vaso-motor, secretory, or 
trophic trouble.1 

As to its essential cause, the theory of Charcot, that traumatic hysteria is 
frequently identical with the conditions produced by suggestion during hypnotic 
sleep, is the most plausible which bas yet been advanced. In lightly hypno
tized persons a slight blow on an extremity is often followed by motor and 
sensory paralyses if these are forcibly suggested by the operator: the same 
symptoms may follow even without suggestion . 'l1hc trifling traumatism 
evokes from the cerebral cortex in its unaltered state the idea of severe 
injury, and this is promptly followed by the lo•s of power and sensation which 
might really follow a genuine injury. In traumatic hysteria the nervous shock 
replaces the hypnotism, and the abnormal sensation caused by the injury gives 
rise, as in the above instance, to the "auto-suggestion " which replaces sugges
tion by the operator. 

'fhc treatment should consist in isolation, and in endeavoring to obtain 
control over and influence upon the patient, and should conform to the prin
ciples which govern the treatment of neurasthenics by the rest cure. 

CONCUSSION as applied to injuries of the spinal cord is a term which may be 
retained for convenience, but which has no accurate pathological signification. 
When it is remembered that the cord does not entirely fill the spinal canal, 
that it is connected with it only at those places where the nerves pass through 
the intervertebral foramina and by the ligamentum denticulatum 1 that it is 
closely embraced by its pia mater. that it is surrounded by fluid, and that the 
canal and its contents are protected in the most thorough manner imaginable 
from the effects of violence transmitted through surrounding structures, it is 
evident that a traumatisrn which without causing some gross lesion would pro
duce a condition of the cord justifying the use of the term ' 1 concussion" must 
be of rare occurrence. As a matter of fact, it is probable that some actual 
lesion in the substance of the cord occurs, possibly a rupture of delicate nerve
fi hers, po~sibly a capilJary hemorrhage, or, it may be, merely a vaso-rnotor 
disturbance with slight serous exudation. In nny event, the ~ymptoms are 
those which attend a moderate degree of shock; that i:;;, a tendency to syncope, 
pa11or of the face. nausea an<l vomiting, cold perspiration, etc., superaclded to 
which are the special symptoms which arise from the cord, such as numbness or 
tingling or loss of power in the lower extremities; or hiccough, wry-neck, tem
porary paralysis of the arms, a. sense of constriction of the thorax, or similar 
symptoms if the upper portion of the cord suffers. The treatment appropriate 
to sprain:;; of the spine applies to injuries of this character. 

CoxTUSION of the spinal cord may result from severe sprain, but usually 
occurs as a consequence of forced flexiou of the vertebral column. It is 
accompanied by hemorrhage into the substance of the cord-hematomyelia
which usua11y occupies the gray substance, and may extend to a. considerable 
distance. It is accompanied by motor and sensory paralysis and a diminution 
of the reflexes. It may be followed by acute myelitis ancl all the phenomeu. 
attendant upon degeneration or destruction of the substance .of the cord .. It 
is obviously difficult to diagnostica.te from a fra cture in which no deform.1ty 
exists. The prognosis is, however, more farorable, and in cases of contusion 
of the cord of moderate severity the improvement which occurs at the end of 
the first or second week will serve to show the character of the lesion . 

• For a detailed description of thi!". condition, with illustrative ca.~"i the monograph of Thor
burn on the Surgery of the Spinal Cord should be consulted. 
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WouNnR of the spinal cord are comparatively rare. From in front the cord 
is obviously inaccessible, except to injuries otherwise fatal; from behind, the 
obliq uc downward direction of the spinous processes serves as a protection. 
~I.1he most exposed region is between the occiput and atlas and the atlas and 
axis. Of course if the vulnerating body takes an upward direction it may 
re:lch the cord in the dorsal region, and in cases of gunshot wound the cord 
may be wounded by the ball or by fragments of bone, just as in other fractures. 
As a rule, wounds of the cord are fatal, especially those which are inflicted in 
the upper segments, and if the wound be in the cervical region above the ori
gin of the pbrenics, death wi ll follow almost immediately. 

COMPRESSION OF THE SPINAL Con.n.-(a) From b l ood . Spinal hemor
rhage m<LY occur as a consequence of injury, and may proceed from the vessels 
contained in the substance of the medulla or from those between the latter and 
its mom brancs, or from the large plexus of veins found in the space between 
the durn mater and the walls of the spinal cannl. The symptoms of ext,.a
medullar!J hemorrhage as given by Gowers, Mills, and others are ·as follows: 
1, sudden and violent pain in the back, more or less diffused; 2, pain :.tlong 
the course of the nerves passing through the membrane near the extravasation; 
3, abnormal sensations, tingling, etc., and hypcrestbesia, referred to the same 
parts; 4, spasm involving vertebral and other muscles supplied by affected 
nen·cs, and also sometimes the muscles supplied by the cord below the seat of 
the hemorrhage; 5, general convulsive movements; 6, spasmodic retention of 
urine; 7, consecutive paralytic symptoms, but not usually complete paralysis. 

Some points of differential diagnosis between meningeal hemorrhage and 
extra.vasation into the substance of the cord should be borne in mind. Symp
tomi; of irritation, such as pain, hyperesthesia, ancl spasm, in meningeal hemor
rhage usually arise immediately or very early, and may precede paralysis, 
which is commonly not complete. In hemorrhage into the substance of the 
cord paralysis may be complete at first or may rapidly become so, and symp
toms of irritation may be very largely wanting. Hemorrhage may, and not 
infrequently docs, involve not only the membranes, but also the substance of 
the cord, giving rise to complex symptoms. 

The symptoms of intra-medullary hemorrhage a.re as follows: The onset is 
sudden; there is a history of traumatism or of disease associated with profound 
blood-changes; the symptoms are bilateral; there is pain in the back, with 
disappearance of the reflexes connected with the affected segment; spasms, 
rigidity, and paralysis come on rapidly, as does also the girdle symptom. 
Bed-sores, incontinence of feces, and retention of urine develop v~ry early in 
the case, which runs a rapid course and is often fatal. 

~l1be treatment of spinal hemorrhage will depen<l upon the severity and 
the persistence of the symptoms. 'l'he presence of rapidly-extending paralysis, 
thought to be due to extra-medullary hemorrhage and threatening life through 
involvement of important centers, might justifJ an immediate resort to opera
tion. Persistent paraplegia with the 'levelopment of bed-sores and the occur
rence of cystitis, these symptoms extending over some weeks in a. case in which 
the lesion is believed to have been one of hemorrhage, might also warrant a con
sideration of the propriety of operation. ~'he prognosis will be the more favor
:1ble, either with or without operation, the lower the seat of the compression of 
the cord. 'l1he most fa.vora.blc cases will be those in which a clot occupies the 
lowest portion of the canal, pressing upon the lumbar cord or the cauda equina. 

(b) Compression from l ymph.-~leningitis may result from any one of the 
form~ of injury which have been considered, and may be accompanied by an 
exwlation of inflammatory lymph, which in many cases is sufficient to cause 
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grave compression symptoms. The most common form of this is the external 
pachymcningitis of Pott's disease, already described. ~lore rarely a meningi
tis becomes transformed into a myelitis which involves a certain portion of the 
cord ~ransversely, an~ is accompanied by progrcs.sive paralysis, pain in the back, 
the girdle symptom, mcreased reflexes, ankle clonus, etc. 

As to the diagnosis of these various forms of injury, the time which 
elapses between the accident and the development of the symptoms is one of 
the most important factors. (1) If the symptoms occur instantaneously after 
a grave injury, the cord has probably been compressed by a displaced vertebra, 
and the case has been one of fracture or luxation or of the common lesion 
which combines them both, the so-called fracture-dislocation. (2) If the symp
toms have not made their appearance for some time, possibly hours, after the 
injury, the cause is probably hemorrhage, paralysis not having been produced 
until a sufficient amount of blood bad accumulated to cause the necessary pres
sure. If the hemorrhage is intra-medullary, less time will elapse than if it 
occurs between the membranes and the walls of the canal. (3) If the symp
toms of paralysis do not appear until a period varying from a week to one or 
two months, they are probably due to pressure by inflammatory lymph the 
result of an external pachymeningitis. 

FRACTURES OF THE SPINE. 

As compared with other fractures, those of the vertebrre are rare, constitut
ing only 3.3 per cent. of nearly 52,000 fractures treated in the London Hospital 
during thirty-five years. Gurlt's table shows that fractures of the cervical and 
dorsal vertebrre are almost equally frequent, those of the lumbar vertebrre 
much less common; that the vertebrre most frequently broken are the fifth 
and sixth cervical, the last dorsal, and the first lumbar; that is, those which are 
situated at the junction of the more movable with the more fixed portions of 
the spinal column. More than one vertebra is usually broken when the injury 
involves the upper portion of the column. The cervical fractures are by far 
the most fatal. The great majority of spinal fractures occur during middle 
life. 'l'hey are found more frequently in males than in females, probably 
owing to the greater exposure of the former to injury. 'l'he body of the 
vertebra is the portion fractured in the majority of cases, constituting, accord
ing to Gurlt, a.bout two-thirds of all fractures in the cervical region and seven
eighths of all in the dorsal region. Fracture of the arches is found in about 
one-half of the cases of cervical fracture, one-seventh of those in the dorsal 
region, and one-eighth of those affecting the lumbar vertebrre. There is rea
son to believe that the frequency of fracture of the arches bas been somewhat 
under-estimated. Stimson remarks that it does not seem improbable that some 
of the severe sprains of the lower portion of the back which leave a more or 
less permanent weakness or sensitiveness of the part may be fractures of the 
arch without displacement and possibly without union. Certainly when the 
fracture occurs from direct violence, which is comparatively rare, the arches 
are especially likely to be broken. In 81 eases of resection of the spine for 
fracture and luxation White found a record of fracture of the laminre or arches 
in no less than 45 per cent. Of course, as be remarks, this does not represent 
the actual frequency of this form of fracture, as doubtless in many of these 
cases it was recognized previous to the operation and constituted one of ~he 
principal indications therefor. The most common cause of fracture of the spme 
is forced ffexion, the head and neck being bent forward upon the chest, or the 
thorax upon the pelvis. This occurs commonly in accidents in which embank-
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ments cave in or scaffoldings fall, and probably enters into those forms of 
fracture in which the patient falls upon the feet or the sacrnm or the head from 
a considerable height. In all these cases we have aRsociated with the fracture, 
as a. rul e~ tearing of muscles, laceration of ligaments, crush ing of the cancel
lated tissue of the body of the vertebra, hemorrhage in to the spinal canal, a.nd 
commonly some displacement. The portion of the spine above the fracture 
slips forward and pinebes the spinal 
cord between the arch of the vertebra F10. 230. 
immed iately above and the edge of 
the body of the broken vertebra (Pl. 
XVII and Fig. 230). Occasionally 
a. piece of bone is dri vcn into the 
spinal canal and compresses the cord. 

The symptoms common to all 
fractures of the vertcbrre arc pain, in
creased on motion, tenderness on pres
sure, ccchymosis, and more or less ex
tensive paralysis of motion or of sen
sation or of both. S ubsidiary symp
toms found in the majority of cases 
are deviation of the spinous processes 
and occasionally angular deformity 
of the spine, phosphatic urine, and 
disorders of the sex ual orga.ns, shown 

in t~~l:n~~o1i'n~l~~~j~:· all cases is FractureofSpioe,with lacerationofthecord {Shaw). 

unfavorabl e both as to recovery of fun ction and as to great prolongation of 
life, becoming more serious in direct proportion to the higher situation of the 
fracture, the severity of the injury which causes it, and tlie amount of crushing 
or of dislocation. 

Fn.ACTURES OF THE LOWER TnREE LUMBAR VERTEBRJE:.-'l'hese are not 
very common, and are frequently unattended by serious sym ptoms. Owing to 
the fact that the cord terminates at the level of the second lumbar vertebra 
and that the long roots of the cauda eq uina surrounded by a firm fibrous mem
brane slip smoothly one upon the other, and thus slide out of the way of fragments 
of broken bone, they often escape injury altogether. On account of the less
ened rotation in the lumbar portion of the spine and of the large muscular 
masses that surround the vertebrre there is apt to be no crcpitus, deformity, 
or preternatural mobility, and in the absence of paralysis the only symptoms 
are local pain and tenderness and a feeling of weakness and instability when 
the patient attempts to stand . As this, however, would obviously accompany 
a severe contusion of this region, it is evident that a positive diagnosis is 
scarcely possible. In exceptional cases paralysis and other symptoms of frac
ture are present. As a rule, the prognosis is fa.vomblc as to li fe, ancl, in fact, 
complete restoration to strength and to fun ctional abi li ty often follows. 

FRACTU HJ<';S BE'fWEEN TllB SECOND J,UMB..\R AND TENTH DORSAL VER

TEUIL£.-These fractures are followed by paralysis of the portions of the 
body which receive thei r nervous supply from the lumbar a.nd sacral plexus. 
Paralys is of the lower limbs and of the bladder and rectum is exceedingly 
common. Sensation is sometimes not so completely abolished as motion, but, 
as a rule, the paralysis of both motion and sensation is absolute. ':I1here is at 
first retention of urine, which as the bladder becomes distended is imperfectly 
relieved by a slight overflow or dribbling, the so-called "incontinence of reten-
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tion." This, in cases which are neglected or in those in which septic instru
ments are used for catheterism, or, in many cases, in spite of the greatest care, 
is followed by a. violent cystitis, with phosphatic and ammoniacal urine. ~Phe 
retention of feces which at first occurs is due to a pa.ralysis of the muscular 
walls of the intestine; as these gra<lually recover their power to some slight 
extent, the contents of the bowels are passed on toward the lower intestine, 
and, owing to the paralysis of the sphincter, escape involuntarily. When the 
motions are solid, this takes place at long intervuls; when they are liquid, they 
flow away continuously, the patient having neither control nor knowledge of 
their escape. 'l'he nutrition of the paralyzed parts is feeble; the skin becomes 
coarse and branny ~Lnd covered with desiccated epidermic scales. The muscles 
waste, points exposed to pressure become red or purplish, and unless the 
greatest care is exercised gangrene follows, producing bed-sores which tend 
to extend, rapidly involving in such cases the entire thickness of the soft 
tissues down to the bone and spreading in every direction. 

The prognosis in these cases is distinctly unfa.rnrnble, although some 
undoubted instances of recovery have been recorded. Life is usually pro· 
longed for from six months to two years. 'l1lie patients die finally from exhaus· 
tion or from the septic effects of the bed-sores or the cystitis. 

FRACTURES OF TUE DORSAL VER1'EBRlE.-ln fractures between the tenth 
and second dorsal vertcbrre there are all the above-mentioned symptoms. with 
the addition of marked paralysis of the abdominal muscles, distention of the 
intestines with gas, giving rise to t_ympany, and difficult~· in respiration, which 
will be greater the higher the position of the fracture, 0'\ ing to the involvement 
of :L progressively larger number of the intercostnl muscles. In addition to 
the causes of death already mentioned, such patients may die from hypostatic 
congestion, or from pneumonia which gradually follows the plugging up of the 
air-vesicles :uH.1 the bronchi with mucus, which the patient is unable to dislodge 
by coughing or expectoration . The expectation of Jife is distinctly less than 
in tho <lorso-lumbar fractures. 

l!-.RACTURES IN THE CERVICO-DORSAL AND CERVICAL REOIONS.-There is 
in these fractures, of course, paralysis of i::.ensation at a much higher level than 
in those already considered. A want of symmetry in the sensory paralysis 
is often ob8erved at first , but disappears as degenerative changes occur in the 
cord. Occasionally there is a hyperesthetic area immediately above the upper 
limit of anesthesia, due probably to the congestion arnl irritation of the region 
just above the seat of injury. If the fracture involves only the first or tlie 
second dorsal, but one cord of the brachia] plexus will be involved and the 
paralysis of the upper extremities will be in<'omplete. If, however, it runs 
through the lower cen'ical vertebra, there is likely to be absolute motor and 
sensory paralysis of both arms. It is important to remember that the seat of 
the compression of the cord will in the great majority of cases be higher than 
that of the anesthesia or paralysis by the length of the course of the nerves 
involved within the spinal canal, and that it will usually be caused by the for
ward luxa.tion of the vertebra above the seat of fracture. For example, the 
nerve which supplies the interosseous muscles and the intrinsic muscles of the 
hand is the first dorsal. Its root in the spinal cord is, however, on a level 
with the seventh cervica.1 vertebra. Therefore if, in a, case of fracture, we 
bad marked prominence of the spinous ·process of the first dorsal vertebra, we 
would understand that the cord was probably injured by the dislocation for
ward of the vertebra immediately above it, and that the highest level of the 
paralysis which would follow would be indicated by the distribution of the 
first dorsal nerve. 
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Thorburn's tables, which are probably approximately correct, but require 
confirma,tion, give the distribution of the most importa.nt nerves as follows: 

Fourth cervical nerve supplies tbe supra- and infrnspinatus. 
Fifth " " .. " biceps, brachialis anticus, deltoid, and supina-

tors. 
Sixth " subscapularis (this appears to be the highest)i 

pronators, teres llH!.JOr1 latiSiSimus dorsi, tri
ceps, pectoralis m.ajor. 

SC\'Cnth II CXlCOSQtS of the WtlSt. 

Eighth 11 
" flexors of the wrist. 

First dorsal 11 interossei and intrinsic muscles of the hand. 

1'his is very well illustra.ted by one of '.J1horburn 's cases, in which there was 
a fracture-dislocation of the seventh cervical and first dorsal vertcbrre, the first 
dorsal having been fractured while the seventh cervical was displaced forward, 
carrying with it the fragment of the first dorsal. 'l1he cord was compressed at 
th:tt level, and was softened for a short distance above and below the site of 
compression1 its centre being occupied by an effusion of blood reaching as high 
as the fifth cervical nerve-roots in the form of a narrow cone (Fig. 231). In this 
case the injury was at the extreme lower part 
of the cervical region, and must at first have 
invoh•ed the region of the first dorsal nerve, 
and probably to some extent that of the eighth 
cervical. At first there was paralysis only of 
the intrinsic muscles of the hand and the intcr
o~sei, but thereafter from day to day it was 
possible to watch the extension upward of the 
myelitis, the motor power failing in the fol
lowing muscles in the order named: (1) flexors 
of the wrist ; (2) extensors of the wrist; (3) tri
ceps and pectoral is 1Mjor; ( 4) latissimus dorsi; 
(5) tores major and subscapularis; (6) deltoids, 
flexors of the elbow, supra- and infraspina.ti. 

In the majority of cases of fracture of the 
spine in which life is prolonged for any time a 
simihtr series of phenomena will be observed. 

FRACTURE OP THE An.AS AND Axr~.-In 
fractures above the fourth cervical vertebra 
when the cord sustains damage the injury is 
either immediately fatal 1 or more often the 
patients survive for a period of time varying 

FJG.231. 

{J~~to~1)fct;:ch~~:~er~~ ti~:~d '7oeukr~~en1~re~7":. ~:~d ~~~g;~rcc~'li~~~aJi~l ~~!I,~~~=b~ 
in another (Sha.w) for fifteen months. Fmc- (Thorburn). 

tures of the upper two cervical vertebrre, however, arc especially dangerous, 
on account of the close relations between these vertebrre and the medulla 
ob longafa, and also from their position above the roots of the phrenic nerves 
an<l of the nerves supplying the external muscles of respiration. 

rrh c symptoms of fracture arc complete paralysis of all the parts below the 
scat of the fracture, rigidity of the neck, pain in the neck or occiput, and 
sometimes distinct crepitu~. 1'hese symptoms, however, result also from 
dislocation, and a differential diagnosis is frequently impossible. 'The axis is 
more frequently broken than the atlns, and the odontoi<l process is sometimes 
broken alone. The structure of the body of the axis is more spongy than that 
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of the atlas, and its weakest point is a.bout one centimeter below the neck of 
the process, which explains the scat of one of the most common fractures. In 
cases of fracture of the odontoicl process with accompanying dislocation, the 
head is rigidly maintained in a fixed position, and in cases of unilateral dis
placement is turned to the opposite side. There is often an unusuaJ prominence 
of the larynx, and the posterior wall of the pharynx may be pushed forward 
by the body of the dislocated vertebra. 

'.l'he treatm e nt for such an accident should consist in gently straightening 
the spine and placing the patient in a supine position, with fixation of the head 
if the fra.cture involves a cervical vertebra, by applying i;:and-bags to each 
side. 'l'he character of the bed upon which the patient is placed is of great 
importance. 1'he water-bed is preferable to any other, but in cases where this 
cannot be procured an ordinary mattress covered with mackintosh may be em
ployed, and air-cushions and rubber rings may be used to protect the most 
salient points. 'l'hc bladder should be emptied every six hours by means of a 
N~laton or Mercier catheter, which should be kept scrupulously asept"io. If 
cystitis occurs in spite of this, it is sometimes useful to wash out the bladder 
with solutions of boric acid, peroxide of hydrogen, etc. If the constipation 
which immediately follows the accident is persistent, it is well to give a cathar
tic. The greatest care must be exercised in cleansing the parts after any 
dribbling of urine has occurred or after there has been an action of the bowels. 
~'he patient should be washed daily and turned gently from side to side, so that 
the hips, the sacrum, and all portions of the back may be rubbed with alcohol 
or soap liniment, and afterward anointed with zinc ointment containing enough 
ca.rbolic or salicylic acid to prevent decomposition of the secretions. 'l'he bed 
must be kept smooth and the dmwsheets and other bed-clothing absolutely 
without wrinkles. If bed-sores form in spite of these precautions, the affected 
regions must be immediately relieved from all pressure by the use of rubber 
rings, and the sores themselves cleansed and dressed antiseptically. In this 
wrLy the greatest amount of comfort may be obtained while carrying out a 
purely palliative and expectant treatment. It is obvious, however, that the 
case is being left during this time to the unnided efforts of nature, the results 
of which in the great majority of cases arc, ns has been seen, most unsatisfac
tory. 'l1he tendency of modern surgery is toward rather more active interfer
ence with these cases, and it is probably safe to sa.v now that in the majority 
of spinal fractures in which there is recognizable deformity immediate rectifica
tion of the abnormal position is thought to be indicated, just as in any other 
fracture. This in many cases can be done b.v the usual methods of extension 
and counter-extension with manipulation. The lower limbs may be gently 
drawn upon by one assistant, while the head is firmly held in position by another 
with his hands upon the chin and occiput. rrhe surgeon can often under these 
circumstances press the displaced bones into position while the patient lies either 
upon bis face or upon bis back. If the fracture is high and the abdominal 
muscles and external respiratory muscles are paralyzed, great care must of 
course be observed in turning the patient on his face not to interfere with the 
action of the diaphragm by pressing upward the abdominal contents, as this has 
been known to cause fa.ta.I asphyxia. 

If the deformity cannot be relieved in this way, extension on an inclined 
plane may effect the same purpose, and a fixed dressing can be applied at the 
same time by slipping beneath the upper portion of the trunk of the patient, a.s 
he lies supine upon a. mattress, a many-tai led ba.nclage made of stout flannel ~nd 
then three to six layers of crinoline plaster bandages. The ordinary suspenston 
collar used in Pott's disease should then be applied to the chin and occiput, and 
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the bead of the mattress or of the bed gradually raised so as to use the weight 
of the patient's body as an extending force, the collar being fastened to the 
bead-piece of the bed or being held very firmly by an assistant. '.l'he layers 
of bandage may then be moistened and brought into position, a strip of ordi
nary bandage being interposed between their anterior extremities, so that the 
jacket may be easily opened and removed if it seems desirable. Extension 
from the shoulders iu cases of dorso-lumbar fracture, or from the chin and occi
put in cases of fracture at a. higher level, may then be cautiously applied daily, 
or in some cases may even be made permanent during the process of consoli
dation . 

The results in a number of cases in which this method or some modification 
of it has been adopted are sufficiently encouraging to warrant its trial in a 
much larger proportion of fractures of the spine than heretofore, ten cases 
out of sixteen reported by Burrell having been greatly benefited. In many 
cases, howe\•er, no results follow, and of course the method is open to the objec
tions that there arc some risks of increasing pressure on the cord in rectifying 
the deformity, a.nd, further, that it is difficult to avoid unpleasant pressure effects 
in spinal cases in which a fixed dressing of this sort is used. Remembering, 
however, the extremely unfavorable outlook in cases of fractures of the spine 
trea.ted expectantly, it seems worth while to run these or even greater risks 
if in a fair proportion of cases the patients can be benefited. Of late years 
resection of portions of the spine has been employed with increasing fre
quency in those cases in which the expectant treatment or the treatment by 
extension had obviously failed, and in some cases has been resorted to imme
diately after the fracture. The observations are now sufficiently numerous to 
show that even extensive resections of the laminre do not greatly or perma
nently weaken the spine, that under antiseptic methods the risk of consecutive 
inflammation of the cord or membranes is practically very slight, and that 
clanger from hemorrhage or from loss of cercbro-spinaJ fluid is not to be feared . 
'l'hey also show that it happens not infrequently that the cord is directly com
pressed by fragments of the laminre themscl vcs. 'l'he opera.tion is therefore 
one which should no longer be rejected on the sole retMining ground that we 
cannot be certain in any given case as to the exact amount of damage which 
has been done to the tissues of the cord. On the contrary, in the light of 
experience this would seem rather to favor operation than to contraindicate it. 
White's statistics show that thirty-seven operations for fracture performed during 
the antiseptic era have resulted in 6 complete recoveries from the operation and 
injury, 6 recoveries with benefit, 11 recoveries unimproved, and 1-l deaths, a mor
tality of 38 per cent. Those cases in which the lesion occupied the lumbar region, 
and especially those in which only the cauda equina were involved, were, as might 
be expected, especially favorable. So, too, those cases in which fractures of the 
arches or laminre existed gave on the whole good results, while the prognosis, 
just as in the expectant treatment, became unfavorable in direct proportion to 
the severity of the injury and the height of the fracture. It is safe to say, 
however, that the results of recent operative interference in properly selected 
cases of fractures of the spine are encouraging, and arc lik ely to lead to the 
more frequent employment of resection of the posterior arches or laminre (a) in 
all cases in which depression of those portions. eith er from fracture or from dis
location, is obvious; (b) in some cases in which after fracture rapidly progressive 
degenerative changes manifest themselves; (a) in all cases in which there is 
compression of the cauda. equina from any cause, whether from anterior or poste
rior fracture or from cicatricial tissue; (d) in the presence of characteristic 
symptoms of spinal hemorrhage, intra- or extra.-me<lullary. 
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Operation is contraindicated by a history of such severe crushing force as 
would be likely to cause disorganization of the cord. " 'hat will remain in 
doubt previous to operation will usually be the extent of damage done to the 
cord and the possibility of its reparative action. As to this, the safest rule is 
that which has been formulated by Lauenstein-namely, that if after the lapse 
of six or ten weeks there is incontinence of urine with cystitis or incontinence 
of feces, and especially if there are also the development and spreading of 
bed-sores, but little is to be hoped for from the unaided efforts of nature. If, 
however, these symptoms be absent, and if there be the least improvement in 
either sensation or motion, it will be proper for the surgeon to delay operative 
interference sti ll longer. 

'l1he opcra.tion itself-laminectomy-may be done in the following man
ner: 'The patient is placed in a prone position, a gentle curve having been given 
the spine by means of a firm small pillow placed under the lower ribs. A long 
incision should be made directly down to the tips of the spinous processes, the 
middle of the incision being opposite the seat of the fracture. The musc1es 
should be freely separated from the sides of the spinous processes and the 
posterior smfaces of the laminre. The periosteum may be reflected by mak
ing an incision through it along the angle between the spinous processes and 
the 1aminre, turning up its edge at this point with the help of dissecting 
forceps, and then scraping the smfaces of the vertebral arches with a curved 
periosteal elevator. 'l'his should be done neatly, so as to leave as little ragged 
muscular tissue as possible, since this may become necrotic and produce later 
trouble. Then the pcriosteum is similarly reflected on the opposite side. 
Retractors of moderate size, not large or clumsy enough to be in the way, 
are all that is needed to keep the muscular masses from interfering with the 
subsequent procedures. 1,his being completed, the hemorrhage should be ar
rested by hcrnostatic forceps, by packing hot sponges between the spinous pro
ce::.~es and the <letachccl muscular mass, and by ligatures. The next step con
sists in the division of the spinous processes close to their bases by means of 
large, strong bone forceps set at an obtuse angle. 'rhis adds nothing to the 
severity of the operation, while it affords much freer exposure of the laminre, 
which are the next parts to be attacked. '.l'hey can be expeditiously and safely 
divided by the rongeur forceps or by a pair of strong bone forceps, either 
straight or having a ln.rge obtuse angle as may be preferred by the operator. 
'l'he vertebra at the center of the incision or the displaced vertebra should be 
selected, and the vertebral spaces above and below its laminro should be recog
nized with the tip of the finger. '.l'be Jamin"' should then be cut through hy 
successive i;;hort nips of the bone forceps, the line of section being as close to 
the transverse processes as possible. 'This gives the greatest exposure of tbs 
cord and of the membranes. 

'l'be color of the dura should be noted, particularly with the view of deter
mining in cases of traumatism whether it is or is not ncces:-ary to open it. If 
it be dark or purplish from the presence of exuded bloorl beneath it, or yellow
ish from the presence of pus, it will, of course, be proper to incise it in order 
to empty and to explore the subdural space. If it is determined to open it, it 
ma.y be picked up in the median line and nt the middle of the incision with a. 
pair of delicate toothed forceps, nicked with a knife or the scissors, and then 
di\•ided either upon a. director or with a pair of blunt-pointed r.;cissors to any 
required extent upward and downward. It can be easily and gently retracted 
to either side, so as to expose the whole posterior surface of the cord to both 
inspection and palpation, pe.rmitting the gentle insertion of the tip of the ~n~er 
between its inner surface and the lateral aspect of the cord, and perimttmg 
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also, if need be, the investigation of the anterior and antero-lateral subdural 
spaces by means of a blunt curved instrument, such as a pedicle needle or an 
aneurysm needle. ~I.1be inspection having been completed, or it having been de
tennined after removal of the cause of compression that no in<li<ation for further 
opemtion exists, the incision in the dura should be stitched up with fine inter
rupted catgut sutures. These may be int.roducc<l very readily and speedily by 
means of a pair of sta.phylorrhaphy or Hagedorn needles, the one not in use 
being tbrca.ded by au assistant while each stitch is being put in place; the 
stitches should be inserted at intervals of about one-eighth to one-sixth of an 
inch, and when all are in place can be easily tic<l, the ends being cut off short. 
A small rubber drainage-tube and a dozen strands of chrornicizcd catgut should 
then be la i<l throughout the entire length of the woun<l, the muscles being 
united above them by means of buried chrom icize<l catgut sutures, after 
which the skin and aponcnrosis are brought together by silk or si lver wire as 
may be preferred. I t is hardly necessary to say that the most rigid antiseptic 
precautions should be observed from first to last. 

DlSLOCATIONS OF THE VERTEBRM. 

These, as has been said, are commonly associated with fracture, but a 
number of cases have been reported and verified by post-mortem examination 
in which uncomplicated dis
location bas occurred. They 
were nearly all of the cervical 
region. A few dorsal dislo
cations b:we been noted, the 
majority of them affecting the 
twelfth dorsal vertebra. Only 
three or four cases of dislo
cation of the lumbar verte
brre without serious fra cture 
ha,•e been recorded an<l con
firmed by autopsy. 

Vertebral dislocation may 
be caused by forced Hexion 

F10. 232. 

~~o~:~:~n~;:~c~:i~:r.ces":t:; Ae~;t:1~~~~r1t:~~i·~l5~rr~~b~~.~:~~i~~'!iiss:1~~v~~r~r: 
will uniformly be bilateral and F10. 233. 
either forward or backward 
{Figs. 232 an<l 233). They may 
also be produced by extreme 
la.tera.I motions of the spine 
or by excessive rotation. In 
either of these cases they may 
be unilateral, either forward or 
backward, and may be incom
plete, that is, the articular sur
faces may remain in contact 
at their edges; or complete, in 
which case the inferior process 
of the upper vertebra. passes 
farther forward and sinks into 
the notch between the body 

Antcrior\'icwof f'igurc232(Koeuig). 

and the superior articulnr process of the lower vertebra (Fig. 234). 
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It is usual in treating of dislocations of the vertebr"' to speak of the upper 
one as the vertebra that has been dislocated. Of' course there arc the usual 

FIG.23•J. 
associated lesion8, including 
rupture of ligaments, mus
cles, and blood. vessels, in
juries to nerves, and often 
laceration of the intcrverte
bral disks. In the absence 
of deformity the symptoms 
will be the same as those 
of fracture of the vertebrre. 
Crepitus and preternatural 
mobility arc not a lways ob
tainable in fracture, and in
deed cannot with propriety 

Complete Unilater~~r~:~~f~~i~~b~~ ~~~~~?;).or Abduction or a ~;:~~~he~:~~" in ;~~~ea{~::~r-
cal region it may be possible to recognize the change in the relations of the 
transverse processes, the body of the dislocated vertebra may be felt through 
the pharynx, and the absence of the corresponding spinous process may be 
noted on the back of' the neck . The rigidity and the attitude in which the 
neck is held will often be very suggestive (Fig. 235), but may be closely 
simulated by the muscular contraction and pain due to contusion of muscles 
or to inflammation of the intervertebral joints. The paralysis will depend 
upon the extent of the displacement and the corresponding damage to the cord, 

Fm.235. 
and may vary from a very slight pare
sis to extensive paraplegia. Usually 
motor paralysis is more marked and 
extcnsi,,e than sensory paralysis, and 
both kinds are apt to be less abso
lute in dislocation than in fracture. In 
some cases of disloca.tion paralysis has 
been entirely absent. 

Although many surgical authorities 
have objected to any effort being made 
to reduce luxation, on the ground that 
the attempt may cause the immediate 
death of' the patient, especially if the 
luxation is in the upper cervical region, 
it yet seems proper in the majority of 
cases in which dislocation is diagnosti
cated to attempt to replace the part by 
means of trnction aided by Hexion or 
rotation. It is right that.the patient 
and his friends should be informed of 
the risk of immediate death during this 

Luxntion of the flfth Ce rvical Vertebra (Blasius). ~~·i~~Ct1~1~·:}y b~~dtht~r;~~·3;o~'ld~i:~ ~~~; 
this risk be accepted. '.l'he manoouvers will depend upon the scat of the dis
location, but, as a rule, no special method can be indicated. If in a cervical 
Juxation an unnatural prominence in the pharynx can be felt, reduction may 
be facilitated by making backward pressure with the finger through the mouth 
while at the same time traction is kept up from the chin and occiput. When 
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the displacement is unilateral, rotation should be used in addition to exten
sion and counter-extension . rl1he head, which is apt to be inclined to one side, 
should be carried still farther in that direction, so as to disengage the processes 
of the luxated vertebra, after which it should be gently rotated and bent toward 
the opposite side, extension an<l counter-extension being kept up during the 
whole of this procedure. In the lower segments of the spine the methods 
already described for rectifying the deformity in fractures apply equally to 
luxations. In the majority of cases the operator will be in doubt as to 
whether or not a fracture coexists. 

'£he prognosis is, of course, more favorable in uncomplicated luxations 
which have been reduced than in fracture, but the injury in all cases must 
be regarded as a very serious one. Even after reduction paralysis often per
sists, and death ensues on account of the injury to the cord . 

CHAPTER III. 

SURGERY OF THE RESPIRATORY ORGANS. 

SECTION I.-THE NOSE AND NASAL CA VITI ES. 

CoNGENCTAI~ AND OTllER DEFOUMITrns OF THE NosE. 

rJ.111E nose varies naturally within wide limits in shape and size, and has 
been studied alike by the artist and the surgeon, but outside of the natural 
limits of variation we occasionally see more or less conspicuous deformity. This 
may be either a fa.i lure to develop properly or an unusual width of space 
between the nn.sal processes of the upper jaws. A few instances arc on record 
where the nose was totally lacking at birth. On the other lrnnd, a supple
mentary nose of such size as to cause the inU.ivitlun.1 to be regarded as having a 
double nose is not unknown. The fissure between the lower lateral carti lages 
has been known to remain so conspicuous as to cause the individual to display 
a bifid nose. Failure to develop in length along the dorsal aspect may give 
rise in a prominent degree to that condition commonly known as snub-nose. 
That peculiarities in conformation of the nose arc particularly likely to be 
transmitted by heredity is illustrated peculiarly well in the Jewish race. The 
subjects of inherited syphilis frequently present noses which barn little or no 
bridge or which arc so flattened between the orbits as to be unpleasant to regard. 

But the most common deformities of the nose or na;:;.al cavities are not those 
which appear externally or which lea.ve more than a slight external sign, but 
those which produce variations of contour within the nasal fossm. Perhaps the 
most common of these is deviation of the nasal septum, which, though often 
acquired, is most often of congenital origin . rrhis may be slight in extent or 
may be so marked as to lead to the virtual occlusion of the nasal passage on one 
side. Furthermore it frequently happens that the pressure of such a bulging 
septum against the turbinated bone produces various reflex irritations which 
are at times quite severe. When the degree of deviation is slight there is but 
little evidence of it, but when it is extensive there is usually irregularity of 
external configuration. 

The nostr il s arc occasionally contracted from birth, and rarely arc com
pletely occluded by more or less tough membrane. When this membranolll! 
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occlusion is met with later in childhood, in the majority of instances it will be 
found to result from cicatricial tissue following ulceration about the anterior 
nares. Such nostrils may be enlarged by a slow process of dilatation; or a 
combination of incision and stretching, which latter must extend over a long 
period of time, may be practised. When the nostrils are completely occluded 
or obliterated a combination of incision and dilatation is absolutely necessary. 

A form of elephantiasis occurs rarely in middle or later life. lt bas been 
known to attain enormous proportions. It can be treated only in one way, 
if at all; that is, by excision of the affected tissue and proper closure of the 
woun<l,-if necessary, by some plastic method. 

A diseased condition much resembling the above, but due to a very differ
ent cause, is that known as rhinoscle r o m a . This is described by Hcbra as 
an affection of tbc nose, the nostrils, and even the upper lips and the adjoining 
parts. It is characterized by the appearance of hard swellings or tumors,-in 
other words, of cutaneous nodosities,-sometimes almost polypoid in shape, iso
lated or confluent, sometimes of a darker color than the adjoining parts. 
These nodositics are more or less separated by fissures from which exudes a. 
yellowish fluid. The growths themselves may present cartilaginous hardness. 
They distort the nostrils and make hideous the nose, and invade even the parts 
about the mouth. Bacteriological researches of the last few years have shown 
that they are due to tissue-irritation by a certain specific micro-organism, a bacil
lus. Stepanow has been able to reproduce the disease in animals by inocula
tion . It is amenable to but one form of treatment,-that is, free excision dur
ing its early stages. 

FISSURES OF THE NosE.- These arc almost always connected with defects 
of development and failures to close at or near the middle line, and are nearly 
always confined to cases of cleft palate and hare-lip in which the fissure extends 
up into the nasal fossre. ~l1heir proper consideration and treatment are connected 
with the surgery of the mouth and face. It has happened once to the writer 
to see a fissure of the septum, the effoct of which was that there appeared to 
be three nostri ls. Under chloroform the thickest portion of this divided septum 
was cut awa.y and the third nostril abolished. 

AsnrneTRY.-Asymmetry of the nasal portion of the face has been studied 
especially by Zuckerkandl and Allen . While it may be of congenital origin, 
in the majority of cases it is due to pre-existing stenosis of one nasal fossa, 
wbioh is thereby deprived of its proper nutrition and does not develop sym
metrically with its fellow. This view is corroborated by the result of ex
cluding the entrance of air into one nostril of young animals. A variety of 
experiments and clinical experiences makes it certain that obstruction of the 
respiratory canals by enlargement of tonsils, hypertrophy of mucous membrane, 
and adenoid vegetations in the pharynx occurring early in life is the principal 
exciting caus~ of developmental defects in the nose. 

SYNECJTIA, or adhesion or fusion of parts within the nasal fossre, is not 
care, although those cases in which it is properly of congenital and develop
mental origin are rare, since it is usually the result of some previously exist~ 
jng ulceration. 

DISEASES AND DISPLACEMENTS OF 'rHE SEPTUM. 

AnscEss.-A.bscesses in the septum may be acute or chronic. Acute abscess 
comprises those forms which follow local traumatism, i. e. the purulent trans
formation of a clot beneath the mucous membrane, as well as those abscesses 
consecutive to furuncle, in the vicinity of a foreign body, or to adjoining ulcera-
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lion. Commonly the swelling of the septum can be noticed by inspection 
through the nostril:;. It feels warm and is extremely painful to the touch. Not 
unfretlucntly perforation of the septum or loosening of its bony or cartilaginous 
margins results. When due to spread of septic influences from the ncigbbor
hoo<l this affection may be unilateral. 'l1hc local treatment consists of early 
an<l sufficiently free incision. 

Chronic abscess is a more progressive and slowly destructive condition, with 
minor or no infhuuma.,tory signs and few if any acute symptoms. It has been 
mist"ken for polyp ctnd for a malignant disease. It is usually either of syphilitic 
or of tubercular origin. Wh en either of these forms of intranasal disease is 
primary, it may be followed by erys ipelas of the face, by more or less local 
destruction of tissue, or even by deep phlebitis nnd meningitis. r.l1hey are 
quite likely to be followed by loss of the septum and consequent deformity of 
the nose. 

ACUTE CoRYZA.-This is an acute inflammation of the Schneiderian mem
bmne, affecting1 at least at first, that portion of it which covers the septum 
an<l the lower turbinated bone, and is that condition known to the laity as 
se\·ere "cold in the head." A similar condition met with in the new-born or 
in very young info.nts is a not uncommon sign of inherited syphilis. Except 
for the distress which it sometimes causes or its reflex effects, it is scarcely 
of surgical interest1 unless it occurs in those who ha ''e already some patho
logical changes in these parts. The influence of cold and wet is predomi
nant in its causation, since a slight chilling of the body is often enough to 
produce it. It may also be caused by irritating vapors1 e. g. of bromine, by 
certain animal or vegetable products, such as pollen, by the odors of certain 
flowers in susceptible individuals, by various foreign bodies, including polyps, 
by tra.umatism, or by eczema or other eruptions within the nose. It may also 
be attendant upon pcriostitis, upon furuncle or carbuncle, upon severe con
junctivitis, or it mtL.Y appear in the course of certain general diseases, like 
mettsles, diphtheri;1, the g rippe. etc. In cert<Lin indivi<luals it appears so con
stantly with attacks of asthma as to indicate something more than mere coin
cidence. The young and those of a tubercular diathesis seem to be more fre
quently "ffcctcd. 

Its loca.l signs arc those of profuse discharge of nasal mucus, with extreme 
susceptibility ancl irritt'l.bility of the Schneidcria.n membrane, and so much 
obstructive swelling as to impair or make impossible nasal respiration. A 
peculiarly uncomfortable and tickling sensation within the nose and a tend
ency to sneeze on little or no provocation arc its most marked symptoms. 
So tumefied docs the mucous membrane become as not merely to prevent that 
passage of air through the nose which distinct speech requires, but e\·en the 
quality of the voice is changed. When the disease is severe the frontal and 
mi~xillary sinuses arc affected by extension 1 and the pain and discomfort are 
thereby considerably increased. Often pharyngitis will furth_er complicate the 
disease, in which case there will probably be more or less implication of the 
Eustachian tube, with its attendant complaints. In proportion to its severity 
the sense of smell is impa.ired or tempora.rily lost. 

An uncomplicated case of this cba.racter will ordinarily last five or six days. 
If a.ntcrior and posterior rhinoscopy be practised an excellent demonstration 
of the cardinal signs of infl tLmmation will be afforded. 

Treatment.-Acute cor_vza is \'irtually a self-li mited disease, but its course 
ma.y be shortened by local and general treatment. ~I1he administration of a 
brisk cathartic, followed by foot-baths at niP'.ht, a sedative and antipyretic 
mixt~~c internally (phenacetin and quinine with small doses of morphia), the 
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inhalation of steam from boiling water into which a little powdered camphor 
has been thrown, and the use of antiseptic alkaline spray to which -~ to 1 per 
cent. of cocafoe and 3 to 5 per cent. of antipyriue are added, will be found to 
give very great relief. A solution of cocaine is often of great value. When 
the watery discharge is profuse the addition of one-tenth of 1 per cent. of 
atropine to the spray will materially diminish its excess. If local distress 
be very great, a triturate may be ordered of 1 part of morphia with 25 parts 
of bismuth subcarbonate or subnitrate, and the insufHation of a few grains of 
this will have a happy effect. A \'Oidance of exposure to draught and cold is 
of course an important adjunct in the treatment. · 

OzENA.-This is a term applied to a condition of fetid ulceration commonly 
due to syphilis or other disease of the Scbneidcrian membrane, or else to an 
atrophic form of inflammation of the same commonly known as atropliia rhi
nitis. '£he ulcerative form gives rise to discharges of a mixed muco-sanguino
purulent character, with expulsion of crusts and scabs, and imparts a most 
unpleasant and fetirl odor to the breath. In the atrophic form of the disease 
there is li ttle or no ulceration, but so much lack of moisture as to lead to the 
partial evaporation, decomposition, and drying of what discharge there may 
be, with more or less disposition to the ~ame characteristic odor of the breath. 
Some writers include under this term disease of the adjoining sinuses and cel
lular cavities, which undoubtedly frequently occurs, though not necessarily. 
Practically, the term is applied to those cases of intranasal disease which give 
rise to fetor of breath rather than any one distinctirn pathological condition. 

In every such case careful rbinoscopy should be practised, the treat
ment depending upon the condition found . In most cases before such exami
nation can be satisfactory nasal douches must be repeatedly given, and crusts 
and hardened masses washed away by means of a spray with a compressed
air force of from ten to fifteen pounds. Not until the nasal cavity has thus 
been thorough ly cleansed and the imm ediate congestion caused by this inter
ference subdued, either by waiting a little or by the application of a very weak 
solution of' coca.foe, can an exact estimation of the condition be made. In 
ulcerative forms small , ragge<l, more or less unhealthy ulcers may be found 
in nlmost any part of the cavities, though these occur more commonly in parts 
most easy of examination. l\Iore than this, it often happens that small or 
relatively large areas of spongy bone will be founrl necrosed a1>d loose or easy 
of detachment, or that a necrosed area of cartilaginous or bony septum will be 
discovered. Patients will sometimes present small portions of bone which have 
been expelled spontaneously, which will be \'cry suggestive. 

Ulcerations in the nose which produce this condition may be of the follow
ing varieties: 1, simple, which may have been originally of traumatic origin, 
due to the finger-nail of the individual, to the presence of some foreign body, 
or to the effect of some caustic previously applied; 2, tubercular, in which case 
the general condition of the patient will be extremely significant: 3, syphi li tic, 
where there are almost sure to be other evidences of secondary or tertiary dis
ease, the examiner having probably to look no farther than the mouth of the 
patient in order to corroborate his di~gnosis. 

In all these forms of ulceration diseased or <lend bone may occur, but this is 
relatively infrequent in the first . The entire tu rbinated body, or one or more 
of the turbin ated bones, along with the septum, may be thus destroyed, and 
even cxfoliated externally, and many a sunken bridge of the nose is evidence 
of the destruction which has gone on beneath, due for the most part to the rav
ages of tertiary syphilis. 

The treatment of this variety of ozena consists in the ma.in of removal 
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of diseased bone, cauterization of the ulcer proper and its conversion into 
healthy gra.nulating tissue, and such measures as may be appropriately di
rected toward cleanlir.ess and antisepsis. lf necessary, operation may be 
undertaken, with cocaine or general anesthesia, for removal of sequestra. Dur
ing the treatment the general condition of the patient should not be neglected, 
and in syphilitic cases a vigorous antispecific and tonic treatment will effect 
almost as much benefit as do the measures instituted locally. 

In that form of ozena due to atrophic rhinitis there is frequently necessity 
for general and constitutionuJ treatment, while the local treatment is directed 
first toward cleanliness and freedom from the presence of decomposing crusts, 
and secondly toward gentle stimulation of the mucous membrane in order to 
favor healthy secretion. 'fhe powders or sprays that are used for th is pur
pose contain substances which are mildly stimulating, such as prepara,tions of 
bcnzoin. 

PERFOH.ATING ULCER OF TITE SEPTUM.-Under this name there bas 
recently been described an ulcerative process occurring usunJly along the 
border of the cartilaginous septum, which determines later its perforation, and 
presents characteristics which apparently entitle it to separate description, inas
much a.sit is independent of syphilis, tuberculosis, or lupus. The ulcer is round 
or oval, and when oval has its long diameter placed antcro-posteriorly. '.fhe 
mucous membrane appears to be first affected. Local destruction advances 
more and more deeply; finally the ulceration thus formed usually tends to 
general cica.trization about its borders. It appears to attack old men oftener 
than others. Histologically, the lesion seems to consist of an infiltration with 
epithelial cells, as well as their subsequent multiplication. 

Concerning its intimate cause we are yet ignorant. In some respects it 
seems to correspond to perforating ulcer of the foot. It calls for little save 
antiseptic treatment. 

DEVIATION 01~ TllE SEPTUM.-Deviations of the nasal septum are very 
common (Fig. 236), and constitute the most important abnormalities of the 
nose. Mackenzie, for in-

:~~l~~f,j:,~i::'~~~~'.I'gd~~i5a~ @& &' Fin.&236. & & 
t1on m 77 per cent., and 
of a total of 3446 cases · 
examined by several ob-
servers there was deviation 
in about 60 per cent. \'aricties of Deflection of the Nasal Septum (Hoberts). 

Deviation toward the 
left appears to be more common than toward the right. It varies in amount and 
character from a simple warping of the septa} plate to complete displacement. 
The causes of the deviation arc by no means clear. In the infant the nasal 
fossre are small a.nd simple in conformation. The sinuses are not yet formed, 
and the plates of the ctbmoid are still cartilaginous. 11he cribriform plate is 
even membranous and continuous with the falx cerebri and the <lura mater, and 
is thus flexible at a time when the vomer is already ossified. At the age of 
two the frontal and ethmoidal sinuses, as well as the antrum, have begun to 
form. The development of the turbinated bone is also tardy, an<l relative 
activity of growth of these parts is a somewhat late manifestation. The 
posterior or free boundary of the vomer is seldom misshapen, since it is 
thick and strong, but its anterior portion is very liable to displacement, of 
which traumatism is a frequent cause. 1'hus it appears that the vomer, occu
pying the mirldle of a cavity with walls more rigid than itself, frequently 
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bends in the direction of least resistance, owing to injury or to unequal develop
ment of surrounding parts. Deflections of the cartilaginous sections are most 
common, next those of the bony parts, and finally tho•e of the entire septum. 
1'he cartilage may be bent upon itself vertically or horizontally, presenting 
along the line of deflection a. bulging sufficiently promine11t to occlude the 
narcs. Horizont::-..1 bending is much more common. The deep concavity of 
the opposite nostril often corresponds with the convexity of the bend. It may 
cause serious obstmctiou to the respira.tion. When the warping is but slight 
it ordinarily gi \'es rise to no symptoms and calls for no interference. It not 
unfrequently happens that we have to deal with an enlargement of the middle 
turbinated bone corresponding with the deflection of the septum, and second
ari ly with a greater obstruction. 

Another form of deformity of the septum is caused by development, near 
the sutural line of the vomer and the palatal process, of a bony or cartilag
inous ridge which constitutes a s.pur, as 1t is usually called, and which is in fact 
an exostosis or ecchondrosis, and ma_v extend horizontally for some distance. 
It may be met with on one or both sides; it helps to obstmct the inferior mea
tus, always leads to thickening of the overlying mucous membrane, and should 
always be removed when met with. "·hen the septum exhibits a double curve, 
being warped first to one side and then to the other, it is described as repre
senting a sigmoid flex ion . 'This may meet and touch the inferior turbinated on 
one side and the middle turbinated on the other. 

As might naturally be supposed, when the septum is markedly deflected we 
frequently find the hard palate to be very high-arched or Gothic in contour. 
Its transverse diameter is short, and the alveolar arch may be much more 
oval or relatively smaller, by which the front teeth are thrown forward and a 
characteristic expression given to the face. Delavan ca11s attention to the fact 
tha.t this condition is frequently associated with the habit of mouth-breathing, 
and that it is often a family peculiarity. 

Treat ment of Dev iated Septu m.-For the rectification of this deform
ity a large variety of operative methods ba.\·e been suggested, depending in their 
conception and for their successful performance upon the degree of deflection. 
It is of some interest to know that this particular branch of surgery is one of 
quite recent origin and <leYelopment1 and that almost all the operations prac
tised for this purpose ha\•e originated within comvaratively few years, although 
the proceeding itself, after a rude fashion, is of great antiquity. By a few sur
geons, Adams for instance, it was suggested to seize the crooked septum between 
the two blades of strong forceps and fracture it sufficiently to allow of resto
ration to its normal outline. To keep it in the desired position head-bands 
with pads and screws1 or masks with adjustable pads, or intranasal apparatus 
of more or less elaborate form, were called into requisition. Then it was 
suggested to cut out of the septum, with a punch (Fig. 237) fashioned after 
a conductor's punch, smaller or larger pieces of shape according to the fancy 

of the operator, by which the 
septum would be so weak
ened as to be easy of replace
ment. 'rhis method is open 
to the objection of leaving an 
opening where na.ture did not 
intend one to exist, and fur
thermore leaves the septum so 
weakened as sometimes to lead 

Fw.23i. 

to subsequent falling in of the bridge of the nose. A much more successful 
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application of this form of instrument is that by which a stelhite incision is 
made in the septum, yet without removal of any of it. This so weakens it 
that it can be sprung back into position, and yet leaves no perforation; but this, 
like all other procedures where nothing is removed, requires the subsequent use 
for a considerable length of time of plugs by which the partition shall be held 
in place until its tendency to warp is overcome. 'fhe same objection of leaving 
a perforation often obtains against the use of the nasal saw (Fig. 238), which 

.FIG. 238. 

otherwise is a very useful instrument. Its especial range of usefulness is in the 
removal of outgrowths from the turbinated bones or of spurs or bridges from the 
septum. It will be spoken of again later. A very simple method for uncom
plicated cases is that of incision through the protuberance along its long axis7 

after which the septum is forcibly replaced by means of the finger in the nos
tril. Its elasticity being thus temporarily overcome, it is held in place by 
packing the previously obstructed nostril with plugs of antiseptic gauze or of 
rubber or other suit:Lble material. 'Shese are removed daily, and the parts 
carefully cleansed, after which the plugs are replaced. If necessary, any re
dundant portion can be pared with a knife or removed with a saw. 

Inga.ls has modified this plan by incisions through the mucous mcmbmne, 
its detachment from the underlying c:.~rtilage, and the removal of a. triangular 
portion of the la.tter, the base of the tnangle being at the floor of the nose. Of 
course the membrane on each side of this piece shou ld be detached. Roberts 
has devised an ingenious and very effective way of overcoming septa! deformity. 
If there is angular deflection, he makes an incision from front to ha.ck; if the 
deflection is a. grooved one, be splits the cartilage a.long the most prominent por
tion, and cuts into the rest of the septum repeatedly until it has lost it~ resiliency. 
Any small portions that protrude at the lower margin arc rcmoYed with knife or 
saw. If on l_v small fragments of the entire thickness are cut away, the little 
perforations thus caused subsequently heal. rl111e septum is now held in place 
by steel pins made for the purpose, which ma.v be in-
serted through the nostril or from the outside (Fig. FIG. 239. 
239). Th e point is thrust through the inferior por
tion of the septum, which is then placed in the desired 
position, after which the pin is thrust still farther 
onward and its point buried deeply in the firm and 
untou ched tissues at the back part of the nasal cham
ber. Two or more pins may be used for this purpose; 
they should be left a few clays in sitil. By this 
method the uM of plugs is avoided, and antiseptic 

:u~~:i~·1eg~w<\V~~1~r 1~i~~:s ~: 11p~~j::~~n:s !f0~~1t~~~~ Pi~f~ci~?r~n:~be~s~i~~~~~ 
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membrane are the cause of the obstruction, or even when this is composed 
of soft cartih1ge. Jarvis recommends to transfix them with a needle and then 
remove them with bis steel wire snare. 

Besides the methods thus briefiy described (for more information concerning 
which the reader is referred to special text-books), it bas been proposed to 
remove the offending cartilage or bone by rapidly revolving burrs or trephines 
operated by the dental engine, by hand power1 or by small electric motors, or 
to attack them with fine chisels and gouges, the force being applied either with 
the hand or with a small mallet. When properly performed, any or all of these 
methods are admissible, and all are capab le of affording relief. In almost every 
instance, however, there i.'3 necessity for long-continued care to preserve the 
septum in its proper place and prevent it from again warping while still 
weak. 

Almost all these cases are complicated, however, by more or less hyper
trophy of the mucous membrane of opposing surfaces. and it is relatively 
seldom that attention to the septum alone will suffice. 'fhis brings us to the 
consideration of the causes which produce this other condition. 

IIYPERTROPHIC AND ATROPHIC :NASA L CATARRu.-The complicated struc
ture and character of the Schneiderian membrane, as well as the fact that, 
especially in its lower portions, it is studded with large numbers of minute 
glands whose function it is to secrete the nasal mucus, must not be overlooked 
in accounting for this condition. 'fhese, being true glands, partake of the 
usual adenoid-tissue arrangement. Eviclent]~r, then, irritations which affect 
the membrane will also involve the glands, and the hypertrophy of one 
without a. corresponding affection of the other is out of the question. This 
membrane is more exposed to external influences than any other. 'Thus 
it happens that repeated attacks of acute inflammation or the continuous 
action of relatively trifling irritations lead to, first, a chronic congestion, and 
second, tissue new-formation . This process, once begun, rapidly increases 
in extent and severity. 1.'he new growth is very likely to occur along 
that inferior turbinated bone which comes most closely in contact with a 
deviated and protruding septum, and, as a rule, the structures over the lower 
turbinated bone a.re much more commonly and extensively involved than those 
O\'er the other bones. 'fhis diseased tissue is usually more or less spongy or 
erectile in character, and is composed of such a mixture of glandular and paren
chymatous clements as to be commonly termed adenoid, the one form or the 
other predominating according to the type of the structure first attacked. Hy
pertrophy of the mucous membrane over the posterior portions of these turbi
nated bones is more frequent than of that over the anterior portions. The ste
nosis caused by these conditions may be partial or complete and temporary or per
manent. Many individuals ham just so much thickening as to suffer from alter
nate stoppage and patency of the nostrils according to the condit ion of the weather 
and their freedom from congestions due to colds. Anything which favors flow of 
blood to the parts will occasion stoppage. Hence some persons complain of ina
bility to breathe in bed through that side of the nose which is lowermost. Others 
enjoy freedom of respiration in dry weather, while because of the hygrometric 
condition of the atmosphere they suffer inconvenience during damp weather, and 
some operators even ta.kc adYantage of this latter circumstance in order to seize 
these growths when their increased size makes them easier to attack. 

llut interference with respiration is by no means the only trouble produced 
by this kind of hypertrophy. "hen the stenosis is posterior, and especially 
when the adenoid tissue of the naso-pharynx is involved, pressure is made upon 
the orifice of the Eustachian tube, with the result of more or less impairment 
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of bearing. It is very important to bear this in mind, since not a few cases of 
deafness in one ear, or in both ears, depend primarily not upon disturbance in 
the middle car, but upon this condition of the naso-pharynx . 'l'hercfore in 
treating patients for deafness an examina.tion of the throat and nose is as essen
tiaJ as au examination of the membrana tympani . 

After ha.viug made a careful examination and having recognized, so far as 
possible, the condition above described, there is considerable range of choice as 
to methods for obviating the difficulty, the choice being mainly between the rad
ical method of extirpation of the obstructiug mass and that of its partial destruc
tion by caustics or the actual cautcry, trusting to the resulting cicatricial contrac
tion to produce the desired diminution in size. r11be choice must be governed 
to a certain extent by the occupation and the personal and constitutional habits 
of the patient, and the means at hand. In either case local anesthesia can be 
usually accomplished with solutions of cocaine varying in strength from 2 to 
8 per cent., using the stronger only when the weaker fail. These may be 
applied first by the spray, then by contact of small plugs of cotton saturated 
in the solution, or rarely, when necessary, by its injection into the tissues with 
the fine needle of the ordinary bypodermatic syringe. The operator must always 
expect the deeply colored and turgid appearance of these growths to be modified 
by the constringing effect of the cocaine. Small crushing forceps and scissors 
have been devised with which those parts of the nasal cavity most subject to 
this condition can be reached, and the hypertrophy when distinct or peduncu
lated can sometimes be most easily removed by their aid. 

But some form of wire snare or Ccraseur is perhaps the favorite instru
ment for this purpose, and of the various forms of this instrument none, at least 
in this country, is more popular than that suggested by Jarvis (Fig. 240). 

Fw.240. 

c~~~~~i------o---~ 
Jarvis's Snare. 

I ts wire loop is passed within tl1e nose, and by the aid of artificial illumination 
is lodged around the base of the mass which it is proposed to remove, after 
which the loop is slowly tightened, anti the fine wire cuts its way through 
the tissue so slowly tha.t, vessels being crushe(l across, the operation is almost 
bloodless. In the attack upon posterior hypertrophies the manipulation is 
sometimes quite difficult and requires the skill of an expert. It is made more 
difficult by the sensibility of the part and by the reflex motions of the palate 
and pharynx, which are usually beyond the possibility of voluntary control. 
'l1bese are in some measure obviated by the use of palate retractors, or by the 
introduction of tapes through the nostrils into the pharynx and bringing them 
out through the mouth and tying them in front of the upper lip. By their 
aid not only is the pa.late retracted and its movements controlled, but illu
mination of tl1e parts is also possible. These masses arc sometimes removed 
with a peculiar burr attached to some revolving mechanism, by which removal 
is made as effective, though much more bloody. 

The other method of treatment, bv the use of caustics, avoids some of the 
unpleasantness of an operation, but u;ually produces much more pain and dis
comfort, while snaring off a mass of adenoid tissue with the wire loop causes 
frequently very little pain. 
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An even more effective and commonly less painful method, certainly one 
which leaves fewer unpleasant immediate consequences, is the use of the gal
vano-cautery: the parts being prepared as above, the galvano-caustic knife or 
point is applied as was the caustic, and is made to burn more or less deeply 
and wi<lely according to the effect desired. 'l'he resulting sloughs separate in 
about the same length of time, and the after-treatment in each instance con
sists mainly in local cleanliness and antisepsis. 'fhe final benefit may not be 
obtained until after the lapse of a number of weeks. 'l'his latter procedure of 
course implies the possession of a suitable cautery or storage battery and the 
necessary electrodes or cautery points, all of which are ex pensiyc. But when 
it is applied with ski ll the result is usually very satisfactory. 

A collection of adenoid tissue seldom exceed ing 7 or 8 mm. in diameter 
has been described by Luschka as the pharyngeal tonsil. This is found at the 
vault of the pharynx, and may become enlarged under the same conditions as 
those which give rise to hypertrophy or as those which produce adenoid tissue 
in the nose. 

'fhe pharyngeal tonsil is itself of interest, since along with another col
lection of similar tissue spread out at the base of the tongue it constitutes 
what has been called the ring of adenoid tissue around the pharynx, the 
principal portions of this r ing being of course formed by the faucial ton
sils. When this tissue in the pharynx is involved in hypertrophic changes, 
it must be removed, either with spoons fashioned for the purpose or with cut
ting forceps with somewhat dulled edges (Fig. 241). When diseased it may 

FIG. :NL 

Raynor's Naso·pharyngeal Scissors. 

produce va.rious reflex disturbances of about the same character as those men
tioned under Neuroses of the No!-ie. 

'l'lte Lingual 2''onsil.-Compl eting the circle of glandular tissue around 
the oro-pharynx there is more or Jess of lymphoid and adenoid structure 
across the base of the tongue, whi ch, described together, has been known as 
"the lingua l tonsil." 'l'be principal diffC'rcncc between it and the faucial is 
th at the a<lenoid tissue here is dissemi nated in small groups over a consi der
able surface. 'l'bcre a.re here no glands, properly speakmg1 nor excretory 
ducts nor outlets, but small enclosures1 three or four lines in diameter, of 
adenoid material covered by mucous membrane. 'l'hcse follicles much resem
ble Pcyer's patches in the intestines. They ex ist in the normal condition, 



SURGERY OF THE RESPIRATORY ORGANS. 585 

but they become much hy pertrophi ed, and of about t he size attained by 
lesions of adenoid ti ssue in the other parts of the phary nx. '.r hey are 
located between the circumvallate papillro and the epiglottis, and are incon
spicuous except when enlarged. 

Normally, there is a free interval between the base of the tongue and the 
epiglot tis, but this is more or less encroached upon wh en this t issue is hyper
trophied, and sometimes the tip of the epiglott is may seem almost buri ed in 
a mass of tonsillar structure. This hypertrophy may even ex tend laterally 
to a considerable ex tent. Wh en carefully viewed these masses will he seen to 
form an aggregat ion whose component parts may be dist in ctly distinguished. 
When th ese tissues are hypertrophi ed, there is sometimes complaint of pain 
shooting up toward th e ears, or there may be refl ex discomfort in the larynx 
or along th e course of th e pn eumogastrics; and wh en inflammation compli
cates the hypertrophy there may be actual sharp pain . The voice is more or 
less aHcrcd, and fati gue in speaking and singing is a common symptom. In 
certain cases the voice is made un certain and unreliable. l\Iost pati Pnts suffer 
from more or less r efl ex cough, either violent, spasmodic, or incessant, or else 
of a hacking character. ])art of this cough is due to fri ct ion between the 
tongue and the glott is. I t is quite lik ely that the so-called "globus hyster
icus" is in many instances a sign of value, and due to the presence of 
enlargements of this lymphoid tissue. Dyspnea an d even asthma rn a.y occur 
in patients wi th enlarged 1ingual tonsils. The only rad ical treatment con
sists in the removal ot the hypertrophies by caustics or mechani cal measures. 
~rhe la tter will consist either of the wire snare or of th e sharp spoon in some 
of its modifications. 'l'he ga.lvano-cautery is often resorted to, and is prob
ably the mo~t sa ti::fa ctory method of treatment. 'These operations can usually 
be made by aicl of cocaine wi thout pain. 

ATROPJUC CATA1m11.-Tbis is to a Ja.rge degree a result of th e previous 
form , which when untreated has gone on to such complete formation of new 
connective-t issue clements that the glandular port ion ha s disappeared. The 
resul t is now not so much the impediment to respirati on as the dryness of the 
parts, by which the pa tient 's comfort in breathing is very ma.terially dimin
ished. and he has probably by this tim e, if not before, become change<! from 
a norn-breather into fL mouth-breath er. Still , wi th all this, there ma.y be 
such relics of pre\•ious hypcrtrophi c obstruction as to call fo r purely surg ical 
relief by one or another of the methods above Uescr ibed. 'J1his form of disease 
is likely to be more offensive than the prev ious, since the dr ied and thickened 
mucous membrane is covered wi th crusts of desiccated secretion, which may be 
more or legs ad vanced in decomposit ion or which may CO\'Cr over actual 
ulcerat ion in t li c t issues beneath. In this way we may ha ve to deal with a 
comb ination of atrophic catarrh and ozcna.. On account of the length of time 
req uired to bring about this condi t ion these cases pursue :.L very stubborn 
a.nd chronic course. 'l'heir treatment is, first, local cleanliness; second, the 
removal of any actual obstruction; third, appli cations to whatever ulcPra tion 
ma.y ex ist ; and finally , the endeavor to stimula.tc the long-<lisused remain
ing glands in to g reater acti vity; in other words, the ~·cstorati on of the n.a tural 
secreti on. ~L1 hi s is to be accomplished ma.inly by stimulat ing and antiseptic 
spra.ys or other appl ications, fluid or dry. It will require daily attention at 
least by the ptit ient himself, and often by the surgeon, ~tnd is a process so 
slow as often to lead to discouragement and disa.ppoin t.mcnt. Nevertheless, if 
carefull y persisted in , it may b~ productive of g reat good, if not of complete 
res toration of the normal condit10u. 
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NASAL CATARRII. 

Besides the acute and chronic forms of inflammation of the Schneideriao 
membrane already referred to under the headings of Coryza and Adenoid 
Thickening, there is another form of chronic inflammation which is as com
mon perhaps as any, and which deserves consideration by itself under the 
term of chronic catarrhal inflammation . This may begin almost as a chronic 
condition, or may be secondary to acute inflammations. As a rule, the 
more chronic the condition the more it involves the posterior nasal surfaces 
along with those of the pharynx, and we have practically to deal with a retro
nasal or naso-pharyngeal catarrh. Narrowness of conformation may exert 
some predisposing influence. Nevertheless, the condition prevails in all coun
tries and clima,tcs; but it appears to be most frequent where atmospheric 
changes are most sudden. For the treatment of this conclition, which is in the 
main medical, the reader is referred to special text-books. 

ULCERS. 

Ulcers and ulcerations within the nasal cavities may be of the following 
types : 1. Catarrhal; 2. Tubercular (and Lupous); 3. Syphilitic; 4. Leprous; 5. 
Malignant. It seems hardly necessary here to go into a description of each of 
these forms. rrheir nasal characteristics in no wise differ from those which the 
same forms of lesion display elsewhere. Among the first must be reckoned 
the kind of ulceration which one may see where two surfaces which were not 
intended to touch ea.ch other have come into contact, or which the surface of 
a nasal polypus, for instance, may exhibit. ri'ubercular ulceration of any
thing like long duration will probably be accompanied by caries or necrosis 
of the underlying bone. The same is true of the syphilitic form. Leprous 
ulceration cannot be considered apart from general leprous disease, nor can it 
so occur. 'Mal ignant ulcers are simply expressions of degeneration of malig
nant neoplasms, and, while they may be regarded as among their disagreea.ble 
phases, the ulcer itself is of little consequence as compared with the primary 
disease, unless it produce frequent hemorrhages. 

In the above statement no note is made of two or three other specific vari
eties of ulcerations which may occur in the nose, such as those accompanying 
glanders, actinomycosis, etc. These are so rare in this country as to deserve 
only mention. 

The treatment of each of these forms must be obvious. 11he catarrhal 
ulcer nee<ls only cleanliness, freedom from irritation, and proper restoration to 
a condition of healthy granulation, in order rapi<lly to heal. The tubercular 
form may require removal of diseased bone, and certainly should be thoroughly 
cauterized or scra.ped, after which it can be coaxed to heal by simple measures, 
unless the systemic infection be too pronounc<:'d. 'l111e treatment of the syphi
litic form is inseparable from that of constitutional syphilis, and calls for anti
spccific medication. When one has to deal with a ma~ignant ulcer in these 
pa.rts, the question is in the main whether the primary disease can be removed 
by operation, no matter how severe, or not. If it appear tlia.t it can be, no 
time sboultl be lost in practising it. If, on the other hand, the case appear 
inopen1ble, much may be done by repeated curetting, or destruction of neo
plastic tissue with the actual ca.utery, or its removal, or at least the remov~l 
of so much of it as is accessible, with the scissors, knife, or snare. In this 
way, without thought of radical cure, lifo may frequently be prolonged or 
ma<lc less offensive both to the patient and to those around him. 
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EPISTAX!S. 

'.!'he term epistax is orig inally denoted bleeding from any point about the 
nose, but is now generally limited so as to mean hemorrhages from the nasal 
and connecting cavities. It may occur either as the result of trifling or severe 
injury or spontaneously, and it may be active or passive. No mucous mem
brane in the body is so naturally disposed to bleed both by liability to insult 
and by character of construction as that which lines the nose. H yperemia is 
Ycry easily produced, and the blood-vessels of the part hove li t tle or no natural 
support outside of their own walls. 'I'he traumatic form follows various inju
ries, not necessarily applied directly to the nose. Falls of all kinds wi ll fre
quently produce it, and especially falls or blows upon the head . It is known 
to occur frequ ently in connection with fractures of the skull , especially of the 
base. It may occur from picking the nose or from ru<le introduction of some
tbing into the nostrils, and oeeasiona1ly follows explosions of some violence; 
thus men handling heavy pieces of artillery, especially within small compart
ments, arc freq uen tly annoyed with it. When slight causes g ive rise to it, 
there is nearly always some local or constitut ional predisposition, usually in 
the so-called full habit of body, or, in the aged, extreme fragility of vessels, or 
a more or less varicose condi tion of the parts, in those who ha.ve this condition 
elsew here. The so-called spontaneous form may arise from inha lation of irri
tating vapors ; from over-filling of the capillaries, due to violent over-action of 
the heart or to too se\·ere exercise; from some act like coughing or sneezing; 
from previous ulceration; from the presence of foreign bodies or parasites; 
or from the presence of tumors ; in fact, from anything which tends to produce 
a filling of arteries and obstruction to venous return . I t is common in pleth
oric children and adults . It is frequently the precursor of a.poplcctic lesions 
in the brain and eye. I t occurs often in passage from dense to rarefi ed air or 
the reverse, as in balloonists or those working in caissons. In such cases, in 
fact, it is to be regarded as an apoplexy of the Schneiderian membrane. It 
is a .~ymptom of se\•cral acute diseases, for instance of' typhoid, and accompa
nies scurvy, purpura, chlorosis, etc. 

It may be of a. vicarious character, and may then occur from suppression 
of menses, urine, or perspiration, or even of hemorrhages from var icose veins 
or malignant tumors. Children approaching the age of puberty seem to be 
liable to it, and some pregnant wonrnn frequently suffer from it. Extremes of 
heat and cold upon the surface seem often to favor it, and psychical impres
sions are occasionally sufficient to excite it. In degree and extent it may 
vary from the escape of a few drops of blood to a hemorrhage so violent as 
to endanger life or even terminate it. I t usually comes from one nostril, 
sometimes from both, and may escape through the naso-pharynx into the 
mouth, whence it may be expectorated or swallowed. The presence of blood 
which bas thus entered the stomach may excite the act of Yomiting, by which 
sti ll further hemorrhage may be favored. As a rule, it escapes from some poin t 
in the anterior nares, perhaps more often upon the septum than elsewhere. 

The diagnosis sch.lorn offers the slightest difficulty; only in some cases of 
grave constitutional disease where blood runs down the trachea or resophagus 
without the knowledge of the patient can uncertainty arise. While in general 
epistax is is to be checked at once, there are circu mstances which ma.y make th is 
inadvisable. If, for instance, it appear to be a relief of supercharged in~ra
cranial vessels, it should be regarded rather as an advantage than otherwise, 
a.nd checked only in case it become excessive. l\Iany congestions of the bra.in 
and important parts within the skull have been relieved by this spontaneous 
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vcncsectiou. But, as a rule, it is someth ing which shou ld be checked as soon 
as practicable, especially if collapse threaten. 

Treatment.-To begin with, if possible, the cau"e should be ascertained 
and removed. Removal, however, is seldom pra.cticablc, and treatment must 
depend upon the exigencies of the case. First of all, position and rest should 
be attended to. Naturally the higher the head the better, and patients should 
not be allowed to lie down unless they be very weak . All pressure of clothing 
about the neck and thorax should be removed, and patients should be cautioned 
against coughing and sneezing, as also particula.rly against constant efforts to 
blow the nose and thus expel the blood, since by tl1is act the fonnation of a clot 
is prevented. It has been found that extension and elevation of the arms above 
the head produce, by reflex vaso-motor mechanism, contraction of the nasal ves
sels, as does also sometimes pressure at the root of the nose or about the nasal 
region of the face, and these measures are to be recommenderl a.s worthy of trial. 
Pressure against the bone upon either side of the ala nasi will often check epis
taxis occurring from the anterior portion of the nose, as the lateral nasal ves
sels supply the mucous membrane of this portion of the nasal cavities. Pres
sure upon the carotid would also be indicated were it not that the jugular 
vein is obstructed at the same time. The application of col<l to the back of 
the neck, ice-water enemata, and similar measures may also produce reflex vas
cular spasm within the nose. If these measures be found inefficient, astrin
gents ma.y be employed by the nasal douche, such ns ice-water or water as bot as 
can be borne, or solutions of alum, tannin, etc. The stronger the astringent, 
however, the more disagreeable the general elfect, and if the bleeding point can 
be localized it will be much better to apply some dry astr ingent directly to the 
part. It bas been a common practice to employ tents within the nostrils or 
to pa.ck the anter ior naris with some material like cobweb, which not only 
acts as a styptic, but also serves to entangle the blood and favor coagulation. 
For cases of moderate severi ty or for hemorrhage following ordinary intranasal 
operat ions the writer has found a solution of antipyrine, of 5 to 10 per cent. 
strength, the most serv iceable and the least disagreeable. Its effect upon the 
blood-vessels is like that of cocaine, only more lasting, and it makes a very 
serviceab le styptic for general surgical purposes, since to its astringent proper
ties is added that of being antiseptic. 

When hemorrhage is alarming, however, it is better not to waste time with 
measures of the above character, but to proceed at once to plugging the nasal 
passages. If the hemorrhage be anterior, the introduction of tampons through 
the nostril may be quite sufficient. A series of these should be tied to a single 
piece of stout silk, by means of which all arc under control. If, however, this 
be not enough, the posterior naris may be occluded by a very simple procedure 
which gives rise to no particular pain. ~I.1he most serviceable instrument for 
this purpose is the little canula devised by Bellocq (Fig. 2-12); but in the 

absence of this an ordinary 
Fm. 242. silk catheter may be armed 

(J 
q~ with a piece of stout si lk or 

0 twine by threading one end 
of a piece, 15 inches long, 
through its eye. This cathe
ter is now passed in along the 
floor of the nose until it is 

ncllocq's canula deflected downward by the 
posterior wall of the pharynx. 

So soon as its point is seen behind the uvula the silk thread may be caught with 
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a tenaculum or fo rceps and drawn out through the mouth, while the catheter is 
withdrawn from the nose. One end of the thread is now hanging from the nos
tril, the other from the mouth. The middle of the latter is firm ly tied around 
a pledget of cotton or of sponge, which is then drawn backward and upward 
by pulling on that portion which hangs from the nose, guiding the tampon 
with the index finl(er of the other hand over the tongue into the pharynx and 
then up and behind the soft palate. I t is an advantage if the portion which 
sti ll hangs out from the mouth have been left so long that, a day or two 
la ter, when it is desired to remove the tampon, this may be done by pulling 
downward again by means of this portion rather than having to dislodge the 
plug with curverl forceps in the pharynx or to push it backward by something 
introdu ced again within the nose. If this end be left long enough for this 
purpose, it may be brought out of the mouth an<l knotted to the other end, so 
that by means of this continuous loop perfect control of the tampon is a.fforded. 
After plugging the nostril posteriorly, anterior plugs may be inserted in case 
the other be found insufficient. This method is usually very effective, and 
if the plugs be not left so long in place that decomposition takes place, 
it is quite safe. P osterior plugging without means of control by attached 
threads is by no means free from danger, since death by suffocation during 
sleep has been known to occur from its spontaneous dislodgment. Such a plug 
should never be left in place for more than two days. If there be necessity 
for longer protection it should he renewed. Plugs inserted through the nostri l 
should be tied successively to a single piece of stout silk, so that later they may 
be easily dislodged and withdrawn by pulling gently upon its anterior end. 

FOREIGN BODTES. 

The ears and nose alike are exposed to the in troduction of foreign bodies 
either by accident or by de"ign. This occurs naturally most frequently in 
chi lclren who have not yet reached the age of reason. A list of possible 
foreign substances would include almost everything of size not too large to 
enter the nostril , and no attempt need be made to catalogue them . Introduced 
nearly always from without, it may be possible for them to enter from the 
naso-pharynx, as when a substance is taken into the mouth and almost swal
lowed, being finally expelled, not into the mouth aga.in, but upward into the 
posterior na.rcs. These substances are by no means necessarily always inert, 
since insects not infrequently effect an entrance into the nostrils . A small 
particle is usually expelled by a reflex act as soon as introduced, but if it 
remain long it ma.y gather a.bout it sufficient tcna.cious mucus to retain it in 
place or even enab le it to resist expulsion. On the other hand, a mass which 
is large enough to be introduced with some difficulty or one which by imbibi
tion of moisture may ex pant.I may give rise to a great deal of trouble in its 
removal. 

The signs and symptoms of foreign bodies in the nose are usually 
unmistakable. Li ttle chihlren will sometimes not g ive ev idence of their pres
ence until decomposition or bleeding or profuse discharge attracts attention. 

Treatment.-Whcn the foreign mass is visible with ortlinary artificial 
illuminat ion, it can usually be grasped with forceps and removed or be dragged 
out after the insertion of a small hook or tenaculum point, and ordinari ly there 
is nothing difficul t about this manoouver; but you ng children arc frequently 
so uncontrolla.ble that the ass istance of an anesthetic is necessary, and the 
surgeon can accomplish in a few seconds by the ai<l of chloroform that 
which would require a. long struggle without it. At times when the mass is 
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located too far back within the inferior meatus for easy withdrawal it will be 
found much easier to pass in some simple instrument an<l puoh it backward so 
that it shall drop into the naso-pharynx, whence it should be removed by the 
surgeon himself in order to avoid further complications. Sometimes sudden 
forcible blowing into the other nostril by means of a tube over the end of 
which the nostril 1s closed will expel the foreign body. Only when some sim
ple procedure of this kind fails- and this wi ll be 1•ery rarely-will anything 
in the nature of an operation be required. If it be a piece of metal or some
thing rigid which bas been already lodged in a position not permitting with
drawal, then it may be necessary to cut away some portion of the turbinated 
bone or make some atypical operation according to the exigwcies of the case. 

RHINOLITilS. 

These are calculi or calculous concretions varying in size from 1 mm. to 2 
or 3 cm., which a.re formed1 much as are those in the bladder, by the deposition 
of alkaline salts, mainly phosphates, around a foreign particle within the nasal 
pasi;;ages. l'his foreign particle may be a small mass of desiccated mucus. They 
arc usually unilateral, and commonly lie against the septum or within the infe
rior or the middle meatus. 'J1he general congestion or inflammatory changes 
around them may give rise to symptoms already described. 

When the rhinolith. as such, produces symptom s, they are much like those 
produced by any other foreign body. Nasal discharge and obstruction to res
piration, with accompanying alteration in tone and voice, and perhaps anosmia 
(loss of smell), will be the most common resu lts. If any portion of such a con
cretion presents to the view, it will probably be discolored and perhaps almost 
black, appearing much as necrosed bone in the same location often docs, and 
ma,y be mistaken for it. F urthermore, its gritty surface may increase the liabil
ity to error; but it is very seldom that diseased bone alone will give rise to so 
much fctor as accompanies an aggravated form of rh inolith. Careful examina
tion of the nasal cavities after approved methods wi ll enable a diagnosis to be 
made, after which it will probably be an easy task with suitable dressing for
cepi;i or a small spoon to dislodge and remove the concretion . If necessary, and 
if no tissue around it calls for removal, the rhinolith may be broken into pieces, 
being usually very friable, and removed piecemeal. 

PARASITES. 

The parasites which infect the nasal passages are mainly insects and 
worms. In this country they are very rare. In the tropics such cases are 
frequent, and sometimes of serious character. Danger comes not so much from 
the adult insect as from the larvre which it may deposit, and which may be aspi
rated into the deeper cavities with inspiratory movements. Almost the only 
parasite found in this country in the nose is the maggot. In certain catarrhal 
and ozenous affections there is sometimes such fetor of discharge as to attract 
flies, which penetrate the nasal cavity during sleep, deposit eggs there, and 
leave them to be hatched :-is maggots, their incubation being favored by sur
rounding warmth and moisture. By any of these larvro the mucous membrane 
may be destroyed, and the cartilage and the bones become necros~d. 

The principal symptom is an itching in the nose which somet1m_es becon:es 
intense, with various ill-defined but well-located di~agreea~le sensations, which 
in nervous and susceptible children may precipitate convulsive att~~cks. Almost 
always there will be reflex heaclac;he, especially in the frontal region . Hemor-
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rhaaes may occur there purely as the result of ulceration or of violent expulsive 
efl'o~ts. Sometimes a cellu1itis of the nasal region of the face ma.y be set up, 
and swelling may be so severe as nearly to close the eyelids. In the tropics the 
condition may be fatal within a few hours, from local and general disturbance. 
Antiseptic douches and inhalations of chloroform vapor or of a solution of iodine 
in chloroform wiJI be effective in destroying the parasites. 

POLYP! AND TUl!ORS. 

The principaJ neoplasms of the nasal cavities are myxomata and rnyxo
fibromata., which usually occur in polypoid form, vascular tumors, adenomata, 
exostoscs and ostcornata, cncbondromata, and the malignant tumors, including 
various forms of Sttrcomata and carcinomafa.. Of these the polypi, which are 
usually nearly pure forms of myxomata, arc the most frequent. They are com
posed of very soft tissue of gelatinoid consistence, varying a little in firmness 
according to the amount of fibrous tissue which they contain. They are usually 
pyriform in sha.pe and pedunculated, of a pale flesh tint, almost translucent, vary
ing in ~ize from that of a pea to that of an almond, and annoy mainly from the 
discomfort which they cause and their obstruction to respiration. ':l1he causes 
of nasal pol)·pi are very obscure. Certainly it cannot be chronic inflammation 
alone, otherwise they would be met with in a large majority of individuals. 
Men are more liable to them than women, and children usually escape. They 
are met with sometimes singly; at other times they occur by dozens and form a 
cluster1 several of which may perhaps be removed at one time. Some of these 
are throughout of the same consistence, others ba.,·e a cystic interior; they are 
covered with epithelium, and have very few vessels, if any, and no nerves at all. 
The ordinary mucous polypi do not a.<lhere to the bone. ~l1hose which spring 
from parts beneath the mucosa. must be largely fibr011 in their structure. If 
they grow rapidly they cause more disturbance than when of slow growth. 

So far as their location is concerned, they grow most frequently from tho 
middle turbina,ted body, next from the superior turbinated bone and meatus. 
They mrely spring from the lower turbinated bone n.nd meatus: in other words, 
they will usually be found in the upper and more anterior portions of the nose. 
'l1hey almost nc\•er spring from the septum. While they may extend backward 
into the naso-pharynx or occasionally into the sphcnoidal sinus, they never 
fully escape spontaneously from the nostrils. When of considerable size they 
may adhere at different points, so that the determination of their pe<licle is 
difficult. It is stated that the pear-shape forms a.rise from sharp prominences, 
while those with broa.<l bases arise from flat surfaces. 

Sym ptoms.-The.se are at first insignificant and vague. The patient 
usually complains of copious secretion from the nostrils antl of diiliculty in 
breathing through one or both of the narcs. La.tcr comes complaint of some 
discomfort, and the patient will frequently snuff in the entleaYOI' to free the 
nostrils from some obstruction. After a. while the secretion becomes mueo
purulcnt, with perhaps unpleasa.nt odor, and the voice acquires a peculiar twang 
which is a.lways indicative of nasal obstruction. Perhaps the occurrence of 
cpistaxis nmy be the means of directing especial a.ttc11t1on toward the nose. 
r11he symptoms arc augmented by humj<lity of atmoRphcre, since muco~s polypi 
arc very hygromctric. Respiration may become audible, accompanied by a 
whistliDg sound. 'fhesc signs and symptoms will vary, of course, with the 
extent of the disease. Aside from tlicse purely local features, there occur 
more or less frequent re.flex disturbances1 among which should be mentioned 
asthma, cough-of'Lcn d1strcssing-bemicrania, facial and cranial neuralgia, 
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Yertigo, ancl even epilepsy. When the nasal cavity is filled with polypi, the 
nose often hceomes more prominent and distended (Fig. 2-13). 

It is of course taken for granted that any complaint of nasal obstruction 
wi1l lead to a careful examination of the nose. Nasal polypi can scarcely be 

taken for anything else ~:we possibly 
Fw. 2•3. adenoid and catarrhal hypertrophy 

of the mucous memLrane. When 

n ~~1~~1~-~ t~~;t~~.~s 11~1~c ~~P~::e~ff~~t~~~ 

. ~ 
while the latter at once shrink and 
retract under their influence. Jt 

I r wi11 be round also that a probe 
' , · carefully manipulated may be 

,Ai a;;, passed under or :.troun~ the ordi~ 
f!/1 ' nary polypus, so that 1t can per-

A, Mucous P~~i;~~. iri1o:~~l~Y~ (s~j:~rior view or ~'~~~1g,bf~·o1:oi~:d~te~~ '\~:ilei\t :e~; 
often be seen to sway or move 

in a. current of expired air . Aside from the local reflex annoyance which 
it ca.uses, the condition can scarcely be considered dangerous. There is a 
great liability to recurrence after removal, which is due undoubtedly to failure 
to make extirpation complete and to cauterize and destroy the surface or base 
from which each polyp has sprung. Moreover, when the condition is multiple, 
minute or incipient polypi may elude observation, de\•elop later, and take the 
place of those which were removed. Furthermore, the very causes which 
operate in the first place to produce them may continue so to act. 

While polypi may be spontaneously expelled, their proper treatment is 
always surgical. Formerly the endeavor was made to inject into them some 
escharotic, such as acetic, chromic, or carbolic acid, or some powerful 
astringent; but safer and more dexterous manipulations have ta.ken the place 
of these rude attempts, and measures for their removal now include avulsion, 
excision, an<l the galvano-cautery. By avulsion is meant the use of forceps of 
suitable device by which the polypus is seized as firmly as may be, and with as 
little force as is necessary twisted off from its base. lf the operator know 
thoroughly his anatomy and can make out the exact location of the growth, 
he will work much less in the dark than according to the old-fashioned way of 
practically tearing away with the forceps whatever they may seize. 'fhis latter 
method is painful and bungling, and likely to produce copious bleeding, where
as the former is satisfactory so far as it goes. The naris should be illuminated, 
and when the polyp can be neatly grasped it is better to twist it off by revolv
ing the instrument until it is dislodged than rudely to tear it away. In this 
as in the other operations cocaine solutions give the greatest aid, not only by 
obtunding sensibility, but also by causing retraction of surrounding tissue and 
better exposure of the growths. 

For excision or abscission a most serviceable instrument is that form of 
ccraseur devised by Jarvis, by which pedunculatcd growths can be blood
lessly and a lmost painlessly removed (Fig. 2-10). Some dexterity and prac
tice arc necessary for its skilful manipulation, yet these may be eas ily 
acquired. '.rJie base of the growth is caught by the wire loop, and its size 
rapidly or slowly diminished according to the amount of discomfort caused. 
After removal of the polyp its base should be cauterized with some chern1cal 
caustic or the galrnno-cautery. Of course both indications :ire carried out 
when the galvano-caustic loop is employed. '.l'hc principal objection to this 



SURGERY OP TJIE RESPIRATORY ORGANS. 593 

method is the number of repetitions usually necessary to secure entire removal 
of myxomatous tii-:sue. Almost always after thus operating some local treat
ment will be found necessary in order to overcome the condition of chronic 
hyperemia or inflammation consequent upon it. 

Naso-pharyngeal Polyp.-A denser and more fibrous form of polypoid 
growth, compo;.;cd of mixed mucous and fibroid ti~suc, occurs farther back in 
the nose, and occasionally polypoid tumors of nearly pure fibromatous character 
sprin~ing from the periosteum or the bone at the base of the skull or the 
adjoining facial bones will be found projecting into the pharynx. These be· 
come of more serious nature in proportion to the amount of fibrous tissue they 
contain, since the latter will prove a pretty accurate index: of their vascularity. 

When these spring from the septum or turbinated bones, they can usually 
be removed by the expert with the snare or the galvano-caustic loop, but a 
g:enuine fibroid growi ng from the base of the skull and projecting downward 
into the naso-pharyngeal cavity is an affair of a most serious nature. For 
the removal of such growths operations of the greatest magnitude have been 
undertaken, with varying success. The upper jaw of one side has been re
sected, or the roof of the mouth cut away, or both upper jaws so for loosened 
from their connections as to be temporarily depressed. an incision being made 
clear across the face, by means of which extensive operative procedure access has 
been g:tine<l to the naso-ph<H"ynx. Even after this has been clone the removal 
of the growth is by no means an easy matter, and the writer has seen in one 
case a patient perish on the table from hemorrhage from one of these growths 
during such an operation, which even the skill of a celebrated surgeon could 
not check. L:rngenbeck 's osteo-plastic resection of the upper jaw consists in 
an incision from the inner angle of the orbit to the malar bone, and a second 
from the nostril to the malar bone, joining the first. 'l1he !oft parts arc left 
adherent to the bone. 'J1he bone is then sawn through both incisions to the 
retro-maxillary fossa, which is exposed, when the bony flap thus made hinging 
on tlrn central line of the nose is thrown over on the opposite check. This 
lays open the whole naso-pharyngea.l ca.v ity nnd retro-maxillary space. The 
parts a.re then returned to their normal position after removal of the tumor. 

VASCULAR AND OTHER TUMORS. 

Angeiomata in the nose are rare. '..L1bey are to be sharply clistinguishe<l 
from <L simple varicose condition of a limited area. of mucous membrane, which 
is quite common. 'l1hey occur mostly in males during adolescence. Of the 
symptoms, cpistaxis is the most frequent and most prominent, the bleeding 
being most profuse and persistent. 

Adenomata.-Enough bas already been said to show that a multiple 
adenoma.tous affection of the mucous glands is very common, and such enlarge
ments constitute the principal type of a<lenomata occurring in the nose. As a 
rule, they arc inseparable from hyperplasia of the surrounding tissue. Trans
forma.tion from a.clcnoma into carcinoma, though infrequent. is well known to 
occur. When met with, the tumor must be removed aJt.cr the approved fashion 
with the cold or hot wire loop. 

Exostoses and Osteomata.-Outgrowths of bone which •fter a fashion 
simylate physiological or normal protrusions a.re to be considered as exostoses, 
while those which bear no such resemblance are termed osteomata. These are 
sometime!-! of ca.ncellous bone, but more often of compact bony tissue. They 
arc not common, a.re most often met with in the young, and at times ma.y attain 
large size. 'l'he symptoms which usually attract attention a.re increased dis-

38 
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charge of mucus. hemorrhage, a. feeling of obstruction an<l of discomfort or 
itching, sometimes severe neuralgic pain, and perhaps lo~s of smell. Proper 
examination will reveal the obstruction, and the probe or other instrument 
mus.t be used in order to determine by its hardness and rigidity whether it be 
composed of soft tissue, ca.rtilage, or bone. If of long duration there may 
be ulceration and even necrosis. If the latter have taken place there will 
be a fetid discharge which will certainl,v attract attention. In size and shape 
they var,v very much. Fortunately, it is usually easy to separate them from 
the bone from which they spring. This removal may be effected with the wire 
loop, with stout scissors adapted to the purpose, or with one of the forms of 
intrnnasa.l saw. In a few instances when the growth was large and firm it 
has been found n ece~sary to lay open the nose so as to expose well the nasal 
cavity of one side; but such operations are done much more often in Europe, 
since Americi1n ingenuity has devised the dental engine or its substitutes, by 
means of which a rapidly-re\'olving trephine or burr may be made to cut awa.y 
~~·:i~io~:~~ osseous tissue with little shock and with no necessity for external 

Enchondromata.-These are much more rare than bony tumors, al
though an ecchondrosis corresponding exactly to the idea conveyed by the 
term exostosis is a very frequent occurrence in the nose, forming a cartilag
inous spur or projection often seen on the septum. 'Their detection and 
removal in no wise differ from those of bony growths, and need no further 
description here. 

Malignant Tumors.-Although the noso is frequently involved in can
cerous growths, they are rarely of primary origin in this locality. Even with 
all the irritations to which the Schneiderian membrnne is exposed, primary 
epithelioma is very uncommon . Sarcoma.ta arise more frequently from the 
septum, while epithel ioma.ta. are perhaps equally common upon the septum and 
upon the turbinated bones. While thorough extirpation here as elsewhere is the 
only serviceable method of treatment, this may be done perhaps better by the 
actual cantery operated through the natural passages than with more formidable 
cutting operations. If complete destruction can be accomplished ~afely by some 
chemical means, such as lactic acid, there is no reason why it should not be as 
effective as removal by operation. In proportion as these growths affect the 
parts nearer the pharynx they become less accessible, more likely to infiltrate 
and affect the surrounding lymphatics, and both more difficult and more danger
ous to attack by operation. Still, whatever good is to be accomplished in such 
cases must be achieved either by use of instruments or by the galvano-cautery. 

AFFEL"TIONS OF TUE SINUSES. 

FRONTAL SrnuSES.-lnjuries.-These occur, as a rule, from direct vio
lence upon the forehead, which may cause either simple, compound, or cOmmi
nuted fracture of its walls. Simple fracture, with absence of cerebral symp
toms, is common. It may be complicated by emphysema. of the surrounding 
soft parts, which may occur through the escape of air from the nose. If 
there be depression of the outer table, it should be elevated to prevent 
deformity. Compound and cornminuted fractures may be complicated by the 
lodgment of a foreign body. They are made more serious when the posterior 
wall is also broken and the dura exposed. Operative interference is always 
indicated in such a case. They are known to have been followed sometimes by 
fistulous openings through which air may pass, and plastic operations have been 
made for their closure. 
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Foreign Bodies arc either introduced from abO\'C or make their way 
upward from the nose. 'fhe latter are usually insects whi?h creep up and may 
either die there or deposit lanre which hatch and Ii \'C . It is sa id that centi
pedes have been found within the frontal sinus. These parasites, if they cause 
any trouble at all, will usually set up an acute inflammation which will termi
nate by abscess. 

lnflammation.-This may be acute or chronic. When the latter, it is usu
ally due to tuberculosis or syphilis. Inflammation may be the result of exten
sion from the mucosa of the nose or from the surrounding bone. According 
to its intensity will be the severity of its symptoms, which consist in the main 
of pain and headache and a sense of weight and fulncss in the forehead, with 
usua.lly the symptoms of acute coryza. '.l1he local signs are swelling and ten
derness, more or less fever, rigors, and even delirium in the most acute cases. 
When pus has formed and has escaped from the sinus proper into the cranial 
cM·ity, it may produce various pressure-signs. An erysipelatous blush of the 

~;:.~~y'i'~ft ~;i~t1:Z1~s~~:e~f 0~1~~ 1:~ns~~~~~n~\1:o~iJf~~~- is ;·h:~p~;l~~~e~;~1~~ 
origin it will probably be accompanied by caries or necrosis of the enclosin( 
bone, with other local manifestations. 

A co llection of pus in the frontal sinus is often spoken of as empyema 
of the same, which, if old, will have produced marked change in the externa\ 
contour of this part of the face. The roof of the orbit is sometimes depressed, 
and even the globe of the eye altered in position. When long existent the 
bony wall may have so far disappeared by absorption as to yield a kind of 
parchment crepitation upon pressure, with fluctuation underneath . 'l111is puru
lent collection tends to evacuate itself spontaneously in the direction of least 
resistance, which may be either externally into the nose or orbit or internally 
into the ethmoirl cc1ls or the cranial cavity. 

When signE- of inflammation first present themselves here, leeching will 
often affonl relief. This may be combined with whatever other treatment is 
suggested by the conrlition within the nose; but just so soon as signs of pus 
arc present or of cerf'bral disturbance or any other serious condition, no time 
should be lost in perforating the external surface with a small trephine or other 
instrument a.nil cleansing and draining the cavity. In spite of the resulting 
scar, it is wiser to do this by external incision rather than by operating 
through the nose, as many have done in time past. 

Cystic Dilatation or Dropsy of t h e F rontal Sinus has been described 
by viirious writers, as well as hema.tomata and hydatid cysts. It is enough 
here to mention the possibility of their occurrence, referring the student to 
the larger treatises for their further description. 

fibr~m~~a':d5ma;~~n:c~t~rst;~~t~~ s:t~~~m~:~d s~i~-~tu~.en~1~o!~~~e::J~~~:bl:~~ 
attack, they must be removed by external incision. The entire thickness of 
the frontal bone has been more than once removed in order to extirpate growths 
of this kind, and, provid ing the condition of the patient be at all favorable, no 
operation can expose to so much damage anrl danger as does such a tumor. 

ETmIOrDAL CEr.Ls.-'l'he ethmoirlal cells are liable to affection by direct 
extension from the Schneiderian membrane, by which they are occasionally 
involved in catarrhal thickening, polypoid growths, and even caries with per
foration of the bones of the skull, according to Virchow. Dipbtheritic disease 
has also extended as far as these cells, and it is stated that a frequent cause 
of ozena is to be found here. 

SrnENOIDAL Snrns.-What has just been stated with reference to the 
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ethmoidal cells holds good also with reference to this sinus, but with this 
difference, that disease here is more favorably located for surgical relief. 
Escape of cerebro-spinal fluid has been observed after injuries of this sinus. 
Furthermore, by virtue of its intimate relation with the internal carotid and the 
cavernous sinus, injuries to these vessels have followed wounds to this bony ca\•
ity, and pulsating exopbthalmos bas been known thus to result. Caries and ne
crosis of the body of the spbenoid may produce lesions of the nerves above men
tioned, separation of fragments of bone, hemorrhage which may be fatal, retro
pharyngcal abscess, thrombosis of the ca.vcmous sinus, and perforation of the 
base of the skull . We may also have an empyema of this cavity from causes 
similar to those mentioned before, the signs and symptoms of which would 
include headache and spasmodic and sympathetic affections of the nerves in 
intimate relation with it; for example, photophobia ant.I. blcpharospasrn . The 
sinus has been operated upon in recent years by three different paths: through 
the naso-pharynx; through the orbit after enucleation of the eye; and by the 
nose, which seems to be the preferable route. 

'rumors of the same character as those which involve the frontal sinus may 
also be met with here, although much less amenable to operative relief. 

'l'nE ANTRUM OF 1-hou:uoRE, OR TJJE ~!AXILLARY SrNus.-The outer 
wall of this cavity is quite exposed, and is liable to simple fracture by a blow, or 
to compoun<l injury with perforation by a weapon or other foreign substance. 
The entire cavity is sometimes perforated by a foreign body, such as a bullet 
When the outer wall is depresse<l by injury or comminuted, it may perhaps be 
elevated by instruments introduced directly or from within the mouth or nose. 
Swelling of the overlying soft parts, which may occur very frequently and 
very quickly, will sometimes mask a depression of the bone. Mistake can be 
best avoided by explora.tion with the finger in the mouth. 

The antrum is sometimes filled with blood, either as the result of injury 
from without or as the result of epistaxis. Almost always after plugging the 
nose blood will force its way into the ca.vity. Ordinari ly it will be easily and 
quickly rcsorbcd, but decomposition may result arnl abscess ensue. Insects 
and foreign bodies may also exceptionally be found in it . 

The most common affection of the antrum is inflammation with subse
quent abscess. Tbis may be the result of a propaga.tion of the inflam
matory lesion from the nose, or not infrequently of disease following up the 
roots of the teeth, which sometimes project a little distance into this cM•ity . 
As to the former, it may be said that the average size of the opening of the 
a.ntrum into the middle meatus of the nose is 4 by 8 mm. A second opening 
rarely exists, and has been ascribed by Giraldes to a rarefying atrophy. \\'hen 
we remember the ease of communication from one cavity to the other, the 
wonder is that :.tbscess doe.snot occur much more frequently than is the case. 
Not a few cases have followed attacks of the grippe in which the nasal symp
toms were especially severe. 'l'he presence of polypi appears to be some
times the exciting cause. The second form appears to be an extension by an 
alveolar periostitis which is the result of dental caries; and a third form may 
arise from purely traumatic causes. 

Whatever the cause, the symptoms are about the same, consisting of local 
pain radiating in various directions, especially toward tl1e nose, swelling of the 
overlying soft parts, and thinning of the bone so that sometimes it gives rise 
to a parchment-like crepitation. If the nasal outlet be still patulous and pus 
be present in the antrum, it will be found that in certain positions of the bead 
it wiJI flow into the nose, passing either anteriorly or posteriorly. When 
this patbognomonic symptom is present tbe pus is very frequently offensive. 
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With the nasal speculum it may perhaps be seen trickling into the nose. 
When the symptoms are very severe there may occur an expansion of the 
"hole jaw with elevation of the malar bone, displacement of the eyeball, 
extreme alveolar tenderness, and extension of trouble along various nerve
slieaths, with spontaneous perforation in some direction if timely relief be not 
afforded. Percussion over the two antra will reveal a dull sound on the side 
of the ahRccss. Attention has been called to the possibility of deriving infor
mation from the use of 1111 electric light in the mouth, but Zeim does not think 
the diagnosis of suppuration in the antrum can be rn:ide with any certainty by 
thi~ means. Between long-existing abscess, cystic degeneration, and tumor 
within the antrmn there may be some difficulty of diagnosis, but the presence 
or absence of early signs of inflammation will aid as between the first two, while 
as between cystic degeneration and tumor the existence of cachexia or of local 
signs of inflammation will be most significant. 

The treatment of inflammation previous to the formation of an abscess 
may consist in leeching and hot applications, with appropriate general measures. 
When pus has already accumulated, a free opening for its evacuation is essential. 
1f the disease has extended upward from a tooth, the ol<l method of removal 
of the tooth and the perforation of the antrum at its base will be proper. But 
when the teeth are sound, it is a pity to sacrifice one of them for this purpose, 
and it is preferable to perforate the antrum at the point of election, which is 
above the point of the root of the second bicuspid, about an inch above the 
border of the gum. 'file mucous membrane of the buccal fold may be incised 
at this point and the thin wall of bone perforated with a trocar or a delicate 
gouge with the exertion of very little force. By this means a free opening 
can be made with drainage into the mouth. ~lore perfect drainage, however, 
may be obtainetl by making a. counter-opening into tl1c inferior meatus of 
the nm;e, i. e. on a level with the floor of the antrum; and if this be done a 
dminage-tuhe may be drawn through from the mouth into the nose and left 
protruding at the nostril for a few days. This permits such thorough irriga
tion as to ensure reasonably rapid recovery from the empyemic condition without 
making the operation in any sense more severe or more serious. Daily irriga.· 
tion should be practised, ant.I one or both openings shoul<l be kept patulous with 

a pi~~c~~~~~~ir~1~.~~~t;~~~v~:_!"~~~tl~~n l~~~g a:~~1~~~ <~t~s I;~ ~~::.~~=~ncommon, 
originating less frequently from the alveolar bonier than from the muco-perios
teum. Of 307 cases tabulated by Weber, 133 were carcinomata, 84 sarcomata, 
32 osteomata, 20 cysts, 17 fibromata, and the remainder miscellaneous; in other 
words, on the average two-thirds of the tumors of the antrum are malignant. 
Their general character as to benignity or malignity must be judged by their 
rapidity of growth and by the general condition of the pa.tient. 'l1heir earlier 
stages are marked by few if any symptoms, while their later symptoms are 
almost identical. If affection of the neighboring lymphatic glands can be 
detected, the probability is that they are malignant, although it must be said 
of cancer of the antmm that, as a rule, the external lymphatics arc slow to 
become involved. If a tumor be recognized in this location, a decision as to 
whether to operate must be formed partly upon the age and general state of 
the patient, and partly upon the absence or presence of signs of involvement 
of the adjoining and especially the surgically inaccessible parts. 'J1o this end 
careful examination of the nose and naso-pharynx should be made, vision should 
be tested, a.ncl all the nerves of special sense, as well as the motor and sensory 
nerves of this rerrion, should be studied in order to recognize signs of involve
ment of any of them. It having been decided to operate, the operation is 
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practically that of remornl of the upper jaw, which is described in another 
place. If the trouble be malignant, the surgeon cannot be too thorough in 
removing tissues which are even suspicious. If the neoplasm be benign, it 
may be enough to lay open the cheek by the usual incision for the more for
mirhible procedure, and then to expose the interior of the antrum by cutting 
away its anterior wall . This will permit the easy extirpation of polypi, fibro
mata, cysts, etc. 

INJURIES OF THE NOSE. 

FRACTURES and DISLOCATIONS of the nasal bones are considered elsewhere. 
WouNDS of the nose may be contused, incised, or lacerated. They de

mand care in treatment m~1inly for the prevention of deformity. Accurate 
coa.ptatiou of edges, readjustment of parts in proper position, and reduc
tion by suitable means call for a high degree of surgical skill. Some in
ternal support, as from a rubber or glass tube or an antiseptic plug, may 
be advisable, and externally the collodion dressing reinforced by a few cot
ton fibers will be found admirable. When a portion of the nose has been 
actually carried away, some plastic operation for its repair becomes neces
sary. Experience has also shown that when the nose has been partially or 
even completely detached it is possible for complete union to occur if it be 
immediately restored to its proper position and suitably held in place. Foreign 
bodies, of course, should be immediately removed. Burns and scal'ds of the 
nose are of particular importance, because of possible cicatricial contraction 
and consequent deformity . This is bad enough at any part of its surface, but 
is worst of a.11 when occurring around the nostrils . It is to be guarded against 
by the utmost care during the healing process, and perhaps by some artificial 
intranasal support, which must be worn steadily for some time and after a 
while may be worn only during the night. 

SURGICAL EMPHYSE~[A OF TJIE NOSE.-'l'his occurs quite commonly after 
any injury by which a lesion of the mucous membrane is produced, e~pecially 
after fracture ·aml flislocation. The term implies a distention or blowing up of 
the cellular tissue by air, especially during the expira.tory act, and is particularly 
likely to take place when clots of blood fill up the nasal cavity and by their 
presence excite the patient to frequent involuntary efforts to expel them. The 
condition varies from the slightest recognizable puffiness of the skin about the 
bridge of the nose to a most marked swelling of the soft parts about the face, 
eyes, and forehead, by which the patient's features may be made almost unrec
ognizable. When the palpating fingers are placed upon the distended tissues 
a very fine bubbling crepitation is at once detected. 'l1his condition, though 
terrifying to the laity, is one by itself of no serious importance. Only in case 
germs of decomposition enter and set up a septic cellulitis will any trouble 
follow. Should this result, the phlegmonous cellulitis might be serious or 
even fatal. It would cal1 for constitutional treatment and free incisions. 

RHINOPLAS'fY. 

The term rhinoplasty includes all operations having for their object the 
restoration or repair of the nose. They are called for : 1st, for correction 
of congenital deformity; 2d, to repair effects of injury; and 3d, for l'CStora
tion from the ravages of disease, the latter being malignant or ulcerative, 
with or without caries or necrosis of the bone. No operation of the kind 
should be performed until the destructive process has been positively checked 
or all actually diseased tissue removed by excision or ablation. These ope-
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rations date back to the earliest days of surgery, and seem to have been suc
cessfully practised at a time when operative surgery in general was very 
crude. Rhinoplasty is divided into total and partial. For the relief of par
tial deficiencies, such as defect of one of the alre, a flap may be taken from 
the upper side of the nose or from the tissues of the cheek; usually only 
when it requires to be very large will it be necessary to take it from the fore
head. 'l'hese flaps arc almost invariably made by the process of transplantation, 
leaving a pedicle for vascular supply, which should not he twisted too tightly, 
lest this supply be cut off. After the flap is firmly implanted in its new posi
tion, say in from ten to fourteen days, the pcdiclc may be divided, or, if neces
sary, a redundant portion exsected. An extreme condition of pug-nose has 
been remedied by cutting transversely across the nose, drawing the t ip down 
to the desired position, and then transplanting fl:ips from the cheeks to fill the 
wedge-sha.pcd defect. A new columna nasi is sometimes formed from the upper 
lip by exsecting a small part at the middle line and then turning the strip 
upward, the inside of the tip of the nose being freshened for its reception . 
'I1he wound in the lip is then closed, as in the case of hare-lip, with pins or 
sutures. For the relief of fistulous openings on one or both sides it is neces
sary cleanly to excise the ulcerated or cicatrized margin, and then to slide or 
transplant a flap from the adjoining cheek. 

For restoration of the entire nose two quite different methods have been 
suggested, both of which are old. 'l'he procedure is as follows: First of all, 
it is necessary to have an idea of the amount of skin to be transplanted. 
In order to do this, a pattern is made with a piece of oiled silk by fash
ioning it over the normal nose of some other individual, or by building up 
on the face of the patient with wax, clay, or dough a model of a nose which 
shall suit the other features . 'l'he pattern thus made will be rudely pyriform, 

::ic~~~-~\~!~ ~-~!e~\~h~~~~\hao ~~~~!~~/:1~js:~!~: ii~~~:: :01:·1~~8~d f~isa~:;~:r~t 
to be used on either the forehead or the arm of the patient, according to 
the selection of the operator. 

'l'he 'l'agliacotian method (Fig. 244), named from 'l'agliacozzi, a famous 
Italian surgeon of the sixteenth century, comprehends the use of a flap of skin 
raised usually from the left arm of the patient. 'l'his fla.p is marked out upon 
the arm by means of the pattern already referred to, 
allowing one-third on every side for shrinkage, since Fw. 244. 
the human skin may be always expected to shrink to 
a.bout this extent after the division or raising of a flap. 
'l111e original procedure includes the detaching of this 
flap except its pedicle, and leaving it for about two 
weeks in order tha.t it may become more vascular and 
thickened and its lower surface covered witL granula
tion. After two weeks the stump or remains of the orig
inal nose are pared, a.nd all surfaces to which it is in
tended that the new flap shall unite are freshened with 
scissors or knife, and then the arm is brought up to 
the hea.cl, the flap trimmed to the exact necessary shape, 
and fastened in its new position by numerous sutures, 
after which the hand is placed upon the top of the head, 

:;~e1~~~~~ ~~~:~~~~:d c~~~t;i~1!ti~~n:t~fi~g~h::~~0b~~d~ wiffa~ Arrr;i;~~ifg~z:i~~ 
ages: a substitute for the original apparatus may be 
made of plaster of Paris. As soon as the flap is supposed to be firmly ad-
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herent, say in ten or twelrn days, its pediclc is divided and trimmed as may be 
necessary. The columna is subsequently made from the upper lip. The orig
inal operation contemplated that the flap should he made from the arm . ;\Jod
ern operators have modified it by taking it from the forearm, but the necessary 
confinement of head and arm is so irksome that the operation is at present 
scarcely ever done, although in certain cases it offers good prospect of success, 
provided the subject be patient and acquiescent. 

The other operation, now generally practised, is t~at commonly known as 
the Indian method, and was brought to Europe from Ilin<loostan. The model 
and the pattern are made as before, but the flap is now taken from the fore. 
head, still allow ing one-third for shrinkage, the pattern being applied either 
perpendicularly or obliquely, depending much upon its contour (Fig. 245) and 

the distance between the eyebrows 
Fw. 245. anU the hair. 'l'he incision is car· 

ried down to the periosteum, begin· 
ning at the right margin of the 
defect and terminating at the upper 
end of the left superciliary ridge, the 
pcUicle of the flap being about two 
centimeters wide. It is necessarv 
not to interfere with the angul~· 
artery, since upon it depends the 
nourishment of the flap, but the flap 
thus outlined is dissected off and is 
made to include the frontal aponeu· 

Indian Method or miinoplnsty (Prince). rosis. Sometimes the periosteurn is 
raised 1 at least over the lower part of 

the flap. Koenig has suggested to raise along with the periosteum the outer 
tab le of the skull or at least its superficial portion, especially along the cen
tral and lower portion, in order that a firm bony bri11ge of the nose may be 
produced . If this be done-an<l the writer has practised this with success 
and urges its performance-the integument should in no wise be raised from 
that portion of the periosteum and bone which it is intended to utilize. Ex
cept in the very young 1t will be impossible to detach this bone with the chisel 
or any other instrument in anything like a continuous layer : the bone.flap will, 
in fa~t, be more like a series of .thin flat chips which cling to the periosteum. 
By virtue of the ostcoblasts wluch abounrl on the outer surface of the bone 
and in the deeper layer of the periosteum, perfect osteogcnetic power is pre· 
served, and the result will be the same. As soon as hemorrha.ge has subsided 
the flap is rotated into its proper position, and the process of attachment with 
fine and rather numerous sutures begun. 1l'hc a.Ire and nostrils are formed by 
an inward duplication of the lateral parts, and the septum is formed from the 
appropriate portion and stitched down to the outer portion of the upper lip, in 
which a groove should be made for it. 'l'he more perfect the apportionment 
of amount the more ornamental the result. The defect in the forehead will at 
first be larger than the size of the flap, since the edges wi ll retract. It will 
be worth while to dissect the tissues loose from the frontal bone for an inch or 
two all round this defect, in order that by sliding and by the tension of silk 
sutures the size of the defect may be reduced at least by one-half. Some
times it will be worth while to extend the incisions upon the scalp, so that 
by rearrangement of the flaps the defect may be still further covered. The 
portions which cannot thus be protected must be allowed to heal by granula
tion, or it may be possible to accomplish a good deal by skin-grafting after 
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'J'bierscb's method. The wound upon the forehead is best dressed w;th ioclo
form and green silk protective underneath the ordinary aseptic rlressing. The 
new nose may need some artificial support, which can be furnished externally 
with a dressing of cotton or collodion, while internally the nostrils are kept patu
lous an<! the flap supported by the introduction of rubber tubes. It is best to 
make the flap apparently too large, since the new organ, which seems dispro
portionately large at first, will in the course of months shrink and perhaps 
cause disappointment because not large enough. Noses thus built up are 
often very satisfactory, and leave but little evidence of the somewhat extensive 
disturbance by which they were first produced. 

For more exact descriptions and variations in methods the reader is referred 
to the special works on plastic surgery. When from one ca.use or another it 
may appear impra.ctica.ble to reproduce this organ by plastic surgery, much 
may be <lone by plastic art in another direction, nnd artificial noses a.re now 
prepared from celluloid or :;:.imilar materials, which arc kept firmly in place by 
spectacle-rims, as if the patient were wearing glasses. ~-'hese can be made with 
~uch accuracy and worn with such exactne~s an<l comfort as almost to defy 
detection except on close inspection. 

SECTION IL-DISEASES AND INJURIES OF TllE LARY~X AND TRACI-IE.\. 

CoxGEXITAL DEFOR~llTIES A~D DEFECTS. 

Congenital absence of one or more of the laryngeal cartilages bas been 
noted, as well as a relative diminution in size of the entire larynx. In a few 
cas.cs also membranous partitions or connections hctween the v~rious parts, by 
which their action is interfered with or made impossible, have been observed. 
The most common congenital anomalies about the parts, however, are fissures 
and fistulre ~l1 hcse are to be attributed to clC'fcct in norma l closure of the third 
or fourth branchia.1 clf'ft or to defect in union of the third or fourth branchial 
arch during fcctal exi:;;tcncc. In the former cnse the opening would be unilat
eral and in the nei_ghborhood of the sterno-mastoid muscle; in the latter ca:;i;e in 
the middle line. l?issure of the epiglottis bas also been observed. 'J'mcbeal 
fistulre are the least uncommon of all these anomalies, and may be so minute 
as to elude ordinary examination. The symptoms are the ditily discharge of 
two or three <lrops of muco-purulent fluid from a. minute orifice in one of the 
localities mentioned 1 with pcrha.ps the expulsion of air-bubbles on forced expi
ration. The treatment of these congenital openings must consist in stimulation 
of the margin by caustics or in the performance of a ph{)tic operntion. 

LARYNGITIS. 

Laryngitis may be either acute or chronic, and may be catarrhal, croup
ous, diphtbcritic, ulcerati\•e, tubercular, or syphilitic. If it be of a sup
pura.tive character, it is anatomically submucous, and clinica.lly is spoken 
of as phlcgmonous, save when circumscribed, when we lutvc an abscess of 
the larynx. 

Acute Catarrhal Laryngitis may be primary or the result of ~xtension 
from the pharynx abO\'e or from the trachea below. When idiopathic it 1s usually 
the result of exposure. It may a.lso be mechanica.lly induced by over-use of the 
parts in :-:pea.king or singing, and it may be produced by irritation of noxious 
va.pors or by forci(ln bodies, as dust and smoke. Erysipelas of the larynx also 
is described, as w~ll as rheumatic or gouty laryngitis. The acute forms are 
usually diffuse, giving rise to constant embarrassment of respiration and to 
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frequent violent and even suffocating attacks of coughing, with partial or com
plete loss of voice. Upon laryngoscopic inspection the mucous membrane will 
be found congested and swollen, the swelling being usually symmetrical. Accu
mulations of mucus a.t various points ma.y simulate ulceration, and will be found 
especially on the vocal cords. Should the symptoms be very severe, eedema 
of the larynx may ensue. 

'fhe treatm e nt consists in the removal of the cause when recognized; fur
thermore, in inhalations of steam impregnated with sedative aucl a.stringent 
substances, as well as in the administration of a.perients and sedatives and the 
continuous application of cold wet compresses or else the employment of leeches 
over the la.rynx. Weak solutions of cocaine wi11 give the same relief here 
that they do in similar affections in the nose, but are usu.a.lly to be avoided for 
the reasons already given . There is danger in the application of strong astrin
gents, such as nitrate of silver, etc., that they may produce sudden and serious 
redema. The medicinal treatment of croup and of diphtheria is not considered 
here. 

C h ronic Laryngi t i s.-This~ too, may be idiopathic or secondary. The 
former may be the result of repeated attacks of acute inflammation or of 
extension of similar trouble from above. 'fhc latter is almost always an 
extension of similar trouble elsewhere, and may occur in arthritis (gout), 
tuberculosis, syphilis, lupus, and cancer. The chronic variety is attended with 
thickening of mucous membrane, more or less constant irritation, and usually 
with bypcrsecretion. Erosions are unusual. A peculiar variety of chronic lar
yngitis ca.lied lm·yngitis sicca occurs principally in females; it involves espe
cially the mucous gla.nds, the viscid products of which adhere to the mucous 
membrane, where they <lry into crusts which arc sometimes fetid. 'rhese are 
detached by violent coughing-spells, and leave behind them excoriations which 
may bleed. 1'hc result of this is an atrophic nnd dry condition of the mucous 
mcmbra.ne. rl1hese affections are to be treated after about the same manner 
as the similar condition in the naso-pharynx, namely, careful dislodgment by 
the alkaline antiseptic spray of mucus and crusts, and then the applicatiQl1 of 
stimulating and antiseptic solutions. 

<EDEMA OF THE LARYNX. 

The most violent and serious sequel of inflammation of the larynx is the 
condition known as oodema, which is sometimes incorrectly spoken of as redema 
of the glottis. This is an infiltration of fluid into the submucous connective 
tissue of the larynx or that of the epiglottis or the mucous membrane immedi
ately adjacent. ~'his is less often a mere passive accumulation of serum than 
an active inflammatory fluid exudate, the fluid being sometimes sero·sanguino
lent or sero-purulent. In certain cases this occurs with great rapidity, espe
cially when serous, and may destroy life by suffocation within a very short 
time, an amount of infiltration which elsewhere would be trifling serving at this 
point to obstruct the passage of air through the narrowest portion of the air
channel. So serious is it as to call usually for the promptest surgical interfer
ence. In time past this condition was confused with that of croup. 'rhe deaths 
of General ·washington and the empress Josephine were due to oodema, and not, 
as has been ordinarily stated, to croup. Of course the redema is owing to imp~di
ment to free circulation, whether from purely inflammatory process, mechamcal 
obstruction by tumor, or perhaps vaso-motor paralysis. It has often followed 
wounds, sometimes even of the neck when the larynx has not been 1mphcat~d . 
It bas been noted also in aneurysm, erysipelas, typhoid, glanders, whooping 
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~~~~~1;1f~:~c;n~nf~~~· ~e:a~'.~~~~~~'ae::·to tra~~~~-~ !~0~1 :1;~~-yc:~~e occurred on the 
'l1he symptoms arc sometimes so sudden that even with aid close at hand 

the patient dies before it can reach him. ~I.1he principal symptoms arc local 
discomfort, increasing perhaps to agony, stridor in breathing, especially in 
inspiration, cough, impulsive and violent, loss of voice, dysphagia and dyspnea 
in fatal cases, rapidly increasing to apnea and death by suffocation . Along 
with these of course go intense agitation, flushing of the face, then lividity, 
and then cyanosi~, protrusion of the eyeballs, gasping respiration, and flicker
ing pulse. ~I.1he picture above presented is that of a fatal case. In a mild 
degree it may be imitated during the recurring attacks of oodema which accom
pany acute or chronic la.ryngitis. 

rrhe prognosis must depend on the predisposition and exciting cause. 
'l'he principal danger is that of suffocation; if this is avoided, much, if not 
everything, may be accomplished by treatment. 

Treatment.-When the case is not too acute, the best treatment consists 
in multiple punctures into the tumid mass of swollen mucous membrane, which 
may he made with a sharp curved bistoury, the blade of which is protected 
nearly to the point with adhesive plaster. If possible, this should be done with 
the aid of the laryngoscopic mirror. These punctures should not be made in the 
interior of the larynx, but upon the swelling exposed to view by means of the 
mirror, since, although we desire free hemorrhage, we wish to :.i.void entrance of 
blood into the air-passages. When hemorrhage is insufficient it may be encour
aged by gargling with warm water or by inhalations of steam. l'be punctures 
may have to be repeated at intervals of a few hours or days. Should the case 
be too violent to permit the time necessary for this kind of relief, intubation 
or tracheotomy will be indicated. The very condition which makes suffocation 
threaten will make intubation at least difficult, while appropriate tubes are not 
usually at hand. '..l\acheotomy can always be done with tho simplest instru
ments, and a patient should not be allowed to die of' suffocation from this cause 
if a reasonably sharp penknife be at hand. Indeed, as a precautionary meas
ure, if the patient threaten to require tracheotomy at any moment, it wi11 be 
far better and safer to perform it deliberately than wait to be called to do it 
hastily with the chance of arriving too late. rl1he serous infiltration usually 
rapidly subsides after the performance of this operation. 

ABSCESS OF THE LARYNX. 

':I1his may be intra-, peri-, or retro-laryngeal. It is almost invariably a. 
secondary affection, most frequently resulting from disease of the cartilages. 
Still1 phlegmonous and traumatic laryngitis, tuberculosis, syphilis, glanders, 
smallpox, pyemia, and the exanthemata have been mentioned as determining 
causes. ~I1he inferior surface of the epiglottis, the internal aspect of the aryte
noid cartilage, and the false vocal cord are the most frequent scats of circum
scribed abscess not resulting from injury. 'l'he local symptoms are pain, dys
phonia, dyspnca, dysphagia, and cough. rl1he patient may even be threatened 
with suffocation. 

rl'he d iagnosis must be made by means of the laryngoscope, though it 
may be impossible on account of swelling above; but ordinarily the lesion can be 
recognized as a swelling the base of which is red and the apex yellowish. rl'he 
principal danger is from suffocation either by the condition spoken of or by 
redcma.. Spontaneous evacuation usually occurs if surgical relief be not pre
viously afforded. rrhe treatment, of course, is incision with a properly curved 
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and guarded knife-point, guided by the laryugoscope. ~hould this not be feasi
ble or should suffocation threaten, a preliminary tracheotomy $houl<I always be 
made. Extra-laryngeal abscess is recognizable by the common signs of this 
complaint, and should be treated in accordance with the ordinary rules. 

PERICilONDRITIS AND CIJONDnJTIS. 

'fhe latter is always preceded by the former, which itself may be traumatic 
or secondary to previous disease. Idiopathic perichonclritis is nearly if not 
quite unknown. 'l1llC most common causes of disease of the cartilages are 
syphilis, tuberculosis, c:111cer, typhoid fever, and the cxanthemata; more rarely 
chronic lar.vngitis. Pathologically distinct, clinically the two conditions :u:e 
indistinguisha.blc. '.l1he cricoid <tthl arytenoid cartilages a.re those commonly 
involved . When there is suppuration benea.th the perichondrium, necrosis of 
the cartilage proper occurs, and then an abscess forms which often discharges 
spontaneously, following which there is usually cicatricial contraction1 while 
stenosis is the final result. Sometimes the arytcnoid cartilages arc thus dis
charged entire. 'l'he route of pus from such a. ~ource to the surface is some
times very indirect, while fistula. often results and cxtensi,·e emphysema may 
take place. 

rsbe symptoms are those of more or less se,·ere laryngitis, with pain on 
motion or pres:;ure and sometimes <luring deglutition or phonation . Later ap
pear hoar:;encss, cough, and dyspnea with paroxysms of Rtridor: with an attack 
of unusual severity there may be spontaneous evacuation followed by marked 
relief. By suitable external and internal examination a pretty accurate diag
nosis of the location of the disease may be made, especially if an abscess has 
already formed ctml broken. 

Treatment-In the ear1ier stages antiphlogistic measures arc indicated, 
with the ordinctry local treatment and such constitutional medication as the 
condition of the patient may call for. Should swallowing become impossible, 
nourishment by stomach-tuLe or the rectum will be necessary, while when 
local symptoms are severe, tracheotomy or laryngotomy, with cleaning out of 
the abscess-cavities, is the only rational course. 

ULCERS OF THE LARYNX. 

These ma.y be catarrhal, tubercular, syphilitic, or malignant. Only the 
ratanhal will be referred to here, the other forms being described under their 
respective headings. Of this we may ha.ve all degrees, from the most sin::. pl"' 
erosion to an ulcer of large extent. They are, as a rule, the result of chrome 
processes, but pog,ibly of injury, especially by lodgment of foreign bodies. 'l'he 
mucous membrane around the periphery is usually slightly altered and some
times infiltrated. 'J'hey may be found at almost any point, but most commonly 
are in the neighborhood of the vocal cords or upon them; at times they are 
even excavated. 'They may vary in size from that of a pin-point up. Some
times in Jaryngoscopic examination we find cicatrices showing where old ulcers 
have been healed. 

'l'he symptoms of ulceration are scarcely distinctive1 and are included 
under those of inflammation. When the vocal cords arc involved their func
tion is correspondingly impaired, and there is partial or complete loss of voice, 
usually with irritating ('()ugh and severe laryngeal irritation. When the larynx 
is in this condition there is always danger of redema. . . 

Treatment.-'This consists in the ordinary methods of combatmg m_fla~
ma.tion and in the local application of some stimulating substance, wluch 1s 
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usually practised by means of a laryngeal probe upon 11 hose tip a little nitrate 
of silver is fu~ecl. Perfect rest shoul<l be insisted upon, and con~titutional 
treatment, such as the exhibition of tonics, etc., is commonly required. 

STRICTURE OF THE LARYNX AND TRACHEA. 

This is usually spoken of as stenosis, and may arise from causes within or 
without these parts. One or both may be im plicated1 and sometimes there is 
more than one stricture. When produced from without it is called compres
sion stenosis, and may be the result of abscesses, of tumors of the thyroid or 
thymus or lymph-glands or elsewhere about the neck, of cicatrices, or of aneu
rysm . Sometimes the stricture is produced simply by the deflection of the re
spiratory tube, sometimes by pressure and occlusion. Stricture from within, or 
occlusion stenosis, may be due to congenital causes, to foreign bodies, to tumors, 
to cicatricial contraction following ulceration, an<l to paralytic or spasmodic 
affection of the intrinsic muscles: also to cedema, to submucous hemorrhage, to 
the presence of false membrane, to inflammatory adhesions, and to the result 
of suicida l attempts. The constriction may occur at any point, the amount 
varying within the extremest possible limits. Even complete obliteration is 
known. Its most common situation is naturally at a point where the clrnnnel 
is narrowest, namely, at the glottis; and here, of course, it assumes an import
ance begotten of anatomical location . 

It will be seen, then, that constriction may be temporary or permanent, 
slight or n~ost serious, and implies various degrees of organic and tissue 
changes. In proportion to the amount of stenosis there will be dyspnea, espe
cially on inspiration and exertion, by which the voluntary muscles of inspi
ration arc called upon to an unwonted degree. Loud breathing merges into 
stridor, and this later into an agonizing suffocative and stridulous choking 
respiration. In extreme cases the face is anxious and cyanotic, the pulse be
comes small and frequent, and the muscular effort to breathe is most painful to 
witness. 'l_'he symptoms arc about the same no matter what may be the cnuse. 
rrbere is always danger that in a severe case of cicatricial stmos is there may 
be added, at the last, an cedema of the parts which will hasten the termination. 

When time and opportunity afford, a careful study of the case should be 
made in order to locate the stricture and determine its character, suitable meas
ures then being decidc<l upon. Ou the other hanrl, when the case is extreme 
the trachea should be opened as low as convenient, profitiug hy the fact that 
most of these lesions are located above the lowest accessible portion of the 
windpipe. It may be that a large tumor or abscess so occupies the inferior 
and middle portions of the neck that even tracheotomy will be impossible. 
When there is time for careful study and deliberation, the relief must depend 
upon the cause. At one time it may be dilatation of a cicatricial contraction, 
at another the remO\'al of a polyp or other tumor either by intra- or extra
laryngeal methods, at another the peiformance of a tracheotomy, or possibly 
a still more radical operation, such as removal of the larynx. At all events, 
tracheotomy is often the temporary and almost always the finitl expedient. 

SYPilILIS OF THE LARYNX. 

Syphilis of the larynx may be acute or chron ic. rrhere is an acute form 
which corresponds to the congestion and inflammation of the pharynx met with 
in the early portion of the secondary stage, which may give rise to temporary 
hoarseness and e\'Cn to other signs of laryngeal irritation . When seen with a. 
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laryngoscopc the interior of the larynx will present the same livid and tume
fie<l appearance that we recognize in the pharynx. The treatment for this 
form should be vigorous and constitutional, with such local measures as may 
be necessary to subdue irritation. 

A chronic form of syphilit ic laryngitis is common, and is marked by infil
tration and inflexibility of mucous membrane, which, with time, go on to the 
formation of mucous patches or extensive granulomatous tissue-formation, or to 
extensive ulceration with destruction even of underlying carti lage, and in any 
event to more or Jess reduction of caliber, or sometimes to the formation of 
serious stcnosis or even to complete occlusion. 

Aside from mucous patches, extcnsi ve ulceration and even gummatous infil
tration, or possibly formation of distinct gummata, may take place. About 
these ulcerations there is usuaJly a symmetry of location which is one of the 
points of differential diagnosis between them and tubercular ulcern.tions. 
Ulceration of the epiglottis especially is a common manifestation of the ter
tiary stage. Such ravages as these seldom go on within the larynx without such 
external or other manifestations of syphilis as to leave scarc£'1y a doubt con
cerning the nature of the lesion. 

While local treatment is not to be excluded, the constitutional is the more 
important of the two, save when immediate consequences threaten . 

TUBERCULOSIS OF THE LARYNX. 

Primary tuberculosis of the larynx is rare. Although these eases are 
seen mostly by specialists, there is no reason why the general practitioner 
should not be able to recognize their characteristics. In the first place, 
there are the ordinary evidences of chronic laryngitis with thickening of 
the mucous membrane, which goes on to the formation of multiple ulcer
ations, ordinarily at first minute, coalescing later, accompanied by more or 
less hacking cough or alteration of the voice. There is 110 part of the larynx 
which is exempt from attack, but the most marked manifestations occur 
about the arytenoid cartilages, the vocal cords, and the epiglottis. The nat
ural outlines of the larynx as seen in the mirror become blurred, and there 

:he~~rno~~~t~;' ~~t i~~~;~~~=~~~o~f ::esug;~~tb~et~~~t~~tefoJ~~e~~:m~~~d~f ~:~~~ 
ulations, which, as a. rule, are elevated above the surface, and which, when 
on the posterior wall and in the middle line, are by many authorities 
regarded as pa.thognomonic of the con<lition . 'l'bis condition is usually sec
ondary to pulmonary tuberculosis, but may be, as above mentioned, purely 
primary. 

When the disease is of the primary type it requires usually to be differen
tiated from syphilis on the one hand and malignant disease on the other. 
Asymmetry of ulceration, with the peculiarity of granulation spoken of above, 
is always at least suggestive. while the absence on the one hand of evidences 
of syphilis elsewhere, and the existence on the other of a family history of 
consumption, or of a history of progressive emaciation , or of elevation of tem
perature, especially in the evening, will greatly aid in diagnosis. 'fhe crucial 
test, when it can be established, is the presence of tubercle bacilli, either in 
the infected tissue or in the sputum. 

Between tubercular and malignant disease of the lnrynx it is at times in 
the early stages excessively difficult to determine, and it is necessary to watch 
for a time before making an absolute diagnosis. A study of famil;: history, .of 
temperature range, of constitutional conditions, will be of great aid. Malig
nant disease is more likely to have a more definite origin and limit, around 
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which healthy or nearl_v healthy tissue will be met with. Tubercular disease, 
on the other hand, is likely to leave its marks in almost every portion of the 
larynx, as well as to cause more local irritation, while there will be little if any 
such infiltration as to cause fixation of the larynx upon the outside or involve
ment of the lymphatic glands in the vicinity. More will be said on this topic 
when speaking of Cancer of the Larynx . 

In time past primary laryngeal tuberculosis wa supposed to be irre
trievably fatal, but, while it is sti ll to be regarded as of extreme gravity, 
much can be effected by treatment. This consists in both constitutional 
and local measures, the latter being those indica.ted in tubercular disease, 
and consisting of frequent applications of lactic acid to the ulcerated pas
sage. and insufHation of iodoform or aristol or of some other dry anti
septic material by which tissue-changes are influenced, as well as of some 
anodyne powder, such as one containing very small portions of cocaine and 
morphia, combined perhaps with bismuth subnitrate and sugar of milk. In 
aggravated cases absolute rest of the larynx as enforced by a tracheotomy 
is sometimes of great benefit. If we cou ld be assured that the disease was 
purely local, it might be justifiable to extirpate the organ. but patients thus 
far ha,·e proved unwilling to submit to this extreme measure at a time when it 
promised them any abiding benefit. 

TIDWRS OF THE LARYNX. 

Most laryngeal tumors involve the interior surface, although they may 
rarely develop on the exterior, whence they may perforate. 

BENrGN TUMORS.-'rhe majority of laryngeal tumors are non-malignant, and 
of these two-thirds are probably papillomata. ~L1h cir origin is always obscure, 
though they are usually referred to local irritation. They a.re rarely multiple, 
and the anterior portions of the lnrynx are most often involved. l\Iales are 
much more liable, and children frequently present this condition, even young 
infants. Nearly a.II, if not all, of the so-called benign tumors have been met 
with within the larynx. 'They vary in size from that of a small seed to 
masses sufficient to protrude beyond normal laryngeal limits. They occur prob
ably with greatest frequency in the vocal cords. It must ne\'cr be forgotten 
that the transformation of benign into walignant tumors occurs more typically 
here than perhaps anywhere else in the body. 'l'his would include the change 
of papilloma. into epithelioma, of fibroma into fibro-sarcoma, and of aclenoma 
into carcinoma, this transformation taking place usually in elderly adults at 
that period when age predisposes to such changes in various parts of the body. 

Symptoms.-The symptoms of laryngeal tumor are uniform, no matter 
what its histology. '!'hey vary only according to its size and location. Hoarse
ness or dyspnea occurs when the action of the vocal cords is interfered with, 
but seldom a.t other times. Preceding this condition, however, is one of un
certainty of voice, with alteration of timbre and of tone limits. What is known 
as double voice, or diphtho~ia, has followed symmetrical growths dividing the 
glottis into two portions. Finally, complete aphonia. may result. Dyspnea 
occurs in proportion to the amount of obstruction of the respiratory channel. 
When the growth is slow there appears to be a compensatory arrangement of 
the pa.rts by which even a large growth will cause but little obstruction. Dys-

~~~ti: 1i:r~t~1:. unhe:t~gt~1c3 ~do;;:i~l 0~1~;'f!t:o~;:1 ~~~~~:1s of the pharyngeal aspect 

'l1he final diagnosis is made with the laryngoscope: when this is imprac
ticable, as in chi ldren, the fo~ger-tip inserted as far as may be carefully done 



608 AN A"1IERICAN TEXT-BOOK OF SURGERY. 

will sometimes aid. After mak ing out the .Presence of the tumor in the la.rynx, 
a 6ne curved laryngeal probe should be mtroduced in order to determine its 
exact location and fixation. Papilloma and fibroma are usually pedunculated 
(Figs. 2-16, 247), the latter more often so than the former, and are commonly 

FJG. 247. 

Fm. 246. 

PolyporLarynx(floerck). PapillomaofLaryaxr.::toerck). 

easily seen. Angeiomata. are usually dark in color and seated upon the vocal 
cords. Cysts occupy, as a rule, the ventricles or the epiglottis. Enchond.ro· 
ma.ta. occupy merely the posterior portion of the larynx, especially the arytenoid 
cartilages. With the presence of these tumors there ma.y or may not be signs 
of irritation or inflammation of the surrounding parts. The principal dangers 
which they ca.use are those of suffocation, and not a few de:Lths hM•e been thus 
induced. 

T reatment.-When removal is possible it should be accomplished with 
the smallest necessary disturbance. They may be removed by the natural 
channel or after external incision . The intra-laryngeal method includes cauter
ization, incision, excision, crushing, snaring, and avulsion . Very small and 
accessible pa.pillomaht may be attacked with chrnmic or nitric acid or with 
the galvano-cautery. These are all to be used with extreme caution, for fear of 
resulting ccdema. '..l1he instrument-makers supply ca.utery points by means of 
which, guided by the laryngoscopic mirror and a. steady hand, the action of the 
cautery ma.y be limited to the desirea point. Incision is resorted to only in 
cases of cysts. Excision is performed with curved scissors or guillotine knives. 
When crushing is resorted to, it is with a hope of destroying vitality and caus
ing a slough. The C:craseur has also been employed for intra-laryngeal snaring 
of tumors, but is difficult to operate. .r\ rnlsion. or rudely tearing away the 
growth by forceps, is perhaps the most common procedure. l!edunculated masses 
are thus readily removed, and sessile growths can he torn away en masse. All 
these instruments can be guided by the mirror. They require special dexterity 
and considera.hle practice, and such operations arc mainly relegated to special
ists. Urcat facility has been acquired in this direction by a few, and the 
intra-laryngeal method in the hands of an expert offers better possibility of 
success than does a clumsy incision at the hands of a general practiti.one~·· 

When, however, it appears necesf.la.ry to open the larynx, the operation .1s 
known as thyrotomy or t h y ro id tary ngotomy, and consists in incision m 
the middle line, with splitting of the thyroid cartilage beneath the line where 
the two aim join, and the exposure of the interior of the larynx to sight and 
to more radical opera.tive attack. 'rhe thyroid heing so intimately conn~~ed 
with the cricoid below arnl the hyoid above, it will be usually necessary to dmde 
the former as well as the membrane both above and below. After whatever 
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growth is present has thus been removed, the cartila.ginous rings ma.y be united 
by suture of the perichondrium, or even through the cartilage itself. It will be 
w

0

ise to cxleJHl the incision downward through the first and second tracheal 
rin~s and to ins.crt a. tracheal tube, since the laryngeal wound will heal much 
more kindly if thus placed absolutely at rest. 

MALIGN1\XT 'ru:i.10Rs.-These arc composed of various forms of sarcoma 
and carcinoma. (Fig. 2-18). The epiglottis is perhaps the most common seat 
of sarcoma, which may be met with in rela
tively young patients. The large proportion 
of true carcinoma.ta. will be found to have 
resulted from generations of previously benign 
tumors. 

Symptoms.-So far as symptoms are 
concerned, they a.re those of benign tumors 
already considered, plus sensn.tions as of 
foreign bo<lies, greater dysphagia. pain, 
often shooting upward toward the cars, and 
emaciation and l~·mphatic involvement. Sar- ~ 

FIG. 248. 

coma is much less likely to be ulcerated. 'l'hat 
it is not always possible even for experts to 
settle these questions of difference of diag
nosis is evidenced by the case of tbe late Em
peror Frederick of Germany. The prog-
no1o1is is always bad unl ess the disease can be Carcinoma of the Larynx (Stocrck). 

arrested by r~dical operation . An encourag-
ing percentage of cure has resulted from operations involving complete or 
partial removal of the larynx . One case li ved nearly six yea.rs after the extir
pation, and then died of an acute disease. 

Treatment.-Thc treatment of cancer of the larynx is addressed, accord
ing to circum:;tanccs1 either to aJ levia.tion or to radical cure. 'l'hc former consists 
iu local astringent and anodyne applications, with perhaps the occasional removal 
of projecting masses or the application of the actual cautery, by which the 
growth may certainly be temporarily checked in many instances. When in 
time the laryngeal symptoms become so se,•ere as to harass the patient, trache
otomy will give a respite of several weeks or months. On the other hand, 
when the disease is apparently local and no trace of it can be found outside of 
proper laryngeal confines, and when the general condition and fortitude of the 
patient warrant so severe an operation, partial or complete extirpation of the 
organ may be proposed, and, with the consent of the patient, carried out. The 
operation of laryngotomy will be described with other operations on the parts. 

TUMORS OF THE TRACHEA. 

Every variety of tumor has been found within the windpipe, although tumors 
arise more frequently from the membranous than from the cartilaginous portion, 
and are more common nearer its upper portion. 'l,hese tumors are often, but by 
no means necessarily, associated with others elsewhere. 1\Iale a.clu lts are the most 
often affected. The causes are absolutely obscure. A considerable number of 
these cases are now on record, n.nd the condition is one which ca.n ordinarily be 
recognized with the laryngoscope. 'fhc benign tumors arc usua.lly peduncu
Iated1 the malignant seldom so. The symptoms are somewhitt indistinct, and 
do not vary much from those of laryngeal tumor, sa.vc that respiration is more 
permanently ~01Tectecl and phonation much less so, if at all. The main sign is 
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dyspnea, which should always lead to hryngoscopic inspection. In almost every 
instance a. tracheotomy will be called for, and according to circumstances it may 
or may not be possible to remove the tumor through the same incision, which 
may be prolonged to the necessary extent. 11he operation of resection of the 
windpipe has been suggested, but not yet made feasible. 

TRACJIELOCELE. 

~1 his term is applied to a hernia of the mucous membrane of the trachea. 
between two of its rings or through a congenital defect. The tumor thus 
formed on its exterior consists of a cyst of mucous membrane, the contents of 
which, instead of being fluid, consist of air. It may be anterior or lateral, 
and may vary in size from that of a pea up to tha.t of a. hen's egg. Usu
ally unilateral, it is sometimes bila.teral. lt is most common in the adult 
male. 'l1110 symptoms are clyspnea, altered voice, sometimes even aphonia. 
Externally there will be found a compressible gaseous tumor, which may be 
distended when the patient makes forced exFiration with closed mouth and nose. 
It may come on slowly or suddenly. 

The treatment should consist at first in pressure, although radical opera
tion may be necessary for it.s cure. 

WOUNDS AND INJURIES OF THE LARYNX. 

These may be of external or internal origin. Those from within are caused 
usually by foreign bodies, those from without in various ways. The most com
mon of the latter arc contusions, and incised wounds made in suicidal or 
bomici<lal attempts. The average would-be suicide is too ignorant to make his 
incised wound on the side of the neck, where the great vessels would be more 
easily divided, but makes usually an extensive gash in front, at a. point where 
he most commonly di"ides the thyro-hyoi<l or sometimes the crico-thyroid 
membrane, and the violence excrtc<l is expended before the region of the 
great vessels is reached. 'l111is constitutes the ordinary form of cut-throat, 
many instances of which occur every yca.r . Sometimes the epiglottis is par· 
tially, perhaps completely, separated, an<l the incision may even involve the 
posterior wall of the pharynx. While the wound thus inflicted opens widely 
by a. retraction of tissue, anJ. presents sometimes a horrible aspect, it is not 
nearly so dangerous as it would appear to be, the majority of these cases recov
ering if early and properly treated. 

Treatment.-If seen early, the treatment shoul<l consist in approxima.-
tion of all the divided tissues, the deeper parts being united with catgut, while 
for the integument catgut or silk may be used a.cconling to fancy. In certain 
cases local rest should be ensured by perfonna nee of a. low tracheotomy, and 
where feeding is difficult or impossible the stomach or rectal tube may be 
employed so long as necessary. Aside from such injuries, punctured wounds 
and gunshot wounds of the larynx or trachea may occur, and call for much or 
little treatment according to circumstances. 

Wounds of internal origin are produced mainly by foreign bodies, such as 
fish-hooks, needles, fish-bones, pieces of glass, etc. 'l'hesc may tear or punc· 
turo according to their size and location, and may excite mild or intense symp
toms of laryngeal irritation with inflammation and redema or abscess. Similar 
substances frequently excite spasm of the glottis, which may necessitate trache· 
otomy or may even kill before such aid can be rendered. In all such cases the 
condition should be investigated with the laryngoscope if possible. If urg~nt 
symptoms arise, tracheotomy must be performed; if seen at once, the foreign 
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body can often be located and removed with suitable forceps. If not seen for 
some hours or days, it may be so hidden by tumefaction o,r by exudate and 
membrane as to be invisible. In such a. case considerable local treatment 
which shall be astringent, antiseptic, and anodyne may be nccc~sary before 
it can be discovered . Sometimes after such injuries hemorrhage occurs by 
which alarming or fa.tal results may be brought about. In such cases, when 
the patient survives, there is always a possibi lity of secondary hemorrhage. 
Should bleeding be alarming, it can be best checked by a tracheotomy, with 
plugging of the windpipe by a tampon above the tracheal tube. To wait for 
its :Lrrest by syncope is to take very much more risk than is involved in mak
ing an early incision. 

FHACTURES of the larynx a re known, although quite infrequent. The 
fracture is usually limited to the thyroid and. cricoid cartilages. Such injuries 
are produced usually by blows from without. In clrlerly individuals in whom 
senile cnlcification has occurred such lesions may be produced with much less 
violence than in the young. The most common cases arc blows with the fist 
or some blunt wea.pon, or received from balls in athletic games, attempts at 
choking-accidental or premeditated-and falls upon hard objects with crush
ing violence. 

The symptoms must vary somewhat with the cause of the injury and its 
extent. A blow on the larynx which does not fracture it will often produce 
unconsciousness, as has been seen upon the cricket field. In 1889 a death 
occurred upon the baseball field, where the player was struck in the throat by 
a swiftly-thrown ball which fractured the larynx . Ile foll uuconscious, and 
died in a few moments of oodcma, timely tracheotomy not lrnving been per
formed . Pain, clyspnea, cough, ejection of frothy blood and mucus, dysphonia. 
or aphonia., and dysphagia, arc the common symptoms in cases not quick ly 
fatal. They nrn.y be followed in a short time by emphysema spreading more 
or less widely, and by oodema of the larynx, always serious, sometimes fatal, 
as a.hove. 'The prognosis is most serious when the cricoid has been broken, 
only two cases of recovery from this injur.v being on record. 

T reatme nt .-'rhe most timely and li fe-saving measure that can be prac
tised is a tracheotomy, by which at least security from suffocation will be 
afforded. This still leaves an injury unottendcd to. It bas been found 
inadvisable to try to suture broken cartilages in these cases, even though the 
fracture be compound. Perfect rest, such coaptation as external support may 
afford, a.nd intrala.ryngcal medication to some extent, will bring about the best 
results. 

DtSLOCATIOY of the laryngeal cartilages is known, but is very rare. 'rhe 
most common form is luxa.tion of an arytenoid cartilage from tLe cricoid upon 
which it rests. This may be associated with fracture. A pathological form 
of dislocation is known resulting from cicatricial contraction from within or 
without. 

The treatment must depend on the urgency ancl permanency of the symp
toms. Intubation or tracheotomy will probably be called for if anything be 
required, while in the pathological form measures for dilatation of the stricture 
will be indicated. 

FOREIGN BODIES IN TilE AIR-PASSAGES. 

'1111e entrance of' a foreign body into the air-passages is one of the common
est of accidents. Ordinarily tLe substance is at once expelled in a violent an<l 
reHcx fit of coughing. Natural expulsion ma.y be aided by inverting the 
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patient, often a child, and slapping somewhat freely upon the back. 'l'besc 
foreign bodies are most commonly introduced in a. suJ<len inspiration, volun· 
ta.ry or in\•o)untary, while the substance is in 01' close to the mouth . rrhe 
greatest variety of substances are thus introduced, among the more common 
being artificial teeth, material rejected from the stomach during the act of 
vomiting, including curdled milk and particles from the alimentary canal or 
the respiratory passages <Lbove, fragments of teeth dislodged <luring attempts 
at extraction, particles of cork or sponge, broken instruments, nccrosed bone, 
toys, etc. On the other band, foreign bodies enter from the outside by direct 
puncture, as gunshot missiles, or through previous wounds, like that describe<l 
when speaking of cut-throat. Fluids of all kinds, blood, pus, etc., also have 
easy access to the lary~x and trachea in many instances. When inorganic 
these materials are not likely to undergo change, but when animal or vegetable 
they may absorb moisture and increase in size or macerate. When retained 
for long periods they may become covered with mucus or c\'en calcareous mat
ter. 'l1hey are most likely either to be entangled at a point between the epi
glottis and the IC\•cl of the glottis, or to pass down and become impacted in a. 
bronchus. It frequently happens that a very small particle will cause a pro
digious amount of irritation. 

The usual symptoms are spasmodic cough, spasm of the larynx, and a 
feeling of suffoca.tion. At times the symptoms are violent, and the patient may 
become unconscious from deficient oxidation of the blood. Foreign bodies 
are also the cause of some cases of prolonged n.nd chronic laryngeal symptoms, 
ulceration, or abscess, in which the actual cause is either unsuspected or can
not be detected. Inspection is a.lwa.ys necessary, and the laryngeal probe will 
be of grca.t assistance. Endeavors to locate n.nd appreciate accurately the body 
are always necessary, save where urgency docs not warrant any delay. In not 
a few instances, howe\•er, suffoca.tion occurs within the moment during which 
there is no one at hand with sufficient knowledge to render any assistance. 
'l1hus the writer has known of two young men who were quickly suffocated by 
pieces of mca.t within the entrance to the larynx, and more than one death which 
has been a:::cri bed to anesthetics has been ca.usc<l by pluµ:ging of the parts with 
masses of undigested food rejected from the stomach during the reflex act of 
vomiting. This affords a most cogent reason for in:sisting upon an empty stom
ach before beginning anesthesia, as well as turning the patient upon one side 
or upon the face whcnc\·cr vomiting occurs during this condition of loss of 
voluntary control. 

'l'be p rognosis should be always guarded, as a foreign body, which to-day 
causes no distress and scarcely any symptoms, months or years later may kill 
by a slow process of ulceration, necrosis, or something equally disastrous. 

T reatment.-Except in the seYerest emergencies the first endeavo~ should 
be to dislodge the substance by the simplest possible manccuvers, which con
sist, perhaps, in inverting the body and slapping the patient on the b_ack ?r 
chest. Many substances, like those of a mineral nature, may be th~s e~s1ly d1~
lodged and expelled. If it be a body of some siic, the presumption is that it 
has lodged within reach of the finger, in which case the mouth should be widely 
opcnc<l, if necessary hel<l so, and the index finger pushed deeply mto the 
pharynx and swept beneath the epiglottis an<l down towar<l the glottis. If 
there be any substance there which the finger alone cannot d1slodg_c, 1t may be 
aided with :inything at hand which will serve the purpose. It 1s often well 
in these cases to seize the larrnx from the outside with the other ban<l, and 
misc it well up toward the low;r jaw, by which it is brought within better reach 
of the inside finger. Effort of this kin<l failing, artificial light and the laryn-
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goscopic mirror must be hrought into play, a.nd, according to the substance at 
fault and the ingenuity and dexterity of the surgeon, the forei~n body when 
seen may be grasped and removed with more or less readiness. Various kinds 
of forceps and oth er means for removing foreign bodies have been devised, 
and may be use~J as required. Finally, in cases whrre there is every reason to 
think that some foreign body is present, although it can not be seen, the better 
way will be to wait, making repeated examinations, accustoming the patient to 
laryngoscopic methods, and cultivating the throat to tolerate the minor. It 
may be po~sibl e, after a proces~ of schooling of this kind, to i::.cc and withdraw 
the intrudmg substa nce. While the medical attendant should be ever ready 
to operate by in tubation or by t racheotomy, thCRe proced ures should be held 
in reserve so long as there is no urgent necessity for th em. 

One poin t which the student should alwa.ys bear in mind is tlrnt symptoms 
of laryngeal irritation sometimes ex ist long aJtcr the expulsion of the substance 
which ca.used them, and that patients will sometimes insist that they have not 
yet been relieved when it is certain that th e foreign body has been cxpe11cd. 
~loreover, the irri tation of foreign bodies is often successfully imitated in hys~ 
terical individuals. 

BURNS AND SCALDS OF THE LARYNX .AND TRACIIEA. 

These are pract ically ne\•er dissociated from similar injuries to the parts 
above, and perhaps to the ccsophagus. Burns are produced by the inhalation 
of hot steam and superheated air. Scalds arc commonly produced by hot and 
caustic fluids. Caustic fluids taken internally are not alwa._vs swa llowed, but 
often "go the wrong way." 'The consequence of thcRe injuri es is a very acute 
laryngitis, which supervenes at once, with excessive intumescencc and oodema. 
In proportion to the extent a.n<l severi ty of the lesion will be tl1e amount and 
depth of the tissue-dest ruction. Following the first violence of the lesion a 
membranous ex u<la.te is formed which separates by sloughing, and, if' the 
patient survi ve, rua.y undergo extensive cica.tricia.l coutraction. 'J1hese cases 
are often complicated with bronchitis of a most serious and even a fatal 
character. 

The symptoms produced by burns are immediate and violent; those pro-
duced by caustics may come on much more slowly. . 

So far as treatment is concerned, immediate death by suffocation can 
easily be averted by tracheotomy, though it may not. ava il. to save the pa.tient 
from secondary lesions. Sc~lds produce~ by caustic acids 01: alkalies ~re 
usually seen too 1a.tc to admit of any antidote or to a.,·ert their destructive 
effects. ':l1hc symptoms must be treated as they arise, a.nd while the introduc
tion of a trachea-tube will make respiration easier , the probability is that the 
attendant will h:we to treat. a com plicated case of lesion of the mouth and 
larynx, if not of the oosophagus, which will fin~lly. baffle h.is most r.ersis~ 
ent and well-directed efforts. Iced and muc1lagmous drinks, ant1sept1c 
mouth-washes and gargles, and anodynes. un.<ler ~he .ski? or .hy the rectum, 
with rectal nourishment, sum up the prmc1pal md1cat10ns m the way of 
treatment. 

TRACHEOTOMY. 

Under the general term tracheotomy are included all those operations by 
which the respiratory channel is opened from without at any point between the 
thyroid cartilage and the sternum .. 'l'o be m.ore exact, we speak of .zaryng.otorny 
when the incision is through the cn co-tbyroul membrane or thyro1<l cartilage; 
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of laryngo-tracheotomy when th<' cricoid and upper rings of the trachea. arc 
divided; and of traclieotom:y proper, or, as it is sometimes improperly called, 
bronchotomy, when the trachea itself is opened. One or another of these opera
tions is <lone, partly according to the choice of the operator and partly according 
to the necessities of the case. They are undertaken for, first, croup and diph
theria; second, for redema or acute inflammatory affections; third, in syphilis 
n.nd tuberculosis of the larynx in order to give it rest; fourth, for malignant 
disease in order to relieve oLstructions to respiration; fifth, in certain rare spas
modic affections or strictures; and sixth, for the removal of foreign bodies. 
Many of the indications for tracheotomy have already been discussed. We do 
not docm it wise here to go into the question of ind ications in cases of croup 
and diphtheria., beyond this remark, that a. large proportion of fatal cases are 
the apparent result of operations postponed too long, anrl that it is very unfair 
to the operative procedure to speak of it as having terminated fatally. It 
should rather be said of it that it failed to save life because too long delayed. 
The interests of surgery and of humanity alike dictate that operation should 
be done at the earliest moment after the indication has arisen. Euthanasia 
may be a desirable achievement after a late operation, but the rescue of a 
human life usually depends upon early operative interference. 

Operation being decided upon, the operator is next to elect at what point 
he will open the windpipe. This will depend in some measure upon the time 
which be feels can be devoted to it, or, in other words, upon the urgency of 
the case. When patients are in the last gasp of dyspnea, everything else must 
give way to the necessity for opening the trachea at once, and e\•en if the 
isthmus of the thyroid be divided or some large vein be cut. oue may be sure 
that hemorrhage can be checked within a few seconds, and that even if blood 
goes into the trachea, air will gQ in with it. 

In these circumstances the trachea will be opened wherever it can be 
first reached. On the other hand, when the operator is afforded plenty of 
time he may select his point of attack, according to the age of the patient, 
the relative thickness and length of the neck, and the purpose for which he is 
operating. 'fbe two points most common ly chosen arc the cricoid cartilage 
and the first ring of the trachea., by which we gain access above the thyroidal 
isthmus, or the tracheal rings immediately below it. 'fhis isthmus of the 
thyroid is rather a bugbear to young opera.tors than an actual detriment) since 
when met with it is but the work of a moment to slip a. double ligature under
neath it, tie in two places, and divide it between them, or even to catch and 
divide it between two pressure forceps. In young children with very short, 
plump necks one works with greater ease if he keeps near the larynx. On the 
other band, when the trachea. lies near the surface and the neck is long, and 
when also the light is good, the opening can be ma.de lower down. 

Tracheotomy is simple upon the cadaver, and perhaps the easiest import
ant operation which can be there made. ln a living patient, under certain 
circumstances, it may be equally easy, but when in the presence of a desperate 
emergency, with poor light and untrained assistants :rnd a windpipe moving up 
and down because of the violent efforts a.t respiration, it may be one of the most 
trying ordeals which even a, skilled operator has to face. 'l'wo a1itttomical con
ditions especially serve to embarrass the opera.tor or even endanger the patient's 
life. The first it:i the plexus of veins which sometimes, but not always) is 
spread O\'Cr the anterior surface of the trachea. In the ideal normal condition 
these arc arrangc1..l in such a. way as not to involve the middle line, but, as is 
often the case, thc,r may cross it irregularly and often, and sometimes a vein of 
good size will present at just that portion of the tube \\hich we have exposed 
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for incision. When this condition is met with, these veins may be pushed aside 
or may be dcliberntely ligated or caught with forceps, or, if exigency require, 
they must be divided without these precautions. 'l'hey are, under these cir
cumstances, usually engorged in connection with the very congested condition 
of all parts of the head a1Hl neck. As soon as a few inspirations have been 
taken an<l oxygen has had access to the blood, a restoratiou of equilibrium 
takes place and this congestion quickly subsides. Consequently, the vein 
which bleedsviciou:sly for the instant may almost entirely col!a.pse a few moments 
or seconds later. It will comfort young operators if they remember this fact. 

'l'he other principal anatomical danger is an ad vcntitious or abnormal 
artery which arises occasiona1ly from the arch of the aorta, or sometimes from 
one of the large arteries at the base of the neck, and takes its course upward 
along the trachea, in rare instances to its full lengtb . l t is known as the tliy
roidea ima, and may lie directly in the track of the incision. When met with 
it is to be dealt with as any other artery would be. lt must also be borne in 
mind that the innominate artery sometimes courses as high as the seventh 
tracheal ring. Lower in the neck the trachea is deeper and smaller, and is 
consequently less accessible. In young children the thymus gland may also be 
an obstacle; consequently with them it is always desirable to work on the 
upper portion of the respiratory tube. 

Whether in child or in adult, the head and neck should be stretched over a 
pillow or sand-bag, and an anesthetic should always be ~iYCn, unless the patient 
be already unconscious or coca:ine be used. The middle line is alwa.ys the line 
of safety, and in this line the incision is made, ordinarily from the cricoid for 
five to seven centimeters downward. After cutting through the skin and pla
tysma the endeavor should be made to separate or cut between the pairs of 
pre-tracheal muscles. 'l1hc trachea. is stead ied with the left hand of the operator, 
and the incis ion and dissection are continued, i;1topping only for arrest of the 
hemorrhage, until the cartilages arc felt. Fortunately, these a.re unm istakable, 
and so long as the operator can foel them or can fin<l them he need have no 
fear of going wrong. After they have been exposed and the bleeding has been 
checked, a tenaculum is used to hook up the trachea., in order to bring it well 
to the front before incision 1 and to steady it. When this is once st'cured it 
should not be let go until opened. 'l'he opening is ma.de with a. pointed knife 
and two or three rings are divided, or the cricoid cartilage and one ring, accord
ing to circumstances. At once there is a rush of air accompanied with violent 
and irregular respiratory motions. During inspiration blood, if present, will be 
sucked into the trachea, and during e.xpimtion blood and mucus, and perhaps 
false membrane, will be cxpeJled, probably into the face of the opera.tor, a 
tbnger to be carefully guarded against, especially in diphtheria. If there be 
only a hissing of air, without free play, it may be known either that the open
ing is not large enough or that _it is plugged with some shred of tissue or with 
false membrane or some foreign body. In the former case it must be carefully 
enlarged; in the latter case it should be dilated, while with forceps or probes 
the membra.ne or foreign body is removed . 

It will sometimes happen that just at the most critical moment the patient, 
usually a chi ld, wi ll entirely cease to breathe. 'l1his ma.y occur just before or jusL 
after making the opening. In th is emergency the trachea.I wound, if made, 
must be quickly searche<l, to learn if it be plugged; if, on the other hand, it 
appear to be open, the most promising procedure will be to suspend the patient 
by the heels and to slap vigorously on the back , or while in this position to 
make artificial respiration by compressing the thorax by the arms and then 
raising them in order to expand it. 
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It is advisable to insert into the trachea, on each side of the incision, 
a silk suture, which is ordinarily passed through the skin as well. This 
should he tied and the ends left hanging long. In this way a permanent 
and most serviceable retractor is provided, by means of which the surgeon 
and the nurse have absolute control of the trachea. Indeed, so simple and so 
effective is this manreuver that one need never hesitate to practise tracheotomv 
even though he have no trachea..tube at hand, since by means of an elastic tied 
around the neck or extemporized books fastened into the suture and then con
nected with an ~lastic tape back of the neck, every purpose of the opera.tor can 
be complied with. This is the so-called operation without tubes, which every 
practitioner should understand and be able to make in an emergency. 

Trachea-tubes (Figs. 2-!9-251) arc made of hard rubber, as well as of 
silver and aluminum. 1'he rubber tubes are heavy and thick, and those of 

Fw.250. 

aluminum are always preferable. They 
arc made double, in order that the inner 
tube may be taken out and cleansed or 
freed from dry mucus as often as neces
sary. When cleansing them it is better 
to use an alkaline solution, by "hi ch 
the mucus is more readily removed. 

Fw. 251. 

Johnson's Modified Durham's Trachea-Tube. 

'J'be outer tube bas a little shield which is held in place by a tape passed 
around the neck . 'l'be largest tube which will comfortably enter the trachea 
should be used. Tn cases of obstruction from false membrane it is advisable 
sometimes to remove both tubes, and with a smaJI probang firmly fastened to 
a handle or with a little cotton tightly wrapped around a wire quickly and 
dexterously to pass this down through the opening, and as quickly withdraw 
it, by which means membrane is dislodged and expelled by coughing. Even 
this procedure, however, is itself dangerous, and should not be p1'lletl~ed 
oftener than may seem required by the trachea filling up with that which 
cannot be expelled. 
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After-Treatment.-'rhe after-treatment of cases "here tracheotomy has 
been performed requires to be almost as judiciously carried out as the opera
tion itself. Inasmuch as air enters directly into the lungs, it should be properly 
warmed and moistened: the room should be kept at a temperature of 80° F. if 
possible, and the air kept moist with steam. }lost of the conditions which neces
sitate tracheotomy arc those which produce profound depression, and tonics and 
stimulants arc essential. Of these strychnia and alcohol arc the most desir
able. The nutrition and the excretions should be carefully looked after, along 
with surh internal medication as the surgeon may select. 1'o rule can be 
given as to how long the tube should remain; this must depend upon the sub
sidence of the indication for which it was performed. lf' for a foreign body, usu
ally one or two days; if for croup or diphtheria., five to ten days or longer; if for 
relief of ulceration or stenosis, perhaps for a month or months and even yen rs; 
and if for temporary relief in case of cancer, unti l dea.tb terminates the case. 
Sometimes a mass of grunulations develops around the tracheal wound after a 
few davs, and ca.uses consirlerable trouble either in reintroduction of the tube 
or in Producing obstruction to respiration after its removal. Rnrcly they lead 
to cicatricial contraction la.ter, and to what is known as g ra n ulatio n stenosis 
of the trachea. " 'hen present, if possible, these should be removed with caus
tics, with scissors, or with gahano-cautery. Other dangers connected with the 
operation a~e secondary hemorrhage, sloughing around the wound, emphysema, 
and ulceration ~md abscess. When the latter results, pus ma.y burrow down
ward into the mediastinurn and cause death. Cellulitis is probably the least 
common untoward sequel of the operation. I t must be treated upon general 
principles. 

INTUBATION OF THE LARYNX. 

This is a distinct iYcly American improvement upon the old operation of 
tracheotomy which we owe to the ingenuity and patience of O'Dwyer: not that 
previous efforts in this direction had not been ma.de, but that he first made it 
practicable. Enough time has elapsed since its introduction to ma_ke it very 
plain tha.t it constitutes a. la.rge a.ddition to our mea.ns of a.ffor<lmg instru
mental relief, and to gi\·e it a. dignity and importance which perhaps no other 
operation of equal simplicity possesses. The indications for the operation are, 
in the ma.in, the same as those for tracheotomy. lt is performed mainly in cases 
of diphtheria and croup, and occasionally for relief from symptoms produced by 
burns and sea.Ids, by foreign bodies, and by pressure of tumors, especially those 
located outside the larynx; also for certain cases of ulceration an<l stcuosis, the 
tube in this instance acting as a permanent dilator. 

In the ordinary cases of obstruction it is obvious that the sooner it ~s 
performed the better, since by delay the patient is more exlmusted and his 
blood more loaded with deleterious products. 'l'be originat0r of the operation 
considers that the most pressing indication for intubation is recession at those 
parts of the nhest which yield to external air-pressure, with continued restless
ness due to insufficient oxygenation, as well as feebleness of respiration . 'l'he 
two grea.t advantages which intubation possesses over tracheotomy arc the speed 
with which it can be performed and the bloodlessness and lack of shock follow-

~:gh~t~d, ::~1~l~r!~.~~fi:~t~!~l ~~:tb~ep:rf~~·~e~1 ~vi~~c~f:~?t :~:;r~~~~1~ut!1e~~s~t be 
As ordinarily sold, the set of intubation instruments comprises five tubes (Fig. 

252, A), of sizes suitable for children from the earliest weeks of infancy up to the 
age of twelve. A metal gauge or srale (B) has marked upon it the lengths of the 
tube a.11<l the ages for which each is suitable. Selecting the proper tube, a. fine 
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silk thread is passed through a small bole near the anterior angle of its upper 
opening. 'l'his is for the purpose of retracting it if it should be lodged in a wrong 

F1G. 252. 

O'Dwyer·s Intubation Instruments. 

position. Each tube is supplied with a separate obtura.tor, which is screwed 
into the handle by which it is introduced. 'l'hc patient is held upri11ht upon 
the la.p of an a~sistant, the head upon the assistant's left shoulder. 1l1he arms 
should be secured, either by wrapping- a towel or sheet around the patient's 
body or by being grasped below the elbows and held firmly against the body 
until the tube is inserted and the thread removed . Unless the hands are thus 
secured the patient may seize it and jerk the tube out of place. The mouth-gag 
(c) which accompanies the set is then inserted at the left angle of the mouth well 
btlCk between the teeth, opened and clamped in such position that the mouth is 
open to its natural limit. Another assistant stands behind the patient with his 
hands firmly grasping the head, steadies it, and a.t the same time with his left 
band keeps the gag in place. The patient should be so held that body, neck, 
and hca.d are kept naturally in a. straight line. The operator then, keeping the 
thread looped around bis right little finger, holds the introducer (D) in the right 
hand while, inserting the index finger of the left, he seeks with the tip of it for 
the epiglottis, which he raises with it, thereby uncovering the glottis. By the 
time this is done the lower extremity of the tube has bern passed down by a 
manoouver much resembling that by which the laryngoscopic mirror is put in 
place; the index finger is now the guide by which it is passed downward into 
the larynx. 1'his manoouver is the most difficult of those by which intubation 
is performed. 'l'he tip of the tu he must be kept in the middle line and close 
under and in contact with the epiglottis, which has been raised into a vertical 
position. At the same time the index finger must be ~hifted to the patient's 
right, in order not to take up that space in the pharynx in the middle line which 
the tube must now occupy as it is passed downward. As the tube is lowered ~y 
raising the other end of the handle, the introduced finger must also ascertam 
that it is not being passed into the oosophagus; on the contrary, that the pos
terior wall of the larynx can be felt behind the tube. When it is ascertained 
in this way positively that the tube is in the larynx, no time should be lost 
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in sending it honw to its proper position, and at the same instant dislodging 
it from the obturntor by pushing the slide upon the hamlle with the thumb 
of the right hand. If the upper end of the tube is not by this means sent low 
enough down, it can be prcs~cd home by the finger which is sti11 in the pharynx . 
It is recommended also, while the finger is st ill in the throat, to make sure by 
palpation that the tube is in place, which can be clone by inserting its tip into 
the resophagus and from that point foeling it in the larynx. With practice 
such dexterity is obt:.iinecl that the entire little operation requ ires but a. very 
few seconds from the time th e finger is first introduced . 'l'h c wri ter ad vises 
that, the "rms of the child being still firml y held, the gag be for a few moments 
removed in order to ma.kc sure that there is no necessity for remov ing the tube 
at once, as well as tha.t it is in place and affording the desired relief; th en that 
the gag should be introduced for an instant while the finger is once more well 
introduced, and pressed down upon the upper end of the tube to hold it in place 
during the fraction of the second required to catch hold of' one end of the 
thread and pull it out from the hole in the tube. 'l'hcn the gag and the 
restraint are removed and the patient allowed perfect freedom. 1'he instan
taneous relief afforded by this operat ion is among the most cheering spectacles 
which the surgeon eYer meets. 'rhere is usually some cough ing, often with 
expulsion of membrnne, and rarely expulsion of the tube as the result of vio
lent cough. It is ordinarily beot to rei nsert the tube should it be thus expelled, 
using perhaps the next larger size. 

'!'he dangers of intubation arc few. One danger is suffocation from too 
large a finger or one held too long in the larynx ; consec1uent ly several r:ipi<l 
attempts arc better than one prolonged effort. Another danger is that of 
pushing down mem bronc ah ead of the tube in quanti ty suffi cient to produce 
obstruction ; but this happens very rarely . Should it occur, the tube must 
be quickly remo,·cd by the f;t ring, and th en reintroduced as soon as the mem
hranc has been expelled. Small pieces of membrane are usually coughed up 
and tlri\'en throug h th e tube. '11ubes when expelled from the larynx are rarely 
swallowed. hut are ejected through the mouth. The only danger of losi ng 
the tube into the stomach is from not placing it properly in the lary nx , or 
else from leav ing tl1 e thread to be subseq uently swallowed and draw the tube 
after it. Even if swallowed the tube will usually pass without trouble. 'l'hese 
tubes are to be retained on an average for six <lays. Sometim es they may be 
remo\•ed sooner, or if coughed up may not need to be reintroduced. I t must 
be remembered that they rest upon the false vocal cords, and not upon the 
true, and consequently the loss of mice which is apparent after their removal 
is not lik ely to be more than very temporary. Of course while the tube is 
in place the child can only whisper. 

One positive disadvantage which these tubes entail is difficulty of degluti
tion, especially during the time they are worn. 'l'his is to be overcome in two 
or three different ways: :First, by feeding the chi l<l only so small an amount 
of fluid tha.t even if a part of it enter the trachea through the tube it can 
cause no serious irrita.tion. Secondly, by putting the child in such posit ion 
thttt the force of gravity will prevent this accident. 'This is done either by 
turning the chi ld well over on its side, or, better still , by putt ing it in a position 
where the head is lower than the body while drinking or feeding. 1'his can 
be easily done in spite of theoretieitl objections. 'l'hir<lly, by g iving it food 
which is of scm ifluid consistency, and for this purpose ice-cream is often fou nd 
to be soothing, palatable, and nutritious. During the time that the tube is 
worn the air in the rQotn should be kept warm and moist, while such medical 
an<l local a.pplica.tions a.re continued as to the surgeon ma.y seem fit. 
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·Finally, after a few days comes the question of removal of the tube. This 
is sometimes solved by its expulsion by the patient; at other times it has to 
be removed by a manccuver quite similar to that by which it was introduced, 
the pa.tient being held in the same way, a.ncl the left index finger being aaain 
the guide by which the point of the extractor (E) is carefully guided into

0

thc 
opening in the metal. ri1he point being engaged in the caliber of the tube, 
the blades are sprung apart by the thumb of the right han<l acting on the 
sha.nk of the instrument, and the tube is, as it were, hooked out and withdrawn . 
This procedure is usually more difficult than the introduction of the tube, but 
practice, especiaJ ly upon the cadaver, will f)_uickly make perfect. These tubes 
are of metal plated with gold, with an expansion at their middle, and are 
purposely ma.de heavy in order to prevent their spontaneous expulsion. 
After use in one case they must be carefully cleaned, sterilized over the flame 
or by boiling, and thus may be used over and over again. They may also be 
repla.ted from time to time. 

Intubation is also a measure which may be resorted to for the treatment 
of syphilitic or cicatricial stenoses of the larynx, and this simple method can 
be made to take the place of the more painful and less scn'iceable dilatations 
of the larynx recommended by various, especially foreign, surgeons. In a. 
case of this kind it answers every purpose to let the patient wear an intuba
tion-tube for a few hours, or a day or two, at a time, quieting reflex excita
bility, if necessary, by local applications of coca'ine or by morphine or other 
opiates internally. The advantage of the continuous dilatation lasting for 
several hours over a momentary dilatation by an instrument like Schroettcr's 
will be apparent at once. 

'fhe systematic practice of intubation has been a distinct advance in the 
surgery of the windpipe and larynx, a.nd a. larger proportion of lives can be 
saved by this measure than by anything else thot we know of. When the 
question of opemtive relief is raised, it should therefore be decided, if prac
ticable, in favor of intubation etlrly performed. 

One practical hint in the a.fter-trca.tmcnt of cases either of tracheotomy or 
intubation seems of grea.t importance, and that is not to lose sight of the fact 
tha,t many of these litt le pa.tients, especially those suffering from diphtheria, 
arc in a. state of profound systemic poisoning, with the heart muscle very much 
weakened, and tha.t part of the secret of a.fter-succe~s lies in recumbency, in 
prnper nourishment, and in appropriate tonic and stimulant treatment addressed 
to the heart, for which purpose alcohol and strychnia. seem especially indicated. 

LARYNGECTO~IY. 

Resection or extirpa.tion of the 1a.rynx is one of the modern opera.tionCJ 
conceived of on theoretical grounds and proved feasible by experiment upon 
animals. It is performed especially in cases of malignant tumor located with
in the larynx, with little or preferably no involvement of adjoining tissue. 
r.l1he operation has also been performed for stcnosis, for lupus, for necrosis, 
and once or twice for tuberculosis. A few operators luive not hesitated to 
extend the field of operation beyond the larynx proper, and in one case Lang
enbeck extirpated the larynx along with the hyoid bone, the base of the tongue, 
the sub maxillary glands, and a part of the pharynx and oosopbagus; during the 
operation he was compelled to tie both the external carotids. 'fhe oper.ation 
is always one of great gravity, the amount of which nevcrthless depe~ds m an 
appreciable degree upon the condition of the patient. Nevertheless, its results 
have been so conspicuously successful in cases otherwise absolutely hopeless 
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that one need ne,·er hesitate to advise it when the general condition outside 
of the larynx is favorable. 

When time is not too pressing, it is a. great advantage to make a. pre
liminary tracheotomy one or two weeks before the major operation. If the 
operator have his choice, the trachea should be opened high up, in order that 
a part or the whole of the same opening may be utilized later. ~-'his, however, 
is not absolutely essential, although it simplifies matters and accustoms the 
patient to breathing through the neck . The incision for ln.ryngectomy should 
be a long one, in the middle line, from the neighborhood of the chin down well 
toward the sternum. r.rhis is to be deepened un ti l the larynx proper is exposed, 
as well as the membranes above n.nd below it. By careful dissection or separa
tion, the soft parts, muscles, etc. which arise from the larynx or are adherent to 
it arc separated from it, unless involved in the disease, in which case they are 
to be remove<l with it. Bleeding vessels are caught with forceps, and subse
quently lig.tecl if required. 'l'he isthmus of the thyroid, if not cliviclecl in the 
preliminary operation, must now be severed between two ligatures. The 
laryn x and the upper ring or two of the trachea are thus freed anteriorly and 
latera lly . 'l'he upper ring of the trachea is now carefully separated from the 
cesophagus without tearing it, an<l the latter is then carefully parted from the 
posterior surface of the cricoid carti lage, at the upper limi t of which it termi
nates. H erc it will be divided when the larynx is finally removed. The com
plete exsection of the larynx may now be begun from above through the 
thyro-hyoid membrane or from below by separation from the trachea,-it makes 
very little difference which; but, inasmuch as the patient is now breathing 
through the trachea-tube, it is necessary that blood shoulcl be prevented from 
trickling down the trachea along the side of the tube. This is done by tam
poning with sponge or by using some form of tampon canula. 'l1he superior 
and lateral continuations of the lary nx are now rapidly divided and the larynx 
quickly lifted out of its position. This being done and all hemorrhage checked, 
careful search is made to see that no remnants of the disease are left. ~l1be 
epiglott is is usually removed with the rest of the larynx 1 although when com
pletely free from di:;ease it has sometimes been left. Still , littl e is gained by 
leaving it, a.nd it is probably better always to remove it. The wound of the 
pre,·ious tracheotomy having probably been reached in the more complete 
operation, the trachea-tube, which should be now large enough completely to 
fill the trachea, may be inserted through the pre,·ious opening or may be shifted 
so as to enter the upper divided end of the trachE'a. 

The resulting wound is large and will gape widely, but experience shows 
that it is best to make litt le if any effort toward reuniting it, as it will heal 
quickly by granulation, with rapidity commensurate with the rearrangement of 
the parts under the new conditions established. 'J1!10 pm~terior wall of the 
cesophagus being continuous with that of the pharynx, the anterior portion 
will be divided at a point at the level of the cricoicl. While the rest of the 
wound is tamponed with antiseptic gauze, a.nd while the trachea-tube must be 
firmly packed witl1 the same, it will be well so to a.rra.nge the pa.eking that easy 
access may be had to tl1e oosophageal opening, in order that should the patient 
vomit the whole dressing need not be disturbed, and in ordt:r also that after a 
da.y or two it may be utilized for stoma.ch-feeding by the introduction of a. 
stomach-tube. The air of the room should be kept moist and warm. The 
patient should be fed by the rectum for" little while, and nothing which mn.y 
irritate the stom<Lch or provoke vomiting should be permitted to enter it. 
After the first <la.y or two the patient is fed with milk, raw egg, and pepton
ize<l meat preparations by the stomach-tube, which may be inserted three or 
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four times in the:- twcnt\~-four hours, unl ess it has been left permanently in 
place, as is often done. · After two or three weeks the wound will probably 
have so far filled up with gran ulations that the feeding-tube will bave to be 
passed by the mouth. . 

As cicatrizatiou follows the granulating processes, preparation should be 
made for the introduction of some artificial substitute for the larynx. This is 
known as the artificial larynx, and is commonly ma.<le of light metal, usually 
of sil ver. It consists of a trachea-tube of large size, through an opening in 
the upper surface of which passes a second or pharyngeal tube, the upper ex
tremity of which occupies nearly the level of the glottis. If an opening in 
each has been made to correspond, air may enter through the mouth and pass 
down the windpipe, pro\•iJcd the external opening be closed with a cork or 
plug. Until the pa.tient has a.cquired the abi lity to sw;tllow under the new 
conditions it will be necessary for him to pass upward from without through the 
upper tube· an obturator which shall so close it that food may not pass down 
into it; but after a while patients leam to swallow without this, and to breathe 
and whisper with ease. A further rC'finement has been made by the introduc
tion, into the interior of the tube, of a vibrating metal reed which shall take 
the placC' of the \"Ota I <:onl~, and by which tone ma,Y be produced. r11his is !l.O 

modified by the parts abo\·e1 as in normal rnice-production, that a number of 
patients supplied with this attachment have been able not merely to speak, 
but also to articulate so plainly as to be easily heard an<l understood a.t 
r easonable distaucc. 

Un ilateral lary ngectomy is a modification of the foregoing which 
includes the removal of a. lateral half of the larynx , naturally for disease lima 
ited to one side. It is performed upon the same general principles as the com
plete exti rpation, but while less formida.ble in th eory and in description, it is 
perhaps a more difficult operation, inasmuch as the mechanical details have to 
he carri ed out in a restri cted space. The partial opera.tion has been successful 
in about one-half of the total number of instances, and the complete operation 
in something like 2f> or 30 per cent. 

SECTION lll.-I NJUR IES AND DISEASES OF THE CHE T, PLEURA, AND LUNGS. 

PJ,EUR JTIC EnusrnNs.-Serous effusions into one or both pleural cavities 
may be the result of acute or chronic infbmmation of the pleura or lungs, or 
both, also of the presence of tumors or foreign bodies. The tumors need not 
in volve the pleura, but may cause passive effusions by obstructing the return 
circulation. 'The large majority, however, of ca!'=es of hydrothorax with which 
we have to deal are the result of so-called pleuri~y with effusion. These cases 
become of special r-;urgical interest, naturally, when the collection of the fluid 
assumes such magnitude or such permanencJ as to call for mechanical measures 
for its remova l. 

'l1he signs of the presence of fluid in a. pleural cavity are virtually the 
same whether this fluid be serumi blood, or pus. In bri ef1 they are these: 
The patient is apt to lie on tho affected side, by which the sound lung is afforded 
better play. On inspection there will be found limitation of motion of tLis 
sicle1 and the intercosta l spaces may bulge or at least be level with the surfaces 
of tho ribs. '!'he apex of the heart, too, will be dislocated to one side or to 
the other in proportion to the quantity of fluid present. Its displacement to 
the left is never so great as that to the right. 'l'he li1·cr may be displaced 
downward. On palpation there is no fri ction; frernitus an<l vocal fremitus are 
diminished or lost over the fiui<l. When the chest wall is redematous the con-
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tainccl flui<l is purulent. By measurement the affected side will he found larger 
than the well f'iilc. Upon percussion there will be dulnci:;s over the lower and 
posterior surface of the chest, giving place to flatness, and, as fluid is increased 
in amount, accompanied by a, sensation of increased resistance under the percuss
inp; finger. 'l1his clulncss will have a certain level, which in all probability 
will alter with the po~ition of the patient, while there will be pulmonary reso
nance just rtbove this line. When the amount of fluid is very great, flatness 
may extend upward to the clavicle. Over the sound lung there is exaggerated 
vc~icular resonance upon auscultation; the respiratory murmur is weak or 
absent over those portions occupied by fluid, while, as the lung is comprcsseJ., 
the breathing takes on a bronchial character. In mild cases friction sounds 
are sometimes beard. 

When these signs a.re found, one ma.y be quite sure of the presence of 
fluid. In order positively to pro re the diagnosis, if such conviction be required, 
the needle of a hypodenna.tic syringe or of an aspimtor may be introduced: 
through this thin serum will a.lwa.ys How. It ma.y be po:;sible, however, for a 
small needle to become clogged by a fragment of blood-clot or of fibrin or of 
caseous pus, so that while the discovery of fluid with a fine needle is always 
positi,•e evidence, failure with the same needle to get fluid is not necessarily 
the reverse, an<l only with the large-sized needle can this question be settled. 

EM PY EMA. 

This term is applied to a collection of pus in any cavity, but by common 
consent, unless some other cavity is specified, it is understood to refer to that of 
the pleura.. Pus may be founJ here as the result of the same causes that bring 
about serous effusion, plus the contamination by organisms from the lungs or 
more remotely through the systemic circulation. In cases of penetrating 
injury of the pleura, when air has entered this cavity it is not unlikely 
that collections of blood or scrum will become thus directly contaminate<l, 
and empyema be the result almost from the outset. As a. rule, however, it is 
the result, perhaps the termination, of a. chronic process. In recent cases the 
pleura. docs not have time to become very much thickened; but in long-stand
ing cases, especially those in which spontaneous perforation has occurred, the 
pleura becomes infiltra.tcd and altered, so as to lose all resemblance to its 
original structure, and to be found sometimes a centimeter thick. Cnder these 
conditions it is more like 1e<tther than like a. living tissue. A collection of pus 
having occurred within the pleura.I cavity from any ca.use, SC\'eral possibilities 
exist for it: its fluid portion may be gradually a.bsorbe<l and its solid material 
remain to cement the pleural surfaces together and to ca..:.:.eate, and finally to 
dill-appear; or it m:ty excite further production of fluid of the same character, 
which will produce such urgent symptoms as to necessitate relief; or it ma.y 
evacuate itself either by rupture into a bronchus or bronchiole and escape by 
the mouth or by perforation elsewhere in any one of various directions. 1'hus 
it bas been known to burrow down a.round the external intercostal muscles which 
terminate under the intcrcostal cartihtges an<l to appear a.t variou~ points about 
the thorax, or to perforate or burrow around the fibers of the dmphragm and 
cause perhaps a sub<liaphragmatic abscess, or to take some other unmmal 
course. It has, for instance, been known to perforate behind the mammary 
gland, and, pushing itself forward. to assume enormous size as a retro
mammary abscess; or to separate the diaphragm, a.nd then the peritoneum, 
and to make such a. di:-section of it from the abdominal wall as to appear in 
the pelvis and in the abdominal wall as an enormous extra-peritoneal abscess. 
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But these arc unusual cases, and it ordinarily gives rise to the same character 
of disturbance as a collection of serous fluid, with the addition of the consti
tutional signs of the presence of pus, such as chills, irregular high temper
ature, emaciation, hectic, etc. 

I. The idiopathic forms of empyema may be thus classified: 
a. Staphylococcus and streptococcus form of infection of pleuritie ex

udate. 
b. Diplococcus form, from Frankel's diplococcus pneumonire, 1'robably 

originally the result of a pleuro-pneumonia, the pneumomc lesion 
having cleared up. 

c. Tubercular form, the result of tubercular pleurisy, which may be con
taminated with pyogenic cocci. 

d. Secondary and embolic form, due to a suppurative focus elsewhere 
(e.g. retro-pharyngeal abscess, perforating peritonitis, pyemia, etc.). 

e. Putrid form, from contamination by saprophytic bacteria. 
II. 'l11ie traumatic form must be rega.rded as comprising cases of-
8imple and mixed infection from burns, wounds, foreign bodies, etc. 
'fhe surgical treatment of empyema-and it scarcely permits any other-

1s by pa.racentesis, i . e ~ aspiration, or free incision and drainage. In simple 
cases the former may be first tried, as described above. Serious or long
standing cases should not have time thus wasted upon them, but should be 
subjected at once to some form of tboracotomy (p. 626). 

HEMOTHORAX. 

By this term is meant a collection of blood in the pleural cavity. It is 
almost always of traumatic origin) although the possibility of spontaneous hem
orrhage cannot be excluded. We meet with it most often in ca,~es of fractured 
ribs, where a sha rp fragment of bone has scraped the surface of the lung dur
ing respiration until the lung is removed from harm's way by the presence of 
scrum or blood pressing it away. Furthermore, it is seen in cases of gunshot 
or stiLb wound where an intercostal artery or some vessel in the lung has been 
divided, and where blood, even to fatal amount, has collected. 'J'he general 
physical signs already given in some detail will point to the presence of fluid, 
and the history of the case or of the injury, with aspiration, if necessary, will 
enable the surgeon to decide which condition be has to deal with. 

OPERATIVE TREATMENT OF FLUID COLLECTIONS IN THE PLEURAL CAVITIES. 

PARACENTESIS.-Tbe indications for removal of fluid from the pleural 
cavities, without reference to the stage of the disease, in moderate effusions are 
dyspnea and distress. and the recognition of the presence of large amounts of 
fluid. whether other symptoms and signs are violent or not; furthermore, 
the failure of nature or art to cause resorption within reasonable time, on the 
average three weeks; spontaneous perforation into the lung; the presence of 
fever, perhaps with chills, and bulging of intercostal spaces, with redema of 
the O\'Crlyi ng skin, which arc supposed to indicate the presence of pus; or the 
certainty from the history and physical sig ns that blood has been poured out 
and has not been resorbed. There are other reasons than the mere necessity 
to obtain immcdiiLtc relief why evacuation should be secured. By the pres
ence of fluid the lung is naturally compressed and its in tegrity impaired, with 
a prospect of permanent injury to its function if it be .not permitted to resume 
its former shape and size within a reasonable time. We may also be sure that 
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the longer it bas been compressed the less elastic it is and the more difficult 
will be its expansion . 

PARACENTESIS TnORACIS.-The term paracentesis is appli ed to evacuation 
of fluid from any cav ity, the particular cavity being specified in the name of 
the operation. 'I'o Bowditch of Boston is due the credit of having first applied 
suction for the evacuation of fluid effusions, a method which has now become 
.so general as scarcely to call for comment. For this purpose there are needed 
a hollow needle or fine trocar, some flexible tubing, and some mechanical 
device for suction. In the absence of a11 other means, siphonage may be 
practised through a yard or more of rubber tubing first filled with aseptic 
solution and its lower end kept constantly under water; or a Davidson syringe 
may be used, or one of the more elegant forms of aspirator, or the Allen sur· 
gical pump, although if the emergency be very dire an ordinary trocar, or even 
the puncture of a tcnotome blade, may be resorted to. 1:l1he two main indica
tions are to withdraw the fluid and to prevent the admission of air. If air can 
be kept out, the lung must necessarily tend to expand in order to take the place 
of the fluid which is removod. Inasmuch as this should be anything but a rapid 
process, the needle should be only large enough to permit fluid to run easily 
through it a.nd carry perhaps with it fine f:locculi of fibrin, otherwise pulmonary 

~:i~~ri":~t~ n°~~d~~ !~:~1dv~~ecl~ai::~a!:~r~~l~si!~t:1e:~' t:ei!~~e:~~~:ci b:;~~:~ 
ing it through the alcohol flame. Unle•s patients arc too weak to sit up, they 
are placed in a sitting posture. It is well to give a little stimulant before and 
perhaps during the operation. The needle is inserted in an intercostal space 
either just below the lower angle of the scapula at the back, or at the side just 
in front of the latissimus dorsi muscle. Before introducing the needle the skin 
should be scoured anti made aseptic; and it should be inserted quickly. It is 
perhaps well to guard the needle with the finger, lest by too forcible a plunge 
it be inserted too far. There is always a possibility with a too fine needle that 
some particle of fibrin or clot or easeated pus may obstruct it so that nothing 
will flow out. :;)!lost of the aspirator needles arc provided with wires which 
may be inserted into them after being cleansed, and with which they may be 
cleared out. Should fluid still refuse to come, especially if the anterior end of 
the needle appear to work freely as if in a cavity, it is better to withdraw it to 
see that it is clear, a.nd then to introduce a larger one. The withdrawal of 
a. needle should be done a.s quickly as its introduction; after which the punc
ture is sealed with plaster or collodion. 

Sometimes patients become so weak or faint that it is necessary to put 
them in the recumbent position or even to stop the aspiration for the time. 
The sudden expansion of the previously compressed lung certainly does often 
cause a most clisagreeable sensation, while the withdrawal f}f the fluid perhaps 
allows the heart quickly to return to its normal position, by which its action 
may be temporarily disturbed. Perfect rest should be enforced for a number 
of hours a.ftcr the operation. 

Should the lung persistently refuse to re-expand after repeated tappings, it 
is scarcely worth while to make many efforts. Constitutional treatment with 
tonics will probably do more for these cases than surgery. However, shou ld 
it be necessary after prolonged effort to do someth ing, it would have to be 
in the lin e, probably, of excision of ribs as described below. It has been 
recently foun<l that empyema, following pneumonia, is occasionally cured by 
tapping. When, therefore, the pneumococcus is found tapping should first 
be clone. 

';
0
hen the effused fluid is purulent the prognosis after simple aspiration 
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is not nea rly so good. In rare instances, espec ially in children, and in 
pncumonic cmpyemas, one or two tappings may suffice, but a. condition of 
cmpycma or pyothorax differs but little from any other large abscess, sa.ve 
that it has a bony and unyielding wall , and it calls for incision and drainarre 
after the same fashion. 

0 

THORACOT01'£Y. 

Thoracotomy, or opening the wall of the thorax for evacuation of co11ec
t ions o~ flui d, cons i.sts simply in an incision, J?erhaps two inches long, tl~rough 
the skm over an mtercostal space, the opening through the pleura being an 
inch or half a.n in ch in length. Wh en performing this operation the skin 
should be clcanscJ , as well as the operator's hands; the skin may then be 
slid upward for a.n inch or more a.bO\'e the point at which the opening is to 
be made, in orJ.er that when it returns to its place it shall exercise somewhat 
of a valve-like action. 'l'his will be of little use so long as the drainage-

• tube is in use, but may be of service later. To avoid a mistake it is well 
before finally di vicling the pleura to insert a needle or fine trocar to see if 
pus be underneath. If found, no hesitation need be felt in perforating the 
pleura, being careful only not to push the knife too far in ; or in allowing the 
pus to escape, which it will probably do by jets because of the patient's breath
ing or coughing. 'The best point at which to puncture is at the side just in 
front of the la.tissimus dorsi muscle, certainly not lower than the eighth inter
space, and perhaps even as high as the sixth. H erc the pleura is near the sur
face, and we gain the advantage of gravity in draining the chest, while drain
age-tubes at this point cause li ttle discomfort. Of course air enters the chest 
through the external opening, the ai r-pressure on each side of the lung is 
eq ualized, and there is no fear of distress from too rapid expansion of the lung. 
The pus from these cases is freq uently fctid 1 but the fctor will usually disap
pear in a short time. Some surgeons advise washing out the pleural cav ity, by 
which means pus-clots are removed and fotor of discharge is subdued, but when 
there is nei ther fctor nor debris discharged it is perhn.ps as well to omit irrign.
tion . Wh en this latter is practised we may use strong or saturated boric solu
tions or solutions of mercuric ch loride. 1 : 5000, followed b)' boiled water or 
dilute Labarra.que's solution. Through the incision one or, preferably, two 
good-sized stout drainage-tubes arc inserted and fastened by silk sutures to the 
skin . 11,hcy should be just long enough to reach from without fairly into the 
pleural cavity, an cl are introduced partly for purposes of washing and drainage, 
and partly to keep the opening from healing too quickly. 

ln some instances the ribs are so close together that any tube will be col
lapsed by their pressure upon it. When this is the case a section of rib , prob
ably of the seventh, about an inch in length, should be removed. After the 
complete evacuation of an empycmic cavity a la.rgc quantity of antiseptic and 
absorbent dressing should be placed outside the wound, and over all this some 
impervious covering such as rubber dam. Outside this an elastic bandage 
around the chest will be of advantage, prov ided it be not too uncomfortable. 
~l.1hi s dressing should be renewed the following clay, and after that every second 
day. As soon as the discharge becomes serous, and has diminished to a very 
small amount, one drainage-tube may be removed, and the second when the 
amount is no greater than would be caused by th e presence of the t.ube. When 
the chest has thus been opened, expansion of the collapsed lung is finally at-
tained in many cases. . 

ExcrsroN OJ<' H.rn.-In certain cases it is ev ident at the outset , and m 
other cases it becomes patent later, that mere incision with insertion of drain-
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agc-tt~b~s will not afford l~rge enough and p~nnanent enough v~nt. In such 
ca~<'S 1t 1fol a. common practice to remove a. section of one or two ribs through a. 
single cxtcrn;ll incision, the bony pieces being from one to two inches long. 
This makes a somewhat more formidable operation than the foregoing, and is 
advisable mostly in cases of longer standing. Whenever it is necessary to 
incise the chest for this purpose, we must expect to find the pleura altered 
from a thin parchment-like membrane into one which seems more like leather, 
and which may be correspondingly tough. 

TIIORACOPLASTY (ESTLANDER'S OPERATION). 

Finally, the surgeon is called at times to cases where the cmpycmic con
dition has existed for a long time, or where an encysted collection bas 
formed, or where spontaneous perforation has occurred, so that he has to 
deal with a thoracic fistula, discharging at times a small, at times a large, 
amount of pus. In these instances the pleura has become so rigid an<l inflex
ible, and the lung so fixed in its abnormal position, that even if the caY
ity be widely opened by the ordinary method it is impossible for it to heal , 
since the lung cannot expand from within nor can the chest-wall collapse 
from without. The ribs now act like parallel hoops, and serve to prescne 
a. cavity which we urgently desire to ob literate. This may be somewhat 
diminutive in size, or may be almost commensurate with the entire space nor
mally occupied by one lung. It is in these cast!s that the thoracoplastic methocl 
devised by Estlander has rendered the most signal service. It is based simply 
on the theory that inasmuch as the inner wall of the caYity cannot expand to 
meet the ribs, the ribs must be so diYided as to permit them to fall toward and 
meet the lung tissue. It offers a prospect of final cure for cases which are other
wise beyond such possibility. 'fhe smallel' the cavity the simpler the operation, 
though one mity not be deterred from resorting to it in extreme cases. Before 
deciding to operate, however, it would be well ca,refully to examine the patient 
and the ul'ine, in order to recognize such signs of amy loid changes as would 
make it unwise to give anesthet ics or perform any severe operation. 

Inasmuch as it is usually necessary to altack several ribs, we must plan our 
incisions in sucl1 cases according to the size of the cavity and the amount of 
collapse desired. In the more simple cases it is enough to make a long incision 
from the axilla downward, and simply to divide or perhaps remove pieces from 
the third to the eighth or ninth rib. At other times an incision is made both in 
front and behind. and posteriorly at the inner border of the scapula, by which 
three or four ribs may be divided in front and from three to SC\'en behind. 
Such an operation as this is very severe, and leaves the patient with a large 
passap;c clear through the chest. 

When performing this operation, if the pa.tient's strength hold out, it is well 
to do more than simply divide the ribs and the enormously thickened pleura. 
This pleura is prnctically the wall of an immense abscess, and from it shreds 
of membrane and disorganized tissue may hang lik e stalactites from the roof 
of a cavern. These cases a.re also usually tubercular, and such membrane 
is fraught with danger. It is advisable, therefore, to scrape and cut a.way from 
both pleural surfaces as much of it as can be sitfely removecl without exciting 
too serious hemorrhage. No fear need be felt from the intercostal arteries, 
since it is a simple matter to check the hemorrhage with catch forceps and to 
pinch the bones sufficiently to compress the arteries. 'l1he altered pleura, as a 
rule, is not vascular, and it is surprising how so formidable an opemtion can be 
made with so little loss of blood. No attempts should be made to suture or 
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close the wound, but it is left as widely open as possible, and perhaps packed 
in order to keep it so. As granulations spring up on the freshened pleural 

surfaces we _have ~gradual pro~ess of healing 
F10. 253. by second mtention or adheswn of granu

lating surfaces, by which the lung will be 
gradually drawn outward and the chest 
drawn inward. Considerable restoration of 
function also occurs. 

Seltede's Operation.-In old cases, in which 
the pleura may be an inch thick, Scheele ha~ 
devised a sti ll more radical operation. An 
incision (Fig. 253) is made from the level of 
the axilla in front to the second rib behind, 
the convexity of the incision reaching to thfr 
lowest limit of the pleura. 'l'he large flap 
is dissected loose down to the ribs, the scap
ula being lifted from the trunk. 'l'he ribs, 
from the second downward, from the costal 
cartilages to the tubercles, and the entire 
muscular chest-wall and the pleura, are 

11~~~~~la~t~ ~~:~~i?rnda~~~.~fzT:i~- then removed by large scissors or bone-
forceps and the flap is replaced on the lung 

after thorough curetting. Any bleeding arteries are tied. 1 lea ling gen
erally takes place by first intention. 

GA)lGHENE OF Tll E LUNGS. 

This may be either idiopathic or trauma.tic. It is more common in the 
lower tha.n in the upper lobes. There arc a diffuse and a. circumscribed form. 
~I.1be former is usually of the cmbol ic val'icty. Gangrene here. <lS elsewhere, 
is the result of bacterial in vas ion and putrefaction. The lungs may be invaded 
from within by foreign bodies taken in by inhalation or by "swal lowing the 
wrong way." It occurs in marasmic patients, in the insane, in those that can
not swallow well nor cough, and in those with bulbar paralysis. It may also 
result from necrotic processes in the pharynx or larynx; al~o from perforation 
of septic foci from other tissue, as through the pleura or diaphragm, or from 
carious vertebrm or infected bronchial glands. It develops secondarily also 
from such conditions as fetid bronchitis or croupous pneumonia or bronchial 
dilatation; also by embolic processes from gangrenous bed-~ores, puerperal 
septicemia, etc. It furthermore occurs as the result of injuries. such as 
lacerations, compound fractures, gunshot and stab wounds, etc. ; or as the 
result of severe contusions with cerebra] concussion b~' ''hi ch respiration 
is interfered with and venous stasis encouraged; or by such injuries as cause 
endocarditis. 

bro1~1~~t~~ in i~~! :~~~.~ 0!s g'~~ftr:~1 etl~~ ~~:~~~gl~a~n~c~~~:t8~·:p~:fsit~~08~d~~-, f~~~ 
if the former be collected in a glass it forms usually three layers. the lower one 
consisting almost wholly of pus and debris. When of traumatic origin we ha~e 
intense local and prolonged pa.in, severe initial chills, pyrexia, and, later, fetid 
expectoration. If the gangrene is localized in the lungs, ulceration may take 
place; when the pleura is involved it is fatal. By physical examination we 
can sometimes easily map out the extent of the gangrenous condition. Some
times we get even the signs of a. cavity. If such be near the surface, we may 
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be sure of adhesion between lung and chest-wall, and may see here a plain 
indication for surgical interference. 

'l'his may be rapidly and successfully performed by free incision down to 
the pleura, with resection of one or more ribs if necessary, and then the open
ing of the gangrenous pulmonary cavity, which is usually performed with the 
cautery knife. '!.'he danger of the operation can be scarcely as great as that 
of the condition if left unrelieved. 

SURGERY OF THE LUNG. 

Modern experimental methods have shown that in certain cases and in certain 
ivays it is not only possible, but judicious, to attack the hunmn lung. Centu
ries of clinical observation have made it clear tba.t the entrance of air into the 
pleural cavity either from within or from without is by no means fatal, but may 
be an incident quickly recovered from. So long, then, as air has access, it mat
ters little whether it be through a small opening or through a large one; that is 
to say, if necessary, we can expose the lung by a. large incision . 1-'hus far, 
the lungs have been attacked in cases of wounds, especially for the relief of 
hemorrhage. of gangrene, of abscess whether due to gangrene, dilated bronchi, 
or tubercular disease, for the drainage of cysts, for the removal of solid tumors, 
for the excision of foci of tubercular disease; and they may properly be 
attacked in certain cases for the removal of foreign bodies. We may distin
guish between simple incision, or pneumotomy, and exsection of a portion of 
lung tissue, or 7meumeetom,y. 

Experiments on animals have shown that two-thirds or more of one lung 
can be removed through an incision in the thoracic wall with almost perfect 
impunity. So much as this of a human lung has as yet never been safely 
removed, but small portions have. Vivisection teaches us that although one 
pleural cavity be opened and its lung collapsed and made temporarily useless, 
the animal can get suffi cient oxygen by respiring with the other lung, and 
that in case oxygenation be deficient or respiration suddenly stopped, it may 
be continued by artificial means almost indefinitely. Consequently, if the 
human patient ruust be subj ected to some such ordeal as this, the surgeon 
should have at hand a trachea-tube and bellows or means for inducing arti
ficial respiration. In the operations recorded, however, it has seldom been 
necessary to resort to them. 

PNEUMOTOMY in the presence of disease consists practically in the measures 
described above for opening gangrenous mwities. 'l'his is where we expect to 
find the Jung adherent to the chest-wall. Should we fail to find it thus fixed, 
the lung should be drawn up toward the surface and snugly fastened there by a 
row of sutures. Within a few hours adhesion will ha.ve taken place, and the 
cautery may be used for penetrating deeper, as above mentioned. 'l'his would 
presumably be the better method for dealing with a foreign body in the lungs, 
provided we can locate it, and if it cannot be located it will be inadvisable to 
opernte unless the chest has been already widely opened and the lung collapsed. 
In one instance after a stab wound of the chest a man was allowed to die 
because it was held that a large vessel in his lung bad been wounded and that 
his condition was consequently helpless. It was found later, however, that 
the bleeding all ca.me from an intercostal artery, through whic~ the man had 
bled to death into his own chest. In this case the result might have been 
very different ha.cl free incision been made and the source of the hemorrhage 

sou1i1~E~;~ECTOMY may be done in a similar way, as when a hernia of the 
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~~~~~tr~:e~~: ~d~~~i;~~~st~;u;;r i~t~le b~b~~~ch~ ~~~11~ ~h~u'i~~~ ~dt~~e!1~ 
behind it and involved in the disease. Success has been obtained in such 
cases, the wound in the lung tissue being closed according to usual methods. 
Or it ma.y be done with deliberation, as in the case where an Italian surgeon 
resccted a tubercular lobe from one lung of his fianc~e, and later committed 
suicide because of the fatal effect of his operation. 

INTRATHORACIC TUl\lORS. 

Intrathomcic tumors may spring either from the thoracic wall or from the 
thoracic viscera.. Of the former, the most common are exostoses and enchon
dromata, which may develop in peduncula.ted form or as extensive sessile masses 
involving several bones or cartilages. 1\Ia.lignant tumors, the most common of 
which a.re sarcoma.ta. or mixed tumors, also develop in the same way. Tumors 
springing from the thoracic wall, whether developed internally or externally, 
constitute legitimate subjects for consideration with reference to operative relief, 
the decision being grounded upon their character, extent, and probable adhe
sion to the viscera of the thorax. Operations by which portions of several 
ribs involved in such tumors are excised have been performed with success, as 
well as operations for the removal of the sternum when that is the primary 
seat of the disease. They are extensive and most severe, and should never be 
made without a sta.t<'ment of their dangers to the patient and his assumption 
of risks. In most if not all of them the costal pleura at least will be so 
involved that free opening of the pleural ca,·ity, with collapse of the lung. is 
inevitable. There would be no object in a.ttacking such growths were the 
overlying integument so involved as to prevent its preservation for covering 
the defect. When, however, the tumor simply involves one or two ribs only, 
and is of an osseous or cartilaginous nature, it is quite possible in most cases 
to remove it, subperiostca.lly, without opening the pleura. But little danger 
attends such cases. 

Tumors involving the contents of the thorax lie, for the most part, out-

~~~a~~le o~~~=~~vte :::~~-e~.f o~:~tt:vr~/i~rs~=~~' ~:vs~~~:~~;l de~~:idf c~~~~ 
hydatid tumors of the lung, actinomycotic masses, and possibly others of non
malignant character. Most of such growths are, in the first place, difficult or 
impossible of diagnosis, and in the second place im·olve parts too vital to 
admit of interference. 

The diagnosis is made largely by a process of exclusion, as well as by 
symptoms of prcssure upon nerves and Yessels and by a study of physical 
signs. While the future may have it in store for us, the time has hardly yet 
arrived when it will be considered advisable to open the thorax for purely 
exploratory and diagnostic purposes, although little fear may be felt about 
the careful use of the aspirator needle. 'l'he microscopic study of the spu
tum may also yield va!tmble eYidencc. If a soli d tumor in ,my way could be 
recognized as involving a circumscribed part of one lung, it might be war
rantable to remove the affected portion. lt has very recently been suggested 
to open the thorax from behmd by resecting ribs from a l ine near their angles 
to the inner side of the scapula, by which reasonable access is permi~ted to t~e 
root of the lung. Some such procedure as this may be ma.de serv1~ea?le m 
selected cases by bold operators. Possibly also certain aneurysms w1thm the 
thorax may be attacked in this way. 
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INTRA-THORACIC CYSTS. 

Although in America. they are very rare, the most clearly defined, and in 
some countries the most common, intra-thoracic cysts arc hydatid or echino
coccus cysts within the pleural cavities. They may de\·elop as free cysts, or 
more commonly in connection with the lungs or with the thoracic wall. 'fhose 
which have primarily formed within the liver sometimes perforate the diaphragm 
and involve the pleura. or even the lungs. For the most part they contain 
daughter cysts within themselves, and may attain a size even as large as that 
of a chi ld's head. They cause usually considera hie pain, which is increased 
on lying upon the affected side, and are accompanied by dyspnca. Unless 
they suppurate, the course of the disease is foverless. The veins over tlie 
lesion are prominent, the chest-wall may be pushed forwnrcl, and the intercostal 
spaces widened and fluctuating; the liver and the heart may be displaced. 
The aspirator needle will give the most positive results, the fluid withdrawn 
being free from albumen and sometimes containing hooklets. 

\\"hile puncture will afford temporary relief, and injection of iodine may 
possibly result in cure, the most satisfactory result is afforded by free incision, 
if necessary with resection of ribs, and packing the cavity with gauze, by which 
free drainage is afforded. 

CO~TUSIONS OF THE CHEST. 

These ma.y occur in a great variety of ways, as by the passage of vehicles 
over the chest, by severe blows, by being caught between cars, etc. 'J'he chest 
is constructed in a wonderfully elastic wa.v, and it is surprising what contusions 
it will commonly resist without serious injury. J\Iild contusions give rise to 
ecchymoses and bruises from which sloughing rarely may occur. Even abscess 
follow ing such injuries is rare. Fractures of ribs are the most common serious 
lesions; these are dis1:;ussed under their own heading. ~l.1he chief symptoms 
attendant upon such injuries are pain, which sometimes is quite severe, and 
such soreness as effectually for the time being to disqunlif)r the muscles from 
actin~. Consequently, patients insensibly adopt the abdominal method of res-

~~~~ioniih'~~l~s!~~~ i~v~~~~~~~~~r?s~?~t~t~~u~~~~~~111;n~ns 1~r1~zib~cf:v1~,ii~~ef!~ 
enough upon the injured side to rest it and give freer pla.y to the other side. 

The treatment of these conditions is mainly the enforcement of rest, with 
such compression of the chest-wall as will limit its motion . This is best carried 
out by a. snug bandage, by a, broad binder, or by a. broad piece of adhesirn plaster 
dra.wn nearly or quite around the thorax. This should be omitted only in case 
it adds to the patient's discomfort instead of relieving it. Such local treat
ment as rna.y be appropriate ma.y be instituted either by anodyne applications 
beneath the bandages 01· by hot or cold applications outside. 

Co nt usions invo lving the T horacic Viscera may be of the most 
complicated character. 'l1he amount of damage done within the thorax with
out visible external evidence in certain cases is astonishing. 'This includes 
rupture of vessels of the lung, rupture of the heart or pericardium, or such 
minor lacerations as lead to hemorrhagic or inflammatory results. 1.'hc heart 
appears to experience results of concussion in many respects analogous to those 
from concussion of the brain; indeed, fatal results have followed such injuries 
where even on autopsy no alteration was disco,·ered. Jn the more severe 
injuries blood may be thrown out in quantity beneath the pleura or into the 
lacerated lung substance, by which many of the signs of circumscribed pneu-
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monia. will be caused; in fact, also pleuritis and pneumonia of acute form are 
not infrequently met with and sometnncs ru11 a fatal course. One sign of rup· 
ture of the lung is the existence of emphysema, b.eginning either at the base 
of the neck or in the epigastric region and extendmg thence upward or down. 
ward. It is worth while to bear in mind that such emphysema may occur 
without any fracture of the thoracic wall . 

Rupture of the lung may be quite extensive, and occurs in military as well 
as in civil practice, such an injury, for instance, as a blow on the chest by a 
spent cannon-ball having caused it. H.upture of the lung of course implies 
extensive hemorrhage, with expectoration of blood or bloody mucus, and effu
sion of blood into the chest in case the surface of the lung be torn. While 
recovery is not impossible, it will be accompanied by serious inflammatory dis
turbances, with permanent impairment of function. 'rhe heart and pericar
<limn have been also thus ruptured, and the heart bas been completely separated 
from its attachments, without more serious injury to the chest-wall than a tri-

~~~;l~!ra~~~~ ~~ ~!:~g~u:;~~~·ana0f:;\~;s~~o~[ ~:i;t~;~·= ~:i~~; 1i:;i~~:~i:~cot!~ 
panied by fracture of the ribs or the stemum, or of both. A case is also on 

:~~o~~j ~:~e~~ ~!~e ,~:~td~,~~ ~~e\s~~:ilc~~~~~~el;tt~~cr~t ati:a;e:~a~~~u~~est with-

WOUNDS OF THE CHEST. 

These may be divi<led into the non-penetrating and the penetrating. There 
is practically no limit to the amount of possible laceration of the soft parts 
about the chest. 'l1hc immediate danger attending them is from hemorrhage, 
while septic disturbances, including erysipclrts. gangrene, and tetanus, are 
among their possible consequences. The possibility of pleurisy and pneumo
nia as immediate sequels must not be overlooked. In rare cases also peri
tonitis or a pericarditis or endocarditis develops in an unlooked-for manner, 
which is to be explained probably upon the theory of septic embolism. In such 
wounrls, whether incised or lacerated, the routine should be as elsewhere: first 
hemostusis. then removal of all foreign material) and, if the parts are rudely 
lacerated, excir-:ion of all torn and ragged tissue, careful suture with or without 

~ra.ip~~e~T~AdT~~~1{\,;;N~~ti~~P~~~rC5!i~!~.-'These may be of the most vary-
mg character, from the slightest perforation with a minute instrument or 
weapon or the smallest bullet up to the most frightful loss of substance. They 
a.re dangerous in proportion, first , to the amount of hemorrhage which they 
pro~uce, anc~, seco~dly, to the a~nount of air and especially of any foreign or 
septic matenal which has been introduced or permitted to enter. 

~rh.e first mentioned is the most immediate danger, and its relative extent is 
to be JUdf\ed. of at the time by the direction of the penetrating substance, if 
known or 1f 1t can be ascertained, and by the general condition of the patient. 

Inasmuch as wounds of the heart a.re elsewhere considered, we shall speak 
here for the most part of injury to the lungs. If the patient expectorates 
blood, the ex istence of a wound of the lung may be instantly recognized. 
If air can be beard entering the chest or if the lung on one side is evidently 
collapsed, it is a sign '1t least of perforation of the pleura upon that side. If 
collapse is.extreme and if death rapidly ensue, in all probability a large vessel 
has been rnjured. If the diaphragm is paralyzed, it implies injury of the 
phremc nerve ; if the heart is tumultuous in its action, there has been injury 
either to it or to the pericardium, or else to its nerve-supply. If the external 
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wound bleeds freely, the blood probably comes from one of the intercostal or 
mammary arteries. If a weapon has been used, much information as to depth 
of perforation, etc. may be obtained by exam ining it. 

But no such conclusions can be drawn in cases of bu11ct wounds unless 
there be a woun<l of entrance and none of exit, which implies of course tba.t 
the bu11ct is somewhere within the tissues. A bullet, under these circum
stances, is not lik ely to be arrested by the lung, although it may be by the 
substance of the heart. Consequently, if the lung has been thus injured 
it bas probably been perforated. Careful search for a wound of exit should 
always be made, since there have been instances in which careless prac
titioners probed and hunted for bullets which had passed completely through 
the body, the wounds of exit being found upon simply turning the patient 
over. Nevertheless, it is necessary to ascertain, if possible, when two bullet 
wounds are found, whether one or two shots have been fired. It is not 
every bullet or stab wound of the chest that will cause perforation of the 
pleura. A bullet or the blade of a knife may be deflected by the ribs or the 
scapula in such a way as to pass perhaps a long distance through the tissues 
without entering the thoracic cavity. 

Emphysema is another evidence of perforation, at least of the costal 
pleura, which will increase with time, and which may not exist at the moment 
of first examination if it be made immediately after injury. Hernia of the 
lung of course is positive evidence of perforation of the chest-wan . 

The treatment of penetrati ng wounds of the chest must necessarily depend 
in large measure upon their character and extent. Injuries to the large ves
sels are usually rapidly fatal, and for these surgery as yet has little to offer; 
but when no such immediate clanger threatens the surgeon should seek first to 
check hemorrhage, enlarging the wound by free incision, and ligating vessels 
or tissues en masse according to circumstances. Although intercostal vessels 
are protected by the groove in the lower border of the ri bs in which they lie, 
it is nevertheless not difficult either to wound or to secure them . A bleeding 
internal mammary vessel is much more difficult to secure, and yet its course, 
parallel to the border of tbe sternum and a short distance from it, though 
inside the thorax, is well known, and should other measures fail a large stout 
needle carrying a strong silk ligature might be passed into the chest under it 

::as0uurte:1~:~ trc~<lf1~1g a ~:;u~~1~h:c~e~n~~~ec~~~1~~;: otf ~1~~E~ g~:z0eu~L~::J 
tightly into the wound. 

Above all things, it is needful to warn against useless exploration, espe
cially with the probe, in cases of bullet wound, since with the probe nothing is 
ascertained which could not otherwise be learned, while by its use protective 
blood-clot is broken up and septic matter is frequently introduced. Hemor
rhage being checked and the region of the wound being thoroughly cleansed, 
aseptic occlusion is probably the best course, a.t least for the average practi
tioner, to pursue. 'L'he day may come when the thorax will be opened for 
access to the wounded lung, pericardium, and heart, and the experimental 
results of Block and others warrant this belief; but the time has not yet 
anived when the general recommendation of this course is justifiable. Such 
blood as is poured into the pleural cavity ordinarily coagulates rapidly and is 
subsequently absorbed. If it sti ll be fluid, or if later it should liquefy, or if 
serous effusion or purulent degeneration takes place, its effects may be overcome 
by aspiration or by incision and drainage. 
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CO)fPLlCAT!O>fS OF CHEST INJURIES AND TUEIR SEQUEL.£. 

These have been in the main already considered; still one or two of them 
deserve distinct consideration. 

PNEO:\lOCELE, OR IIERNCA OF THE LUNG, is a rare result of incised or 
lacerated wounds which penetrate the thorax. It may be primary or second
a.ry. 'l'he former may occur in oblique wounds, the margins of which act as 
valves to prevent the ingress of air, while they permit a small portion of one 
lobe to be expelled by violent efforts in coughing. In another elass of cMes 
the lung ma.y escape at the time of the infliction of the wound. ~L1be second
ary hernire of the lung are those in which the wound is of large size and the 
lung escapes some time a.ftcr the infliction of the injury, or in which it occurs 
during the removal of fragments or during the cicatrization of the wound. 
When the protruding portion is not adherent it should be thoroughly cleansed 
and restored to its proper cavity; when fixed in place, ligature or excision is 
to be recommended. 

EMPllYSEMA.-rrhis has already several times been mentioned. By this 
term is meant the escape of air into the cellular tis~ue outside of the thorax 
proper. Usually, when present, emphysema extends to a distance of several 
inches around the wound, and sometimes involves the entire neck and trunk. 
After compound fracture of the ribs, for instance, it has extended as high as 
the scalp and as low clown as the thighs. It is in no wise dangerous, except 
that it ma.y be so excessive as to interfere with respiration, or that the air may 
be infected, in which case cellulitis, erysipelas, abscess, or even gangrene, 
may be the result. Ordinarily the air is taken up into the blood-vessels by 
osmosis and disappears within a few days. Should it gi\•e rise to great dis
turbance, multiple punctures in the skin will facilitate its escape. 

The other sequeh-e of chest injuries are mainly septic or inflammatory1 an<l 
are to be dealt with according to their nature and upon generally accepted 
principles. Cicatricial contraction may cause deformity, or injuries of special 
nerves may lead to vague or peculiar muf!cular, sensory, or trophic disturb
ances, which, however, can harc.lly be considered here. 

MEDIASTIN AL ABSCESS 

rrhis may be idiopathic, secondary, or traumatic. As a purely idiopathic 
condition it is extremely rare. The secondary form may be consequent upon 
abscess in the neck, burrowing down behind the deep cervical fascia, or upon 
tubercular trouble either in the neck or within the thomx. 'l'he traumatic 
variety may follow contusions, but bas been most common after fractures of 
the stemum or gunshot wounds. Such a.bscesses are characterized by a sense 
of weight in this region, by pain on coughing, drinking, sneezing, etc., by a 
sense of being out of breath, by more or less redema over the sternum, and 
by the constitutional signs of the presence of pus. When these signs are 
present the proper course will be to trephine the sternum, to explore care
fully with the hollow needle, and, if pus be found, to open, wash out, and drain 
the cavity. 

SURGICAL AFFECTIONS OF THE DIAPHRAGM. 

This musele constitutes the natural septum between the thorax and abdo
men, and has fixed attachments to the spine and to the lower portion of the 
thoracic wall. It is capable of considerable displacement upward and down-
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ward; in forced expiration it rises to the right third cartilage, and in forced 
inspiration descends to the right fifth intercostal space. On the left side it is 
one or two ribs lower. In cases of enormous abdominal distention it has been 
foun<l as high as the second rib, and in cases of cnormouR pleural effusion as 
low as the false ribs. It, however, neYer loses its convexity. Most of its 
upper surface is covered by pleura, and most of its lower surface by peritoneum; 
these two membranes therefore come into very close relrition here. Still, there 
is a. small surface where the Ii ver comes into actual contact with it, and at this 
point" baH penetmting from hehind at :ibout the tenth dorsal vertebra might 
enter the liver without wounding the peritoneum. 

CONOBNITAL DEFECTS.-'rhe sternal portion of this muscle is sometimes 
wanting, and absence of other portions is occasionally seen, a case being on 
record of a. chi ld which lived ten days in whom the left half was entirely want
ing. Through such openings the abdominal viscera, most commonly the 
stomach, may protrude into the thorax, constituting :.t diaphragmatic hernia 
(q. v.). Various muscular additions have also been observed, but these anom
ali~s are ra.re. 

PARAI.Ysrs.-Paralysis of the diaphragm may occur in the course of 
pleurisy, diphtheria, disease of the spinal cord, or lead-poisoning; or it may 
be hysterical, or due to injury of one or both phrenic nerves, or to the destruc
tion of their roots in rapidly ascending degeneration from injury to the cord 
in cases of fracture or dislocation of the spine. It may be unilateral or 
bilateral, and complete or partial. It is characterized by difficulty in breath
ing, the abdomen sinking during inspiration and becoming fuller in expiration, 
thus reversing the natural order. All efforts which require fixation or con
traction of the diaphragm, such as coughing, talking, etc., arc made difficult or 
impo~sible. 

'fhe prognosis must depend upon the cause, and treatment must be 
directed to the removal of the same. In idiopathic or non-surgical cases the 
fo.radic current, with one pole appl ied over the phrenic nerve in the neck, the 
other over the dia,phragm, is said to have given good results. 

IlERNTA.-See Hernia. 
WouNDS.-Wounds of the diaphragm are inseparable from tbose of the 

abdomen or chest, aml are of importance according as the viscera on either 
side of it h:ive been injured. It is occasiona lly torn by the jagged end of a 
fractured rib. Perforating wounds of the diaphragm, however, arc not neces
sarily fatal. and many patients have reCO\'Cre<l who ha.ve been shot in such a way 
that the bullet has first entered the :ibdominal c:ivity, p:issed through the dia
phragm, and traversed the pleural cavity, or the reverse. 'l'he prognosis of such 
wounds, therefore, is not necessarily bad, although they are always of the most 
serious nature. 

r11he diaphragm may be perforated as the result of abscess, of tumOI\ especi
ally cystic, or of fatty degeneration. It is not an uncommon thing for it to 
give way before advancing pus in cases of abscess of the liver, profuse adhe
sion of the lung above it having taken place in such a way that pus is evacu
ated through the bronchial tubes and the mouth. The same is true of sub
dia.phragmatic (subphrenic) abscess. 

RurTURE.-This may occur as the result of contusions eith er of the abdo
men or of the chest, and occurs more frequently upon the left side, the presence 
of the liver upon the right apparently affording protection. Through such rup
tures diaphragmatic hernim frequently occur. When the rent is small, it is 
usually the intestine which passes through; when large, the stomachi or per
haps both stomach and bowel. rrhe consequence of this is sometimes immediate 
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strangulation of the bowel, at other times great embarrassment of respiration, 
with vomiting. 

'fhe diagnosis of this condition is too often only made post.mortem. 
When, however, it is made probable by the character of the injury, and when 
the condition of the patient will warrant it, it is proper to open the abdomen 
and explore. Still, in consequence of anatomical conditions this procedure, 
coupled with that for repair of the damage, would be so difficult and prolonged 
a.s to deter most operators, though it has been done successfully. 

A question of medico·legal interest bas been raised about these injuries, 
whether such a hern i" could be proved to have resulted directly from such 
injury or to ha\'C antedated it. The presence or absence of a hernial sac will 
settle this question . 

CHAPTER IV. 

DISEASES AND JNJURlES OF THE NECK. 

A POrNT in the anatomy of the neck to which too little attention is gene
rally directed is the constitution of the so-called branchial folds and clefts. 
Very early in fretal life there are found ou each side of the head, behind the 
rudimentary aural cavity, four fissures which communicate with the upper end 
of the future alimentary canal. In the human embryo the third and fourth of 
them should have disappeared by amalgamation about the sixth week, ancl the 
second by the tenth. Only the first remains persistent, and appears as the 
Eustachian tube, tympanic cavity, and auditory meatus. Between these clefts 
develop the so-callee! branchial arches or folds. From the first of these is devel
oped Meckel's cartilage, which helps to form the lower jaw; from the second, 
two of the small bones of the ear, the styloid process, the stylo-hyoid ligament. 
ancl the lesser cornu of the hyoid bone. Its great cornu and body develop 
from the third. Of the fourth branchial arch there seem to be no permanent 
remains. :Most of the congenital tumors and fistulre about the neck are to he 
explained by the persistence or defective development of these early fretal 
remains. (Cf. p. 648 .) 

CONGENITAL MA LFORMA TIO NS OF THE NECK. 

Those which will be considered here are for the most part cysts and 
fistulre. '.l'hey have been termed branchial cysts, deep dermoid or deep 
atheromatous tumors, congenital hydrocele of the neck, hygromata, ath
eromatous cysts of Jymph-nodcs, etc. rJ 1he preferable term, however, is 
branchial cysts, and they may be divided into mucous, atheromatous, 
serous, and s<rnguineous. rl1hey ma,y be very small or may attain very large 
size. They arc most common in the region of the second and third clefts, i. e. 
the vicinity of the pharynx and larynx, and are in intimate relation with the 
sheaths of the large vessels. 'J'hey occur more frequently on the left side; are 
always globular or ovoid, and always fluctuate, fluctuation being detected by 
bimanual palpation. They are lined with the same epithelium which originally 
lined the clefts. 'J'hey should not be confounded with the pure dermoid cysts, 
which may be found at various points on the scalp, face, or neck, and are to 
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be <listinguishecl from them in that they contain only epithelial pro<lucts an<l 
no hair or sebaceous or sucloriparous material, since the branchial clefts close 
before such material is formed. 

To the first class belong many of the so-called ranulre or cysts about the 
base of the tongue. The second form is most common a.bout the region of the 
hyoid bone1 and contains atheromatous material not of dcrmoid oricrin. The 
third or serous form has very thin walls, and is that sometimes known as 
hydrocelc of the neck (Fig. 27). 'l'hey may be single or multiple. The san
guineous cysts may origin<llly have been connected with the anterior jugular 
vein. Their contained fluid is discolored by admixture of blood. There is 
but one variety of these, including those which still communicate with the 
interior of the cranium. ~l1bis form may be emptied by pressure, but will 
quickly refill. 'l'hcy will be diagnosticated mainly by the character of the 
fluid withdr<twn upon aspiration. A11 these tumors lie so near the vessels, 
and so transmit their pulsations, that they may be easily mistaken for 
aneurysms. 'They lack free expansile pulsation, and they arc common in 
youth, when aneurysm is rare. No brnit is audible in them, and explor
atory puncture give widely different results. A final diagnosis of dermoid 
cyst is perhaps to be made only by post-operative examination, but usually 
a dermoid cyst will have a thicker wall. From cystic degeneration of one of 
the retro-tracheal lymph-glands they will be distinguished partly by position 
and partly by tbc fact that quite early in their history the latter give rise to 
considerable pain and difficulty in swa l1owing. ~I.1hey are to be explained as 
the result of renewed activity, often due to puberty, at a point where there was 
origina11y a tubular passage lined with epithelium which has failed to be com
pletely obliterated-" obsolete canals." Concerning the causes which call 
into activity the inherent developmental forces remaining in these histological 
relics we are profoundly ignorant. For such cysts the best line of treatment 
practicable is their extirpation. ·when for any reason this is not feasible the 
next best method consists in antiseptic incision, packing with gauze, and 
drainage. 

CONG EN rTA r~ FrsTULJE.-Thcse fistul re are clue to the same primary causes 
as those which give rise to the brnnchial cysts above described, being simply 
persistent relics of the brnnchial clefts, one or both of whose extremities have 
failed to close. 'l1hey may open interiorly into the pharynx or externally upon 
the neck. In the former case secretions may collect within them, causing 
trouble by suppuration, by producing cellulitis. or by giving rise to constant 
discharge. They arc not to be confounded with congenital fistulre of the 
trachea, which are usually found in the middle line of the neck. The 
former commonly open, when external, in the lower third of the neck , along 
the inner border of the sterno-mastoid. In rare instances the fistulre have 
been complete from the neck to the pharynx. If they arc c"pable of treat
ment at all, it must be by cauterization and exciting gra.nul:ttions, with or 
without division or dilatation· of their external openings. 

0ELLULtTrs.-1'his may be primary or secondary, and superficial or deep. 
'.rhe primary form is usua.lly the result of exposure to cold or to one of the 
infectious diseases, e.g. scarlatina, while the secondary form m~ty be consequent 
upon trifling or severe injury, or the extension of inflammation from already 
affected teeth, bones, lymph-glands, etc. 'l'he general signs and symptoms 
of cellulitis of the neck are the same as those of celluli tis of other parts, 
modified, if at all, only by anatomical disposition. 

Any condition of this kind which terminates by resolution is apt to be 
only annoying; but, on the other hand, such cases arc serious just in pro-
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portion as pus forms deeply and causes damage in the endeavor to evacuate 
itself. The presence of pus in these cases is to be made out both by local 
and by general signs. Of course fluctuation, when easily recognizable, 
will dispel all doubt. On the other hand, most cases of cellulitis will be 
accompanied by such brawny induration, and perhaps by such oodema, as to 
mask the ordinary local signs of the presence of pus. In these cases the occur
rence of symptoms of embarrassment of respiration, or of extending deep pres
sure, or of chills or septic symptoms, will make it wise to institute a careful 
search even at some depth for the suspected pus. This may be done with the 
exploring needle, but it will be much more satisfactory and effective to anes
thetize the pa.ticnt and make free incisions over the suspected area, their posi
tion and direction being guided by anatomical knowledge, taking the pre
caution already mentioned of dissecting with extreme care and avoiding all 
deep small punctures for fear of displaced important vessels or nerves. When 
the collection of pus bas been reached, the opening should be enlarged suffi
ciently to admit at least a finger, by which the cavity may be explored, in 
order to ascertain whether a counter-opening is necessary, and, if so, to indicate 
the point where such may be made with the greatest safety. 

A special form of cellulitis is that known as Ludwig's angina, or 
infectious submaxillary angina, an acute form of this disease involving the 
areolar tissue around the submaxillary glands. After three or four days of 
local discomfort the neck becomes swollen and painful; the condition extends 
to the tongue, which becomes fixed and swollen; there is great difficulty in 
opening the mouth ; the anterior portion of the mouth is distended; there is 
grca.t salivation; and dyspnea and dysphagia are caused by pressure and fixa
tion. rrhc disease rna.y be accompanied by very high temperature with septic 
symptoms, and frequently terminates fatally. Sometimes the disturbance to the 
circula.tion is so great that local gangrene is the result. It is an unusual form 
of ccllulitis of the neck, but one which may as~mme a terrible importance. 

ABSCJ<~SSES AND CONSEQUENT FISTULJE of the neck are virtually always 
the result of a previous cellulitis. Abscesses have just been dealt with. 
Fistulre are best treated by enlargement of their external openings and a 
thorough scraping of their wall with a sharp spoon, but when tortuous. or 
when they divide, counter-openings or perhaps extensive incision and split
ting may be necessary. The majority of fistulre of this kind will be found 
connected with existing tubercular foci in lymph-glands or with the incom
pletely healed results of operations for their remo1•al. In either case they 
are to be treated after the same fashion. 

CICATRICES.-These are always the result of previous lesion of the skin. 
They may be trifling in size, like the irregular, wrinkled scars which show 
where tubercular lymph-glands have b!·oken down and have caused more or 
less destruction of the overlying skin, or where syphilitic disease has resulted 
in the same condition; or they may be extensi\'C and disfiguring, being the 
result of more or less widespread burns of the parts. (See Deformities of the 
Mouth.) 

Small and attached or depressed scars can be excised and replnced by scars 
which a.re much more presentable. For the rel ief of the extensive cicatriza
tion which follows burns some one of the various plastic methods must 
in whole or in part be adopted. This may consist in a division of the con
stricting bands, or in the formation of flaps of dissected skin and their rear
rangement b,v sliding or by transplantation, or recourse may be ha~ to the 
Indian method after a fashion much like that described in the formation of a 
new nose, by which a. flap of skin is raised from the arm to be sewed on to the 
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defect in the neck, while the arm is fastened to the head or thorax until the 
flap can be safely detached; or, lastly, one or other of these methods may be 
combined with Thiersch's method. 

'l1lte disappointment which may ensue after these efforts comes partly from 
a failure of some part of the flaps to unite as we desire, 3nd partly from 
the formation of kcloid tissue along the lines of union. 'l'his frequently 
occurs in spite of all care and in consequence of unknown causes, and serves 
sometimes to undo half of that which we appear at first to have accomplished. 
When this tendency to keloid is once recognized, further efforts should usually 
be discontinued, since it cannot be overcome. 

INJURIES OF THE NECK. 

CoNTUSIONs.-Contusions of the neck may be so violent as to cause insen
sibility, or even death . 'rhc reputation which a "blow upon the jugular" has 
among the laity is an evidence of the severity of many of these injuries. 
rne results of such blows ma.y be fracture of the hyoid or of the carti lages 
of the larynx, or a rnpture of the mucous membrane, followed by a deep 
emphysema. Asphyxia may repeatedly threaten, and for this tracheotomy 
may be required. Aside from these lesions there may be bloody effusions or 
acute inftamma.tory swellings, with all their suppurative possibilities, while from 
some abrasion or eruption of the sk in an erysipelas even of the ph lcgrnonous 
variety may develop. 

OPEN wouxos of the neck may be of all sizes, and be incised, punctured, 
or lacerated in character. A wound by which the deep fascia. is divided muy 
be called a deep wound, a,nd will usually involve blood-vessels and nerves 
of importance. The frequency with which the vessels escape, especially when 
the trachea is divided in cases of suicidal attempt) has already been spoken of. 
The extent and character of these wounds when not at once apparent to 
sight must be recognized partly by the nature of what escapes, as air, arterial or 
venous blood, mucus, or possibly food, as well as by a. study of impaired func
tions, as of respiration or deglutition, by the occurrence of emphysema, and by 
a consideration of whatever can be learned concerning the direction of the 
wound and the weapon which inflicted it. If bleeding is profuse, the natural 
inference is that an important vessel has been divided, allhough serious hemor
rhage may result from wound of the thyroid body. If the carotids are 
wounded, death will probably ensue rapidly. NClaton is said to Imm remarked 
that it takes four minutes for a man to bleed to death from the carotid, while 
t.wo minutes arc sufficient to tie it. Wounds of the large veins are dangerous, 
not simply from risk nf lo>S of olood, but also of the admission of air. Bleed
ing here is generally favored by free anastomosis. If seen in ti.me, compression 
can almost always be successfully applied to a bleeding wound m the neck, and 
this may be continued until means are at hand for operative relief. In case 
of a perforating wound into the larynx, patients may suffocate by the entrance 
of blood into the air-passages. 

Besides bullets, foreign bodies like arrow-heads or splinters of '~ood ~re 
sometimes imbcdded in the structures of the neck. Modern teachmg with 
regard to bullet wounds inculcates the wisdom of primary antiseptic occlusion, 
without removal of the bullet, but other foreign bodies should be rcino1•ed as 
soon as detected. 

Such wounds as are not quickly fatal are usually recovered from. Danger 
comes from complications rather than from the injury itself. 'l'he first ind!
cation in treatment is absolute hemostasis, followed by rigid asepsis or anti-
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sepsis and closure of the wound, with or without drainage according to circum
stances. In case of a deep wound it would be better to close it by two or 
more tiers of sutures, if necessary for complete approximation. If the cesopha
gus be opened, it may be sutured if conveniently situated, otherwise it will be 
better to leave at least a portion of the wound open and pack it with gauze. 
Untoward results of such wounds differ in no wise from those of injuries 
generally, and are to be dealt with as they may arise. 

EMPHYSEMA.-ln deep wounds of the neck perforation of the air-passages 
is probable. The possible extent of this condition has been already spoken 
of (see Wounds of the Chest), the anatomical condition being virtually the 
same. If it be practicable to close the tracheal opening of an emphysematous 
wound, it should be done, but the external wound should not be completely 
closed or sealed. 

TmIORS OF THE NECK. 

Of tumors proper we find nearly every known variety occurring in and 
a.bout the neck. ~1he benign tumors are usually of slow growth, movable, and 
painless, and give rise mostly to mechanical annoyance. They may be mis
taken for cysts, and indeed such tumors may be of mixed character. Malignant 
tumors of the neck are not infrequently of rapid growth, proceeding often to 
ulceration (Pl. IX, Fig. 1), and sometimes to the condition of fungus hrema
todes. In almost a1l instances of carcinoma.tons growths the lymph-glands in 
the vicinity will be involved. This is less likely to occur in cases of sar
coma. Malignant tumor being diagnosticated, the principal question is as 
to whether it can be removed, and secondly whether operation is advisable. 
Should the tumor extend so deeply or widely as to involve vital parts, it is 
unlikely that radical extirpation can be made with safety. '..l1his is especially 
true of tumors at the base of the neck, where the large vessels and perhaps the 
thoracic duct are involved. In a certain class of tumors, also, where it may 
seem that extirpation is still possible, yet, knowing the frequency with which 
they return, one may well stop to ask whether it is worth while to expose the 
patient to the risk of operation when the probability of recurrence amounts 
almost to a certainty. This is a matter which may be best submitted to an 
intelligent patient for his own consideration and decision. Circumstances at 
times make it expedient thus to gain a temporary respite, while at other times 
they render it more important than usual not to jeopard life. If a surgeon 
decides to attack such a growth, he must be prepared to sacrifice everything 
that is involved; otherwise it is better not to operate. Even the pneumogastric 
nerve under these circumstances in a few instances has had to be removed 
with the rest of the contents of the carotid sheath. The phrenic nerve 
•hould nevertheless be spared if possible. Death is not the inevitable, but it 
is the common, result of division of these nerves in the human being. 

INFEC'rrous GRANULOMATA OF THE NECK.-These comprise the actinomy
cotic, glanderous, syphilitic, leprous, and tubercular forms of infection, which 
nearly always are located in the lymph-glan<ls. The actinomycotic and gland
erous infections almost always first appear about the submaxillary and the cer
vical glands, as the reader will perceive by reference to these subjects. Leprous 
disease is even less common in this country than are the other two, and is 
marked by equally characteristic lesions in other parts of the body. The 
same is true to a large extent of syphilitic affections of the neck. Of these 
granulomata, therefore, the surgeon has to deal with two forms mainly: tuber
cular infection and enlargement of the lymph-glands, and syphilitic gummata, 
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;:;t~~i~~('b~e:ue~hpu~~~!~k~;b•J~ ~~d~~~es ,~~!~ ~~~b~ f~nd!~t~~~s~: ~v~lt!~~r~~f; 
arise. Unless pus be present, these cases are hardly suitable for the knife, but 
should be treated vigorously by anti-syphilitic remedies, operation being post
poned until these have proved themselves insufficient. Should free pus be 
present, a. simple incision of the abscess, possibly combined with scraping and 
cauterization of its walls, should be made at once. 

LocAI~ 11UBERCULAR DrsEASE.-Tbe most common of all neoplasms in the 
neck which call for surgical measures are those produced by tubercular disease 
of the lymph-glands. These were formerly included under the term scrofula or 
scrofulous glands or swellings, but in the light of modern pathological know
ledge they should always be spoken of in their true character, as tubercular. 
They are most common in childhood, but may occur at any age, and a distinct 
senile form is known. In these cases we have to deal with a true tubercular 
infection, either primary or, perhaps more often, secondary. In a majority of 
instances some port of entry for infection will be found about the head or neck 
of any individual thus suffering. It may be a diseased tooth, an ulcer in the 
mouth, nose, or ore-pharynx, a diseased tonsil, a suppurative lesion in the 
middle ear, a chronic eczema, ulceratiYe disease of the skin or scalp, chronic 
conjunctivitis, or something of this kind. The prime source of trouble is 
more often concealed from ordinary observation, but can in almost all cases be 
found if searched for with sufficient care. One gland or several may be in
voked. At times a chain of enlarged glands may be detected extending from 
that behin<l the car to those at the root of the neck, whence the disease seems 
to extend into the thorax. The most common course for these lesions to pursue 
is slow but steady enlargement, perhaps with periods of rest, while the slow 
development of caseous changes is often interrupted by a sudden suppurative 
activity. Calcification and other changes are much more rare. As these 
masses become larger and press nearer the skin, they not infrequently perforate 
it by a process of granulomatous infiltration. On reaching the surface these 
break down 1 and we have to deal with a sluggish fungoid ulcer overlying a 
distinct hard mass. 'l1hcse changes are always accompanied by more or less 
pcriadenitis or ccll ulitis about the principal focus, by which masses originally 
qyite movable become planted in their places and impossible of easy extirpa
tion, being so fix ed that it is necessary to dissect out the entire mass. Further
more, when the masses are multiple the original chain of lymph-glands becomes 
altered, and merges into wha.t is much more lik e a columnar mass of infected 
and infiltrated tissue. always lying near and often adherent to the sheaths of 
the large vessels, and making complete extirpation always difficult and some
times impossible. In such a mass of tissue we usually meet with foci of soften
ing aud degeneration. 

This constitutes a form of disease often met with in individuals of tuber
cular history and diathesis and of H scrofulous" appearance. 'The milder and 
limited manifestations of such tubercular rlisease sometimes fade away and 
disappear spontaneously, probably by atrophic processes, leaving few or no 
traces. Even those cases in which spontaneous perforation has occurred will 
sometimes slowly cieatrize, leaving unsightly and adherent scars, but the per
manent and more aggressive forms a,re most troublesome to surgeons. Sum
ming up in few words the results of centuries of experience with regard to 
their best treatment, we may say that save what may be done by general con
s~itutiona.I measures, a.nd by local applications in the wa.y of promoting absorp
tion of the peritubcrcubr infiltration, no treatment has proved so effective as 
thorol~~h extirpation, which, as mentioned above, is often a most formidable 
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measure. In these cases, as well as in the so-call ed malignant diseases, both 
surgeon and patient must be prepared for recurring manifestations of the dis
ease which may call for a second or a third operation. Such cases, however, 
arc not so destitute of hope as are recurring cancerous cases. 

'l1he results of the injection of Koch's tuberculin are still sub Judiee. 
It is on ly just to say that in some cases the treatment has yielded very 
encouraging results. 

Th e injection of a soluti on or emulsion of iodoform into the infected 
tissue is a. measure which often gives more or less satisfactory results. ~l1bc 
amount must, of cou rse, depend upon the s ize of the mass into which it is 
injected. i\Iost gratifying results have been obtained by the internal use 
of guaiacol, of which eight or ten drops in milk are given after each meal, 
though the more palatable form of essentially the same drug in the shape 
of bcnzosol is preferable, of which five grai ns arc given at a dose tbrce or 
four times a day. It may be put in capsule and made perfectly tasteless and 
inoffonsive. 

MALIGNAN'r LYMPUO:'llA.-Unde!· this term are included the local mani
festations of H odgk in 's disease, or malignant lympho-sarcoma (Pl. IX, Fig. 
2). l'his is more specially a general disease, but its local manifestations 
sometimes ca.use extreme symptoms of dyspnea, dysphagia, etc. It is spoken 
of here only because it occasionally calls for operations on the neck, sometimes 
of an exacting character. In one such case where the glandular manifestations 
were extreme, tracheotomy was required some months before the patient finally 
succumbed, and toward the end the s ize of the glandular enlargements became 
a. barrier against the changing of the trachea-tube, since if removed it was 
almost impossible to replace it. In these cases operation is adviseU only for 
relief of urgent symptoms. 

LcPO~IA'fA occur very frequently in the neck . As a rule they can be easily 
removed by enucleation. Sometim es they require deep and careful dissection, 
exposing the vessels and nerves. 

THE SALIVARY GLANDS. 

The parotid gland occupies a position where it is quite exposed to inju
ries, both contusions and open wounds. which are of importance not so much 
on account of the glandular tissue itself, as because of the vessels and nen•es 
which pa.ss through or near it. Septic disturbance following such wounds is 
not uncommon, as well as paralysis of the facial nerve, which latter may result 
from its division or from the pressure of inflammatory products. If it is purely 
from the latter cause, the prognosis is not so bad; if from division, there is little 
to be hoped for in the way of restoration of function . Fistulre occasionally 
occur as the result of injury to the gland or to Stenson's duct. Fistulre of this 
duct are usually the result of operation or accident, and arc difficult to heal. 
A variety of plastic operations have been suggested for their closure. Perhaps 
the most feasible plan is that suggested by Agnew, which consists in passing from 
within the mouth a threaded needle around the duct posterior to the fistula, 

:i~:ed~:ft, ab1:t. ~1~t0\11i~gsk~n,0t:r~T:ea~o~~~si~l1~1i:t l~~:t~~~11 ~s pt~~~:ti;n~;:~~ud~;~ 
knotted. Its immediate effect is to produce ulceration within the cheek, while 
the suture, working its way loose, separates after a few days, leaving a new 
and _ artificial fistula by which saliva is again conducted into tb_e mouth. 

PARO'rrr1s.-While a dipbtheritic form of this affection 1s not unknown, 
by far the most common form is that known generally as mumps, m 
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which one gla.nd is affected, sometimes both, chiefly in young males and dur
ing adolescence. It_ should be classified with the spe~ific infectious diseases. 
It ma.y be ushered in by clH11s, nausea, and fever, with considerable consti
tutional disturbance, and causes local swelling which may be extensive, and 
by which mastication and deglutition are interfered with. 'l1he disease often 
a."5umes an endemic character, frequently spreading in schools. The pathology 
of the disease is st ill obscure. Metastasis from the parotid to the mammre, 
ovaries, or testes occurs in perhaps 3 per cent. of cases, or often enough to 
deserve the recognition which it enjoys among the laity. Wh en this occurs in 
the male, we have to deal with a true form of orchitis, and this form is seldom 
met with as a prima.ry affection of the pttrt under any other circumstances. 
Mumps is a self'..Jimited disease, disappearing usually spontan eously, and leav
ing no bad results except in a very limited number of cases in which suppura
tion occurs. Ordinarily it needs but little treatment, saline laxatives and 
perhaps mild anodyne applications being usually enough. In severe cases 
leeches m:iy be applied wit~ benefit. 

SUPPURATI\'E PAROTITIS.-'fhis may be the result of mumps, or may occur 
as a. secondary and mixed infection in debilitated or susceptible subjects after 
such infectious diseases as erysipelas, typhoid, scarlatina, variola, puerperal fever, 
etc. Abscesses are also often found in the parotid in cases of pyemia. The 
parotid, being provided with a strong capsule and being contained within a firm, 
deep fascia, we must expect severe pain and much general disturbance when pus 
thus forms within it. The only exception to this rule will be found in some 
of the adynamic fevers. Wh en the ordinary signs indicate the presence of pus, 
or even the probability of it, an incision should be made as ea rly as possible, 
if necessary under an anesthetic. in order to check the course of the disease, as 
well as to give it a. direct path toward the surface, since if left to itself it may 
cause disaster in various directions. l\Iost frequently it opens into the auditory · 
meatus, but in exceptional cases it may pass downward to the chest, or upward 
along the carotid shea.th to the skull, or behind the pharynx, or into the neigh
bol'ing maxill:iry joint. If the pus be superfi cially loc:ited. the incision should 
correspond with the course of the facial nerve; but if a deep incision is neces
sar_y, it should be made in front of the line of the external carotid. Often, 
howe,•er, it is much better to make a free incision and careful dissection with
out reference to future scar. In these cases we must expect involvement of the 
surrounding lymph-glands, along with a. periadenitis or C\'en an crysipelatoid 
condition. Pus from such a source often has a bad odor. 

TUMORS AND OTHER AFFECTIO~S OF THE PAROTIO. 

SALIVARY CoxcRETlOXS or CAT.CUL! may form within the parotid or ob
struct its duct. 'They have been found as large as a hen 's egg. By such 
obstruction they may cause retention of saliva, with inflammatory phenomena, 
and these latter may proceed to abscess and to spontaneous evacuation, with 
sali1•a1'Y fistula. 

A positive diagnosis can best be made by the insertion of a probe along 
Stcnson's duct or by puncture of a. needle from without. It may be impos. 
sihle to remove a. small stone by dilatation of the ca.nttl. A la.rgc one must 
be removed by incision, always, if possible, from within the mouth under 
coca:ine. 

Cvsrw D11~A'rATION of the duct or of the g la.n<l itRclf' may occur from 
simple inflamma.tory or cica.tricia.I obstruction, an<l suppura.tion may finaJly 



644 AN AJIERICAN TEXT-BOOI.C OP SL'ROEIIJ~ 

occur in such a sac. Incision from within the mouth, again, must be made, 
along with , possibly, extirpation of the sac-wall. 

I t is especially in the carotid region tlmt the different bh,todcrmic layers 
come in to intimate relations with one another, which will :iccount for the ·fact 
that mo~t of the tumors of the parotid are of a mixed ch~racter_. Among 
the benign forms arc adenoma, chon<lroma, and fibroma , m which nearly 
always myxomatous elements will be found. or the malignant tumors, sar
coma ~nd carcinoma are a lmost eq ually com mon. Just within the parotid 
gla11d itself li es a lymphatic gland which sometimes <leYelops into a tumor 
from tubercular or sarcomatous degeneration and is generally easily removed. 

A diagnosis of tumor of the pa.rotid is easy, but th e deterrnina.tion of its 

~~~~~n~~~,~~~~1~, i~:h~~~~s ~~!:~~t i~l~~~'t~:~~i~c~;1~~~l e b;~;~f;1b;::n~i~~:1~~g 3t~~ 
age of the patient, the rapidity of the growth of the tumor, the relative fixity 
of the neoplasm, a,nd the involvement of the neigh boring lymphatics. Benign 
tumors which are causing inconvenience or worse ma.y be excised, especially if 
superficial. Concerning the advisability of removing malig nant tumors in this 
region there is room for wide differences of opinion. It is questionable whether 
a cancer involving all or nearly all of the gland can be so radically exti rpated 
as not to invite speedy return of the disease. Still , in many instances opera
tion bas been followed by temporary relief, extending over such a space of time 
as amply to reward the patient for the suffer ing it bas caused. 

Treatment.-rrhere are some tumors of the parotid which can be removed 
wi th but little disturbance of the facial nerve. In such ca.ses operation should 
be advised without the slightest hesitation . But operation for the entire 
removal of the gland is always difficult, and always followed by complete paral
ysis of that side of the face, with accompanying inabili ty to close the eyelid 
and constant irritation of the eye itself, and is not only severe for the 
patient, but frequently trying for the opemtor, that portion of the gland which 
is wrapped around behind and concealed by th e lower j aw being very difficult 
of access, while the danger of recurrence comes from the inadvertent leav ing 
of some frag ment in this location ra.thcr than from any other source. The 
incisions for this purpose may be made parallel to the borders of the jaw, the 
operator being constan tly on his guard against injurin~ the carotid sheath, and 
being prepared, if necessary, to tie the external, perhaps even the common, 
carotid. 

THE SUBMAXILLARY GLAND. 

This is much more protected from injury than the parotid, but resem
bles it in other respects. I t has a complete capsule, which has the same sur
gical importance as that of the parotid. Its duct, named after Wharton, may 
be obstructed by calculi , the presence of which when large may be detected by 
one finger in the fl oor of the mouth and another beneath the j aw. The gland 
is sometimes inflam ed, and often participates with the paroticl in cases of 
mumps. Cysts of benign cha.meter and malignant tumors may arise primarily 
within it, and often it is seconcbrily involved, even early, in cases of cancer 
of the jaw. When involved in any of these affections it should be removed 
without hesitat ion, the only neighboring vessel of importance being the facial 
artery, which is easily t ied, while the lingual, and the hypoglossal and lingual 
nerves, are easi ly avoided. . . 

~rhc same remarks apply to the sublingual gland, which, however, is 
seldom the seat of any primary surgical affection. 
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Goitre (Bronchocelc). 
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'fHE THYROID BODY. 

This is normally developed as a bilobed organ, the two portions of which 
are separated by a narrow bridge of similar tissue, called the isthmus, which 
lies normally near the second ring of the trachea. ~t11ie lobes are of nearly 
the same size under ordinary circumstances, although they may vary a little 
within normal limits. The thyroid body is quite likely to be accompanied by 
accessory masses of similar tissue, which may be connected with it, or may 
lie behind the trachea, or beneath the base of the tongue, or elsewhere about" 
the middle or anterior portions, and which may assume considerable surgical 
importance, since they seem quite likely to undergo changes that may lead 
to errors in diagnosis. 'l'hus when these little masses arc en larged they may 
be mistaken for enlarged lymph-glands. 

THYROIDLTIS is a rare form of affection of this body, which when met with 
occurs usually during typLoid and other infectious disease~. It is a.ccompanie<l 
by fever, pain1 swel1ing1 and perhaps serious venous obstruction, by which 
beaclache, \'ertigo, epista.xis, or cyanosis may be caused. It may pos!-Sibly go 
on to suppuration. If this occurs, free incision should be made as early as 
possible. Its treatment is for the most part antiphlogistic. It is probably 
of the same general character as the strumitis which occurs so often in cases 
of goitre, and consists in more or less inflammatory disturbance in the pre
viously diseased or enlarged thyroid tissue. Some authors h~wc seen in such 
cases evidences of a constitutional predisposition . It is easy to understand 
how in such affected tissues hemorrhages, thrombi, :rnd retrogressive metamor
phoses, often with tissue-necrosis, may prepare the way for inflammation 
on slight provocation. Under these circumstances even a slight injury, or 
a. hemorrhage, whether apoplectic or traumatic, or an irritating injection, or 
the introduction of an unsterilized needle, or the occurrence of some general 
infectious disease, may bring ahout an inflammation in this focus of least 
resistance. The symptoms of strum itis are simi lar to those of thyroiditis, save 
that they are usually more severe because of the greater size of the organ, are 
less quickly relie"cd, and often prove fo,tal. Free evacuation of pus, 01· trache
otomy, or possibly extirpation of the organ, will be called for in such cases, 
usually as emergency operations. 

GOITRE, BRONCllOCELE, OR STRUl\lA (PLATE XVIII) . 

'l'his is a term generally applied to an hypertrophy and hyperplasia of the 
thyroid body; more common on the right side than on tl1e left; involving at 
times only a portion of the organ, at other times its entire mass. While it ma.y 
occur anywhere, its worst forms are met with in the mountain regions and 
valleys of Asia and Europe, as well as in Chi1e and Mexico. Its hereditary 
character is not clearly established. Its true cause has not been discovered. 
Many conditions of climate and surroundings have been described as etio1og
ical, but it is not likely that they alone are sufficient to produce it. It 
is essentially a chronic disease. It occurs oftenest m women, and rarely 
before the tenth year of age. Severa] different forms arc described. Thus 
we speak of hypertrophic or parencbyrnatous forms, in which the entire mass 
seems to be made up of tissue identical or nearly so with the original. The 
follicular form is that in which there is a. minimum of stroma. with a large 
proportion of mucinous or gln.ndular elements. The fibrinous form is the re
verse of this, ma.y be, in tt measure, of irritative or inflammatory origin, and 
may assume at times almost a sclerotic type. 'fhe vascular form is that in 
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which the normal vessels of the part arc more or less dilated, and in which 
frequently new vessels are formed. In fact, this form often assumes such a 
phase as to entitle the mass to be considered as a cavernous tumor of the 
thyroid. The vessels thus affected are for the most part the venous, but an 
arterial form is known. An amyloicl form has also been described, in which 
amyloid changes have taken place in the vessels. but it is rare and secondarv. 

The cystic form is the most common. It consists in the development Or 
one or numerous small or la.rge cysts, which may attain almost any size, and 
may be filled with fluid of various degrees of consistency. 'fhe fluid is 
always rich in soda.-alburnin, and may be more or less mucinous. It may also 
contain cholcsterin in rich proportion, as well as the protlucts of fatty meta
morphosis, together with the residue of recent or old hemorrhages. 

A go itre may be of any d imensions, from the slightest perceptible increase in 
size of the normal thyroid up to a tumor which will interfere with motions of 
the head, and which may even overhang the chest and reach as far as the navel. 
Mild forms of goitrous enlargement arc met with sometimes in pregnant 
women, and it wi ll often be noted that a goitre will increase in size with each 
succeeding pregnancy. This is but an expression of the sympathy between 
this organ and the female pelvic organs which in many women is shown during 
or succeeding each monthly period. 

The goitrous tumor is usually not difficult of recognition . As a rule, it is 
chronic in its course; it rises and falls in the act of deglutition, is painless, is not 
adherent to the overlying skin, under which it moves freely, and has no attach
ment to the jaw or to the clavicle beneath. The larynx moves with it, but it 
is not adherent to any other parts in the neck. It is usually covered by promi
nent veins. It is otten an impediment to respiration, sometimes to deglutition; 
when large, or when developed in the direction of the recurrent nerves, it may 
cause altera.tion or loss of voice. It may also distort the trachea or push it to 
one side nml displace the large vessels. Its original location is almost con
stant, and ;t bilobed or symmetrical swelling of the neck is nearly always a 
goitre. Some of the vascular forms give rise to a murmur which upon aus
cultation will yield a marvellous blowing or rushing sound. About tbe only 
difficulty in diagnosis which can arise will be with reference to the innocent or 
malignant character of the swelling, since tumor of almost every other portion 
of the neck is easily excluded. 

T reatme nt .-Interna.I remedies are of little or no use, saNc as they may 
serve to build up the debilitated individual. Iodine in some form bas enjoyed 
a certain reputation in time past, but is little given at present. All kinds 
of local treatment have been resortcil to. Iodine, again, has been the most 
sa.tisfactory medicinal application. In India nn ointment ma.de of red iodide 
of mercury, rubbed in for ten minutes every morning, bas given good results. 
After its application the neck is exposed to the heat of the sun. But the only 
treatment which can be recommended is surgical. Cysts may be tapped, and 
perhaps drained. This should be done with aseptic precautions. A favorite 
method of treatment has been the jnjection into the substance of the organ ~f 
a watery dilution of tincture of iodine. In the soft pnrenchymatous or cystic 
form this may be of some service, although accompan ied by danger. In old 
or hard goitres it is useless. E lectrolysis has yielded good results in many of 
the softer forms, one or more needles connected with the negative pole being 
inserted into the substance of the tumor, while the positive pole is applied by a 

!:i1~ie :~~~~~~n~:_:!~!r,0:1~cc;r~~:~1d t~~tv~~i~~~~~g '!~~u~~1r1~~0~ast~s~u~~,~~·emdei~~~;:s~ 
Such applications may be practised once or twice a week. and m severe cases 
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will often be followed by diminution in size of the mass, but scarcely ever by 
its total subsidence. 

Of more formidable operative procedures, ligature of the thyroid arteries 
is perhaps the least severe, but is difficult. ~l1his, too, will sometimes give good 
results in the vascular and parenchymatous cases. When dyspnea is caused 
by pressure. a simple di,,ision of the isthmus will sometimes relieve it. 

Enucleation or Partial or T otal Extirpation of the mass (thyroid
ectomy) is th e radical and final operation , which a few yea rs ago wa.5 
practised with extreme rarity, but which now, especially in the Swiss and 
German clinics, is done almost with impunity. rThe operation is serious mainly 
on account of the clangers from hemorrhage. Th e most successful method 
appears to be that of incision of the capsule, with or without pre\·ious ligation 
of the thyroid arteries, and a shelling out of the tumor itself from within its 
fibrous investment, which usually can be done without great diffi culty. This 
method seems to be much preferable to a determined effort to remove the tumor 
along with all its coverings. The recurrent laryngeal nerves must be care
fully avoided. Vessels must be tied as they are encountered, and the base of 
the growth may be ligated en mass~ . Bose and Poppert have recently practised 
a "bloodless" methorl by lifting the gland from its bed suffi ciently to encircle 
the pedicle with elast ic tubing before enucleat ing the cysts. 

'J1he principal danger of this operation is not so much the risk of immediate 
disaster as of a peculiar constitutional change which seems to be inherently 
connected with the loss of function of this orgaD : a. subject concerning which 
we have ample clinical demonstration, with very little knowledge of its cause. 
It is known as cachexia strumipr iva, and corresponds almost exactly with 
the idiopathic condition known as myxcedema. The development of this 
cachexia is, however, a. matter of time, requiring several weeks or months. 
A more acute form of changes of the same general character results in the 
condition known as tetany, which is a. spasmodic nervous a.lfcction, in some 
respects resembling tetanus, but having no infectious condition underlying it. 
It has been shown by recent researches. both on animals and in ma.n , that total 
removal of the thyroid is very likely to bring about th e acute or chronic form 
of cachcxia strumipriva, whereas the danger of th e same amounts to little or 
nothing when a. portion of the organ, even so small as onc~fourth or one-fifth 
of its tot:d mass, is allowed to remain . The inference from these experi
ments, which is amply borne out clinically, is that the g reatest, though sec
ondary, clanger of total removal of the thyroid is a. series of tif'sue~changes 
throughout the orl(anism by which the body and the mind of the patient are 
materially altered for the worse, while part ial thyroiclcctomies are accompanied 
by little if any such danger. While, then. total extirpation is au operation to 
be avoided if possible, no hesitation need be felt about removing a large por
tion of a. goitrous thyroid: in other words, so much as will afford relief from 
most of its unpleasant features. E specially when the condition is unil:tteral 
or largely so, no hesita.tiou need be felt in recommending oper:ttion. Several 
surgeons have htely transplanted the thyroid !(land of the sheep, and placed 
it in the connective tissues or in the abdominal cavity; others have inj ected 
hypodermatically the juice of the glan<l. Both methods have met wi th encour
aging results. 

'J1he secret of these changes is very probably connected with the problem 
of the distribution of mucin and other waste products of the system. The 
reader interested in this topic is referred to the Annals of Surgery for 
August, 1891. 
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TUMORS OF T H E THYROID. 

The principal tumors proper of the thyroid are malignant, being sarcoma 
or carcinoma. according to the tissue primarily involved. All forms of this 
growth arc met with here, the soft forms of round-celled cancer being perhaps 
no more frequent than the varieties of sarcoma. 'l 1hey are all characterized 
by rapidity of growth, by great pain, by distinct pressure symptoms, by inva
sion of the surrounding tissues, by involvement of neighboring lymphatics and 
other tissues, by the general appearance of cachex ia, and by the other ordinary 
unmistakable signs of cancers generally. 1:l1hey run a course by which they 
are soon distinguished from the innocent enlargement of the thyroid body, a 
course which is frequently rapidly maligrnint from the outset. 

'rhe prognosis is always bad. If the disease be apparently still limited 
to the thyroid proper and radical operation be not considered too formidable 
for the strength of the patient, it should perhaps be performed, if only for the 
relief of pressure symptoms; but, unfortunately, it often happens that by the 
time such a case reaches the surgeon's hands for any operative purpose it has 
exceeded the limits of legitimate hope or even perhaps of possible performance. 

CHAPTER V. 

SURGERY OF THE DIGESTIVE TRACT. 

PART !.-DISEASES AND INJURIES OF TUE MOUTll, TONGUE, JAWS, AND 
PHARYNX. 

Malformations and Deformities of the Cheeks and Lips.-As 
many of the deformities and malformations of the cheeks and lips are due 
to retarded or arrestetl development, which a study of the em bryology of these 
parts will alone make clear, it will be necessary in the first place to give a short 

account of the development of the face. 
FIG. 254. At a very early period of footal li fe a series 

of clefts appe:ir on each side of the cephalic 
extremity, separated by rods of tissue called 
branchial arches. 'fhe clefts communicate 
with the alimentary canal. 

The first branchial cleft is between the 
mandibular and hyoid arches. The mandib
ular arch, which is afterward developed largely 
into bone, consists of a superi01· maxillary por
tion, which does not unite with its fellow in the 
median line, but has the fronto-nasal process 
interposed, and an inferior maxillary portion. 
which early unites in the middle line and 
forms the lower jaw. Between the superior 
maxillary and inferior maxillary processes of 
the man~libular arch is the buccal cleft. This 
is closed early, except where the aperture re

mains for the mouth (Fig. 25..1). 'l'hese various clefts have usually coalesced 
about the ninth or tenth week of footal life, but occasionally this coalescence 
fai ls or is incomplete. 'fh is leads to various deformities, the chief of which are 
cleft palate and hare-lip. In rare cases the orbital cleft remains open, and in 
still rarer cases the mand ibular arch is undeveloped. 
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~'he palate, which is in two parts, is formed by the growth of a horizontal 
septum ba.ckw:trd, which shuts off the nasal cavity from Lhc mouth . This, of 
course, is in two parts. The me<lian union, which commences from before 
backward, is not complete until the tenth week . Imperfect coalescence of the 
parts produces cleft palate and bare-lip. 

flare-lip is produced by the non-union of the mesial nasal prncess with 
the superior maxillary process. The non-union may involve only the soft 
parts or it ma.y be complete, there. being a fissure between the intermaxillary 
and superior maxillary bones. 'fhis may occur on one or both sides, pro
ducing the deformity of single or double hare-l ip. 

If the superior maxillary bones do not unite at the palatine cleft, which is 
in the median line, we have the deformity of clejl palate. Hare-lip is always 
to one or the other si<lc of the median line following the direct ion of the naso
maxillary fissure b.etween the superior maxillary and intermaxil lary bones. 

!IARE-LIP .-ll~rc-lip may be single, double, or complicated, or may involve 
only the soft parts, or the hard and soft parts at the same time. In about 
one-tenth of the cases hare-lip is double, and when double it is not unfrequently 
complicated with cleft palate ancl failure of union of the intcrma.xillary bones. 
In such cases the intermaxillary bones will project, covered by a. small portion 
of skin, and attoched to the septum of the nose or even to the tip itself(Fig. 255). 
Some cases have been reported of hare-lip coexisting with congenital fissure 

F10. 255. 

Double Hate·llp.wlth cleft of the hard palate 
nndprotrudlnglntermnxillarybone(Koenig). 

Fm. 256. 

Lcfl.llare·li1>extendlngintothe nosc{Kocuig). 

FIG. 257. 

Slight Hare·llp, with fissure of the lower 
cyelid(Kraske). 

of the check (Fig. 257). Single bare-lip is by far the most common defect, 
and is said to occur more often on the left tba.n on the right side (Fig. 256), and 
more often in ma.Jes than in fcma.les; the gap is usually flattened to the outer 
and rounded to the mesial side. It is occasionally seen in the negro \Fig. 258). 

Age for O peration.-Tbere is considerable difference or opinion as to the 
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proper age at which the operation should be performed; nearly all are agreed that 
some time previous to dentition is the 

Ft0. 25S. best; some say between the third and 
sixth months; others advocate its early 
performance. Fergusson and others ad
vocate<l performing the operation about 
the sixth week after birth. Probably 
from the sixth week to the third month 
is the most suitable, as the child's vital
ity is then usually good und operation is 
well home. Of course the more severe 
operations are not so well borne in early 
infancy as those for single hare- lip, but, 
as Holmes remarks, simple cases can
not be operated on too early. In some 
cases of double h:we-lip, when the child 
cannot take the breast and has to be 
fed, early operation is often desirable 
should the child be strong. At this 
early period the operation is not without 
danger, for very ~1 ot111g infants bear hem· 
orrhagc very badly. 

1111re·lip in a Negro. Operation.-'J'bc operations for the 
cu re of harc·lip arc numerous (Figs. 

259-262). Some are very ingenious, but very complicated, and while looking 
well in a diagram are not easi ly carried out in practice. In operating for 
hare·lip there arc certain points to be kept in view. First, 
it is necessary to obtain union by first intention, and in order Fm. 259. 
to accomplish this the edges of the cleft must be accurately 
brought together and there must be no tension of the parts. 
It is also of importance that the red line of the lips should 
be even ; and when one side of the cleft is shorter and flatter 
than the other, this is by no means easy to accomplish . The 
edges of the cleft shoulcl be pared freely, an cl the lip separated 
from its attachment to the gum. This latter proceeding en-

ri~le;i!~e :~;1;;01~18~~1,0~~:3 t~l~"~:re~vi:~~:l~C t~:~~fi:d i~~i~~ 81~~~ (~~f:7e~~~ 
usual way to brmg the edges together. The pms shoul<l be 
introduced about a quarter of an inch from one edge of the cleft and brought 
out at the same distance from the opposite edge. They should be passed 
deeply enough to prevent hemorrhage from the 
corona.ry artery, but should not penetrate the FIG. 260. 
mucous membrane. .As a rule, not more than 
two or three are required. Deeply-placccl su-
tures of si lk or silkworm gut (preferab ly the 
latter) answer every purpose. Intermcdia.te 
sutures of fine catgut may be used to bring the 
edges of the skin more accurately together, ::t11d1 MethodofClcmonLorl\lalgnignc 
if the operator thinks fit, ma.y a.lso be used to unite (N~lnton). . 

the mucou~ membrane. In young infants bare-lip pins shoul~ not be le.ft Ill 

more t han forty·cight hours, when they should be removed, lca\'lllg the twisted 
suture, which is usually encrusted with blood, fixed to the lip to holcl the 
parts together. If the pins are left in too Jong, they arc apt to cause sloughs 
or cut through and leave ugly scars. t:iutures of silh orm gut may be left 
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in without risk for four or five days. In order to take the tension off the 
stitches it is always well to apply a strip of rnbber adhes ive plaster to each 

FIG. 261. Fw. :.W:?. 

. ¥:'"."~ ._, - :::::: "· 
\ " .....__ 

<' ~-· 

Method of Mlrnul t {:-l'~ l u ton ). Operation fo rDoublc ll arc·llp(orlginnl), 

cheek and make the ends meet over the lip. 'l'he part attached to the check 
should be broad, but th e strip should narrow as it approaches the lips. 'J1l1 e 
two mes ial ends m:ty be perforated, and then l::i cecl togeth er like a. shoe. By 
this mea.ns the cheeks are brought forward and tla e central pa.rts of the lips 
relaxed. If such rL si mple arrangement be appli ed, there is no necess ity for 
more complicated and ex pensive trusses. 

~ro describe the operation more in rletail : The child, having been etherized. 
is wrapped up in a. towel or pillow-case to confine the arms, and is held by 
an assistant in a convenient position . 'l1he surgeon, with a sharp, narrow
bladcd scalpel, transfixes one edge of the cleft and cuts a strip of tissue from 
the margin of the gap. going well up in the angle and paring freely and 
clcauly. Both sides shoul<l be pared, and the strips may be cut away entirely 
or left attached as the ingen uity of the surgeon may suggest, they being often 
made use of, as the accompanying figures show, to make up for deficiencies in the 
lip. The incision on each side should be curved, the concavity being toward 
the median line, so that when the two cunes are brought together there will 
be a slight pn~jcction of the prolabium instead of a. notch. The strips from 
the marg ins of the fi ssure may also be adjusted, so as to prevent the occurrence 
of the notch at the point of union of the flaps. Th ere is much less clanger of 
cutting too li ttle from the edge of the cleft than of cutting too much. Should 
there be hemorrhage, it rna.y be easily controlled by an ordina.ry pair of hemo
static forceps applied on each side of the cleft, so as to compress the whole 
thickness of the lip. Only sufficient pressure •bould be used to control hemor
rhage, as too g reat pressure may easily cause a slough. Th e frrenum of the 
li p and all connections between the lip and the gum arc now freely di\rided. 
'I1his will often cause smart hemonhage, which soon stops when the cut edges 
of the cleft are brought together and strapping is applied to the cheeks. 'l'he 
dressing of the wound should be as simple as possible; it should be dusted 
over with iodoform or painted with an iodofonn paint. If sutures are used, 
they should be removed about the fourth or fifth day, but the strapping should 
be left on for a week or ten days longer. As the strappiug gets loose it may 
be tightened up by lacing the two sides together with silk or other strong 
materia l. The union should be complete at the end of the second week, and 
often wi ll be so before. Should the wound fa.ii to uni te by first intention, there 
is nothing to do but to wait and repeat the opera.tion later. 

In double ha re-lip the operation is the same. except that it is on both 
sides, :111d both clefts should be closed at the same operation. When the 
central portion is short, the portions cut from the gaps shou ld be uni ted in the 
median line below the central portion. In some cases where the central por
tion is narrow it is better to take it away altogether and treat the resulting 
fi ssure as a single hare-lip. 

Hare- lip complicated with Protrusion of the lntermaxillary 
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Bone.-This is a much more difficult case to treat. In the first place, before 
closing the clefts it is necessary either to remove the projecting wedge of bone 
or forcibly bend it back into position and hold it there by sutures or strap
ping, and then proceed to deal with the hare-lip. In cases where the project
ing bone is rudimentary and attached to the tip of the nose, it should be 
removed. Fergusson many years ago stated that if the intermaxillary bone 
be forced back, as the child develops the incisor teeth will grow backward 
into the mouth and thus prove a source of annoyance. Hence he always 
removed the projecting bone. But in many cas~s excellent results may be got 
by forcing back the projecting bone and sutunng it in place after paring tbe 
edges of the gap in the gums. The bone is usually fractured, and can be 
replaced without the rotation spoken of by Fergusson . 

AFFECTIONS OF THE LIPS. 

lNnAMMATlON of the lips is quite a. common affection in winter, and is 
due to cold. " Cracked" or "chapped·• lips arc troublesome and often very 
painful, bleeding on the slightest provocation. The fissure or crack is usually 
in the median line, and, if treated early by the constant application of simple 
or rose-water ointment and a strip of the more durable form of court-plaster 
on muslin, gets well quickly . Should the fissure persist, it may need cauter
ization with a sharp point of nitrate of silver to relieve the pain. 

In early life such fissures are sometimes neglected and leave deep furrows, 
which are very disfiguring. These gaps can be easily remedied by paring 
the edges and bringing them together. Cracks may occur in the upper 
or lower lip; in children they are seen most frequently in the lower, and are 
indicative of a strumous diathesis. These children usually have enlarged 
lymphatic glands of the neck . Such cases must be treated by attending to 
the general health. If the fissures arc painful, they should be brushed over 
with a solution of nitrate of silver. Coca'ine should be used first, so as to avoid 
pa. in. \ Vhen fissures or ulcers occur about the corners of the mouth in chil
dren, they should be carefully inquired into, as they a.re often indicative of a. 
syphi litic taint. They lea.ve scars which persist throughout life. 

insc~!~in(bc::~~;=s~~,8~n~~:\i~o:~, ~~c~~,0 a!~Ss s~~:l~ab~e~r~!te~njb;i~~~ ~~~tc~ 
tion of evapora.ting lotions. rrhe inflammation usually subsides rapidly. 
Should it go on to suppuration1 an early and free incision should be made. 

HERPES of the lips occurs a,~ "cold sores" or u fever blisters." Occa
sionally in weakly individuals intense inflammation accompanies herpes of the 
lips, and it is very apt to recur. It may be checked on its first appearance 
by the application of a little nitrate of mercury ointment. 

TUMORS OF THE LIPS. 

. EPITIIELfOMA.-This form of carcinoma. most frequently affects the lower 
l ip, and is most common in males. It is esscntia.lly a disease of ad,,anced life. 
As a. rule, its growth is slow and the glands are not ca.rly involved. It ma.y 
commence as a warty growth, as a mere excoriation, or as a fissure or ulcer 
which will not heal. Sometimes it commences as a small indolent tubercle, 
which soon ulcerates a.nd is covered by a. thick scab. 'J~his, when picked off 
by the patient. grows again. Soon the ulcerated surface enlarges, deepens, 
and is surrounded by a mass of indurn.tion : although not very painful, it is a. 
source of great discomfort, especially when eating. 
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Diagnosis.-Although the diagnosis of cancer of the lip may appear very 
simple, yet it is occasionally mistaken for chancre, or rather chancre is mistaken 
for it. Clrnncre of the lip more frequently occurs in females, ancl may occur at 
all ages; cancer occurs in males, as a rule, and after forty-five. rJ1l1e lymphatic 
glands are involved very early in chancre, late in cancer. 'The progress of 
cancer is usually slow and lasts many months. Chancre lasts a few weeks only. 
Cancer never loses its hard base and never heals completely. Chancre is sooner 
or later accompanied by other manifestations of syphilis, as sore throat, secondary 
rash, etc. Cancer does not improve under treatment. Chancre improves rapidly. 

Treatment.-'l'hcre is but one method of treating cpithelioma of the lip, 
and that is by early and free excision. If the growth can be excised freely 
before the subumxillary lymphatic glands become involved, there is a very good 
chance of non-recurrence-more than in any other form of cancer. Caustics 
should be avoided; they only temporize witi1 the disease and delay thorough 
extirpation by the knife, often causing the operation to be postponed until the 
cervical gla.nds are involved; the case is then comparatively hopeless and ope
ration merely palliative. Sores on the lip which will not heal readily occurring 
in persons over forty-five should be excised. 

Operation.-'fhc removal of an ordinary-sized cpithelioma of the lip is a. 
simple ma.tter. It is usual to employ a V-shaped incision with the base up
ward, care being taken to cut well a.way from the growth. 'l'he edges of the 
incision may be brought together with hare-lip pins or deep sutures of si lk
worm gut. 'l'bc wound if properly c1osed heals by first intention within a 
week. When the disease is extensive the greater part or the whole of the lip 
may have to be sacrificed and a new lip made by a plastic operation . Should 
the lower ja.w be itH•olved in the disease, a portion ma.y have to be removed. 
All enlarged glands should be excised. 

N,iivr arc not infrequently seen on the lips (Fig. 29, p. 223). At first they 
arc usually small, and may be ligatured, or treated by pin-points of the thermo
ca.utcry or electrolysis. If the growth is deeper and larger) it ma.y either be 

~}~~S~~t:i~l'~l~ U ~1~a~~~C ~l~~U ~;~~e~~:!n i ~O ~J~itt~~~~Ol~l~~i t~~ht1s~~~~er s~~~~~~:~e~~: 
ligature may also be used with advantage in many cases. 

CYSTS O.P TffE r .. rr.-1,hese generally occur in the lower lip, and are due 
to tbc blocking up of the mucous follicles in the inside of the lip; they often 
grow to a large size and appear as tense, semi-transptirent, shining swellings 
containing a viscid or clear mucus. ':I1bey are always innocent. 'fhPy should 
be freely laid open, dried out with lint, and the inside painted with strong 
nitric acid or cauterized with a thermo- or clcctro-cautcry. 

HORNY growths are occasionally seen on the lips, and should be excised. 
llYPERTROPUY is commonly seen in strumous children, and may occur in 

one or both lips. In some cases the hypertrophy is so great that an operation 
is asked for to relieve the deformity. The removal of an elliptical portion of 
the mucous membrane and submucous tissue in a horizontal direction docs much 
toward remedying the unsightliness of this affection. 

WOUNDS OP THE LIPS. 

These should be treated in the same manner as wounds of itny other part. 
'l1bey should be thoroughly cleansed and the edges brought accurately together 
with deep sutures. If there is much hPmorrhagc from the coronary arteries, 
they may be tied, hut, as a. rule, the hcmorrlrnge ceases on tightening the sutures, 
which should go down to the mucous membrane and so include the arteries. 
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llALFOR:\IAT10NS OF TlJE lIOUTH. 

Congenital contraction or com
plete closure of the mouth may 
sometimes be seen as the result of 
over-closure of the buccal fissure. 
This is called m icrostoma. Ma
crostoma. or large mouth, is due 
to the buccal fissure not closing 
completely, and in such cases the 
mouth may actually extend to the 
ear. 

Of course the most common mal
forma.tions of the mouth are the dif
ferent forms of h are- l i p , which 
have already been described. Me
dian fissure of the lower lip is a rare 
condition1 so rare that its occurrence 
has been doubted, but recently cases 
have been reported and figured. 
These are easily explained by the 
non-union of the mandibular arch 
in the central line. Median fissure 
of the upper lip has also been occa
sionally seen. 

FIG. 263. 

D ef orm ities fro m B urns _ 

~;Sd th~~~~~~~~p~~.~~~~i~~: ~!t ~~~ Deformity from the Cicatrix following a Bnm {original). 

FIG. 261. 

ResultsofOperationintbeSame t 'a;;e(originul ). 

frequently seen, and when se
vere cause frigb tful disfigure
ment. 'They, of course, in
terfere with speech, and sal iva. 
const:rntly dribbles from the 
mouth. 'l1hey are usually com
plicated with contraction of the 
face and protrusion of the lower 
jaw. In some cases the lower 
lip is so much everted that its 
lower margin ma.y be attached 
to the upper part of the ster
num . A new lip may be made 
after the manner recommend
ed by the late Mr. Teale of 
Leeds. Figs. 263 and 264, 
from a. case recently opera.ted 
on, well illustrate the deform
ity and the happy results of 
operation, the details of which 
are as fo llows: 

"The cvertcd lip is divided 
into three parts by two vertical 
incisions three-quarters of an 
inch long and carried down to 
the bone. These incisions are 
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so planned that the middle portion between them occupies one-half the lip: from 
the inner end of each incision the knife is carried upward to a point one inch 
beyoud the angle of the mouth. The two flaps thus marked out arc freely and 
deeply dissected up. 'l1hc lateral flaps are now raised and united by twisted 
sutures in the mcsial line, and supported as on a base by the middle flap. to 
which they are also attached by a few points of suture, leaving a triangul:ir 
even surface to granulate." 'l111is is a most satisfactory operation and always 
gives good results. 

Salivary Fistu la is usually seen in the line of Stenson's duct, and is the 
result of injury, operation, or abscess following obstruction. Should Stenson's 
duct from any cause be opened externally, saliva trickles out of the open
ing and a fistula is the result. It may follow suppurntion of the parotid after 
injur.v or fever. It is one of the most troublesome of affections, causing great 
inconvenience to the patient during mastication 1 when the flow of sa li va is 
much increased. rl'he first point in the treatment is to establish an opening in 
the mouth . 'rhis may be done by passing a probe through the external fistula. 
into the mouth in the direction of the duct, and then cutting clown on it from 
within and passing a probe daily. As soon as a free internal opening is estab
lished, the fistula rna.y be closed by touching it with a thermo- or electro-cautery. 
Another method of treatment is to pass a seton through the fistula into the 
mouth, bring it out of the mouth, and tie the two ends. In a few weeks a per
manent internal openin~ is established, when the seton ma,v be withdrawn, and 
the external opening will soon close (cf. p. 6-12). \\'hen the fistulous opening 
is small it may be at once clo~ed with a fine point of an elc~tric cautery. Jn 
certain cases plastic operation is required to close the fistula. 

Cancrum Oris.-'l'his is a form of sloughing plrngeclena which occurs in 
ill-fed1 sickly ch ildren who are recovering from some of the exanthemata, espc
ciall~~ measles and scarlet fever. A similar disease affects the pudenda of 
female children. It commences as a phlegmon of the check and lips, and is 
often first seen as a dusky r ed spot on 
the outer surface of the cheek. The Fw. 265. 
child opens its mouth with difficulty, 
and if the surgeon looks in the inside 
he will see a deep, sloughy, unhealthy 
ulcer opposite the dusky spot. Large 
portions of the check and lips m"y 
become gangrenous, and the sloughing 
process ma)' even extend to the bone, 
for it spreads with great rapidity. The 
discas.e, which is attended by consider
able fever and great depression, is Yery 
fatal, the patient usually dying from 
cxh:n1Rtion. Wh en recovery does take 
place the deformity resulting from the 
sloughing process is great (Fig. 265). 

Treatment.-Thc food should be the 
most nourishing possible, and stim ulan ts 
Rhoulcl be freely administered. "\Vhen Cnncrum Oris (.\ll)crt) 

the discn.se is first recognized the child 
should be put under ether and the parts freely cauterized with strong nitric 
acid. Afterwar<l they should be kept clean by antiseptic washes of Condy's 
fluid. creolinc, etc. 

Stomatitis, or inflammation of the mouth, usually occurs in the debili-
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tated when the digestive organs are out of order. 'l1he simplest cases are 
merely an infla.mmation of the mucous membrane, and ma.y be caused by any 
irritant, as smoking, carious teeth, hot foo<l, etc. 'l1his condition is easily 
treated by a wash of borax or chlorate of potassium. In some cases the inflam
mation runs into aphthous ulceration. rl1his is often painful, and has to be cau
terized by the solid stick of nitrate of silver preceded by coca"ine. Where there 
are recurrent attacks of aphthous ulceration the general health should be im
proved by tonics and nourishing food. 

JIIercurial Stomatitis and 1liercw·ial Glossitis are not uncommon in the 
trades in which mercury is used, and as a result of mercurial salivation from the 
internal administration of the drug. 'l'he cause should be removed, and potas
sium iodide avoided, as it increases the sali vation . Ord inary washes of borax 
should be employed, with cooling lotions. Ice is sometimes agreeable to the 
patient, though it has no influence on the disease. 

MALFORllATIONS OF' TllE TONGUE. 

T o ng u e- t ie, or shortness of the frrenum lingu~. 'I1he tongue is bound 
down and cannot be protruded beyond the incisors. This is a. congenital defect 
which is not uncommon, and when it exist~ to a. higL degree it prevents the 
child from suckling, and later may interfere witL articulation . In such cas~s 
it is nece~sa.ry to divide the tightened bands; this should be done with a pair 
of scissors with blunt points. The points should be directed to the floor of 

f1~~1~1~.b~~~0o~:~:-~~i~~~~~~~ln~c~1~3e~~:~;:~ ca.~-~~ ~i~slhe~a~:~s~;·~. on I~e~i1~~d~~:~t~! 
frronum ouly a small cut is necessary, and then the rest may be. tor? thro~gh 
with the fingers . Even this is generally unnecessa.ry, for the ch1ld 1 m crymg, 
still further frees the tongue. The frrenum ma.y be c~ngenital ~y too l?~g, and 
cases of death from suffocation have been recorded owmg to this concl1t1on, the 
patient "swallowing" the tongue. 
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Macroglossia is a congenital hypertrophy of the tongue analogous to 
elephantiasis. It is of slow growth, and as it enlarges causes great trouble, 
the mere size interfering with deglutition and speech. The tongue may 
protrude over the chin and reach even as far as the sternum. The subjects 
of this affection frequently suffer from epilepsy. 'l'hc great enlargement 
c:tu,es deformity of the teeth and jaws, especially the lower jaw. The teeth 
may become carious and fall out, and the lower jaw has been known to be 
dislocated or distorted by the pressure. 'l1here is constant dribbling of 
saliva, and the protruded tongue is much altered in appearance, indurated, 
swollen, and purplish in color; later, nodes, irregularities, and fissures appear 
on its surface, and occasionally the tongue ulcerates. On puncturing it there 
is not much bleeding, but there is oozing of large quantities of scrum. ~L1he 
disease is not, :is a rule, noticed for the first two years, as sucking appears to 
delay the growth of the organ by continuous pressure. The pathology of this 
disease was first elucidated by Virchow: he found that there was an overgrowth 
of interstitial connective tissue, with a remarkable infiltration of the whole organ 
with white cells collected here and there in a delicate network and forming true 
lymphoid tissue. 'fhe disease, no doubt, is due to congenital <lefcct aggra
vated by frequent attacks of glossitis. 

The treatment consists in the removal of the protruded portion of the 
tongue. Jn some cases the removal of a V-sha.ped portion will give the best 
results. Liga.ture of the portion of tongue protruded has been successfully 
practised, but nothing is so safe or simple as removal with knife, galvano
cautery, or 6craseur. 'The hemorrhage usually is not great, and the result is 
almost invaria.bly satisfactory . When bleeding is feared in young children, 
removal by the Ccrascur should be preferred, but in a.<lults the knife or scissors 
is better, as its use is not followed by sloughing. The tongue should be <lrawn 
forward by means of ligatures passed through its substance, and the incision 
should be made in such a manner that the tongue is left somewhat pointed ; 
the bleeding vessels should be tied as cut. The after-treatment is the same as 
tlmt used for partial removal of the tongue for any other cause. 

TUMORS OF TUE TONGUE. 

Nrevi are occasionally found in the tongue. If superficial, they may be 
treated by nitric acid or by puncture with thermo-cautery needles. When the 
growth is prominent and can be isolated it may be excised with scissors or 
treated with ligature. In excision the cut should be made a.II around in 
healthy tissue, the hemorrhage then being inconsiderable. 'l'he thermo-cautery 
knife also may be used. 'Vhen the growth is large and more diffuse, excision 
by the wire Ccraseur is a. valuable method of treatment; the Ccraseur should 
cut through healthy tissue. Ligature is seldom necessary in such cases, but 
when used should be passed deeply into the substance of the tongue and tied 
very tightly. 

con:s~P~~~clya:af ~11~~1~~~~h:Jmp~~~{1~~cur 1?:c tl;l~a~~::~~ ~f ~~~yto~,~~~ ~~~ 
affection occurs in ca.rly life, but when it exists in old people it is sometimes 
difficult to diagnosticatc from epitbelioma . 

.7'reatment.-Hcmova1 by scissors is the simplest and best mode of treat
ment when the growths are small; when la.rge, ligature is more satisfactory. 
If there be any indura.tion a.t the base or the slightest suspicion of the growth 
being malignant, to ensure complete removal the healthy tissue around should 
be exci:

4

ed as well as the growth. Butlin rightly states that "the treatment 
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of the larger and doubtful warts in persons O' 'C r forty years of age by caustics 
and other similar measures cannot be too strongly deprecated." 

Ranula is a. large cystic tumor which is seen under the tongue on one or 
the other ~idc of the framurn lingure. The tumor is semi.translucent, soft, and 
has coursin~ over it large dilated veins. It occurs oftener in adults than in 
children, and is usual1 y painless, but the sense of fulness and the discomfort 
induce the patient to consult a surgeon. It contains a clear, glairy fluid, 
mucoid in appearance, but rarely sali va. The exact cause of the swelling has 
given rise to much discussion. 'l'hcre is no doubt that it tD<Ly be due to dilata. 
tion of the ducts of the sali vary g lands. as well as to obstruction of those of 
the sublingual mucous glands. 

rJ1he treatment is not so satisfactory as would at first sight appear. If the 
sac is emptied, it soon fil1s again, and to prevent the return of the disease it is 
necessary to destroy the lining membrane of the cyst by caustics, after having 
excised a portion of the cyst-wall. Sometimes the inj ection of 15 minims of a 
mixture of tincture of iodine 10 parts, water 10 parts, and iodi<le of potassium 
1 part will avail. The solid stick of nitrate of si lver applied to the in terior 
of the sac gives the most satisfactory results. Butlin and Bryant recommend 
the old method of t reatment by a scton of strong silk , left for a week . Should 
this fail , a flap of the cyst-wall may be stitched back . 

Salivary Calculus.-A ca1culus may form in the ducts of the salivary 
glands. It has been seen in Stenson 's duct and in the ducts of the sublingual 
glands, but Wharton's duct is its more frequent situation. 'l'he calculus is 
composed ch iefly of oalcium carbonate and phosphate, and magnesium phosphate. 
It forms slowly, and may have been grow ing for years before it gives trouble. 
Suddenly inflammation may be set up, and the patient consults the surgeon for 
a large inflammatory mass between the tongue and the floor of the mouth. 'l1he 
subma.xillary gland is usually enlarged, and a fistula may form below the jaw. 
'.I.1hc diagnosis is not commonly difficult, for the hard mass can generally be felt 
with the finger. Cases are reported in which the infla111matory changes produced 
by the calculus have been mistaken for malignant tumor. The treatment is 
removal by free in cision over the tumor. 'l 1his is made inside the mouth. 
Coca"ine anesthesia is sufficient, as a rule. As soon as the cause is removed 
the swelling and inflammation disappear. 

Sublingual Cysts.-'l'hese are usually congenital , and arc rather infre. 
quent. Being situated between the tongue and the lower gurn, they are often 
mistaken for rauulre. They grow slowly, and the surgeon is ne\'er consulted 
until they are of considerable size, a:ld either interfere wi th cleglutition or pro· 
ject externally in to the submax illary space. They a.re painless, and are situ
ated between the muscles on the under surface of the tongue. They have been 
seen only in adults under twenty-fi "e. These cysts contain a. thick putty.like 
material, made up of epithelium, cholesterin, and fatty matter, and ha"e been 
described by some writers as sebaceous cysts, but they arc really dermoids, and 
may contai n ha.ir, teeth, and bone. The contents are sometimes semi·purulent 
and "ery offensive. They may grow to a considerable size, but generally are 
about the size of a smiill orange. The sac is often tough and fibrous, though 
someti mes it is very thin and easily broken, and its dissection is a matter of 
some difficulty. 

A subl iugual cyst is not difficult of diagnosis . It appears as a smooth, 
rounded swelling beneath the tongue, and often in the submaxillary space, but 
jt has none of the translucency so characterist ic of ranula. Instead of bemg 
actually fluctuating, the swelling has a. doughy feel and is inelastic: 'l'hey ma.y 
be multiple or single, central or lateral. The explanation of their occurrence 
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is simpl e. During development a portion of the epiblast gets folded in and 
shut off from connection with the external surface. It remains as a sac lined 
with epithelium, increases with the growth of the indi vidual, and is apt 
suddenly to take on rapid growth if anything stimulates the epithelial cells. 
The involution of the epiblast occurs between the genio-hyo-glossi muscles or 
between the genio-hyo-glossus and the mylo-byoid, which explains the central 
and lateral situation of the cysts respectively. 

The treatment is by excision , and this may be performed either from within 
the mouth or externally in the submaxillary space. The latter operation is 
preferable, as the region of the wound can be kept aseptic and the surgeon can 
more easi ly see what he is about. A vertical incision is made in the median 
line between the muscles below the chin, and when the sac of the cyst is reached 
it is pulled out gently and freed with occasional touches of the knife as it pro
trudes. If care be taken there is but little danger of hemorrhage. Should 
the cyst be large, the contents should first be evacua.ted. Ma.ny recommend 
the removal of these cysts through the mouth, especiall _v in females, as thus 
a scar is avoided in the submaxilla.ry space. It is simple in small cysts, but 
when large it will be found a difficult proceeding. 

Acute Clossitis, or parencbymatous inflammation of the tongue, is a 
somewhat rare affection. It is much more common in adults than in children, 
and more frequently attacks males than females. It sometimes follows specific 
fevers, or may be due to injury, cold. septic conditions of the mouth, bites of 
insects, etc. These, however, are special forms; ordinary spontaneous glossitis 
is said to be caused by cold and damp, and is looked upon by some as a 
catarrhal affection. 

At the onset of the affection the patient complains of tenderness of the tongue 
while masticating solid food. ri'he organ begins to swell rapidly, and within 
twenty-four hours it becomes twice its natural size and protrudes from the mouth. 
'fhe portion of the tongue within th e mouth is livid a.nd shiny, but th e part pro
truding is dry, crack <'<l, and brown. Pressure of the teeth ca uses its edges 
to become indented, articulation is impossible, and difficulty in swallow ing is 
always present. Frequently there is dyspnca. There is also a profuse secre
tion of sali\•a, which continually dribbles a.way from the mouth. 'She termina
tion of the disease is usually by resolution in four or five clays; there may be 
small superficial sloughs on the smface which leave ulcers; these, however, 
hca.I ntpiclly. Occasionally the inflammation is so acute that gangrene super
rencs. One of the rare terminations of this affection is suppuration. Some
times life is threatened by suffocation, and it may be nece:isary to perform 
tracheotomy. Con ti tutional symptoms, as fever, etc., are nlwa.ys present. 
llem iglossitis is a much rarer and a much less severe form of the affection 
than the preceding, and usually occurs on the left side. ':rherc is not so much 
difficulty in dcglutition, and there is never any dyspnea. 

Treatment.-Th e maj ority of eases get well in five or six days without 
much treatment. A saline purge, a chl orate of potassium wash, and the suck
ing of small pieces of ice form tl1e proper treatment in the milder cases; but when 
the symptoms arc urgent a.nU the distress great, surgical interference becomes 
necessary. A deep and long incision should be made in each side of the raphe 
near the root of the tongue, and free bleed ing should be encouraged. The 
bleeding is rarely severe, and th e relief following free incision is immediate, 
the tongue in a. few hours resuming its natural size. After incision suppuration 
is much less likely to occur. 

Syphil is of t he T o ngue.-Tbe most common manifestation of syph ilis 
in the tongue is in the shape of fissures. rrhese usually indicate a tertiary 
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period of the disease. Fissures are sometimes seen in the secondary stage on 
the side of the tongue, and are often aggravated by the sharp edge of a. carious 
tooth . 'l'he syphilitic fissure is usually very sensitive to the touch and a source 
of annoyance, though not surrounded by an inflammatory condition, as other 
fissures are. It may be single or multiple. The diagnosis is generally easy, 
for there are manifestations of syphi lis in other parts of the body. It should 
be treated by the ordinary antisyphilitic remedies; if secondary b,v mercury, 
and if tertiary by potassium iodide. Butlin recommends painting the fissures 
with a. ten-grain solution of chromic acid, which he says, in combination with 
mercury, heals them with great rapidity. When hen led they leave scars. 'Ter
tiary fissures may be produced by the breaking down of several small gummata, 
and arc of some depth and length. 'L'hey may plough up the dorsum of the 
tongue in every direction, and hea l under treatment very slowly. 

Ulcerntion commonly occurs during the secondary stage along the edges of 
the tongue. The ulceration is superficial, and a white patch on the mucous 
membrane of the cheek corresponding to the ulcer on the tongue will usually 
be found. lJ.lucous tubercles may also appear on the tip and borders of tl{e 
tongue during the secondary stage, but at the sarne time they are seen in other 
places; they are oval. grayish-colored masses covered with partly macerated 
epithelium. Gummata are seen, and may be superficial or deep, multiple or 
single. They may be absorbed or break down . The deep syphilitic ulcer is 
caused b_v thP breaking down of a gumma, and is usually situated on the 
dorsum of the tongue. It has sharp-cut edges and an indurated base. 

It must also be borne in mind that the primary lesion of syphilis-chancre 
-may occur on the tongue; it presents the appearance of primary sores in 
other parts, but its specific character may easily be overlooked on account of 
its ra1·ity. The submaxillary lymphatic glands are usually enlarged from the 
first. 

Tubercle of the Tongue.-Whcn tubercle a.ttacks the tongue it usually 
ma.nifests itself in the form of an ulcer, though tubercular fissures are some
times seen on the tip and borders. 11bey arc most often single, and may be 
stellate in shape. 

'fhe tubercular ulcer is seen most frequently on or toward the tip of the 
tongue, and when extensive it may be easily mistaken for cancer. 'l1be ulcer 
is irregular, with sharply-cut edges and pale, flabby granulations a.t the base; 
there is little surrounding induration: in its a.cl vanced stages it may eat deeply 
into the tongue. It is acutely painful, so much so that the lingual nerve has 
been divided to ease the sufferings of the patient. It may be a primary mani
festation of tubercle, but this is rare. It much more commonly occurs as a. 
secondary lesion. 'l'he rliagnosis is often exceedingly difficult. ~I.1he tongue 
has been excised for tubercular ulcer in mistake for cancer. The prognosis is 
quite a.s unfavorable as that of cancer, the patient succumbing to the disease 
in from a few months to two years. 

Cancer of the Tongue is always of one variety, Yiz. Epithelioma. lt 
commences as a small crack, nodule, or ulcer usually on the side of the tongue, 
though no part of the tongue is exempt. 'fhe posterior half is much less com
monly affected than the anterior. It occurs more frequently in men than 
in women in the proportion of' 247 to 46 (Barker). It will be found, on 
examining the various statistics, that cancer of the tongue occurs most fre
quently between the ages of forty-five and fifty-five. 

'l 1here is no doubt that smoking predisposes to cancer of the tongue, as 
many cases are preceded by leucoma or the so-called psoriasis of the ton11uc. 
'l'his condition may be produced by dram-drinking, smoking, and also s_vph1hs. 
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In 80 ca•cs l6 were preceded by leucoma (Butlin). The psoriasis and scars 
produced by syphilis, injury, or any other cause will predispose to cancer; any 
irrit:ition, such as a sharp tooth, the stem of a tobacco-pipe, a. badly-fitting tooth. 
plate, etc., will in somo persons excite ulceration which ma.y ta.ke on a cancer
ous action. There is no doubt, however, that cancer of the tongue ma.y orig
inate without any pre-existing disease or irri tation , but in the majority of cases 
some form of irritn.tion is the exciting cause of the disease. Many practitioners 
who are consulted by elderly people for ulcers of the tongue arc in the habit 
of cauterizing tho sore repeatedly with nitrate of ~il ver or other caust ic. This 
is a. most pernicious custom, and one which, while it ca.n do no good, may do 
infinite ha.rm : for, should the ulcer be ca ncerous, it only aggrava.tcs it, and in 
an ulcer wh ich is of a simple, non-ma.lignant character it may excite cancer by 
the continued irritation. Again, it does harm in cancerous ulcers by ca.using 
opera.tive measures to be put off until a period when opcra.tion can be of but little 
use, by soothing the patient with the idea that something is being done for 
him. Ulceration of the tongue in people over forty years of age should always 
be regarded with suspicion, and if there be any doubt as to its nature the ulcer 
and a. portion of healthy tissue around it should be excised. No doubt many 
cases of leucoplakia terminate in epitheliorna.. Wh en the ca ncerous ulcer is 
well developed or the induration at its base is marked, the diagnosis is not so 
difficult, but if there be any doubt a portion should be excised, and the micro
scope will usually establish the character of the disease. 

When the ulcer commences on the border of the tongue, it rapidly infiltrates 
not only the tongue, but also the fl oor of the mouth and the gums, and finally 
the jaw-bone itself is affected. 'The tongue becomes fi xed, and its motion is 
so limited that it cannot be protruded. Should the disease begin farther back, 
the ulceration or infiltration extends to the pi11ars of the fauces, the soft palate, 
and the tonsils. When the disease has advanced thus far, the glands in the neigh
borhood become enlarged. First, there is tenderness in the submaxi11ary 
region, with pain which shoots up to th e car; later, the glands may be felt, 
sma.11 and hard, but movable : as they increase in size they become fix ed . If 
the gl::t nds are affected early, the case is unfavorable, especially so when there 
is early involvement of the cervical glands immediately outside the angle of the 
jaw. As the disease progresses, deglutition and speech become difficult, there 
is profuse salivation, and a horribl e fetor of the breath. Patients ma.y die 
from hemorrhage due to the growth ulccra.ting in to some large vessel, or there 
may be frequent hemorrhages from smaller vessels, which may hasten the end. 
'!'he usual mode of death, however, is from ex haustion due to pain, sleepless
ness, starvation, ~ l aughing, etc. The average durat ion of the disease in 
patients who have had no opera.tion is from a year to eighteen months. Many 
case~ succumb in less than a. year, and few li ve longer than two years. 

Dia,qnosis.-In the advanced stages of cancer of the tongue the diagnosis 
is not difficult; the foul, deeply excavated ulcer with everted ragged edges and 
widely infiltrated base, with large granulations protruding from it, the pain, 
the fixation of the organ, and the induration of the submax illary glands, stamp 
the affection unmistak a.bly as carcinoma. At this stage operation is not very 
hopeful. 

The diseases with which carcinoma of the tongue a.re most likely to be con
founded are : 1, syphilitic ulceration, primary an<l tertiary; 2, tubercular 
ulcer; and 3, simple ulcer. 

From Syphilitic Ulceration.-The situation of the ulcer and the history of 
the cnsc will enable one to form an opinion. Syphilitic ulcers a.re usually pre
ceded by induration or the ex istence of a. lump at that point. In cancerous 
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ulcers the induration does not precede but follows the ulcer. 'rhere may be 
two or more gummata on the tongue. Cancerous ulcer is always single. Can· 
cerous ulcer occurs chiefly on the side of the tongue, syphilitic ulcer on the 
dorsum. In the ulcer of tertiary syphilis the lymphatic glands are rarely 
enlarged; in cancerous ulcer which has existed for some time they are always 
enlarged. Many cases occur in which the diagnosis can be satisfactorily settled 
only by the microscope. Even this is sometimes at fault and sometimes 
dangerous, for cases of rapid spread of the disease have taken place as the 
result of the cutting out of pieces of the growth for purposes of diagnosis. 

From Tuberculm· Ulcers.-In both the lymphatic glands are involved. 
The age of the patient and the extensive induration would point to cancer. 
In cases of tubercular ulceration we can usually get a history of tubercle in 
the patient's family. Of course tubercle bacilli should always be sought for, 
and if they are found all question as to the nature of the affection is set a.t rest. 

From Simple U1cer.-If simple ulcer be suspected, a cause, such as a 
carious tooth, tra.uma.tism, glossitis, etc., should be looked for. Simple ulcers 
have rarely much indura.tion about the base, but cancerous ulcers a.re remark
able for the deep infiltration of the surrounding parts. Should the ulcer not 
heal readily in a man over forty-five, it should be excised. 

Prognosis .-Cancer of the tongue, like cancer of other parts, if not ope
rated on, proceeds invariably to a fatal termination. It is of the utmost 
importance that the disease should be recognized in its early stages, when it 
is a purely local affection. At this period, if removal of the tongue be under
taken, the chances of the patient's remaining free from the disease a.re greater, 
and should the disease recur the interval of freedom is much increased. 

1'reatment.-'fhere is but one method of treatment of epithelioma of the 
tongue, viz. removal by surgical operation . With regard to other methods of 
treatment, by caustics, pastes, etc., they are not only useless, but hurtful. It 
cannot be too strongly insisted on that the treatment of cancerous ulcers by 
caustics is bad treatment, and that the only chance the patient has of cure is 
ea.rly removal of the disease by surgical operation. Operation always relieves, 
if it does not cure. Io Butlin's table of 80 cases, 70 were operated on, and 
9 p.tients were in good health a year after the operation . (See Operntions, 
below.) 

Wounds.- Usually wounds of the tongue are not serious, but Bryant 
mentions a case where death followed a wound of the tongue in a. small child 
from trickling of blood down the larynx, the child rlying asphyxiated. Wick
ha~ Legg relates c~~s of death following biting of' the tongue in p~rsons. the 
subjects of hemoplnha.. Wounds of the tongue may be produced m vanous 
ways, but most commonly the wound is caused by the teeth. Epileptics not 
infrequently bite the tongue during a. fit. 'fhe tongue may be severely wounded 
by a fall on the chin or by a. violent blow on the jaw when the tongue is 
protruded. The protruded portion of the tongue may be completely bitten off 
or one side only be injured. 

and ~~1~s~::f;~~~~~e c~~8t~·~J1:~ ~;~o~~!~~·:r,tfc~~~r ~:::a~1~: ~~1:h0e~i~.an§~~~1d 
the hemorrhage be profuse, its source should be sought for and the bleeding 
vessel, usually the ra,nine artery, tied. Oozing from the wound is generally 
arrested by bringing its edges together with sutures. In certain cases whe;e 
the wountl is far back, it may be necessary to pass a ligature through the tip 
of the tongue, draw it out, ancl examine the wound thoroughly; if the wound b_e 
small, it should be enlarged and the bleeding vessel secured. In some cases it 
may be necessary to use the cautery to arrest the hemorrhage; its use, how-
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ever, interferes with primary union. Sutures are not necessary if the wound 
be small, but if it be large and a portion of the tongue be hanging loose, 
the sides of the wound should be carefull.v brought together with deeply-placed 
silk or catgut sutures. These must be tied with more than the usual care, or 
they will loosen from the moisture and constant movements of the tongue. 
1.'he after-treatment of wounds of the tongue is similar to that of other wounds 
of the mouth. The mouth should he washed out frequently with weak Condy's 
fiuid1 or a paint of iodoform and alcohol may be used. 

Foreign Bodies.-Wounds of the tongue ma.y be ca.used by foreign bodies, 
such as the stem of a tobacco-pipe, crochet-nee<lles, splinters of wood, etc. 
Foreign bodies are occasionally driven into the tongue in cases of gunshot 
wounds; these consist of teeth, portions of the jaw, etc. A bu llet ma.y also 
lodge in the tongue. When a wound of the tongue docs not readily heal, or 
when there is secondary hemorrhage, or, again, if a. sinus exists and an indo
lent swelling remains, a foreign body may be suspected. When it is removed 
the wound usually heals. But its removal does not always bring a.bout so 
happy a result; in more than one case this procedure has been followed by 
hemorrhage which has caused death. 

OPERATIONS ON THE TONGUE. 

Removal of a Portion o f the T ongue.-Should epithelioma of the 
tongue be confined to the tip or a very small part of the border of the anterior 
half of the tongue, and should the submaxillary glands not be enlarged- in 
other words, if the ulcer be early recognized as cancer-the removal of only 
a. portion of the tongue is justifiable, and gives a fair chance to the patient with
out submitting him to the much more formidable operation of excision of the 
whole organ. But the complete removal of the tongue is usually the better 
operation, unless the ulcer is very smaJl, for the chance of recurrence is much 
less than when only part of the organ is ta.ken away. Partial removal of the 
tongue may be perfol'med with galvanic ecraseur, wire Ccrnseur, knife, or scis. 
sors. 'fhe knife is to be preferred when it is necessary to remove only a. small 
pa.rt of the tongue. '..L1he method recommended by Mr. Barker is very simple 
and efficacious. A gag hn.ving been introduced, the tongue is drawn out by 
means of two ligatures placed one on each side of the median line of the 
tongue near the tip. 11he tongue is then split down the middle, tUHl the diseased 
half is freed from the floor and side of the mouth with scissors. Needles are 
now passed through the tongue behind the disease. and the loop of the (fora
seur is placed behind them, tightened, and the affected half removed. 1,he 
loop of the ecraseur should he of wire or whip-cord. The objection to the 
use of the galvano-cautery is the troublesome slough which fol1ows. 

Removal of the Entire T ongue.-In cases where the cancerous ulcer 
involves the posterior half of the organ or is at all extensive it is necessary to 
remove the whole tongue. In removing the tongue one of the chief dangers 
is hemorrhage, and before proceeding farther it may be well to mention a 
very simple and ready method of arresting hemorrhage occurring either 
a.ccidenta.lly during operation or afterward. 'l111is method was introd~ced .by 
Mr. Heath of London, '1nd has been adopted by most surgeons. It is this: 
"1'he forefinger, passed well down to the epiglottis, is made to hook forward 
the hyoid bone and drag it up as far as practicable toward the symphysis men ti. 
'.l'he effect of this is to stretch the lingual arteries so as to completely control 
for a. time the flow {If blood through them, and in this way portions of the 
anterior part of the tongue may be cut off almost bloodlessly." 
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'rhc points to be kept in view in operations on the tongue for malignant 
disease are: (1) The possibility of removing all the disease; (2) the pre
vention of hemorrhage; (3) the avoidance of the entrance of blood into the 
air-passages; and, after operation, (4) the preservation of an aseptic condition 
of the mouth au<l secretions until healing is complete. 

The various operations which have been practised for the removal of the 
entire tongue are very numerous. The most popular operation with English
speaking surgeons at the present day is that known as Whitehead·s, viz. 
removal of the tongue by scissors; this may be <lone with or without pre
liminary ligature of the lingual arteries. A few years ago nearly every surgeon 
employed the galvanic or wire Ccraseur, but the occurrence of secondary 
hemorrha~c when the slough separated was so frequent that the 6craseur has 
been supplanted by the scissors. 

Whitehead's Operation.- The operation for the remo\•al of the tongue 
is thus described by Mr. Whitehead: The head being placed in a good 
light and a gag introduced, the tongue is drawn well forward by a liga
ture through its tip: with a pair of sharp scissors the framum is then divided, 
and, strong traction being made on the tongue, its attachments are gradually 
freed by a series of short snips canicd as far back as possible. The lingual 
arteries may be secured as they are cut. The stump should be kept under 
control as regards hemorrhage by a strong silk ligature passed through the 
remains of the glosso-cpiglottidean fold, and retained for twenty-four hours. 
Mr. Whitchea.d st:ttcs that he has never seen any trouble from hemorrhage. 

Kocher's Operation (Fig. 267).-Kocber bas performed complete excision 
of the tongue 10-l times, with 20 deaths. These deaths were chiefly in cases 
complicated with extension of the disease to the floor of the mouth, tonsil, and 
lower jaw. In 66 uncomplicated cases the mortality was only 3 (4.5 percent.). 

':l1his is the only operation for the removal of 
Fw. 267. the tongue which aims at preserving the 

parts in a thoroughly aseptic condition. 
Tracheotomy is first performed and a well
fitting canula introduced. The pharynx is 
then packed with a carbolizecl sponge with 
a cord attached, so that it can be easily re
moved when necessary. An incision is now 
ma.de, commencing a little below the tip of 
the ear and extending down the anterior 
border of the sterno-mastoid muscle to a.bout 
its middle, then forward to the body of the 

Koohec'• tnci•i~~n~e~emoval of the ~?:iji~~:t~'i:n~U~~~~gt:h:h:njt:~~r ~ll! ~ 
suiting flap is turned up on the check, and 

the lingual artery is ligatured as it passes under the hyoglossus muscle. The 
faci:tl artery and any veins that may be in the way are also secured. Com
mencing from behind, all the structures in the sub maxillary fossa are removed, 
viz. the lymphatic glands, the submaxillary, and, if necessary, the sublingual 
glands. rrhe opposite lingual artery is now tied by a separate incision if the 
whole tongue is to be removed. The mucous membrane along the jaw and the 
mylo-hyoid muscle are then divided, am! the tongue drawn out through the 
incision and removed with scissors or galvano-cautery; the latter is preferre_d 
by Kocher, as there is less liability to after-oozing. The after-treatment ts 
most important: if the operation b(' an extensive one, the external wound 
should not he closed. Kocher's endeavor is to avoid the two great after-
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dangers of excision of the tongue, pneumonia and genera.I septicemia. To pre
vent the discharge from causing infection, the whole cavity of the mouth and 
pharynx is plugged with carbolized sponges and iodoform gauze. 'rhe patient 
is fed partly by the rectum, but chiefly by the throat with a tube, twice a day, 
when the dressings are changed. Thus, if all the minute directions are 
enforced, the wound remains aseptic throughout, and no food or discharge from 
the wound can possibly enter the air-passages. There is one thing that the 
operator cannot guard against, and that is vomiting: should the patient vomit, 
as is so often the case after the administration of anesthetics, the elabora.te 
preparations against sepsis may come to naught. In Kochcr's hands this 
operation has been most successful. 

Renwval of the '.l'on,que after IJivision of the Lower Jaw.-'11his operation 
was introduced by S6dillot of Strasburg, and afterward practised b,Y Symc of 
Edinburgh . It eoni;;ists in making a vertical incision in the lower lip1 sawing 
through the inferior maxilla at the symphysis, separating the two sides of the 
jaw, and <Ira.win~ out the tongue and removing it by scissors, (!craseur, or 
knife. The divided portions of the jaw are afterward wired together. It is 
best to rlrill tbe holes for the sutures before dividing the jaw. This ope
ration answers well when the floor of the mouth is in\•olved in the disease. 

Results of Operation.-The immediate results following excision of the 
tongue a.re fairly good, considering the severity of the operation. Whatever 
operation is practised, the mortality in a series of cases is about the same, and 
the metho<l has less influence upon the mortality than the after-treatment. In 
219 cases collected by the writer from the tables of Agnew, Nunneley, Barker, 
Whitehead, Langenbeck, and Kocher there were 26 deaths (11 .87 per cent.). 
The chief ca.uses of <lea.th are septic pneumonia, pyemia, shock, and exhaus
tion. When the tongue alone is excised the risk is much less: the fatal cases 
occur most frequently whcu other parts are involved, as the tonsil, jaw, floor 
of the mouth, glands, etc., suc~1 conditions requiring more severe operations. 

Operation always relieves, 1f it does not cure, cancer of the tongue, recur
rence being the rule. Barker has collected 170 cases in which the whole or 
part of the tongue was removed, and in only 17 was there non-recurrence at the 
end of a year. The duration of life in cases not operated on is about a year, 
in those operated on about nineteen months, a clear gain of se\'Cn months. 

IJangers of E.z:eision.-llemorrbage formerly was much dreaded in these 
operations, but with modern methods of arresting it this fear has vanished. 
Secondary hemorrhage also is much less frequent now that the Ccrascur bas 
been almost discarded. 

'!'he "reatest dano-er connected with excision of the tongue is without doubt 
septic p;eumonia oreJ other lung affections, produced by direct infection from 
the fetid discharges of the decomposing wound. In some ca.ses ther? is gan
grene of a portion of the lung or a number of small, foul, c1rcumscnbed ab
scesses; in others, :i condition of broncho-pneumouia. 

A.fter-treatment.-The most important point in the after-treatment is to 
preserve a. condition of ascpsis in the wound, for1 as has been shown above, the 
greatest danger is clue to direct septic infection from the wound itself. Again, 
the swallowing of blood at the time of operation tainted with the foul discharges 
of the cancerous ulcer should be carefully guarded against by having the mouth 
th~roughly and frequently washed out. with some ~ntiseptic ~olution? a_s Condy's 
fimd, carbolic acid, etc., before operation, and durmg operation avo1d111g a con
Jition of too profound anesthesia, and by posture as far as possible. After 
operation the wound in the mouth should be pa.eked with sticky io<loform gauze, 
as recommended by Billroth, painted over with alcoholic solution of iodoform 
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an1l resin, or at least dusted with iodoform crystals. Whitehead recommends 
a varnish made. of the. ordi nary .constituents of Fri~r's bal~a?1, subs~ituting a. 
saturated solution of 10cloform rn ether for the rectified spmt. It 1s well to 
feed the patient as freely and early as possible by the mouth: the results of 
this procedure are as good as, if uot better than, when, as was formerly ad\·o
cated, the patient is fe<l for the first few days by the rectum. For feeding by 
the mouth a. very good arrangement 1s a soft catheter with a piece of rubber 
tubing attached to it, and to this again is attached a glass funnel: by pouring 
liquid food into the funn el the patient can be easily and comfortably fed . 
Should any fetor appear in the wound, the mouth shoulrl be frequently washed 
out with a solution of Coudy's fluid , carbolic acid, or potass ium chlorate. 
Whitehead says that instead of keeping the pati ent in bed he shou ld rather 
be encouraged to sit up the day after the operation , or even to go out if the 
weather be fine; in this way discharges of blood from the wound are less liable 
to get into the air-passages. 

DISEASES OF 'fIIE JAWS. 

Congenital Deformities.-In the descript ion of the development of the 
face the various deformities of the jaws have been alluded to. These include 
cleft palate, arrest of development of one or both sides of the lower jaw, non
union of the two halves of the lower jaw, with meclinn fissure of th e lower lip, 

:;r{~s~0~t:u;;~:1~~!::r~f~~!n:::::; j~~ fs0~~:e~~!~:0 :s~~ra~~r: 1~~~ge~~~~i 
dislocation. All these deformities of the j aws, with the exception of cleft 
palate, are extremely rare. 

Acquired Deformities of the jaws are not uncommon. H ypertrophy of 
the tongue may result in deformity by constant pressure. Chalk reports a case 
of disloca.tion produced by it. Sucking the thumb has a very marked influence 
on the posit ion of the teeth, and if persisted in ma.y cause considerable deform
ity of the jaw. Cicatri ces outside the mouth may produce deformities. Burns 
in childbood may be followed by deformiti es, such as binding the lower lip to 
the sternum , and hence pulling forward the lower jaw to a considerable extent. 

Abscess of the Gums and Jaw, or "gum-boil," is a very common 
affect ion, and is due to irritation from decayed teeth. Sometimes it is quite 
superficial and can be cured by puncture, but at other times, when connected 
with the diseased root of a tooth, it is much deeper and is accompanied by a. 
consiclera,ble swelling of the face and severe pain . In such cases exit may be 
found for the abscess along the surface of the tooth and temporary relief be 
afforded, but the affection recurs, and nothing short of careful treatment by a. 
competent dentist, and sometimes remornl of the tooth, wi ll benefit the patient. 
When the abscess breaks externally it may give rise to an external fistula., 
which wi ll close when the offending tooth is cured by the dentist. In certain 
cases the abscess, when untreated, may lead to necrosis of bone. The treat
ment then is early and free incision of the gum and ex tract ion of the diseased 
tooth, unless it can be saved by the dentist. 

Necrosis of the jaw may be the result of very different causes. I t may 
follow one of the zymotic diseases, or be produced by injury, ostitis, periostitis1 
exposure to the fumes of phosphorus, or mercury. A carious tooth may be the 
commencement of a necrosis of the jaw if not properly treated. The predis
prn;ing en.uses are struma, syphilis, and lowered conditions of the system from 
disease or from deficient food. Necrosis occurs nearly as often in the upper 
as in the lower jaw, and is seen at any age. It is always preceded by intense 
and deeply-seated pain and inflamed and swollen g ums; the teeth become 
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loose, and soon sinuses form in e\•ery direction, giving exit to pus. On passing 
a probe, dead bone is easily felt . Soon the health of the patient deteriomtes 
and a supporting treatment is necessary. The bone is bathed in pus, becomes 
loosc

1 
aud is easi ly removed through an incision in the gums, followed by deter

gent mouth-washes, as noted above. 
Phosphorus Necrosis frequently exists without the patient's at first 

being a.ware of it. It is very ra.pid and involves a large extent of bone. 'J'he 
symptoms are those of other forms of necrosis. The necrosed bone is usually 
porous and is of a dirty gray color. 

Treatment.-The dead bone should be quite loose before removal is under
taken, as tearing out a portion not yet fully separated may lead to serious acci
dents, such as wounds of vessels and fracture of the new bone. It is better, 
if possible, to remove the sequestrum from the inside of the mouth, and where 
the necrosis involves the upper jaw this can usually be easily clone, for, as a 
rule, the alveolar process only is involved. But in necrosis of the lower jaw 
the surgeon must be guided by the situation and direction of the sinuses, which 
often point externa.lly. ~l1he necrosed bone in such cases may often be more 
easily removed by an incision along the line of the lower jaw. 

Epulis.-This is a term which is applied to various tumors of the gums. 
They a.re really not connected with the gums at all, but with the periosteum of 
the alveolar process and sockets of the teeth. ~l1wo forms are usually described, 
viz. simple or fibrous epulis and malignant or myeloid epulis. 

Simple Epulis is seen as a smooth, rounded growth, red in color, elastic, 
and appearing much the same as the gum. It soon ulcerates and a sero-puru
lent discharge exu<les from its surface; or it may ossify. 

Mali'gnant or 1'Iyeloid .E'pulis is a much more serious affection, and is 
generally connected with the socket of the tooth. It is very vasculur, of a. 
purplish color, grows rapidly, and soon presents a large funga.ting mass, whicL 
protrudes between the teeth and blee<ls easily; it never ossifies. 

Treatment.-Early and free removal is the only treatment for both ; not 
removal of the growth alone, but extraction of the tooth and removal of the 
alveolar process with the socket of the tooth. It is better to make two verti
cal cuts with a H ey's or other saw, and then with a strong pair of cutting 
forceps remove the portion of bone mapped out. In this way only will a 
successful result ensue. Without removal of bone the disease will nearly always 
return, even in simple cases. 

Hyperostosis is a very rare affection. Remarkable cases have been 
reported from time to time. The exciting cause of this affection may be a 
blow on the face. "'When on only one side, operation has been undertaken for 
its relief with success. 

Dentigerous Cysts arc found in both the upper and the lower jaw, and 
usually arise from permanent teeth as a result of some form of irritation. 
They are frequently mistaken for solid growths. In these cysts, from 
some unknown cause, the teeth remrun undeveloped within the jaw or may 
be inverted. The cyst-wall is generally very thick and lined by a vascular 
membrane. 'l1hc tooth may or may not project through this membrane. 

lJiagnosis .-When a slow-growing, painless, solid tumor of the_jaw is seen 
in a young person, the surgeon should always examine the teeth. Ile will prob
ably find a tooth absent or a temporary tooth where a permanent one ought 
to be. Jaws have been removed for this affection under the supposition that 
the tumor was malignant. It is better, therefore, in a young person, even if the 
disease is not looked upon as a dentigerous cyst. to cut into the tumor before 
mutilating the patient by the removal of the whole or a portion of the jaw. 
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Cysts of the Lower Jaw.-A limited portion of the lower jaw may be 
expanded gradually by a single cystic growth . Such a cyst grows slowly, its 
wall becomes thinner and thinner, and the tumor distinctly fluctuates. The 
bone becomes so thin that it crackles on pressure. It is said that these cysts 
originate in connection with the teeth. Sometimes a small cyst is connected 
with the root of a tooth, and Powers considers that they are of inflammatory 
origin. 

Multilocular Cysts.-'l'hase cysts are nothing but a late stage of solid 
tumors, this condition being due to cystic degeneration of ~arcomata and epi· 
theliomata. There is often a development of bone in the interior of the cyst. 
They sometimes grow to large size and are of years' growth. Frequently they 
are painless. Excision of the jaw is the only legitimate method of treatment. 

TUMORS OF THE JAWS. 

Tumors of the jaws may be divided into non-malignant and malignant. 
The non-mal~qnant are-(1) Fibroma: (2) Enchon<lroma; (3) Osteoma. 
Fibroma.-Fibrous tumors of the jaws are not uncommon, and resemble 

other fibrous tumors as regards their clinical history and appearance. They 
grow from the periosteum1 especially of an alveolus, and resemble epulis; 
or they may grow from the endosteum and expand the jaw by their growth . 
Such tumors usually make their way into the antrum or nasal fossre. They 
may occur in early life. Their growth is slow, but they persistently increase. 
They seldom attain very large size nowadays, because being in an exposed 
part of the body they are usually removed early. 'l'hey are painless and non
malignant when compared with cancer. 

1'reatment.-Remova1 of the tumor and of the entire portion of the jaw 
which gives attachment to it is the only form of treatment of any avail. 
'rhese tumors not infrequently return after au apparently complete removal. 

Enchondroma is a rather rare form of tumor of the jaw. It is some
times of immense size, and in certain cases has killed the patient by suffocation. 
Enchondroma usually appears in early li fe as a tumor of the antrum or body 
of the lower jaw, is Very hard, somewhat nodular, and grows more rapidly 
than fibroma. Occasionally it ossifies. Enchondromata are very apt to recur 
locally when removed. 

Osteomata of the jaws are rarely met with. 'l'hey may consist simply 
of an outgrowth from the bone or of a general thickening and enlargement 
of the whole bone. 'l'hey are usually hard, compact, and ivory-like on sec
tion ; others, again, have a more lamellatecl structure. 'l111e only treatment is 
removal. 

'l'he malignant tmnors are--(1) Carcinoma; (2) Sarcoma. 
(1) Carcinoma.-Epitlwlioma is the only form of cancer affecting the 

jaws. It is, unfortunately, by no means uncommon, and may occur in the 
comparatively young. It is said that the upper jaw is more frequently 
affected than the lower. 'l'he disease first appears in the gums, and then 
spreads to the bone. It rapidly infiltrates, and is thus distinguishable from 
tumors of the non-malignant kind. The sk in becomes adherent, and ha_s a. 
brawny-red appearance. It is detected at an earlier stage in the lower pw 
th au in the upper, and soon infiltrates, ulcerates, sloughs, and inv?lvcs the n~1gh
boring lymphatic glands. Its growth is usually rapid, and 1t is especially 
malignant, recurrence soon after removal being the rule. Unless removed m 
the earliest stages the case is hopeless. 

(2) 'l'be various forms of Sarcomata, such as cystic, myeloid, fibrous, and 
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spinclle-ccllcd, attack the jaw, and should be treated by early removal. 
Operation is rarely permanently successful, rapid recurrence being the rule, 
even when the whole lower jaw is remover!. They usually grow from the 
periosteum. In the early stages a. rapidly-growing sarcoma ma.y be mistaken 
for au abscess. 

DISEASES OF TllE TEMPORO-MAXILLARY ARTlCULATJON. 

Tubercular disease of this joint is very rarely seen; the most common 
affection is Rh eumatic Art h ritis, which may affect one or both sides. It is 
a. painful affection, an<l produces absorption of the interarticular cartilage and 
the outgrowth of bone as in other j.oints. 'The deformity produced is a. protru
sion of the chi n forward i f both jomts are affected, and to one side if on ly one 
articulation is involved. It does not lead to osseous ankylosis. 

Ac ute A rthri t is may be due to injury or to the extension of inflammation 
from other parts, as the ear, etc. If it goes on to suppuration, the joint may 
be destroyed and fibrous or bony ankylosis result. The disease should be 
treated by the :ipplication of leeches and hot fomentations, and if pus forms 
it should be evacuated early. 

Noisy Mastication.-This is a peculiar phenomenon met with in certain 
individuals, in whom some movements of the jaw during mastication are 
accompanied by a. snapping or cracking noise. 'l'his in certain instances is 
so loud as to be heard even across a small room. Patients in whom this is 
noted are usually quite unconscious of the fact, having become so accustomed 
to it as not to notice it themselves. The condition which gives rise to it is one 
of painless relaxation of the ligaments of the ternporo-maxillary joint, and 
seems in many instances to be of congenital origin; in others it is produced 
by ca.uses which have operated so slowly as to be vague. It is a condition 
of no prLthological significance, being simply an annoyance, and one which on 
account of its etiology it is almost impossible to cure. About the only hint 
of value which can be given to the patient is to cat very slowly and to get 
into the habit of keeping the muscles of the jaw in that kind of tension which 
will prevent tLc possibility of too sudden contact of a.rticular surfaces. 

Anky losis of t h e Jaw is usually confiner] to one side, but may affect 
both, :ind m•y be bony.or fibrous. It is not infrequently the result of suppu
ration. Its recognition is easy. 

Operations for tbe relief of this affection have been devised by Ilumphry of 
~am bridge, Esmarch, Rizzoli, and oth~rs . Tbeseoperations all consist in simple 
division of the neck of the jaw or in division with removal of a. portion of bone. 
Esmarch advises the formation of an artificial joint by the removal of a wedge
shape<l piece of bone through an incision in front of the masseter, and Hizzoli 
ad,•oca.tes cutting through the ja.w with forceps introduced through the mouth. 

omc of these cases after operation do we11 and have free movement of the 
jaws for a timc1 but many relapse and moYetncnt becomes again limited. 

Closu re of the J aws.-'l1his may be merely temporary, due to some 
hysterical condition or to some reflex irritation of the muscles of mastication. 
'l1he exciting cause may be the cutting of a. wisdom tooth or the failure to cut 
one. This ma.y be due to ma.I position or want of room. In such cases the patient 
should be put under ether, the jaw thoroughly examined, and an incision made 
over the :tffccted tooth, or the next tooth extracted. Sometimes it may be neces
sary to extract the wisdom tooth or to chisel a.way the surface of bone over it. 

Permanent G'losure of the Jaws may be due to ankylosis, which has been 
described a.hove, or more commonly to cica.tricial contraction from ulceration an<l 
slougbing the result of gangrenous stomatitis in early cbilclhoocl. The slough 
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not infrequently involves the whole thickness of the cheek, and hence the 
resulting cicatrix is very extensi,,e and unyielding, and the cheeks are blended 
with the gums so that movement of the jaw is impossible. Division of the 
cicatricial bands has been folJowed by no good results, and plastic operations 
that have been devised have prorecl almost useless. '!,he best treatment is 
division of the jaw as for ankylosis and the forming of a false joint in front 
of the cicatrix . Heath speaks highly of Esmarch's operation for the relief 
of this condition. 

DISEASES OF THE TEETH. 

De nta l Caries.-This is a very common affection, few persons reaching 
adult lifo without having suffered from it. It is a decay on the surface of the 
tooth which causes the tissues slowly to soften anrl disintegrate until the pulp
cavity is reached. It may commence in the enamel or in the dentine beneath 
the enamel. When the enamel is attacked, it becomes opaque and soon is dis
colored; when the dentine is reache<l, the progress is more rapid. The dis
eased portion may be nearly black, but it is usualJy of a dark brown. The 
deeper the stain the slower the decay. Carious dentine has a smell peculiar 
to itself. The much-disputed question of the active cause of dental caries has 
been finally settled by ~Ii1ler, an American dentist, now in Berlin, who has 
conclusively shown that dental caries is due to the bacteria in the mouth, of 
which there arc a large number. 

The predisposing causes of caries are (1) some defect in the enamel, so that 
the dentine is exposed to the action of decomposing food and the bacteria in the 
mouth ; (2) injury due to the too great crowding of teeth, the pressure causing 
absorption of the enamel and thus exposing the dentine; (3) the accumulation 
of decaying substances between the teeth. In certain diseases, such as fevers, 
etc., decay is more liable to occur. Pregnancy and the various forms of ill 
health, by deranging digestion, are frequent predisposing causes. Imperfect 
calcification of the teeth and hereditary conditions may also predispose to 
caries. 

Tlte Exciting Causes of Ga1·ies.-(l) 'l'he acids which are the products of 
fermentation and chemical decomposition of foorl and other matters in the 
mouth, also a.cid mucus secreted by the ~urns; (2) when the dentine is 
exposed, certain organisms, such as the Leptot!trix buccalis, appear and per
vade the dentine and grow at its expense. When the pulp-ca.vity is reached, 
severe pain is experienced. Owing to the pulp being confined within 
bony walls, it cannot expand under the influence of intlammation; hence 
great pressure is the result, and consequently intense pain. The pulp recedes, 
the inner surface of the cavity is attacked, and the disease proceeds from 
within outward. Certain teeth are more liable to decay than others. 'I1his 
is particularly true of the "sixth-year molar," or the first of the permanent 
teeth to appear. Surgeons frequently overlook this tooth. The same tendency 
to <lccay exists in the "wisdom" teeth. 

Treatment.-'l'hc treatment of caries comes more within the province of 
the dentist than within that of the surgeon, and consists in the removal .of 
the decayed tissue, so that a healthy surface is left, and then filJing the cavity 
with gol<l-lcaf, amalgam, or other suitable material. rllhc preventi~c tr~atment 
consists in preserving perfect cleanliness by toothbrush and ant1sept1c pow
ders and maintaining a good conrlition of hea.lth. . 

Dental Periostitis.-'l'he periosteum lining the sockets of the teeth is 
liable to become inflamed, a di,eased tooth being very frequently the _cause. 
'fhe affectiou may be acute or chronic. When it goc on to suppura.twn an 
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alve-olar abscess, or gum-boi l, is the result. The tooth is very tender, espe
cially on pressure, and feels as if it were too long; it afterwar<l. becomes 
loose and protrudes from the socket. This affection must not in its first 
stages be confounded with inflammation of the pulp. In this latter, although 
the pain is intense, still the tooth is not tender and does not feel as if it were 
too large for the socket. 'rhe results following a neglected alveolar abscess 
have been described above under Abscess of the Jaw . 

Treatment.-Rcmoval of the cause is the proper treatment, viz. extraction 
of the diseased tooth . If left, the inflammation recurs, and in the end the 
tooth has to be sacrificed. 

Syphilitic Teeth.-'l1he peculiar teeth which occur in ch ilrlren with inher
ited syph ilis, first described by Mr. Hutchinson, bave already been mentioned 
in the chapter on Syphilis. 

Extraction of Teeth.-'fhe extraction of the temporary teeth is a sim
ple matter, as in the natural course of events the roots arc absorbed and the 
crown of the tooth is shed from the gum. 

'l'hc permanent teeth, however, frequently give some trouble, and unless 
the opera.tor uses judgment and care in the extraction serious damage may 
be done. The surgeon must remember that skill is more requisite in the 
extraction of a tooth than strength. The best instrument for extraction is 
the forceps, of which there are many different kinds, but for a.11 practical 
purposes two or three pairs are all that the surgeon will require, for the upper 
jaw a bayonet-shaped forceps with straight handles, and for the lower the 
Universal lower molar forceps . 'rhe first two molars of the upper jaw and 
the canines are the most difficult to extract, the easiest being the incisors and 
bicuspids. In extracting a tooth with a single root it mriy be first loosened 
by rotating it before pulling, but this procedure is useless in the bicuspids and 
molars; here the fangs are Oat and cannot be rotated, but by a swa,y ing move
ment, first outward, then inward, for the upper teeth, and inwar<l and then 
outward for the lower molars, the tooth is loosened and comes away easily. 1l 1he 
tooth should be seized as near to the root as po~sible. Care is to be taken 
not to break off any portion of the alveolar process, for, though serious results 
rarely follow, yet sometimes necrosis occurs. For the removal of stumps of 
teeth special forceps are required. 

Irregularities of the Teeth are comparatively com1oon, an<l ex ist usually 
in the permanent set alone. ~L11rnmb-sucking is a frequent source of irregu
larity, causing all the front teeth to protrude; crowding of the teeth also is 
often seen, and is relieved by extraction of one or more teeth, thus giv
ing room for the others to develop. Too early extraction of the temporary 
canines of the upper jaw mriy cause the premolars to encroach on the territory 
of the permanent canines, and thus produce deformity. ~·eeth which when 
first erupted appear very irregular, as development proceeds often get into 
line, and are finally quite regular in appearance. Supcmumerary teeth nor 
infrequently appear. The treatment of irregularities is purely mechanical, 
and is fully describcU in works on dentistry, and surgeons would do well to 
refer such ca~es to dentists for treatment. 

Toothache.-Usual ly this is a symptom of dental caries, the ulceration 
having exposed the pulp. It may also be due to inflammation of the peri
ostcum covering the root, oRs ification of the pulp, or exostosis of the root. 
Healthy teeth may be affected with severe pain from a neighboring diseased 
tooth, in the same way as in some cases of hip-joint disease the pain is in the 
knee. In doubtful cases it is always ad visa.hie to examine the teeth very care
fully in order to see which one is the source of trouble, and so to prevent 
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extraction of the wrong tooth. Occasionally the toothache may be clue to 
neuralgia. In cases of exposed pulp pain may be relieved by the oil of clove,, 
creasote, carbolic acid, chloroform. aconite, and other remedies, applied on 
absorbent cotton wool. Painting the gums with equal parts of tincture of 
aconiLe and tincture of iodine sometimes affords relief. Extraction should 
never be undertaken except as a last resort. 

Hemorrhage after Extraction of a Tooth.-Blceding occurs in all 
cases, but it is generally slight, and even if the oozing goes on for some time 
there is usually but little danger. In cases of hemophilia or purpura hremor
rhagica the extraction of a tooth is a serious matter and may be fa,tal. Slight 
hemorrhage may be arrested by cold . In severe cases the cavity should be 
cleansed of the blood-clots and carefully and tightly packed with cotton or strips 
of lint with tannin rubbed into the meshes, a.nd over this a plug of lint, and 
pressure made by closing the jaws on the plug and fixing them with a four
tailed bandage. It is only in the most severe cases that the plug has to be 
soaked in pci·chloride of iron or the cavity touched with the actual cautery. 

Odontomes, or Tooth Tumors.-Broc;t first described these tumors in 
1867. They consist of very greatly hypertrophied dental tissue. Malformed 
teeth and teeth with warty excrescences are sometimes included in this 
group. A true odontorne is usua11y encysted, has no attachment to the sur. 
rounding tructures, and rarely gives rise to much irritation. One variety 
occurs in the lower jaw and contains the formative elements of one or two 
molars. It grows irregularly and bears no resemblance to a tooth in sh:ipe. 
This tumor, which grows slowly and expands the bone, may be mistaken for a. 
true tumor of the lower jaw, and portions of the jaw may be unnecessarily 
removed . It is important, therefore, especial1y in all cases of tumors of th-> 
lower jaw, tha.t the surgeon before sacrificing a. part of the jaw should bear 
in mind the possibility that the tumor may be an odontome. Where tooth 
tumors arc attended by inflarnma.tion it is possible to rnista.ke the case for one 
of necrosis. Some odontomes affect all the tissues of the teeth; others affect the 
enamel or the dentine only. Sometimes there is a. fistulous communication with 
the external surface of the cheek. The treatment is sufficiently simple. If 
the growth is small and is merely unsightly, it may be removed, but in cases 
in which it consists of a large mass of dental tissue imbedcled in the jaw an 
incision should be made over the growth, antl then with a bone elevator or 
forceps the tumor can be easily enucleated without serious damage to the 
jaw. 

DISEASES OF THE PHARYXX. 

CoxGENITAL MALFORMATIOXS or TUE PuARYXx.-These are not common. 
Fistulre occur in rare cases and communicate with the pharynx, trachea, or 
oo:;ophagus. 'l1hey are due to persistence of the branchial clefts. Pharyngeal 
fistula~ usually occur as minute orifices on one or both sides of the neck below 
the glottis, their direction being upward to the pharynx u.nd oosophagus. '.I.1hey 
occur in the line of the old branchial clefts, the lowest being near the sternal 
end of the clavicle, the next opposite the thyroid cartilage, and the highest 
between the thyroid cartilage and the hyoid bone (Paget). When two in num
ber they are often symmetrical. They vary in length from half an inch to 
one and a half inches, and barely admit a probe, though the diameter of the 
fistula is always greater than that of the external opening. The internal open
ing of the fistula is found in the lateral wall of the pharynx, behind the cornu 
of the hyoid bone, or in the pharyngo-palatine side. The fisrulre are lined by 
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a smooth membrane, which secretes a mucous fluid. They may be cured by 
cauterization with the actual cautery. 

Diverticula from the pharynx and resophagus which are congenital indi~ 
cate also incomplete closure of the branchial clefts and occur in the same 
regions as the fistulre; occasionally they are ~ot ~on genital, b~t acquire?· 

Tonsillitis (Quinsy, Cynanche tons1llaris).-Acute inflammat10n of 
the tonsils sets in very suddenly with such symptoms as severe rigor, high 
fever, headache, and general malaise. The tonsils soon become swollen, red, 
and painful, rendering swallowing difficult. The glands beneath and behind 
the angle of the jaw enlarge. and become very ten~er on pressure. One tonsil 
is usually affected first, and 111 a day or two there 1s a fresh onset of fever and 
the opposite one becomes sim ilarly inflamed. When both tonsils are simulta
neously attacked it jg generally an indication of septic infection. 'l'he patient 
has great pain during swallowing, not only in the throat, but in the ear and the 
side of the neck. Articulation is difficult, and both hearing and the sense of 
taste arc impaired. 'l'hc temperature may go as high as 104°-105° l?. The 
inflammation most frequently terminates in resolution in the course of a few 
days, but occasionally it goes on to suppuration. When suppumtion occurs 
the swelling in the tonsil increases rapidly and extends toward the soft palate, 
the tongue becomes swollen and foul, the breath fetid, and swallowing very 
difficult. The patient sits up in great pain and feels a. sensation of suffocation. 
In some cases pus forms ra.pidly, in others slowly. Some hold that the sup
puration is always peritonsillar, and that incisions are useful only when made 
in front of or behind the tonsil, where the pillars of the fauccs are in con
nection with it, and where pus is formed in the connective tissue around the 
tonsil. 

The causes of tonsillitis are many. A struroous diathesis predisposes to 
it, and also an arthritic diathesis, as well as exposure to cold, impure air, sewer 
gas, worry, sex ual excitement, etc. One attack predisposes to subsequent ones. 
'fhe tendency to tonsillitis has been considered hereditary by some. The sever
ity of the fever, which may reach 105° F., and the great prostration often leave 
the patient very weak for some time, especially if the inflammation has gone 
on to suppuration. Some hold that all the severe forms of tonsillar inflam
mation are due solel_v to septic infection . This view has not yet been fully 
accepted by the profession . 

Treatment.-For ordinary tonsillitis, afler administering a brisk purge, 
nothing is better than a mixture of tincture of muria.te of iron with chlorate 
o.f potassium and gl_vcerin, taken every hour or two, with occasional applica.
t10ns of a. paint made of sodium bicarbonate, applied with a brush. Guaia
cum, salicylic acid, aconite, and many other remedies have been recommen<led 
from time to time. Ten grains of Dover's powder admin istered at b'edtime 
give great relief. Should suppuration ensue, early incision is the only treat
ment; scarification may relieve, but will do so only temporarily. The abscess 
should be opened with a sharp-pointed bistoury or tenotomy knife. Incision 
'hould be from within out and a little in front of the tonsils. If" sharp-pointed 
bi.stoury is uscd1 it.s edge should be guarded by wrapping plaster round it to 
within an inch of tlie point; in this way the surgeon runs no risk of wounding 
tbemouth. 

Hypertrophy of the Tonsils.-Chronic enlargement of the tonsils is a 
?omrnon affection in strumous children. It is caused by a chronic ca.tarrhal 
mflamma.tion or may be a simple hypertrophy without any inflammation. 
Repeated attacks of acute tonsillitis not infrequently lead to this condition . 
Boys and ,fiirls before the age of puoerty are most frequently affected, but as 
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the patient gets older the disposition to tonsillar inflammation decreases. The 
enlarger! tonsils appear in some cases almost entirely to fill the throat, the 
uvula occupying the space between them. Nasal respiration is interfered with, 
the child sleeps with its mouth open and its rest is broken. It is important 
for the surgeon to understand that enlarged tonsils are very frequently the 
cause of impaired general health, as nearly all the functions are interfered with. 
'.!.'he condition is apt to be hereditary. 

Treatment.-'l'here is only oue method of treating hypertrophy of the 
tonsils effectually, and that is by excision. It is best performed with some 
form of tonsillotome or guillotine, after carefu lly separating all adhesions to 
the arches of the palate, as wounds of these structures often cause severe 
hemorrhage. No forceps arc needed. 'l.'he hca<l should be held by an 
assistant, who with bis fingers presses in the tonsils : as much of the gland 
should be removed as can be pressed into the tonsillotome. 'rhe enlarge
ment of the tonsil being usually downward, the tonsillotome should be 
hooked oYer the projecting tonsil from below up. ~rho tonsil may also be 
rerno,·cd with a probe-pointed bistoury, the tonsil at the same time being 
pulled out with a tenaculum, but the use of the gui11otine is ad,·ised in 
preference to that of the knife, as being more expeditious, safe, and easy, 
when the tonsil projects well toward the median line. Jarvis' snare (Fig. 
240) is also an excellent instrument. Bleeding after tonsilJotomy is some
times severe, and from time to time fatal cases have been reported, chiefly in 
patients suffering from hemophilia. Hemorrhage is generally easily controlled 
by pressure from within and from without. A piece of lint soaked in tincture 
of perchloridc of iron, seized in a pair of artery forceps and kept pressed 
againi;:t the bleeding point, is very efficacious. If everything else fails, tie the 
carotid. '.l1he bleeding usually comes from a divided tonsillar branch of the 
facial. 

Caseous and Calcareo us Concretions may be developed in the 
crypts of the tonsils. 'fhey are sometimes of large size, and give rise to 
a considerable amount of inflammation, fetid breath, and general discomfort. 
Gruening states that all tonsillar concretions are of parasitic origin and com
posed of leptothyx elements. The treatment consists in removal of the con
cretion, anrl, if the tonsil is enlarged, removal of a portion of it. 

Ma lignant T umors.-Both sarcoma and earrinoma occur in the tonsil. 
'The form of sarcoma. is lymplw-sa.rcoma, and that of carcinoma is epithelioma. 
Sarcoma. is more frequent than carcinoma. Both affections are equally ruaJig
nant. Sarcoma forms a distinct prominent tumor projecting into the fauces, 
which finally ulcerates, and if untreated usually proves fatal by hemorrhage. 
Sarcoma has been observed in persons under twenty. Epithelioma of the 
tonsil is rarely primary. The tonsil may be secondarily involved by the 
extension of the disease from the tongue and pillars of the fa.uces. Epithe
liorna of the tonsil rapidly ulcerates and very early infiltrates the cenical 
glands. It is more common in men tl1an in women. 

:L'reatm.ent.-Epithelioma of the tonsils, if seen early, may be remov~d, 
but in advanced cases, with infection of the glands, removal does not give 
satisfactory results and is attended by not a little danger. Sarcoma of the 
tonsi l, ow ing to the fact that it occurs as a prominent tumor and does not so 
early infiltrate or ulcerate, is more frequently attacked by the surgeon than 
epithelioma. 'l1110 removal may be effected through the mouth, or from the 
outside by an incision in the neck, as rccommende<l by Cheever of Boston. 

Removal t!trouglt, the Moutlt.-This is sometimes performed by mean~ of 
the ecraseur, galrnno-cautery, or thermo-cautery. 'l1here is usually very little 
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hemorrhage. Sarcomatous tumors in. th~ir early stages are us~ally encapsu
lated, :rn<l may be cut down upon w1tbrn the mouth an<l easily cnucleated 
(Bullin). Unfortunately, they arc very apt to recur. 

Remoral by Incision through tlie .Neck.-This operation is more suitable 
for retro-pharyngeal than for tonsillar tumors. It consists in making an incision 
about three or four inches in length along the anterior border of the stcrno
mastoicl muscle from the ear to below the level of the tumor. A second 
incision, joining this, runs along the lower portion of the in fer ior maxilla, and a. 
careful dissection is made down to the tumor, which is then removed (Cheever). 

Czerny and :i\likulicz have ea.ch devised a very radical operation for the 
removal of growths of the tonsils. Both these operations require a preliminary 
tracheotomy, and a.lso division of the lower ja.w in the region of the molar 
teeth. 'l'he external incision in Czerny's operation reaches from the angle of 
the mouth to the anterior border of the masscter muscle, and thence down
ward to the level of the hyoi<l bone, and in Mikulicz's operation it reaches 
from the mastoid process to the cornu of the h yoi<l bone. 

Retro-pharyngeal Abscess.-This affection occurs chiefly in the young, 
and may be due to various causes. It is usually met with in strurnous children, 
and may be an evidence of caries of the cenical vertebrre. In some cases it 
follows scarlatina. It may be glandular in its origin or due to extension of 
infiamm:ttion from other parts, or it may be idiopathic. ~l1hc abscess is situated 
in the cellular tissue between the bag of the pharynx and the cervical vcrtebrre, 
and projects forward in the throat, causing difficulty in swallow ing. In cases 
which ha.ve lasted some time the pus ma.y extend laterally and ca.use a bulging 
of the neck, usually behind the sterno-mastoid muscle, or it may travel toward 
the posterior rnediastinum. On examini ng the throat the diagnosis is easy: a 
tumor is seen projecting into the pharynx, which on palpation is distinctly 
fluctuating and does not disa.ppear on pressure. The situation of the abscess 
is in most cases to one side of the median line. 

Treatment.-As soon as diagnosticated, the pus should be evacuated by 
incision either in the mouth or through the neck . It may be tapped through the 
mouth by a. large trocar and canula, and after the first evacuation of the pus, 
and when all clanger of suffocating the patient by too free an escape of pus is 
past. the abscess shou ld be freely laid open with the kni fe. Whilst evacu:it
ing the :tbscess the child 's head should be hehlforward. rrhe opening through 
the neck was first recommended by the late Mr. Hilton . H e made an incision 
behind the sterno-mastoid through the deep fascia with a knife, and then pushed 
a director inward behind the ,·c:;sels and bag of the pha.r) nx until the pus was 
reached. 'J'he opening was then dilated with dressing forcepsi and thus the 
carity was freely opened. By this method the wound may be kept aseptic, 
and there is no danger of pus escaping into the larynx. The abscess may 
burst into the pharynx, and it may spread to the larynx, causing redcma. In 
cases where the :ibscess is due to disease of the cervical vcrtebrre large portions 
of bone have been discharged into the pharynx. 

Tumors of the Pharynx.-These arc of rare occurrence. PapilJomata 
of small size arc occasionally seen. Fatty and fibrous tumors have also been 
met with . Fa.tty tumors have been seen of large size, and arc pcdunculatcd, 
some being reported as hanging over the oosophagus. Fibrous tumors originate 
more often in the vault of the pharynx, and perhaps should be described as 
naso·ph:tryngeal tumors. When of Jarge size they may hang down into the 
pharynx. Pulsating tumors of the pharynx may be due to aneurysm of the 
mternal carot id. 

Carcinoma of the pharynx is of rare occurrence. 
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Retro-pharyngeal Tumors occur in connection with the lateral or the 
posterior wall of the pharynx. If left to themselve , these tumors will ulcerate 
and necrose, and probably the patient will ultimately die of exhaustion from 
repeated hemorrhages. They may in some cases be removed by incision 
through the mouth, but of radical operations that by external incision, with 
or without division of the lower jaw, as described above in the paragraph on 
'11umors of the rJ1onsils, is the best. 

Congenital Deformities of the Palate may involve the uvula and the 
soft and hard palate. 'J'he mildest form is where the uvula is bifid. Again, the 
cleft may extend through the soft palate; or the soft palate and a portion of 
the hard palate may be fissured; or the separation may involve the whole of 
the soft an<l hard palate and extend forward between the intermaxilla.ry bones 
and the superior maxilla. When this occurs the deformity is always accom
panied by single or double bare-lip. In rare cases a circular or ob1oug open
ing is seen in the center of the palate, the rest being closed. In the descrip
tion of the development of the face and mouth it was shown that these deform
ities are produced by an arrest of de\'e1opment of the parts and persistence of 
an early fretal coudition . 

Cleft Palate.- Wben the severe forms of this malformation occur they 
give rise to great trouble; fluids pas freely into the nose, and unless the child 
is carefully fed by band (preferably with the mother's milk) it will soon die, as it 
is quite unable to suck. In the less severe forms the child soon learns to swal
low properly, but as he learns to speak his articulation is faulty and his voice 
very nasal. For this reason early operation is advisable, not so early as for 
!1are-lip, hut certainly before the child bas learned to speak well, say between 
the ages of three and four, when faulty articulation may be overcome by suc
cessful closure of the cleft. When undertaken late, even if the operation be 
successful, the patient will not be able to overcome the bad habits of articula
tion acquired in his childhood. 

Operalion.-Before the days of anesthetics a patient was never operated 
on until he had attained a sufficient age to understand the necessity of bearing 
some pain and submitting to a prolonged operation by which he would be bene
fited if successful. Now the operation is performed under an anesthetic, with 
the mouth held open by a gag. Hence it is postponed to the age of three to 

five years; later, as a rule, 
in closure of the hard palate 
than in closure of the soft. 

Fw.268. 

Whitehead'sGag(Koenlg). 

Staphylorrhaphy, or 
the operation for the closure 
of a cleft in the soft palate, 
has been practised for many 
years. To J. Mason Warren 
belongs the credit of improv
ing the operation by intro
ducing a procedure which 
lessened the tension on the 
flaps and so promoted union. 
'l'his was the di\'ision of the 
levator a.nd tensor palati mus
cles of each side. Billroth 
bas recently introduced a new 

procedure, which is to chisel away the lower part of the pterygoitl. process, so 
ao to relieve the tension produced by the tensor palati and palato-pbaryngeus. 
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Operation.-~rhe patient having been anesthetized and a gaO' introduced, 
the end of one half of the cleft palate is seized with a pair of t.;;iaculum for
ceps and the edge freely pared with a thin-bladed knife (Fig. 269). 'l'he 
same is done on the other side, especial care being taken to freshen the upper 
angle of the cleft. 'l'he parts are now ready for the stitches. 'l'hese should be 
of wire, horse-hair, or silkworm gut, preferably the last. All these materials 
ro:iy. remain some clays withou.t causing t:ouble, as may also catgut and silk . 
Var10us methods have been devised for passing sutures, such as a needle with the 

F'IO. ~69. Frn.270. 

eye at the point (Fig. 270), or a tubular needle. Specia l necrlles for right and 
left side, in hanclles, arc ofteu useful. Should none of these appliance~ be at 

Fro.271. Fw.272. 

T~~a~~t~~~~l~~~~gl[:~;~~:~1:iy :1\1;1i\~~r~) til~li\~~~ciira i!1~'j 
musclcs1Bernardaudlluclle). 

hand, a.n ordinary sharp-pointed aneurysm needle or a half-circle Hagedorn needle 
and a needle-holder will he sufficient. On one side the suture should be double 
and the other single; through the loop of the double suture the single one is 
passed, the loop of tl1c double ligature withdrawn, and the stitch is in situ. 
'l'his procedure is necessary only when the needle cannot be pushed through 
both sides at once. After the stitches have been tied (not too tightly) and 
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the wound closed (Fig. 271), the palatal muscles may be divided by pushing a 
tenotomy knife through the soft palate. immediately internal to the hamular pro
cess, and cutting upward until the muscles are cut through (Fig. 272). '.l'be 
cbisc11ing a.way of the lower encl of the bamular process may serve a similar pur
pose. Should there be very little tension this procedure may be omitted . The 
hemorrhage, which at first is quite brisk, soon ceases when pressure is well ap
plied. '.l'he wound should be thoroughly inigated with boric or •alicylic acid 
solution, and then painted over with an iodoform paint, as described in opera
tions about the tongue and moutb. The patient should be fc<l on liquid food 
for three or four days, and afterward on soft food until the sutures arc removed; 
the less the mouth is opened the better. The stitches should be removed 
about the sixth or eighth day, and the wound by that time •l10uld be com
pletely healed; frequently, however, a small point remains unhealed, and has 
afterward to be closed by touching it with the thcrmo-cautcry or a st ick of sil
ver nitrate. Care should be taken to see that tbe child before operation is in 
good health and has not been exposed to any infectious disease. 

Uranoplasty.-'l'he operation for closure of cleft of the hard palate is 
one of difficulty, and in cases where the cleft is very wide it is questionable 
whether it is not better for the surgeon to transfer the case to a dentist, so that 
the aperture may be closed by some form of obturator. 

Operation.-The most satisfactory mode of operating will he found to be as 
follows: rfilC edges of the cleft arc first pared with a narrow-bladed knife; then 
all the soft tissues are raised from the hard palate by means of a. periosteal ele
vator, avoiding the tearing of the vessels which run through the anterior and 
posterior palatine c;:rnals. The soft palate posteriorly sboul<l be freely separated 
from the horizontal plate of the palate-bone by a cutting instrnment, as tearing 
frecmently causes sloughing of the parts. The sutures should now be introduced 
in the same way as in staphylorrhaphy, and be of silver wire, horse-hair, or silk
worm gut. They should not be t ied until t l1 e incisions have been made on ea.ch 
side midway between the alveolar border and the sutures. These incisions should 
be continued back into the velum. If there be much tension the muscles of 
the pahtte should he divided as described in Staphylorrhaphy, or the end of the 
in ternal pterygoid plate should be chiselled through, as recommended by Bill
roth. (See ante.) lt has been held, however, that if the muco-periosteum be fully 
separated from the posterior edge of the palate-bone, the muscles will be para
lyzed and no further cutting will be necessary. Some surgeons advise that these 
lateml incisions should be made first, but in some cases they are not required, 
and this we cannot tell until the edges are pared and sutures introduced. In 
this way, also, hemorrhage is postponed until all the important steps of the ope
ration have been completed. It is a good plan to tie the sutures in the soft 
palate first. The first suture should be placed at the junction of the hard and 
the soft palate. 

Free hemorrhage sometimes occurs during the operation, but this usually 
can be contro l1 ed by pressure made posterior to the incisor teeth. In some 
cases of severe hemorrhage from the palatine arteries the palatine foramina. 
have been stopped with wooden plugs (Marsh). Secondary hemorrhage occa
sionally occurs. In this operation anesthetics arc always used. 'l1he after
treatment is the same as after closure of the soft palate. 

Ulceration of the Palate is usually the result of syphilis or of struma. 
Sypkilitic ulceration may occur in the form of mucous patches with superficial 
ulceration or of <leep ragged ulcers with sloughy bases. They generally heal 
under potassium iodide, but not seldom perfornte the roof of the mouth . Local 
treatment by astri11geuts and nitrate of sih'er is sometimes beneficial. Strumous 
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ulceration is seen only in the young and feeble, and should be treated by tonics 
and stimulants, and locally with antiseptic washes of boric aci<l, iodine, salicylic 
acid, etc. 

Abscess of the Palate is a rare occurrence. When seen anteriorly it 
is usually connected with some disease of the teeth. Abscesses of the lateral 
part of the soft palate may follow tonsillitis. The proper treatment is early 
and free incision. 

Necrosis of the Palate.-The bone exfoliates very slowly, and occa.•ion
ally leaves a perforation in the hard palate. It is nearly always the result of 
syphilitic disease. although it may be the result of operative, gunshot, and 
other wounds. Plastic operations for fissures following necrosis are of little 
benefit , and th e aperture ' l10uld be closed by an accurately-fitting obturator. 

Tumors of the Palate may be cystic or solid. Warty growths are occa
sionally seen arisi ng from the mucous membrane ; also fibro-sarcomata and cysts 
containing glairy fluid. Sebaceous cysts are sometimes found in the substance 
of the soft palate. 'l1hey arc recognized by their yellowish-white color. Car
cinomatous tumors of the palate are always of the epithcliomatons type, and 
are rarely primary, usually spreadi ng from the tonsil or the tongue. Removal 
or all these growths is the proper treatment. 

PART IL- DISEASES AND INJURIES OF TllE CESOPUAGUS. 

Malformations.-These consist of fistulre, di vcrticula, and cystic growths, 
such as have been described in the section on the l\lalformations of the Pharynx, 
and are due to incomplete closure of the branchiaJ clefts. In some cases ihere 
ma.v be a congenital thickening of the resophagus in the situation of a branchial 
cleft. This may cause some narrowing. 'l 1he tube nmy be closed by a mem
brane, or the whole tube may be dilated; large diverticula may proceed from 
it, or it may be double or absent. Its absence is incompatible with life unless 
gastrostorny be performed. 

Dilatation and Sacculation.-Dilatation may in vol vc a large part of the 
tube or may be localized. When localized it is ca1led a sa.cculation or diver
ticulum. It is sometimes of immense size, but usun.lly is small. Some form 
of narrowing of the cesophagus precedes dilatation, and it is this that must be 
treated. '.l'he dilatation (when not congenital) is usually ca used by the arrest 
of food at the point of stricture, the continuous endeavors to force it onward 
producing a dilatation or pouch ing by putting the parts on the stretch. At 
the junction of the pharynx wit h th e resophagus a " prc~surc pouch·· may form 
on the po .. tcrior aspect of the tube. '11hi s pouch or di,·crticulum has been 
successfu lly remO\•cd through an in cision in the neck by Butlin, Bergmann, 
Kocher, and others. The operation appears to be neither very difficult nor 
dangerous. After removal of the pouch the opening in the resophagus is 
closed with sutures. 

Stricture.-This is the most common form of disease affecting the resoph
agus, and is due to various causes. Strictures of the ccsophagus may be divided 
into-

Organic-Cicatricial or simple; cancerous or malignrmt. 
Non.organic-Spasmodic or hystericn.I. 
Stricturns may also be produced by the pressure of tumors, such as enlarged 

thyroids, aneurysms, etc. 
Cicatricial Stricture.-'l111is may be produced by any injury to the tube, 

such as n. wound, by the swa llow ing of corrosive fluids, or by syphi litic ulcer
ation. 'l1he most common cause is the swallowing of corrosive li quids, such as 
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lye, acids, etc., in early chi ldhood. The stricture comes on slowly, and there 
is nearly always a history of injury. If the stricture occurs in a young person, 
it is probable that it is due to cicatricia.l contraction . 'l1he usual site is at the 
beginning of the oosophagus opposite the cricoid cartilage. 

Cancero u s o r Ma lignant Stricture.-Canccrous disease is a. very com
mon cause of stricture. It may be engraftcd on a simple stricture. It occurs 
more often in men than in women, and usually at au age over forty-five. The 
variety of carcinoma is nearly always epithelioma, and it most frequently attacks 
the lower third of the tube. The symptoms are very plain, viz . gradually 
increasing difficulty in swallowing, especially soli d food, in individuals over 
forty; regurgitation of food, with sometimes a slight discharge of blood and 
pus, and gradually increasing emaciation. 

Spasmod ic Strictu re.-This form is associated with a hysterical condi
tion, and is usually seen in the young, but it may occur at any age. It is 
more common in women than in men. The previous history of the patient 
will help to diagnosticate this affection . At times swallowing is quite easy, 
and suddenly the pa.tient professes to be unable to swallow anything, the 
attempt producing a. severe spasm. ~rhc patient often complains of a. con
striction or the fceJing of a. lump in the throat (9lobus l1ysterieus). The 
affection then appears suddenly and disappears as suddenly. The single pas
sage of an resophageal bougie often suffices to cure the stricture. When the 
bougie is first used considerable opposition is offered to its passage, but on con
tinuing the pressure this soon gives wa.y and the bougie slips eaRily down the 
tube. ~1 he condition of the lingual tonsil should always be examiued. 

lJiagnosis of Stricture. - Thc fact that a. person has difficulty in swallowing 
ordinary food and is emaciating ought to be sufficient to make one suspect stric
ture. The food may be retained some hours and then be regurgitated, espe
cially if the resophagus above the stricture be much dilated. Pain is not a. 
prominent symptom. The most certain mode of diagnos.is is tlrn passage of the 
resophageal bougie. This will locate the stricture exactly. Great delicacy of 
touch is required in the manipulation of the bougie. A skilful operator may 
1carn much as to the size, length, and site of stricture. Aul'cultation will aid 
jn some cases in locating the stricture, the sound of trickling of fluid through the 
stricture being easily recognizable. The patient rarely consults the surgeon 
in the early stages of the affection, and it is only as the stricture increases that 
spasm may suddenly be produced and cause complete obstruction . Cancerous 
stricture of the ccsophagus is a fatal disease, death sometirues being the result of 
the cancerous ulceration extending into neighboring parts or '·essels and caus
ing hemorrhage; but usually the patient d.ies of inanition, the stricture not 
admitting sufficient food to keep him alive. If the disease has lasted some 
time, the parts become very foul and the breath bas a most disagreeable smell, 
especially if the disease is near the pharynx. 

Treatment.-In the simple or cica.tricial form of stricture treatment by 
resophageal bougie~ is fairly satisfactory. As large a bougie as the stricture will 
admit is passed <l~uly and retained for some time. The size is increased e\"ery 
two or three days until the full c<tliber is reached . In this way the life of the 
patient 1rniy be much prolonged and m<t<le tolerably comfortable. Adults soon 
learn to use the bougies themselves. 'l'he patient should as far as possible take 
liqui<l food and finely-minced solid food, milk, eggs, beef tea, etc. 

It is qucstion<tble whether it is advisable to pass bougies in cancerous strict
ures of the resophagus, as the irritation caused by this mode of treatment only 
aggravates the condition and may lead to serious results . 'rhe greatest ca.re 
should be exercised in passing them, as bleeding is easily caused, and the dis-
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eased resophagus is very easily perforated, cases being on record where the 
bougie h~s passed through t.he resophagus into the pleura and othei: structures 
in the ne1ghborhood. Passmg a small rubber catheter once or twice a week, 
however, often gives relief and keeps the passage open . Careful feeding is 
most important, and when swallowing becomes very painful or impossible rectal 
fee<ling may be employed, Ol', bettel', gast!'ostomy should be done. This is a 
great boon, and should not be delayed until the stl'ength of the patient is 
exhausted. The immediate effects a.re wonderful, and the patient for a time 
improves rapidly and is {1uite comfortable, suffering from neither hunger nor 
thirst. Fol' Abbe's operation in st!'ictul'e of the resopbagus seep. 699. 

r.EsoplLagotO'lny has been performed in cases where the growth was high up, 
and excision of the growth has been attempted in some cases. 

'l'herc are scverril kinds of bougies used for the ccsophagus-those with con
ical, those with round, and those with olivary ends. 'fhe last-named kind is per
haps preferable, though, as in strictures of the urethra, the same form of bougie 
does not suit every variety of stricture. Before introduction the bougie should 
be warmed and oiled; then with the left index finger the tongue should be 
depressed and the bougic passed in the median line, fo11owing the posterior wall 
of the pharynx. As a rule, there is no difficulty in reaching the resophagus. 
The patient usually gags, and may vomit. 'fo obtain a thorough examination, 
the patient should be anesthetized. 

Permanent Tubage of Strictures.-Symonds of Guy's Hospital, 
London, has for some time practised a method of treating strictures which 
seems to have some great advantages. A flexible gum-elastic tube from 

~~~;in~~l ~~:r!~ch~~1~0:gp~: !~~~~~u~:~ ;l~~~ i!h!x~~;~~~d·~n:on~ f~~~~t~~~it~h 
rests on the stricture. The lower end is cJosed somewhat like a catheter, 
having an eye of large size a quarter of an inch from the end, through 
which liquid food passes. For the purpose of withdrawing the tube, a piece of 
plaited si lk thread is passed about three-eighths of an inch below the rim of the 
funnel in a single thrcad 1 and the portion inside the tube drawn out and tied to 
the side pieces about two inches above the funnel. After ascertaining the exact 
size of the stricture, the tube is placed in position by an instrument called an 
introducer, made of whalebone covered with gum-elastic. Symonds has left the 
tube in without remo,•a l for two months. In the 17 ca~es of stricture treated by 
this method, 9 died from the progress of the disease, but the stricture remained 
patent and the patient was able to swallow to the last. In some cases where 
there is cough on deglutition, Symonds recommends that the short tube be 
replaced by the long tube of Krisha.her of Paris, which proceeding renders the 
operation of gastrostomy unnecessary; or, better still, a piece of red-rubber 
tubing cut obliquely a.t the cud and sewed, an eye then being made as in a 
catheter, should, with the aid of the introducer, be passed through the stricture 
and left in silu. 

Sir Morell 1\fackenzie, in his work on I>iseases of tlte Nose and Throat, 
figures a long permanent ccsophageal tube which he bas used with success in 
cases of absolute aphagia. rl'he tube is left in five or six days at a time. 
Sena.tor of Berlin dilates the stricture with a laminaria tent attached to a 
str~ng and left in for from half an hour to an hour. The most suitable 
strictures for this treatment are the non-malignant. 

Wounds of the ccsophagus are of rare occurrence. In cases of cut
throat the resophagus ma.y be wounded or severed. and it may be wounded 
by stabs of a knife or a bayonet Ol' by a bullet. When this occurs in the 
thorax, the injuries to the neighboring organs are so great that this injury is 
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ordinarily overlooked. It is extraordinary how few cases of wound of the 
cesophagus are on record. But one case is noted in the l!ledical and Surgical 
History of t!te Uivil War, and that was found post.mortem. Foreign bodies 
may wound the ccsophagus from within. ~I1be passage of a bougie may wound 
this tube, and even perforate it, causing hemorrhage, pain, and emphysema. 
'Yhen the cesophagus is wounded in the neck the patient may recover. The 
wound should, if possible, he sutured, and the patient fed by the rectum for 
several days. A fistula may remain after the healing of the wound. 

Foreign Bod ies.-Tbe impaction of foreign bodies in the resophagus is 
of compara.ti,·cly common occurrence. Food may be arrested here, viz. por. 
tions of bones, fish -bones, meat; also artificial teeth, coins, pins; in fact, nearly 
every imaginable substance has been found in the cesopha~us. The foreign 
body when 1arge is usually arrested at the narrowest part, viz . the commence
ment of the cesophagus opposite the upper border of the cricoid carti lage; but 
there are two other points at which the body may be arrested, viz. where 
the oosophagus is crosse<l by the left bronchus and where it passes through the 
diaphragm. Small and sharp bodies may lodge at any part of the tube. 
Should the foreign body be arrested high up, there will be dysphagia and pain. 
Some cases have died suddenly of asphyxia, so great is the spasm. After a 
time the patient may get used to the foreign body and the symptoms almost 
disappear. Should the substance swallowed be sharp, there will be more pain 
and sometimes hemorrhage. In these cases the diagnosis of the exact position is 
difficult, the sensations of the patient being a. very poor guide. Even after the 
foreign body has been removed or has passed down, the sensation of one being 
lodged in the gullet remains, and it is sometimes hard to convince the patient 
that it is not there. Large bodies, especia11y when they block up the passage 
and prevent swallowing, if not removed within a reasonable time, arc incom
patible with life. If untreated, the fore ign body may ulcerate into neigh
boring structures, such as the trachea, pleura, and pericardium. Not a few 
cases are on record where a foreign body has ulcerated into the aorta and has 
caused death by hemorrhage. 

'l'he diagnosis of these cases is aided, of course, greatly by the history, but 
this cannot be obtained from children, luna.tics, or determined suicides. Exter
nal palpation, or the presence of a bulging in the neck, may serve to detect a 
large body, but a. prnbang catheter or an c.csophageal bougie will often satis
factorily soh'e the problem. Small objects ha1'e been detected with the aid of 
the cesophagoscope. 

7'reutment.-Should the object be roun<l and smooth, it may be pushed 
down with a. probang, and if high up may be grasped with a pair of resopha.
geal forceps (Fig. 273) and extracted. Pins, pieces of bone, etc. may be 
fished out with a horse-l1air probang or Gril.fe's coin-catcher. Vomiting will 
sometimes displace a foreign body. 

In a certain number of cases the foreign body cannot be extracted except 
by cutting down on it. 

OPERATIONS ON TIH: CESOPUAOUS.-E xtern a l CEsoph agotom y is per
formed for the removal of foreign bodies and fo r cases of stricture high up in 
the gullet. The incision is made on the left side of the neck, on account of 
the inclination of the cesophagus to that 8ide. 'L1he incision is between the 
larynx and trachea on the inside and the sheath of the vessels externally. 
For removal of foreign bodies the center of the incision should be oppos_1te 
the cricoi<l cartilage: by pulling the trachea and thyroid gland to the mS1cle 
and the vessels to the outside

1 
and pulling a8ide or dividing the omohyo1d 

muscle, the cesophagus can easily be reached and incised longitudinally. If 
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the opernt1on be performed for the r emoval of a foreign hotly, this is extracted, 
and the wound in the ccsophagus closed with catgut sutures, and the rest of 
the wonnd partly closed and 
packed with iodofonn ga uze. Fw. 273. 
The patient fo r the first three 
or four d<tys after operation 
should be fed by enemata, or 
through a. small g um-elastic 
catheter or rubber tLLbc passed 
beyo nd the wound before clos-

~~)~n::ion 1~ 1~::.~~r1~:~J7or t~~~~ 
lief of stricture, a. permanent 
fistultt is desi red , and so a rub
ber tube i~ left in tb c wou1Hl. 
This operation is called cesoph
llf/OSlomy. 

Internal CEsophagoto
my.-Instrum cnts which arc 
enlarged cop ies of those used 
in the urethra ha.v<: been de-

:~~~~u;.~~- Cl~f1\:;~g 0~:~ft'~:~e<~! forceps in position to re<'f?~:~~~~i~).lgn body from the gullet 
dangerous; one-th ird of the 
cases lrnvc succumb c11. It is suitable only for certain cases of annular 
sti·icture. 

Strictures have been incised through the opening made in the resopha.gus, 
and foreign bodies seized as low clown as the upper pa.rt of tlte stern um by the 
resophagca.l forceps. 

Gastrotomy and Digital Exploration of the CEsophagus.-M. IL 
Richardson has dev ised an operation for the rcmova.I of foreign bodies impacted 
~ ow down in the oosoplrngus. H e performs gastrotomy, introduces his hand 
mto the stomach , and with his fingers explores the lower part of the ccsophagus. 
In this way be removed a. pla.te containing four teeth which had been lodged in 
the ccsophagus near the cardiac end for eleven months. ~L1h e man made a per
fect rcCO \'ery. W. 'l'. Bull removed by gastrotomy a peach-stone from a chi ld's 
resophagus, which was arrested some six or seven inches from the cardiac end 
and had fail ed to be dislodged by other means. In this case, a small incision 
having been made into the stomach, the fin ger was introduced, which guided a 
bougie through the cardiac or ifice, whence it was pushed upward until it pro
j ected from the mouth. Attached to the bougie was a double si lk thread to 
which was tied a. sponge. This was drawn up through the cesophagus, and 
brought with it the peach-stone. '.l1he patient made a rapid recovery. In cases 
where foreign bo<lies are situated at a distance of thirteen inches and over from 
the teeth, from numerous ex periments on the cadaver Richardson recommends 
searching for th em from below through the stomach. 

<Lsophagectomy.-Excision of a portion of the resophagus for malig
nant grow ths has been performed several times. Czerny of I feidclberg is the 
only surgeon who has operated with any degree of success. :E'1vc months after 

;~~~a~~~: c~~sd 1~~i~~~u~~·1~c8n~~vi:rg't~~t:~~!t~·~tm:rh~f ot:e~-a~ii~~a~~' :c~·~o~~·,~~~c;n i! 
the same way as cesoplingotomy, but with a larger incision. A portion of the 
<esophagus is resectc<l , and the lower encl fixed to the external wound. 
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~l~e <Esopluigoscope is now not infrequentlj~ used for <.li~gnosticating diseai.e<l 
conditions of the <:esophagus and the detection of foreign bodies. It is an 
instrument which is illuminated by reflected light or electric light, and requires 
considerable skill to handle. As yet but little progress has been made in the 
diagnosis by this means of affections of the oosophagus. 

CHAPTER VI. 

DISEASES AND INJURIES OF THE ABDOMEN. 

PART !.-WOUNDS OF THE ABDO.MEN. 

THE did~ion of wounds of the abdominal wall into penetrating and 
n on- pe netrating is now universally adopted . Irrespective of the nature of 
the implement which inflicts the wound, this division is important in reference 
both to prognosis and to treatment. A large wound which does not implicate 
the peritoneal cavity is not nearly so dangerous an injury as a small perfora
tion made by a bullet or a small knife-blade and complicated by a visceral 
injury. The differential diagnosis between non-penetrating and penetrating 
wounds of the abdomen must be made in every case in which the surgeon is 
called upon to treat a wound in this locality, as an approximately reliable 
prognosis and a rational course of treatment must necessarily rest on a correct 

dia~~~~~ENETRATING WouNns.-In large incised or lacerated wounds of the 
abdominal wall it is not <lifficult to determine whether or not the peritoneum 
has been injured, as the deepest portion of the wound can be made accessible 
to visual inspection and digital exploration. A wound of the abdominal wall 
should never be explored for diagnostic purposes without proper antiseptic pre
cautions, as the neglect of these is often the direct cause of the introduction of 
septic material into the abdominal cav ity in ca~es in which the parietal perito
neum has been punctured, torn, or incised. The wound and its vicinity must 
be rendered aseptic in the usual manner, and digital or instrumental explora
tion must be done under the strictest antiseptic precautions. If after a care
ful examination it is found that the injury is limited to the tissues outside of 
the peritoneum, the wound is to be treated upon genera.I principles, but with 
due regard to restoring the resisting capacity of the abdominal wall by accu
rate suturing of the incised or lacerated tissues. 

A large and deep wound of the abdominal wall, unless treated with especial 
care, is very liable to become subsequently the seat of a ve nt ra l hernia. 
In order to prevent this later and often distressing condition, it is necessary 
to obtain healing of the wound by primary union and to unite the different 
layers by deep or buried sutures. After careful arrest of hemorrhage, and 
cleansing and disinfection of the wound, the divided muscular layers must be 
brought accurately together with a sufficient number of catgut sutures, but before 
these are tied the superficial silk sutures are put in place in such a manner as 
to embrace all the tissues, including the skin. After the margins of the 
wound have been carefully eoaptated by the tying of all the sutures, a few 
superficial sutures are applied to bring the margins of the skin in accurate 
approximation . Tubular drains should be avoided in such cases, as the space 
occupied by the drain may become subsequently the starting-point of a ven-
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tral hemi:L. If drainage is required, this can be established by the insertion 
at one or more points of an absorbable capillary drain composed of a small 
bundle of catgut threads. 

External support is furnished by a compress of hygroscopic antiseptic 
gauze and absorbent cotton, reta.ined in place by strips of adhesive plaster, 
which must embrace at least two-thirds of the circumference of the body. 
Next to imperfect suturing the most frequent cause of the formation of a 
ventml hernia. after an accidental or intentional wound of the abdomen is the 
too early :tctive use of the tissues involved in the injury. Hence the patient 
should not he allowed to leave the bed until the process of repair is completed, 
which will require at least from three to four weeks. If the erect position is 
assumed before this time, the increased tension in the abdominal wa.ll may make 
such an a.mount of traction upon the woun<l that the new tissues will yield to 
the traction force, and give way sufficiently for the parietal peritoneum to 
bulge at the point offering the least resistance. In the after-treatment of large 
wounds of the abdominal parietes it is necessary to mainta.in external support 
by a well-fitting bandage for several months, the patient being cautioned not to 
engage during this time in any violent exercise which might bring about a sub# 
cutaneous separntion of the different muscular layers at the line of suturing. 

PENETRATTNG WouNos.-If in cases of incised and l:icerated wounds of 
the abdomen the peritoneum is laid open and the viscera. protrude, their con
dition must be observed, and if they are not wounded they must be care~ 
fully cleanse<I with sterilized water1 dried 1 and returned. Blood-clots and other 
forCign hollies when present must be removed. If, as has frequently hap
pened, the intestines have escaped through such a wound, and have become 
strangulated and cannot be readily reduced, the surgeon should enlarge the 
wound rather tha.n resort to any violence in perhaps fruitless attempts at 
reduction. In the closure of such wounds it is advisable to suture the peri
toneum sepa.rately, after which they ;tre dealt with in the same manner as non
penetrnting wounds. 

1'hc penetrating wounds of the abdomen most frequently met with in prac
tice arc punctured, gunshot, and stab wounds. These must again be divided 
into those which have opened the peritoneal cavity without being complicated 

~;n~~~ :~~is~~~ i~~u~he0~1!~1 ~b~~dt~~i°r:fssYi~ao~·8'i1~~~ei~~e~~~ ,!,~1i~bh~~(i~~e~r~~! 
wound has caused at the sa.me time visceral injuries of a serious character. A 
simple penetrating stab or gunshot wound of the abdomen is a more serious 
injury than a much larger non-penetrating wound, yet is frequently followed by 
recovery without active surgical interference; but penetrating wounds compli
cated by visceral injuries with few exceptions prove fatal, unless the surgeon is 
able to prevent this termination by the timely treatment of the visceral lesions 
by operative interference. 

In cases of gunshot and stab woun<ls of the abdomen the first cluty of the 
surgeon is to determine whether or not the abdominal cavity has been entered. 
'.l1his p:Lrt of the diagnosis may be easy or difficult according to circumstances. 
If the bullet has passed th rough the body and the wounds of entrance and exit 
occupy such positions that a direct line connecting them wi ll necessarily pass 
through the abdominal citvity, there can be but little doubt that the bullet has 
traversed that part of the peritoneal cavity interposed between them, and con
sequently that there has been injury of the viscera occupying that locality. In 
fat persons the exact outlines of the peritoneal cavity cannot be located with 
absolute accuracy, and on this account some doubt may remain, in case two 
bullet wounds, made by a single bullet, are found over the anterior or lateral 
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aspect of the pendulous abdomen, whether the peritoneal cavity falls in the 
track made by the bullet. The existence of emphysema in the tis.ues around 
the track of a bullet or stab wound is not positive evidence that penetration has 
taken place, as it may be caused by the entrance of air from without. In stab 
wounds prolapse of the omen tum into the wound is of frequent occurrence, and 
when this condition is present it is a positive evidence tha.t the knifo Jrns pene
trated the abdominal cavity. If a large bullet has entered the peritoneal 
cavity by the shortest possible route through a thin portion of the abdominal 
wall, the fact that penetration has taken place often becomes evident in the 
same manner. 

In tbe majority of cases of penetrating woundi;; exploration of the wound by 
a. careful dissection is the only positive and reliable procedure in determining 
that the bullet or knife-b lade has entered the peritoneal cavity. Digital 
exploration of small wounds should never be relied upon in ascertaining the 
depth and course of the wound, as this measure is not infallible in making a 
correct diagnosis, and in case the bullet has penetrated the abdominal cavity 
the finger may push before it and into the peritoneal cavity infected foreign 
substances. The use of the probe should be discarded in the examination of 
punctured and gunshot wounds of the abdomen for diagnostic purposes. The 
wound-canal is often so tortuous from displacement of the tissues forming its 
walls tha.t it cannot be fo11owed with a probe without risk of making false pas
sages-an occurrence which could not fail to lead to erroneous conclusions in 
reference to the extent and course of the wound and in regard to the presence 
of visceral complica.tions which might demand prompt operative interference. 
'l'he only safe plan to pursue is to enlarge the wound by an incision at least two 
inches in length, which should intersect the external opening through its center 
and in the direction of the principal muscle involved by the injury. Before 
this is done all the preparations for a laparotomy should have been completed, 
everything required in the treatment of visccrnl wounds should be on hand, 
and the consent of the patient and his frienrls obtained to <lo whatever may 
become necessary in case it is found that the peritoneal cavity has been invaded 
and that visceral injuries demand surgical interference. 

It is often a difficult task to follow the track of a bullet with the scalpel 
through a thick abdominal wall. The best method of procedure is to insert a 
grooved director as far as it will pass without resistance, and then divide the 
tissues layer after layer, catching bleeding vessels with hernosta.tic forceps as 
fast as they are cut, in order to keep the field of operation as nearly as possible 
in a bloodless condition . The bullet frequently discolors the tissues, and these 
discolorations are often important landmarks in following the wound. "'hen 
the point of the director is reached, it becomes necessary to make a close in
spection, and under no circumstances should the knife be used until the wound
cana.l can again be identified and followed with the eye or the director. 'I1lie 
dissection is to be ma.de carefully and slowly until the opening in the peritoneum 
is reached, which alone establishes beyond a doubt the existence of penetration. 

Quite recently the assertion has been made by several prominent surgeons 
that lapa.rotomy should be done in a.11 cases where it can be Rhown that a punc
tured wound extends into the abdominal cavity, for the purpose of treating 
intra-abdominal lesions. It must, however, be admitted that, in the absence 
of serious viscera.l lesions, penetra.ting wounds of the abdomen are injuries from 
which the patients are very likely to recover without opcn1tive treatment, a~d 
that when such patients are subjected to laparotomy death may occur solely m 
consequence of the operation. It is undoubtedly true that in most cases of 
spontaneous recovery after puncture<l wounds of the abdomen the favorable 
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termination has been due to the absence of serious visceral lesions, which some 
hold to be invariably present in such cases. In two out of six cases of pene
trJting gunshot wounds of the abdomen which came under the observation of 
Senn the absence of visceral injuries of the gastro-intestinal canal was demon
strated by the use of the hydrogen-gas test, and both of these patients recovered 
without resort to laparotomy. The same absence of visceral lesions has been 
also llemonstrated during an operation or at the post-mortem. Clinical expe
rience and tho result of experiments show conclusively that laparotomy should 
not be performed simply because a bullet or a knife-blade has entered the 
abdominal ca.vity, but that its performance should be limited to the treatment 
of intra-abdominal lesions which, without operative interference, would tend to 
destroy life. Sta.b wounds are not as often complicated by visceral injuries as 
arc bullet wotmds. A bullet which passes through the lower part of the abdo
men from side to side or obliquely is almost sure to produce from four to four
teen perforations of the intestines, while absence of dangerous visceral wounds 
may be inferred with some degree of probability if it cro~~cs the abdominal 
cavity in an a.ntcrn-postcrior direction at or a. li ttle abo\·e the umbilical 
lernl. 

Symptoms.-The general symptoms in cases of penetrating punctured 
wounds of the abdomen, with the exception of those due to profuse hemor
rhage, furnish absolutely no reliable information in the differentiation between 
simple penetrating wounds and penetrating wounds complica.tecl by viscera.I 
injuries. Severe shock may attend even a non-penetrating wound, and it may 
be absent, or at least not well marked, in cases of multiple perforations of the 
intestines. It is not an uncommon occurrence for a patient who has received 
a. penetrating wound of the abdomen to walk several blocks, or even a. number 
of miles, without a great deal of suffering: and without showing any symptoms 
of shock, and yet for a number of intestina.I perforations to be revealed at a 
subsequent operation or post-mortem. Vomiting takes place as frequentl,V in 
wounds of the abdominal parictes and in simple penetrating wounds as when 
the viscera have been injured. Vomiting of blood indicates the existence of 
a wound of the stomach. 

Pallor is present in all penetrating wounds of the abdomen soon after the 
receipt of the injury, and it is only more pronounced when produced, at least 
in part, by sudden and severe internal hemorrhage. Pain is a. very unreliable 
:i.nd of[en misleading symptom, as it may be moderate or almost completely 
absent soon after the injury has been infiictecl, even when multiple perfora.
tions are present. 'l1lic pulse at first is slow and compressi blc in all cases, 
and nothing characteristic in its qualities is obsenc<l even if the stomach or 
intestines have been injured. llcmorrhage ca.used by wounds of any of the 
large orgam~, as the spleen, liver, or kidneys, girns rise to progressive acute 
anemia, sm~tll, rapid pulse, cold, clammy perspiration, dila.te<l pupils, yawning, 
vomiting1 and, in extreme cases, syncope and convulsions. 

The local symptoms a.re of no more value in determining the existence of 
visceral injuries in penetrating wounds of the abdomen than are the gcncrnl 
symptoms just cnumera.ted. External hemorrhage is slight or entircl.v wanting 
unless an artery or a. vein in the abdominal wall bas been injured. '.!'he bleed
ing from visceral wounds gives rise to accumulation of blood in the peritoneal 
cavity: this can be recognized by physical signs which denote the presence of 
fluid in the free abdominal cavity and by the general symptoms indicating pro, 
gre~sive anemia.: increasing pallor of the face an~ of' the visible mucous mem
branes, small, feeble pulse, and dilated pupils. Wounds of the stomach often 
gi\'e rise to hemorrhage into this organ and hematemesis. Blood in the stools 
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seldom follo,rs hemorrhage into the bowels from intestinal wounds sufficiently 
early to be of any diagnostic value. 

Circumscribed emphysema in the tissues around the track made by a bullet 
has been regarded as an important sign of the existence of intestinal perfora-

!~01:his r~~~8di~1:pto~ }~e;~!~~~iib~e:n~b~~:~~dt~~[ ~::~~~n~~r~~~~:~~~~n~~1~f 
the abdominal wall. 

l'he accumulation of any considera.ble quantity of gas in the peritoneal 
cavity sometimes can be recognized by the disappearance of the normal li\'Cr 
dulness, caused by the presence of gas between the surface of the liver and 
the chest-wall. 'l1his condition has been sought for in cases of perforating 
wounds of the abdomen as a. diagnostic point, and if found lias been laid clown 
as a sure indication of the existence of visceral wounds of the gastro-iutestinal 
canal. This is not, however, always the case. In connection with the employ
ment of the hydrogen-gas test, however, the presence or absence of this sign 
becomes of great diagnostic value. 

The escape of the contents of the stomach or intestines through the exter
nal wound is a rare occurrence, and is possible only when the external wound 
is sufficiently large and straight and when it is located directly opposite the 
visceral wound. It occurs more frequently in wounds of the large than of the 
small intestine. When this symptom is present it is conclusive proof of the 
existence of a visceral wound of the gastro-intestinal canal, and the character 
of the material which escapes will furnish a reliable indication as to what part 
of this tract has been injured. With the exception of the last.mentioned symp· 
tom anti the indication pointing to the necessity of arresting internal hemorrhage, 
there is nothing about the local or general symptoms in cases of penetrating 
wounds of the abdomen that would eMble the surgeon to decide with any 
<legrec of positiveness whether visceral injuries existed or not, and, conse
quently, whether laparotomy should or should not be performed. 

Diagnosis.-It has already been urged that the fact that the abdominal 
cavity has been opened should rest upon unmistakable evidence, such as pro
lapse of the omentum or intestines, or the escape of the contents of the gastro
intestinal canal. and in the absence of such eYiclencc it must be established by 
followinp: the track of the wound down to the opening in the parietal peritoneum. 
After it has been ascertained that the wound is a. penetrating one, the course to 
be pursued must vary according to circumstances. If the local signs and gen
eral 1:1ymptoms point to the existence of dangerous internal hemorrhage, no time 
slwuld be lost in further efforts to make an accurate anatomical diagnosis, as 
sufficient evidence has been obtained to warrant a Iaparotomy for the purpose 
of preventing death from heEiorrhn.ge by the <lirect surgical treatment of th£' 
visceral injuries. If no such urgent indication present:; itself, it is dcsira .. ble 
that the existence of viscera.I lesions demanding surgical interference should be 
ascerta.inctl before the p<Ltient is subjected to the additioua.1 risks incident to a 
laparotomy. Since a. simple penetrating wound of the abdomen is an injury 
from which a. large majority of patients recover without operative treatment, 
and since viscera.I wounds of the gastro-intestinal canal are attended by such 
frightful mortality without surgical interference, the practical value and import
ance of a co1Tect diagnosis before deciding upon a definite plan of treatment 
become obvious. It is apparent that if some reliable diagn.ostic test coul.<l be 
applied in cases of penetrating wounds of the abdomen wl11ch would rn~1cate 
to the surgeon the presence or absence of visceral lesions of the gastro-mtes
tinal canal, the indications for aggressive or conservative treatment would 
become clear. 
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exp~~~~c!3i~ s~~~\' ~r:!ti~~~1:~¥e~·ii:~~~~s 0:r ~~1i~h~8t '~~~n~st~f btb~1 :b~l~~:~~ 
that rectal insujfiation of liycfrogen gas can be for the most part relied upon 
in demonstrating the existence of intestinal perforations before opening the 
abdomen. H e has demonstrated conclusively that if the abdominal muscles 
are completely relaxe<l under the influence of an anesthetic, hydrogen gas can 
be forced from the anus to the mouth if no perforations ex ist, and if such are 
present the gas as a rule will escape into the peritoneal cavity, where its pres
ence can be easily ascertained by the physical symptoms characteristic of a 
free tyrnpanites, or by the escape of tho gas th rough the exteru.l open ing, 
where its presence can bo demonstrated by igniting it. H ydrogen gas is a 
non-toxic substance endowed with valuable inhibitory antiseptic properties, 
and is absorbed from all the large serous cav ities and the connective tissue 
within a few hours. Pure zinc and sulphuric acid should be employed in 
the generation of the gas, which is collected in a rubber balloon holding at 
least four gallons. 'rhe rubber balloon is connected with the rectal tip by 
means of rubber tubing which is supplied with a stopcock. In applying the 
gas test an assistant presses the margins of the anus against the rectal tip, so 
as to prevent the escape of the gas, while another assistant forces the gas a long 
the intestinal tube by pressing on the rubber balloon. The passage of the gas 
through the ileo-crecal opening is announced by a distinct gurgling sound which 
can always be heard by applying the ear or stethoscope over tha.t region. As 
soQn as the gas reaches a perforation large enough to permit its escape, it will 
enter the peritoneal cavity an<l escape through the external wound if this has 
been freely laid open clown to the peritoneum. If the external wound is in 
a. location which points to injury of the stomach, this organ should be insuf
fta.ted through a rubber stomach-tube, and if this test proves negative, it is to 
be followed by rectal insuftlation. 

'l1lic use of hydrogen, while it has fa.iled in a few cases, and in others has 
ma.de the return of the bowels into the abdominal cav ity more difiicult, is 
nevertheless occasiona.lly a valuable addition to our means of diagnosis and 
treatment. Many, perhaps the majority of, surgeons, however, hold that 
the difficulties and possible dangers it creates more than offset its apparent 
advantages. 

Prognosis.-Penetrating wounds of the abdomen without serious visceral 
injuries and without the presence of a septic foreign body in the abdominal 
ca.\' ity are frequently followed by recovery without resort to intra-abdominal 
treatment. Penetrating wounds complicated by visceral injuries giving rise to 
profuse internal hemorrhage are serious injuries and call for prompt surgical 
interference. Penetrating wounds complicated by wounds of the stomach 
or of any portion of the intestinal tube large enough to permit the escape of 
the contents of the injured organ must practically be regarded as mortal injuries. 
In the former instance death usually follows in a short time from hemorrhage; 
i~ the latter, from septic peritonitis. In exceptional cases, where all the con
ditions are favorable for such a termination, a spontaneous recovery may take 
place by the wounded portion of the stomach or intestine form ing speedy adhe
sions with adjttcent serous surfaces, thus protecting the peritoneal cavity against 
infection. One of the most important condit ions for such a fo.vornblc termi
nation to take place is that the wounded organ should bo empty at the time 
the injury is inflicted and should remain so until the peritoneal cavity has 
been shut off by adhesions. rl1hese cases, ho\\e\'er, are exceptiona l ; ex
travasation, septic peritonitis, and death are the usual results of such 
injuries. 
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:reatment.-The propriety of surgical interference in cases of pene
tratmg wounds of the abdomen will depend on one of two things: 

l. Dangerous internal hemorrhage. 
2. Wounds of the stomach or intestines large enough to permit of 

extra.vasation. 
'l'he rational treatment of penetrating wounds of the abdomen originated 

in this country, and its development to a life-saving and legitimate surgical 
procedure has been brought about almost exclusively by the researches and 
clinical work of American surgeons. Among t11ose who contributed most 
toward the advancement of this branch of abdominal surgery may be men
tioned Gross, Sims, Kinloch, McGuire, Parkes, :McGraw, Bull, Dalton, Ber
nays, Ca bot, Barrows, Keen, Stimson, and Senn. l 'he most recent statistics 
show that about 30 per cent. of the cases operated on have reco\'ered, thus 
fully sustaining the expectations of those who urge not only the propriety hut 
also the necessity of treatment by laparotomy in all cases in which penetrating 
wounds of the abdomen are complicated by serious visceral injuries. 

l. Preparation of the Patient.-A patient suffering from a perforating wound 
of the abdomen should be properly prepared before he is subjected to lapa
rotomy. If the stomach is filled with food, a salt-water emetic should be given 
for the purpose of evacuating the stomach, or, better still, it may be emptied 
by a. stomach tube. The rectum and colon should be emptied by a copious 
euema of lukewarm water to which may be added a tablespoonful of common 
sa.lt. A hypodermatic injection of gr. {- of morphia and gr. ;}a of strychnine 
shou ld be given .shortly before the anesthetic is administered. as these drugs 
in the doses specified assist the action of the anesthetic, secure rest for the 
intestines, and sustain the action of the heart. If the patient is much pros
trated, two ounces of whiskey diluted with four ounces of warm water should 
be given by the rectum. ~I.1be external wound and the whole abdomen must 
be thoroughly disinfected. 

2. Operating Room.-The room in which the examination is to be made, 
and possibly laparotomy performed, should be prepared as directed in the sec
tion on Operative Surgery. 

3. Iw·i.~ion.-Great diversity of opinion still prevails in regard to where 
the incision should be made. In the majority of cases the median incision 
affords advantages which give it the preference. It should always be selected 
in cases of gunshot wounds of the stomach , and where the wound of entrance 
is located near the median line, and where it is known that the bullet has 
taken an a.ntcro-posterior course. A median incision affords most ready access 
in the treatment of wounds of the small intestine. 

If the hydrogen-gas test is used, it may sometimes prove of value in .decid
ing the location of the incision. If in gunshot wounds of the upper portion of 
the a.btlomen direct inflation of the stomach through an elastic tube reveals the 
ex istence of perforation of this organ, the median incision should be selec:ted. 
If rectal insufllation yields a positive result before the gas has passed the deo
crecal valve, the incision should be matle over the wounded portion of the 
colon, which is usually indicated by the course of the bullet. A wound in the 
tra.nsversc colon can be found and dealt with most efficiently through a median 
incision, perforation of the crecum or of the ascending colo? c.al.ls for a lateral 
incision directly over the wounded organ, while a la.ter.rtl m?1s10n on the left 
s i<le is indicated if from the direction of the bullet 1t 1s ev ident or probable 
that the colon below the splenic flexure is the seat of the visceral injury. ln 
the treatment of gunshot wound of the colon a lateral incision should be made 
st1fficiently long to facilitate the finding and suturmg of the perforation and to 
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~'~~~b~~ ~~~l~~~~c,~ftl;~~=~~;.~f r~~~s ~n/l bt:~~~td a~~:~~~~~l ti~~1~~·\~\u;1;~t~l~~1:~~~:~ 
of the occurrence of a. ventral hernia. 

Laparotomy performed for the arrest of dangerous hemorrhage should 
always be clone by making a long median incision, which will afford the most 
direct access to the different sources of hemorrhage. Very often it will be 
advisa,ble to make the iucisiou in the line of the wound of entrance, more 
especially in cases where a la.teral incision is indicated from the location of the 
wound, from the course of the bullet, and perhaps from the results obtained by 
application of the hydl'ogenMgas test. 

4. A,.rl'St qf' flemo,.rltage.-In penetrating wounds of the abdomen pro
fuse hemorrhage is more frequently of parenchymatous and venous than of 
arterial origin. Gunshot wounds of the liver, spleen, kidneys, and mesenr 
tery give rise to profuse and often fatal hemorrhage. After opening the peri
toneal ca1'ity it is often very difficult to find the bleeding points, as the bloocl 
accumula.tes as rapidly as it is sponged out, and it becomes neces~ary to resort 
to special means in order to arrest the profuse bleeding sufficiently to find the 
source of hemorrhage. 

Ono of two means should be employed: (1) digital compression of the 
aorta; (2) packing the abdominal cavity with a number of large sponges. 
Digital compression of the aorta below the diaphragm can be readily made by 
an assistant introducing his hand through the abdominal incision, which in 
such a ca~c must be larger than under ordinary circumstances. Compression 
of the abdominal aorta immediately below the diaphragm will promptly arrest 
the hemorrhage from any of the abdominal organs for a sufficient length of 
time to ena.ble the surgeon to find the source of hemorrhage and carry out the 
necessary treatment for its permanent arrest. 

Hemorrha.ge from a perforated, lacerated kidney may demand a ncphrcc
tomy. A similar wound of the liver is sutured with catgut, cauterized with 
the actua.l cautcl'y, or tamponed with a long strip of iodoform gauze, one end 
of which is brought out of the external wound. A wound of the spleen, if the 
hemorrhage c:mnot be arrested by the antiseptic tampon, necessitates splcnec
tomy. Very troublesome hemorrhage is often met with from wounds of the 
mesenteric vessels. 

When multiple perforations of the mescntery ancl visceral wounds of the 
stomach or intestines arc the source of hemorrhage, it is a good plan to pack 
the abdominal cavity with a number of large sponges to each of which a long 
strip of iodoform gauze is securely tied, these strips being allowed to hang out 
of the wound in order that none of the sponges ma.y be lost or forgotten in the 
abdominal cavity after the completion of the operation. The sponges make 
sufficient pressure to arrest parcnchymatous oozing as well as venous hemor
rhage if they arc placed at different points against the mesentery and between 
the intestinal coils. 'J1he sponges are removed one by one from below upward, 
and the bleeding points secured as fast as they arc uncovered. 

l 1be ligation of mesentcric vessels, both arteries and veins, should be done 
by applying the ligature en masse. 'l1hornton's curved hemostatic forceps i~ 
the most useful instrument for this purpose. Catgut should never be relied 
upon in tying a. mescntcric vessel, as it jg greatly inferior to fine silk. Trou
~lcsome hemorrhage from a large visceral wound of the stoma.ch and intestines 
is best controlled by hemming the margin of the wound with fine silk. If 
hemorrhage is profuse, this must be attended to before anything is done in the 
way of finding or suturing the visceral wounds. 

5. Searcltfor Perfo,.ations.-If the hydrogen-gas test has been employed 
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with a positive result before the abdomen was opened, there will be no dif~ 
ficulty experienced in finding the first opening. If the stomach was inflated 
directly through an elastic tube, and the test has shown the presence of a per
foration, a. median incision is made from the tip of the ensiform cartilage to 
the umbilicus and the stomach drawn forward into the wound. If no perfora
tion i~ fou~d in the anterior wall , the insu~a.tion is repeatc?, and the escaping 
gas will direct the surgeon to the perforation. After closmg the perforation 
the stoma.ch is_ again inflated, a~<l .. if a ~econd ~erforation exis.ts it is readily 
detected by this test. The possibility of the existence of a tlurd perforation 
should be remembered; consequently a third infla.tion may become necessary. 
A second and a possible third perforation can also b.e detected by inflating the 
stomach directly through the first or second perforation. 

If the wound is situated in the abdominal cavity below the stomach, the 
hydrogen-gas test is applied by insufllation by the rectum. If the test has 
yielded a positive result, the lowest perforation is readily found by examin ing 
the intestine at a point where the distended and empty portions join, as the 
leakage of gas through the perforation prevents inflation higher up. 

If the intestine is found distended below the first-discovered perforation, it 
is an indication that no perforations exist lower down in the intestinal canal, 
and hence that it is unnecessary to lose any time in a further search in that 
direction. 

As soon as the lowest perforation bas been found, recta 1 insuffiation should 
be suspended. If possible, the perforated portion of the intestine should now 
be brought forward into the wound, and after emptying the intestine below 
the perforation as far as possible of its gas, the bowel is compressed below the 
perforation by an assistant and the intestine higher up is inflated through the 
wound. As a matter of course, a perfectly aseptic glass tube should be inserted 
into the rnbber tube in place of employing the tube which was used in the 
rectum. The inflation is now carried as far as the secon<l opening, when the 
first opening is sutured, and after disinfection and emptying the inter· 
vcuing portion of its gas the intestine is replaced in the abdominal cavity. 
Further inflation is now made through the second opening, and if a third one 
is found the second is sutured, and so on until the entire intestinal canal has 
been thoroughly subjected to the test. By following this plan extensive 
evcntration is rendered superfluous and the O\'Crlooking of a perforation is 
made absolutely impossible. Such eventra.tion in the search for perforations 
and undiscovered perforations figure largely as the causes of death in gunshot 
wounds of the abdomen treated by laparotomy, aud both of these sources of 
danger are avoided by a thorough and systematic employment of the hydro
gen-gas test. 

There is good reason to think that quite as many li1•es have been lost by 
prolongation of the search for perforations as by overlooked perforations, and 
most surgeons now hold.that the search should be made with the aid of inflation 
and by rapidly rnnning over the movable portion of the intestines, and only so 
much of the fixed portion as lies in the track of the bullet. 

6. Sntnring of !Voimds of the Stomach and Intestine.-Trimming the 
margins of the visceral wounds is not only superfluous, but absolutely .h~rm
ful, as it requires a useless expenditure of time and may become an add1t1onal 
source of hemorrhage. The same can be said of the Czerny·Lernbert suture. 
All th<Lt is required in the treatment of a visceral wound of the stomach. ~nd 
intestine is to turn the margins of the wound inward and .bring mto appos1t1on 
healthy serous surfaces by the continuous Lcmbert or by mterrupted sero-mus
cular sutures, which should always be made to include fibers of the submucosa, 
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Fine aseptic silk should be used, and from four to six sutures to an inch are 
sufficient. If possible, wounds of the stomach should be sutured in a line paral
lel with the long a.xis of the organ, and wounds of the intestine should be closed 
transversely, with a view of preventing constriction of the lumen. Defects an 
inch and a half in length on the convex border can be closed in this manner 
without fear of causing intestinal obstruction, while much smaller defects on 
the mesenteric side often necessitate a. resection, not only been.use the vascular 
supply in the corresponding portion of the intestine would be ina.dequa.te, but 
a.lso because a sufficiently sharp flexion might be produced at the scat of sutur
ing to become a source of intestinal obstruction. 

7. Enterectoiny.-Enterectomy is often indicated in cases of double perfor
ation anti in ma.rginal wounds of the mesenteric border. If in cases of multiple 
perfora.tions it becomes necessary to make a double enterectomy, and the in
tervening portion of the small intestine is not more than two or three feet in 
length, it is best to resect the intervening portion itself, as the immediate 
effect of the single opemtion will be less severe than that of a double resection 
with a corresponding double enterorrhaphy. The mesentery corresponding 
to the portion of intestine to be removed should be tied in small sections with 
fine silk before the bowel is excised. 

8. Omental Gmfting.-If the bowel at the seat of suturing shows evi
dences of contusion, the line of suturing and the damaged portion of the 
bowel should be covered by an omental graft, which is fastened in its place on 
the mescnteric side by passing two catgut sutures in the line of the mesenteric 
vessels through both ends of the graft and the mesentery and tying them 
loosely. Before the gnift is planted the surface of the bowel and the surface 
of the graft which is to be brought in contact with it are scarified with the point 
of an aseptic needle. 

9. Irr~gation ~f tlte Abdominal Cavity.-This is necessary only if fecal 
extravasation or escape of stomach contents has taken place, an accident which, 
if it has uot occurred before the abdomen was opened, should be carefully 
a.voided during the manipulation of the wounded intestines. Flushing the 
peritoneal cavity with warm sterilized water not only clears it of infectious 
material 1 but acts a.t the same time as a stimulant to the flagging circulation. 
After completion of the irrigation the patient is placed on his sicle, ancl in this 
manner the fluid contents of the abdominal cavity are poured out. The 
cavity is then rapidly dried with large sponges wrung out of a. weak sublimate 
solution (1: 10,000). Some surgeons have practically abandoned flushing 
of the abdominal cavity, and rely almost exclusively on sponging in removing 
pus and extra.vasated fecal material. 

10. 1Jraina9e.-Cases which require irrigation usually require drainage. 
Other indications for dra.inuge are visceral wounds of the liver and wounds 
of the pancreas, spleen, and kidneys, where extirpation of the wounded part 
of the organ or of the whole organ is deemed unnecessary, and the existence 
of parenchymatous hemorrhage which cannot be remedied by any of the dif
ferent hemostatic measures. A combination of a tubular and capillary drain 
is most :tdvantageous. A glass drain reaching to the bottom of the pelvis 
loosely packe<l with a strip of iodoform gauze answers au excellent purpose. 

11. Closure of the External Incision.-Incisions through the median line 
are rapidly closed by one row of silk sutures which include all the tissues of 
the margins of tbe wound. Incisions made in any other place are to be closed 
iu the same manner, or by two or three rows of buried catgut sutures au<l a 
superficial row of silkworm-gut sutures including all the tissues except the 
peritoneum. 
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12. Afta-treatment.-Absolute rest must be strictly enforced. Opiates 
must be given in closes sufficient to quiet the peristaltic action of the inte tines. 
N? food should be gi\'en by tbe stomach for at least forty-eight hours. During 
this time a mixture of brandy and water, 111 small <loses frelJUentl_v repeated, is 
agreeable to the patient, as it quenches thirst and exerts a. favorable influence 
upon the circulation. If more active stimulation is required to overcome shock 
and the effects of hemorrhage, whiskey, strychnine, ether, musk, or camphor 
can be injected subcutaneously or by the rectum, while the peripheral circu
lation is restored by applying dry beat to the extremities and trunk. Should 
symptoms of peritonitis set in, a brisk saline cathartic should be given at the 
end of forty-eight hours, as at this time the intestinal wounds will have become 
sufficiently united to resist the peristalsis provoked by the cathartic, while the 
removal of the intestinal contents and the absorption of septic material from 
the peritoneal cavity thus attained arc not only the most cmcient means of 
averting a fatal disease, but also of placing the wounds in the most favorable 
condition for rapid repair. 

If the case progresses favorably, liquid food by the stomach can be allowed 
at the end of the second day, and digestible solid food at the end of the first 
week. Under ordinary circumstances no effort is made to move the bowels 
until the end of the third or fourth day. If early feeding becomes necessary 
in marasmic or cxsanguine patients, this can be done by rectal alimentation. 
Patients should not be allowed to leave the bed until the external wound has 
firmly united throughout, as any imprudence in this direction is liable to be 
followed by the formation of a ventral hernia. The sutures are removed on 
the eighth day, and the patient is directed to wear an abdominal supporter for 
several months after be bas left bis bed. 

PART IL-DISEASES AND INJURIES OF THE STOMACH. 

WOUNDS AND CoNTUSIONs.-The stomach, when of normal size and in its 
natural location, is so well protected by the chest-wall and the surrounding 
organs that it seldom becomes the seat of injury from blunt force. Contusion, 
partial laceration, and complete rupture may occur from a severe blow or kick 
applied over the organ whPn distended with food. A partial laceration and 
contusion will give rise to circumscribed pain at the seat of injury, followed 
by a. limited inflammation which usually results in the formation of adhesions 
between the injured part and the adjacent surface. Evidences of circum
scribed peritonitis in the region of the stomach after an injury are suggestive 
of the existence of a. traumatic lesion of this organ, and should warn the surgeon 
to secure rest for the injured part by placing the patient on an absolute diet .for 
four or five days, withholding indigestible food until all danger of perforation 
has passed. 

As the peritoneal investment is less elastic than the muscular ancl mucous 
coats, partial rupture of the organ necessarily implicates most frequently the 
external or peritoneal coat. In coniplete ruptures and in lacerations i~volv~ 

~~~ie~te v~~~t~u~l~~~~ ~~:~i:·~~!r~c:a:fc~'t ~~~f:u!nf~j~~; ::0~~~sc~isc~~dm1~/~: 
fairly assumed. A rupture of the stomach large enough to permit_ t~rn escap.e 
of its contents into the peritoneal cavity is usually attcmletl by ad<l1t1onal ~cn
ous injuries which still further complicate the case. Extravasation o~ foo~l mto 
the peritoneal cavity causes severe pain ancl symptoms of shock, w~1cl.1, 1f the 
patient rallies, is followed by diffuse septic peritonitis and death w1tbm forty
eigbt hours. In cases of this kind the existence of a complete rupture can be 
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readily demonstrated b.v inflating the organ with hydrogen ga< through an 
elastiC stomach-tube. If the rupture is incomplete, the stomach will be dilated 
and its contour can be mapped out on the surface of the abdomen by inspec
tion and percussion; if a complete rupture has taken place, the organ cannot 
be distended, as the gas will escape through the visceral wound into the abdom
inal cavity, where its presence can be recognized by the physical signs which 
chantcterize a free tympanites. 

In the treatment of a complete rupture of the stomach no time should be 
lost. The abdomen should be opened by an incision from the xiphoid cartilage 
to the umbilicus. If the visceral wound is located where it cannot be readily 
found, it can be quickly pointed out by repeating the inflation. If extravasation 
has taken place, the pcritonmtl cavity should be carefully cleansed by flu shing 
with warm steri lized water and mopping with a. soft asept ic sponge. If the 
stomach has not been emptied by vomiting or by the escape of its contents 
through the rnpturc, it should be evacuated completely through the wound 
before this is closed with sutures. After careful arrest of hemorrhage the 
rent in the stomach is closed by applying two rows of silk sutures : the first 
row, to embrace the muscular and mucous coats, is cut short. and buried by the 
second row, which is macle to include the peritoneum and enough of the mus
cular coat to give each suture a firm hold. Some surgeons employ only a 
single row. If the peritoneal cavity has been contaminate<l by extra.vasation 
for a considerable length of time, it is advisable to resort to drainage. As an 
operation for such an injury necessa.rily requires a, considerable length of time, 
the circulation should be maintained by a judicious use of external heat and of 
stimulants administered by subcutaneous and rectal injections. As heart stimu, 
!ants, camphor<tted oil, digitalis, and strycbnia, injected subcutaneously, are to 
be relied upon. Whiskey or brandy diluted with warm waler should be given 
by the rectum. The patient is to be nourished exclusively by rectal alirnenta
tion for at least three or four days. 

GUNSl lOT AND S'rAB WOU NDS OF TIIE STO:\fACH a.re much more frequent 
than la.cerated wounds. The existence of a visceral wound of this organ in 
connection with penetrating wounds of the abdomen is often rna<le evident by 
hcmatemesis, and less frequently by the escape of the contents of the stomach 
through the external wound. If such positive indica.tions a.re wanting, as is 
wma.lly the case in gun:;;hot wounds, the diagnosis may be ma.de by resorting 
to insuffiation with hydrogen gas. 

A number of cases h.-we been reported where the stomach had been perfo
rated by a. small bullet, and reCO\'ery followed without operative interference. 
Such a favorable termination can be hoped for if the visceral wound is small and 
if the organ was empty at the time the injury was inflicted . Under such circum
stances the wound is temporarily closed by the bulging of the mucous mem
brane, which forms a perfect plug until by a. speedy process of repair the wound 
on the peritoneal side is permanently sealed by new tissue. 

In the surg ical treatment of wounds of the stomach it is important to 
remem her that if the woun<l is located near the cardiac orifice of the organ or 
in lhe posterior wall, it is difficult of detection and not readily acces::;ible to 
direct treatment. In gunshot wounds of the stoma.ch, unless the bullet grazes 
one of the borders, it is the rule tha.ttbe organ is perfora.te<l at two points. If 
on ly one perforation is found, this should never be closed until search has been 
ma.de for additional perforations by inflating the organ through the perforation. 
~I.1his diagnostic test prcvcms the possibility of leaving an undiscovered and 
unsutured perforation. Two cases may be mentione<l, in each of which one 
perforation was overlooked and the patient died of peritonitis which could be 
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traced to the unsutured wound. In one of the cases the bullet passed through 
the cardiac extremity of the stomach in an antero-posterior direction. 'l'he per
foration in the anterior wall was readily found and suturecl1 and, as no other 
visceral injuries could be found, the operation was terminated. The patient died 
of septic peritonitis on the second <ls.y. ~rhe necropsy revealed a second per
foration in the posterior wall of the stomach and a septic peritonitis which had 
plainly developed from this source, as the large opening had remained patent, 
establishing a. free communication between the interior of the stomach and the 
peritoneal cavity. 'l1lrn second case is of great interest, as it shows that one 
bullet can produce three perforations in the stomach. 'rhe bullet passed trans
versely through the upper part of the :ibdominal c:ivity. Abdominal section 
was made, and two perforations in the stomach, one near the cardiac extremity, 
the other near the pylorus, were easily found and sutured. '.rhe sur~eon had 
every reason to believe that he had found and treated all the perforations. 
'l1he patient died of septic peritonitis, which, as the post-mortem showed, was 
caused by an overlooked perforation in the small curvature of the stomach. 
Gunshot and stab wounds of the stomach are sutured in the same manner as 
]acera.ted wounds, care being taken to cover the perforation some distance 
beyond the margins of the wound by applying the superficial or Lembert 
sutures at least half an inch beyond the margins on each side. The same 
care must be exercised in the after-treatment of such cases as has been 
detailed in describing the treatment of lacerated and ruptured wounds of this 
organ. 

FOREIGN Bonrns.-Foreign bodies which traverse the pharynx and resopha
gus usually pass through the entire length of the gastro-intestinal canal and escape 
in a. da.y or two with the fecal e\·acuation. Coins, buttons, fragments of bone, 
pins, and other smaJl foreign bodies are usua11y disposed of in this manner. 
The popular belief that the passage of a foreign body through the alimentary 
canal is facilitated by the administration of purgatives is erroneous, as every 
measure directed toward increasing peristalsis will tend to increase the risk 
of its arrest and impaction. It has been advised to restrict such patients to 
an exclusive diet of bread and milk for a number of days, to be followed by a 
gentle laxative. Quite recently the so·called "Vienna treatment," consisting 
in an exclusive diet of mashed potatoes, has received a great deal of attention 
and has been employed to good advantage in such cases. 

'11he dietetic treatment of foreign bodies in the alimentary canal is 
founded upon the fact that during appropriate feeding the foreign body be
comes, as it were, encrusted or buried, and is thus rendered less dangerous, and 
its passage through the pyloric orifice of the stomach and along the intestinal 
canal is facilitated. If the foreign body, such as a knife, fork, etc., either 
from its great size or on account of its i"hape, cannot pa8S through the pyloric 
orifice, it acts as an irritant to the walls of the stomach. ca.using catarrhal 
inflammation, ulceration, and even perforation. l;ndcr such circumstances it 
becomes the duty of the surgeon to resort to the opera.ti ve removal of the for 
eign body before it has inflicted irreparable damage. 

Gastrotomy for the removal of foreign bodies is one of the oldest 
and most successful of all abdomin~~l operations. 'firn first operation of this 
kind was performed by Florian Mathias of Prague in 1602. 'l'he stomach is 
reached through a median incision 1 and, if possible, the foreign body is located 
before the incision for its removal is made. If this cannot be done, the ante-

~~~~t~:a~l ,~f t~:1 ev~~~:~~~~ ~~,~~~~~s~l~tu~f~v~~~~t/~~1° i~~~s~~~u 1~1~a~:d1~:~:i~~~~:ht~:~ 
admit one or two fingers for digital exploration of the mtenor of the vis· 
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cus. After the foreign body has been located, it is grasped with a pair of 
strong polypus forceps in such a manner as to extract it without inflicting 
additional violence. The visceral wound is closed in the usual manner 
with Czerny-Lembert sutures, and after carefully cleansing the exposed parts 
the organ is replaced and the external wound sutured. Absolute diet must 
be enforced for at least three or four days after the opera.tion 1 the time re· 
quired for the formation of firm adhesions between the margins of the visceral 
wound. 

Ulcer.-Until recently ulcer of the stomach had no interest for the sur
geon, as treatment for this affection was regarded as the exclusive province of 
the physician. Recurring hemorrhages from an ulcer of this organ have brought 
many patients to the brink of the grave, and not infrequently death has resulted 
from this cause alone, while in many other cases the cicatricial contraction 
occurring during the healing of an ulcer has given rise to remote evil conse
quences beyond the range of successful treatment by internal medication. For 
these reasons during the last few years ulcer of the stomach has become the 
subject of surgical interest and operative interference. Perforating ulcer of the 
stoma.ch and duodenum follows circumscribed necrosis of the wall of these organs 
caused by a diminished arterial blood-supply of a limited vascul"'· district. That 
many of these ulcers are of vascular origin is shown by their shape and their direct 
relation to a terminal artery. The defect is in the form of a cone, of which the 
base is directed toward the lumen of the viscus, and the apex corresponds with 
& small artery which must have been partially or completely obstructed before 
the necro~is occurred. These ulcers are sometimes multiple, and in the stomach 
they are founJ by preference along the lesser curva.ture. After interruption 
of the arteriaJ circulation the wedge-sbape<l, ischemic, necroscd portion is 
removed by the action of the gastric juice and the ulcer is formed. As per
forating ulcer of the stomach or duodenum never occurs in cases of ulcerative 
endocar<litis, and as it selects in preference young females. the causes of vascular 
obstruction must be of a local nature. The splrncelus shows molecular decay, 
but no trace of inflammation. The more frequent occurrence of perforation is 
prevented by circumscribed plastic peritonitis, which seals the defect or estab
lishes permanent adhesion between the affected portion of the organ and an 
adjacent serous surface. 

The principal symptoms of ulcer of the stomach are a fixed pain, a cir
cumscribed area of tenderness, and vomiting soon after eating. If in the 
absence of the usual symptoms of carcinoma the patient vomits blood, the 
diagnosis is almost positive. 

The surgical treatment of ulcer of the stomach has for its object one of 
three things: (1) arrest of hemorrhage; (2) excision of the ulcer; (3) 
suturing of a perforation. If a positive diagnosis of the existence of an 
ulcer of the stomach, which threatens life from recurring attacks of hemor
rhage or which bas resulted in perforation, can be made, treatment by lapa
rotomy should be resorted to without delay. The stomach is reached by 
a median incision. The existence of a perforation, if not easily seen, can be 
readily demoustrated by insufllation with hydrogen gas through an elastic 
resophageal tube. If no perforation is present, the seat of the ulcer can 
sometimes be located by a circumscribed patch of peritonitis which corre
sponds with the location of the ulcer within the viscus. As ulcers are 
most frequently found in the smaller curvature and in the region of the car
diac and pyloric orifices, these localities should be carefully inspected. If the 
ulcer involves the posterior wall of the stomach, it can be found and treated 
only through an incision in the anterior wall. If the ulcer is located in the 
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anterior wall, it can be readily excised au<l the resulting wound united in the 
usual manner. The closure of the wound made by excision of an ulcer of the 
posterior wall must be done in such a manner that the superficial or Lembert 
sutures are inserted and tied before the deep stitches are made, which are tied 
last and cut short. The wound in the anterior wall is then closed in the 
ordinary manner. As in all other operations on the stomach, the patient is 
placed on an absolute diet for a number of days. Rydygier was the first to 
subject an ulcer of the stomach to surgical treatment, an<l since his time a 
number of successful cases have been reported. Excision of an ulcer followed 

~·~u~dst~~l~~~,;r~i?e :t!~t~i~~~~:te~!~ ~~~:~~~e~~= ~::i?~~ ~~n:~~ u3~~~~e '\~~~~ 
allowed to pursue its own course. 

CrcATRICIAL STENOSIS.- Cicatricial stcnosis of either of the two orifices 
of the stomach, the cardiac and the pyloric, frequently follows as a remote 
sequel the healing of an ulcer or a traumatic defeet in these localities. If it is 
located at the cardiac orifice, the stricture interferes with the introduction of 
food into the stomach; if it inrnlves the pyloric orifice, it interferes with the 
escape of chyme into the intestinal canal. The development of the stenosis is 
a slow process, as it depends upon the formation and contraction of cicatricial 
tissue which is formed at the site of the former trauma or ulcer. The forma
tion of an excessive amount of granulation-tissue in a surface wound or ulcer 
of the stomach takes place in consequence of the continual irritation caused 
by the food and digestive fluids; and it is on this account that cicatricial con
traction so often follows the healing of a wound of the mucous membrane or 
ulcer of this organ . 

D iagnosis.-At the cardiac orifice a cicatricial stricture develops most 
frequently after destruction of the mucous membrane by the action of caus~ 
tics or through the injury caused by the lodgment of a foreign body or by rude 
attempts to remove it, whereas ulcer constitutes the most frequent cause of cica
tricial stcnosis at the pyloric orifice. A cicatricial stricture at the cardiac orifice 
of the stomach may be suspected if the patient has experienced a gradually 
increasing difficulty in swallowing solid food. As the stricture grows nar
rower, the cesophagus above it becomes dilated and solid food is regurgitated 
soon after it is swallowed, while Jiquids still enter the stomach through the 
constricted orifice. If the patient has not reached the age at which carci
noma may be suspected1 and if the clinical history points to an antecedent 
pathological condition which is known to produce a. stricture. it is almost certain 
that a stcnosis of a benign nature exists. The presence of the stricture and its 
exact location are determined by the use of an olive-pointed resophageal bougie 
(p. 680). A cicatricial stenosis of the pyloric orifice of the stomach gives rise 
to obstruction at this point, retention of foo<l. and dilatation of the stomach. 
Such patients are usually treated for months or years for dyspepsia or indiges· 
tion, until finally a careful examination of the stomach reveals the existence 
of the obstruction and great distention of the organ. 

'l'bc diagnosis of stricture of the pylorus must be based on the history of 
the case, the use of the siphon stomach-tube, and inflation of the organ. The 
clinical history will usually reveal the existence of disturbed digestion for years 
previously, incident to the presence of an unhca.lcd ulcer, and more recently 
caused by the obstruction . For a time compensatory hypertrophy balances the 
mechanical difficulties caused by the stricture, but when this is no longer pos
sible the walls of the stomach become attenuated and the cavity of the organ 
is enormously increased in size, containing remnants of food which have been 
retained for days and often for weeks. Through the elastic siphon tube the 
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stomach is evacuated and irrigated, and the quantity of fluid which it holds 
furnishes important iuformation in reference to the size of the organ. Air 
can be forced through the stomach-tube after the organ has been thoroughly 
emptied and irrigated, and the contour of the stomach then becomes visible 
externally and its outlines can be accurately fixed by percussion. Seidlitz 
powder can be used for the same purpose, the two portions being dissolved 
sepamtcly, the bicarbonate sol ution being swallowed at once, the tartaric aci<l in 
divided closes. It is not uncommon to find the greater curvature of the stom
ach considerably below the umbilicus if dilatation has progressed to any con· 
sidera.ble extent. The absence of a tumor in the pyloric region is indicative 
of a cicatricial stenosis, but does not preclude the possibility of malignant di3-
ease. A cicatricial stricture of either orifice of the stomach is certain to lead to 
a. fatal termination from marasmus unless the mechanical difficulty is remedied 
by surgical interference, as a patient suffering from a stricture of the cardiac 
orifice dies from starvation on account of his inability to introduce food into the 
stomach, and a pyloric stricture leads to permanent and complete obstruction to 
the passage of food, the patient finally succumbing to the combined effects of 
inanition a.nd the retention of putrefying and fermented food in the stomach. 

Treatment.-Cica.tricial stenosis of the cardiac orifice of the stomach 
should be treated by gradual dilatation in all cases where it is possible to pass 
even the finest filiform bougie through the stricture. The different kinds of 
urethral bougies answer often an excellent purpose in the early treatment of 
narrow strictures. Dilatation shoulfl be carried out gradually, but persistently, 
until the normal size of the lumen of the orifice has been restored, and the 
largest dilating instrument used should be employed e\'ery week or two for a 
long time subsequently, in order to prevent recurrence of the stricture. If the 
stricture proves impermeable to the different kinds of dilating instruments, the 
only course left is to resort to a gastrostomy1 both for the purpose of esta.blish
ing a. new route for the introd uction of food into the stomach and in order to 
afford another opportunity to make an attempt to dilate the stricture from 
below. Abbe has recently devised a new method of treatment in cases of 
oosophageal stri cture. After opening the stomach through a.n external in
cision, he Jlasses with an instrument a string through the stricture, and, bring
ing one end out through the mouth and the other through the opening in the 
stomach, divides the stricture by placing the string on the stretch and moving 
it rapidly upward and downward until the str icture is divi<lcd. After the 
ccsophagus has been rendered permeable in tbi8 manner the viscera.I and ex
ternal inci8ions are closed, and recurrence of the stricture prevented by the 
frequent introduction of ccsophageal boogies. 

The operative treatment of' a cicatricial stricture at the pyloric end of the 
stomach consists in dilating the stricture forcibly through a wound in the 
stomach, or through a gastric fistula ('freves), in the formation of a partly new 
pylorus by the Heinekc-~likulicz pyloro-plastic operation. or in establishing 
a. new outlet from the stomach into the upper portion of the small intestine by 
making a gastro-enterostomy. (See Operations, p. 706.) 

DrLATATlON OF THE STOMACH WITHOUT MECHANICAL OnsTRUCTION.-As 
a rare pathological condition we occasionally find an enormously dilated stomach 
without a. mechanical obstruction at the pyloric orifice. 'l1he cause of Jila.ta
tion in such cases is a chronic catarrha.l infbmmation of the mucous membrane, 
which results in a weakening and attenuation of the muscular coat and gra<lual 
yielding of all the tunics. If under dietetic and appropriate medical trnat
ment, including systematic evacuation of the stomach through the rubber 
siphon tube and the application of the galvanic current directly to the interior 
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surfa~e of the stomach through an insulated resophageal tube, the function 
and normal size of the organ cannot be restored, a. "tuck " may be taken in 
the stomach by sewing the greater curvature to the lesser by several rows of 
stitches, as Bircher and Weir have done in four cases; or a new outlet from the 
stomach into the small intestine, and may be made by a gastro-enterostomy 
(p. 706). Bircher has recently recommen<le<I in such cases reduplication of 
the anterior wall of the stomach 1 with suturing of the fold by numerous cat
gut sutures, and has reported several successful cases. Weir and others have 
resorted to this procedure with satisfactory results. 

CARCINOMA.-Myo-fibroma and other benign tumors of the stomach are 
extremely rare, and when present seldom necessitate surgical interference. 
Sa.rcoma as compared with carcinoma is so extremely rare that it is necessary 
only to speak briefly of carcinoma as a tumor of the stomach which interests 
the surgeon. It appears that in the stomach the general law is observed that 
this disease develops in preference at points where two kinds of epithelial cells 
meet. It is a well-known clinical fact that in the stomach the disease bas its 
primary starting-point most frequently at the pyloric or the cardiac orifice, and 
of these two regions the pyloric is the more frequently affected. 

Carcinoma. in either of these localities gives rise to a. combination of clinical 
symptoms which suggest the existence of ulcer and stricture. As soon as 
the surface of the carcinoma ulcerates, hemorrhage into the stomach is of fre
quent occurrence, and the tumor, by narrowing the orifice, at the same time 
gives rise to obstruction in the same manner as a simple stricture. It is not 
always easy or even possible to ascertain the existence or exact location of a 
carcinoma of the stomach by any of the known physical signs. A carcinoma 
at the cardiac or ifice, from its deep location, may attain a considerable size 
before its presence can be demonstrated by palpation or percussion. In 
the majority of advanced cases of carcinoma of the pylorus, however, a dis
tinct tumor can be felt in the pyloric region, but often the weight of the 
tumor has carried that part of the stomach in a downward direction, and the 
tumor may be found as low as the level of the umbilicus. The size of the 
stomach is greatly diminished in carcinoma at the cardiac orifice, while if the 
disease is located in the opposite extremity the organ is often found enormously 
distended in consequence of the long-standing obstruction. It is sometimes 
not easy to differentiate between a carcinoma of the pyloric extremity of the 
stomach and a retro-peritoneal tumor in that locality. Inflation of the stomach 
is the most reliable diagnostic procedure in such cases. If the tumor is retro
peritoncal, it becomes covered by the distended stomach ; if it belongs to the 
stomach, though it may be displaced downward, its position relative to the 
anterior wall of the abdomen remains unchanged by the inflation. The exist. 
cnce of a carcinoma at the cardiac orifice can be shown by the resophageal 
bougie, and the degree of contraction at this point is ascertained in the same 
manner. A carcinoma of the stomach may be suspected if a patient more 
than forty years of age gives a history of disturbed digestion dating back for 
several months or a year, combined with evidences of cardiac or pyloric steno
sis. ~I.1h e chem ical examination of the contents of the stomach, so much relied 
upon during the last few years in making a differential diagnosis between 
benign and malignant affections of this organ, is not always reliable, but will 
often yield valuable diagnostic information. llematcmesis in persons beyond 
middle age, and enlargement of the cervical glands, indicate malignant disease. 

The surgical treatment of carcinoma of the stomach consists either in the 
removal of the mechanical obstacle which interferes with the introduction of 
food into the stomach or with its escape from it, according to the location of the 
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tumor, or in the removal of the disease. In carcinoma. of the cardiac orifice life 
can be prolonged by keeping the strictured portion patent by the careful intro
duction of resophageal tubes. Liquid and finely divided food can be introduced 
in this manner. If the stenosis has reached such an extent that it is 
difficult to introduce stomach-tubes, a small rubber tube should be passed 
through one of the nasal passages and into the stomach, to be retained in 
place, and through this liquid food can be injected into the stomach. If this 
method of feeding is no longer possible, a gastrostomy is indicated. A limited 
carcinoma of the pylorus, if it has not resulted in seconda.ry infiltration of the 
lymphatic glands behind it, furnishes a legitimate indication for a, radical ope
ration. (Sec Operations, p. 708.) If, however, the disease has extended 
beyond the walls of the stomach, pylorectomy is contraindicated, and the sur
geon must be content to establish a new outlet from the stomach into the upper 
portion of the small intestine. In pyloric carcinoma life is greatly prolonged 
and much suffering prevented by placing the patient on a carefully selected 
Uiet and by resorting to irrigation of the stomach as often as the retention of 
the undigested food may render it necessary. 

GASTRCC FISTULA.-An external gastric fistula may form as one of the 
results of a perforating ulcer of the stomach if adhesions between the anterior 
surface of the stomach and the abdominal wall have shut out the peritoneal 
cavity before perforation occurred. It may also develop after a perforating 
wound of' the stoma.ch if peritonitis is prevented by a speedy union between 
the margins of the visceral and parietal wounds. An intentional g:tstric fistula 
may require surgical treatment for its closure if the object for which the fistula 
was made has been accomplished, as when it has been undertaken with a view 
of dilating a cicatricial stricture of the cardiac orifice or the lower portion of 
the oosophagus. 

Treatment.-If the fistula is short and leads directly into the stomach, 
an effort shou ld be made to close it without openi ng the peritoneal cavity. 
'l1he abdominal wall should be incised to the extent of at least two inches down 
to, but not through, the peritoneum. This will expose the opening in the 
stomach. 'l'he lining of the fistulous track is now freely excised, special care 
being taken to vivify that portion of the fistula whic:h corresponds to the wall 
of the stomach . In closing the fistula the line of sutures must be applied in 
the direction offering the least traction. The first row of sutures is made with 
fine silk, and should embrace the mucous and submucous coats. 'l1l1e remain
ing coats of the stomach are brought together with strong ca.tgut sutures. 1.'he 
margins of the wound corresponding to the abdominal wall are united with a 
deep row of catgut and a superficial row of silk sutures. An antiseptic compress 
reta.ined with long strips of adhesive plaster constitutes the dressing. Nothing 
should be given by the stomach for at least four or five clays. '.11hirst is quenched 
with fragments of ice, and food is administered exclusively by the rectum. If 
this opera.tion should fail, and in cases where it is not applicable, the abdo
men must be opened, the stomach separateJ from the abdominal wall, and the 
fistulous opening closed in the same manner as a visceral wound of this organ. 
Wherever it is possible to cover with peritoneum that part of the wall of the 
stomach which has been separated, this should be done, as this will secure a 
more speedy and certain union of the sutured parts. As an additional precau
tion it might be advisable to fasten the sutured part of the stomach to the 
inner surface of the abdominal wound with a few catgut sutures, and dntin the 
external wound with n.n iodoform gauze tampon down to this point, which would 
effectually protect the peritoneal cavity against extravasation should the visce
ral wound fail in healing by primary intention. 
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OPERATlONS ON THE STOMACH. 

GASTROTOMY.-'fbc term gastrotomy was used for a long time synony
mously with abdominal section or laparotomy, as well as to designate the ope
ration of temporarily opening the stomach for the removal ofa foreign body, etc., 
but is now restricted to the latter operation, while the opening of the peritoneal 
cavity is designated as abdominal section, laparotomy, or, as has recently been 
proposed by Harris, creliotomy. As compared with tbe operation which will be 
described as gastrostomy, the wound in tbc stomach, irrespective of its purpose, 
is always closed; that is to say, gastrotomy is always followed by gastrorrbaphy. 
Gastrotomy is performed for the removal of foreign bodies which have become 
lodged in the stomach, or for the removal of a gastrolith (Thornton, Schon born), 
or for the purpose of treating lesions within the stomach . Under the last head
ing may be mentioned the localization an<l direct treatment by excision of 
ulcers, the digital divulsion of cicatricial strictures of the pyloric or the cardiac 
orifice, and, as has recently been done by Bernays, the temporary removal of 
the obstruction by scraping out the carcinomatous tissue in cases of malignant 
disease of the pylorus. 'The stomach should be washed out with a weak anti
septic solution, such as salicylated water or boric-acid solution, immediately 
before the anesthetic is administered, in order to prevent extravasation in the 
vicinity of the wound after making the incision . 

In the majority of cases it will suffice to make an incision through the 
abdominal wall from the ensiform cartilage to the umbilicus, and if more room 
is required a smal1 transverse incision can be n.d<led on the side of the median 
line where it will be most needed. The anterior wall of the stomach is now 
brought well forward into the wound, which, if the organ is normal in size, 
can readily be accomplished without inflation . The peritoneal cavity is then 
protected by packing antiseptic gauze a.round the exposed portion of the stom
a.ch. 'l1he incision is always to be made transversely to its long axis. 'l'ho 
best method of opening the stomach is to cut down to the mucous membrane 
with a sharp scalpel 1 and then open the organ between two catch-tooth forceps 
an<l enlarge the incision to the requisite extent with blunt-pointed scissors. 
After the foreign body has been extracted or the visceral lesion remedied, 
the wound is to be closed in the manner described below. Stomach.feeding 

~!,~~il~r~0~:eb:o;i:1:r~c=~ !~~1~t i~et~~~v~~~.r dlJ;' t~·~~1i1s 8~~~~ ~~~:tt\~~l~f y1~J u~~ 
allowing small fragments of ice to di~solvc in the mouth, and the strength of 
the patient is sustained by rectal a1imentation. 

GASTHOHRUAPHY .-Gastrorrhaphy signifies the closure of a. wound of the 
stomach by suturing. It is done in the same manner as in enterorrhaphy. 
After careful hemostasis, the deep or buried sutures are first applied. These 
should consist of fine aseptic silk, which arc made to include all the coats of 
the stomach with the exception of the peritoneum and are cut close to the knot. 
About four sutures to an inch will be required. 'l1he superficial sutures of ~ne 
silk should include the peritoneum and enough of the subjacent tissue to g1Ye 
them a. firm bold. 11110 needle is inserted about a. qua.rtcr of an inch from the 
margin of the wound, and is brought out near, lmt not at, the margin, re-e:i
tered on the opposite side at a similar point, and brought out at the same ~ 1s· 

:~e~c~/~o;r\~:n:~~n;~ ~~~~!~ ~~e~~:~~sid1t i::h~~cg~1~P~~fisc~::~es~~~~~~~~"(~!~"n~ 
that slight scarification of the peritoneum hastens the procpss of repair; ~nd on 
this account they deem it advisable before the superficial sutures .a.re tied, to 
subject the peritoneal surfaces which are to be brought into appoS1t1on to th!S 
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treatment. Others are of the opinion that scarification adrls nothing to the 
rapidity of union between such opposed serous surfaces. 

ope1~1~~~~o~~~~~t~·~?i1a~~~;~~~1~h: a~~e~i~~r:td~1~0:a1°~\~~~~i sht~-e:or~ 8t~ 1t~~: 
operation is indicated in cases of malignant or cicatricial stenosis of the c:esoph-

~~~~d0:ct~~:~d~~c f;~~fi;J~1~fvJ~1! ~~~:~~;~e1~id~~nbc;dth~ u~~c~f ~~1b:: 1f~1 tn~11f:n~~~ 
possible. rfi1e results of this operation in malignant disease have thus far not 
proved very satisfactory, as it has seldom been performed before the patient 
had reached an extreme degree of marasmus which in itself proved the great
est source of danger. As the object of the operation is to establish a gastric 
fistula through which food c:.m be introduced into the stomach, it is evident 
that the opening in the stomach should be made as near as possible to the car
diac orifice. In all instances in which the patient's strength warrants the per
formance of the opcra.tion in two stages, as was first suggested by Mr. Howse, 
this method should be practised, as it is much safer than that by which the 
stomach is opened at once. 

Forster, Durham, and V erneuil made the abdominal incision in the line of 
the left linea sem ilunaris. Fenger's incision is the one which has been em
ployed most frequently. 'fhis incision, from three to four inches in length, is 
made to the left of the rectus muscle, a little below and parallel to the left 
costa.l arch. The tissues are divided, layer after layer, with a sharp scalpel 
until the peritoneum is reached. This is incised between two forceps and the 
opening enlarged to each angle of the wound. It is essential to protect the 
muscular and connective tissues of the belly-wall against the action of micro
organisms and the gastric juice; hence the first thing to be done after opening 
the abdominal cavity is to suture the parietal peritoneum to the skin with fine 
silk or catgut stitches. If it is difficult to find the empty and contracted 
st~mach. the next stC'p of the operation is to inflate the orga.n, which will 
brmg its anterior wall into sight, when it can be drawn into the wound. 
By this procedure the operation is greatly faci li tated and the surgeon will 
avoid the error of opening the colon in place of the stomach, as was done 
by Maunder. The stomach should be drawn forward sufficiently to make 
a small cone, and in this position it is fastened by suturing it to the sides 
of the wound. Langenbeck made use of two long steel needles in anchoring 
the stomach more securely in the wound, the necdlC's transfixing both margins 
of the wound and the wall of the stomach. Kronlein transfixes the wall of 
the stomach without entering its lumen, which is much preferable to Iiangen
beck's method, as the latter has given rise to unpleasant complications, in 
several cases the tracks of the needles in the abdominal wall becoming the 
seat of a diffuse phlcgmonous inflammation. 

If the patient's strength can be maintained by rectal alimentation for four 
o_r five clays, the opening of the stomach should be postponed until that 
tune, as then the organ will have become firmly adherent to the abdominal 
wound. If, however, the symptoms are very urgent and the delay of stomach-

~~~d!~~m~~i~~:~d~~17~J~ t~1:1~~~i°~ut~~Ii~:~bnet,i: ~1:;~1. i~~~sit~~-~~~~;~~~i~t a~ns~~oir~ 
intervals liquid food an<l st imulants are injected. ~1hc opening in the stomach 
should never be 1a.rge, as there is nearly always a. tendency to the escape of 
fooJ from the fistu lous opening. That even five days will not a.lwa.ys suffice to 
pr('vent separation of the stoma.ch from the abdominal wound is shown by a. 
case in which th~ needles were removed on the fifth day, and as the stomach 
appeared to be firmly adherent it was opened and stoma.ch-feeding commenced. 
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Two days later the stomach was found completely separated, and its contents 
escaped into the peritoneal cavity, causing a rapidly fatal peritonitis. 

Quite recently Hahn has devised a new incision for gastrostomy for the 
purpose of making the opening in the stomach nearer the cardiac orifice than 
has been done heretofore, thereby bringing the fistula in a place where the 
food could not so readily escape. lie makes the external incision through the 
eighth intercostal space on the left side. 'L'he stomach is exposed first by 
Fenger'a incision, after which the skin and fascia in the intercostal space men
tioned are incised with a scalpel close to the costa1 cartilages: the remaining 
structures are then perforated with a sharp-pointed hcmostatic forceps, which 
is made to seize the proper point of the stomach by directing it with eye and 
finger through the first wound. With the forceps the stomach is drawn for
ward into the wound, when it is attached to the skin with sutures. 

Witzel bas proposed a new method of performing gastrostomy which has 
yielded excellent results, and has been quite generally adopted by the pro
fession. 'l1he external incision is made to the left of the medi<Ln line through 
the rcctus muscle. After bringing the stomach forward into the wound, au 
opening is made at the desirable point in the anterior wall large enough to 
permit the insertion of a rubber tube a little larger than an ordinary lead
pcucil (Fig. 274 A, c). After the introduction of the tube two ,·ertical folds, one 
on each side of the opening, are made (a, a', b. b'), which are united over the 
tube by a number of muscular sutures to a distance of at least two inches 
(Fig. 274 B). '!'he distal end of the tube is brought out through the upper angle 

FIG. 2i4. 

of the external incision, to which the stomach is securely fastened with a. 
number of sutures, after which the balance of the external wound is closed. 
Food can be introduced at once through the tube. 'l'hc tube may sometimes 
be removed after a permanent channel has been established, and reinserted 
only for feeding purposes. 1'he valvular construction of the internal opening 
effectually prevents the escape of food . Keen and others have reported suc
cessful cases by this method. 

After the fistula has been well established the stomach-feeding is to be 
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managed in such a. manner that the patient masticate~ all solid food, which is 
then injected through a rubber tube, or, if the opening and tube arc large 
enough, it is poured in through a funnel. 'fi1e act of mastication satisfies at 
least in part tbc sensation of hunger, which is not a lways the case if stomach
feeding is exclusively relied on. Gross and Zesas have collected respectively 
207 and 162 cases, with surprisingly different rotes of mortality; that of Gross 
being only 29.47 per cent., while Zesas' mortality was 60 per cent. for cica
tricial stenosis and 8-1 per cent. for m31ignant cases. 'l'he operation should 
not be made responsible for this bad showing, however, because we have reason 
to believe that in most cases the disease would have proved fatal in a short 
time without it. These unfortunate results shoul d only rem ind us not to post
pone the operation until the patient has not sufficient recuperative powers left 
to rally from its imm ediate c>ffects and to secure satisfactory repair. If gas
trostomy is undertaken as a preliminary step in the treatment of' impermeable 
cicatricial ~tri cturcs of the cardiac orifice or of the lower portion of the ce:-oph
agus, the fistula. is cJosed as soon as the patency of the normal channel has 
been restored by rapid or gradual dilatation. 

DIGITAL DIVULSION OF CICATRICIAL STRICTURES OF TH E PYLORUS.-In 
1883, I.Joreta of Bologna introduced a new method of treating non-malignant 
strictures of the pylorus, which consists in opening the stomach a. li ttle nearer 
the pyloric than the cardiac extremity, and pa~sing first the right index finger 
through the strictured portion, and later also the left, an<l then separating them, 
as he did in the first case, more than three inches. Considerable force is usu
ally required in dilating the stricture to this extent, and <luring such forcible 
stretching there is always danger of tearing through the entire thickness of the 
wall of the pylorus. The wound of the stomach is closed in the same manner 
as after gastrotorny for other purposes. 'l'be stomach should be thoroughly 
emptied by irrigation with a boric-acid solution before the operation, and dur
ing the stretching ProceRs the visceral wound shou ld be drawn well in to the 
abdominal incision. Notwithstanding the fact that a. number of successful 

f~~~:t1i·~~~1~: t~~~1~ Jli~1 ;~;~~;:_;1~~~i~·:r;;~~:i~:1t ~~ 7t~;~1:~,~~~~~-~~~i~~11(~e~n~~~~~'.r 
'I1o the immediate risks of Loreta's operation, rupture of the pylorus and hemor
rhage, must be added recurrence of the stricture, which is rcrtain ly one of the 
most common remote consequences following the treatment of cicatricial stenosis 
by ra.pid or slow dilatation, wherever the stricture may b'." located. In this 
particular it can hardly be assumed tha.t strick.1re of the py1orns constitutes the 
sole exception. The same distingu ished surgeon resorted to instrumental divul
sion of cicatricial stenosis of the cardiac orifice through an incision of the stomach, 
and the two cases which he treated by this method were reported as cured. 
The dilatation was made with an instrument resembling that of Dupuytren for 
lithotomv. 

Forclble dilatation of strictures of the ca.rdiac orifice is a. far more difficult 
operation than stretching of the pylorus, but, as from the inaccessibility of this 
region no plastic opcmtion can be performed, the operation will have a limi ted 
field of usefulness in the surgery of this part of the stomach. 

PYJ.OROPLASTY.-The operation for cicatricial stenosis of the pylorus 
well deserves the name pyloropbsty, as it not only removes the mechanical 
obstruction, but at the sa me time creates a new pylorns. 'J'his operation 
~'as first devised by J Lei n eke of Erlangen, and C'leven months later l\J ikulicz, 
ignorant of H ei nekc>'s work, did the operation in exactly the same manner. 
'.l'he operation is done by cutti ng through the anterior wall of the pylorus 
and extend ing the incision about an inch toward the stomach and the same 
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distance in the direction of the duodenum, as is shown in Fig. 27 5. This 
incision divides the stricture, and the contracted pylorus becomes the pos
terior wall of the new pylorus by retracting the margins of the wound on 
each side n.t the center with a tenaculum and suturing the wound trans-

Fm. 2i5. 

• IG 
Pylf~°[i!~\ffi'~l~~1~~t:*!~?if~~.~~t?:~fi~J~~~11~~tn~::Y;~~;:~~fi1~'.~8t~:~.lr~~N:a11n~ ,~o~~~t~~!~~1f~o~~c~ 
versely to the long axis of the stomach, as represented in Fig. 275. The 
new pylorus is made up of tissue taken partly from the duodenum, the pos
terior wall being composed of the narrow, contracted pylorus. In suturing 
the woun<l it is advisable to tie first from each angle of the wound, tying the 

centra.1 sutures last (Fig. 275). 'l\vo rows of 
sutures arc employed, the same as in closing a 
wound of the stomach. Hecurrcnce of the stric
ture is a physical impossibility, as the new 
pylorus is composed mostl_v of healthy tissue, 
and the danger attending the operation is not 
greater than that which accompanies an ordi
nary wound of the stoma.ch. The results of this 
operation, obtained in eight cases which ha,·e so 
far been reported, have been very satisfactory, 
and it is almost certain that it will take the 
place of all other operations in the surgical 

Pyloropt:;~~~e~~,~~~ec~l~ed in a trea~~~~~oo-~~~c:!~i~~~l)le~~~~i:teo~~:1'.!~ion is 
intended to establish an a:1astomotic open

ing between the stomach and upper portion of the small intestine in 
cases of malignant stenosis of the pylorus. It was devised and firRt 

h~-~~1~s=~te~·101~~v0~W~r th~:t:U~~h ~~ t~~~1i?~ 0dis~~~:et r~~11~ccthi~1 ~~~~i~~~~n;~~ 
near the great curvature, and a similar incision in the convex side of .the intes
tines about thirty inches below the plica duodeno-jcjunalis, and muted these 
two visceral wounds with sutures, thus establishing a tlirect commu?ication ?e
tween the stomach and the small intestine. In uniting the posterwr margms 
of the wounds the serous or superficial sutures should be first inserted and tied, 
and then the inner or second row of sutures are tied anti eut short to the 
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knot. Si lk shou ld be used exclusi\·ely as suturing material. It is advis
able to insert and to tie securely the posterior row of Lcmbcrt's sutures 
brfore the visceral incisions are made. In '\"'Olfler·s operation the morn
ments of the intestine at the point of puncture are in a. direction opposite 
to the peristaltic action of the stomach, a condition which must be unfi:wor
able to the easy escape of the stomach contents into the intestinal canal-a 
circumstance which led Rockwitz so to modify the operation that he turns the 
intestinal loop one-lrnlf around its axis and unites it with the stomach in this 
position, and thus brings the two organs in such a relative position that the 
peristaltic wave of both is in the same direction. Von Ilacker has modified 
the operation . still furtheri and establishes the communicating opening in 
the posterior instead of the anterior wall of the stomach. ~L1he portion of 
intestiue which should be united with the stomach is that which lies from 
twenty-four to thirty inches below the pylorus. Operators have experienced 
a. great deal of difficulty in finding this place without too great loss of time and 
unnecessary handling of the intestines. Luecke advises to seize and unite with 
the stomach the first intestinal loop that presents itself in the woun<l, and gives 
it as his opinion and the result of his experience that in doing so the anasto
motic opening will invariably be made near the desirable point not distant from 
the duodenum. 'This advice has led to serious mistakes. In one case in wLicb 
this direction was followed, the post-mortem revealed that the opening had been 
made eight feet below the pylorus, and in one of Lauenstein's cases the opening 
was found near the ileo-crecal region, consequently nearly the entire length of 
the small intestine had been excluded from participation in the processes of 
digestion and absorption . 

In searching for the upper portion of the small in testine it is not always 
easy to find the plica duodeno-jejunalis. The following plan of search ma.y be 
recommended. rl1hc first loop that presents itself is brought forward into the 
wound, and is held in this position by an assistant, while the surgeon follows 
the intestine in one direction, observing carefully its color and the thickness 
of its walls as loop after loop is examined . If the intestine leads in an 
upward direction, the color becomes paler and the walls thicker, and the duo
denum will soon be reached. If he is tracing the bowel in an opposite direc
tion, the intestine becomes gradually smaller, its walls thinner, and the color 
is more of a. bright red. Should this be the case, the loops of the intestines 
are returned, and the examination is made from the loop held by the assistant 
in an opposite direction, which will soon lead to the part that it is intended to 
unite with the stomach . As soon as the J.esirable loop is reached, it shoulU be 
turned around, and held in this position by an assistant until the anastomosis 
has been completed (Fig. 276). Of 21 gastro-entcrostomies collected by Rock
witz made for ma.lignant and cicatricial stenosis of the pylorus the immediate 
mortality is represented by 57.2 per cent. This great mortality is due to the 
de~ilitatcd condition of the patients operated on and to the grc:tt length of time 
required in uniting the visceral wounds. U nnccessary loss of time is a. grea.t 
source of danger in the class of cases in which it becomes necessary to make a. 
gastro-enterostomy. 

Senn has modified WOlfler's operation by securing apposition between 
the stoma.ch and the intestine by means of perforated dec:.dcified bone plates, 
which he asserts g reatly shortens the operation and brings the parts into a 
more favorable condition for spec<ly union . This procedure and its mo<li6ca
tions are fully describer! in the chapter on Intestinal Obstruction. The 
approximation plates arc reinforced by a number of superficial sutures in the 
same mannfr as in establishing an intestinal anastomosis. The serous sur-
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faces interposed between the plates must be scarified. As the mucous mem
brane of the stomach shows a great tendency to turn out, it should be fastened 
in the middle of the wound on each side with a fine catgut suture before the 
viscera arc approximated. A giistro-cntcrostomy with the aid of approximation 
plates can be completed in half an hour. 

Patients with carcinoma of the pylorus who survive a gastro-enterostomv 
arc relie,·cd of much suffering and Ii ve in comparative comfort for from thre'C 
months to a year. ~rhc operation proves most beneficial in circular car
cinoma. of the pylorus with great distention of the stomach. It is contraindi
cated if the disease has become diffuse an<l the organ is not much dilated. The 
operation is also not applicable if the general strength of the patient is so much 
reduced tlmt death is likely to result from the immediate effects of the p1'l
cedure, or if the disease bas extended to other important organs and death 
would ensue in a short time from this cause. In wel1-!'elected cases gastro
enterostom_y is a legitimate operation which is destined to relieve suffering, 
prolong life, and reflect credit on the achievements of modern surgery. 

PYLORECTOMY.-Excision of the disea~cd pylorus is called pylorectomy. 
'l1his operation, first done on animals, was suggested by Winiwarter and Gussen
bauer as a remc<ly for carcinoma of the pyloric end of the stomach, but the finst 
operation on the human subject was done by Billroth. According to Bramer, 
who collected 72 cases of pylorectorny for carcinoma1 the mortality is about 
76 pPr cent. "~inslow in a smaller number of cases gives about tLe same 
mortality. Of those that survived the immediate effects of the operation, all 
but one died in a period varying from four to eighteen months. Gastro
enterostomy can show a much lower mortality and a prolongation of life of 
the survivors of from two months to a year and more. Pylorectomy should be 
limi ted to cases of circumscribed annular carcinoma. of the pylorus in which 
the disease has not extended beyond the wall of the viscus. Adhesions of the 
pylorus to other organs and the presence of infected l ~·mphatic glands arc abso
lute contraindications. As a positive diagnosis of carcinoma of the pylorus 
cannot usually be made sufficiently early to ju~tify this operation, the surgeon 
will generally find, after be bas opened the abdomen and ascertained by direct 
inspection and palpation the extent of the disea~e, that he is forced to abandon 
the original intention, and will complete the operation by making a p:astro
cnterostomy. In the absence of regional metastasis and extension of the <li~
ease by contiguity to adjacent organs, a radical operation is indicated, provided 
the patient's strength is sufficient to warrant its performance. It is to be hoped 
that future research will enable physicians to make a. sufficiently earls· diagnosis 
to bring all cases of pyloric carcinoma within the reach of successful radical 
surgical treatment. 

Preparatory to the operation the stomach should be placed in a ccndition 
of absolute physiological rest for at least two days, during which time it should 
be wai;::hecl out daily through an elastic siphon tube with a weak antiseptic solu
tion, such as salicylated water or a solut ion of boric acid, and for the last time 
this should lJc done immediately before the anesthetic is given. If no contra
in~lications arc present, chloroform should be gi\1en in preference to ether, as it 
is less liable to be followed by retching and vomiting. In opening tbe abdo
men Billroth prefers a transverse incision made over the middle of the tumor. 
if such is present, and sufficiently long to secure ready access to the seat o.f 
operation. Bleeding must be carefully arrested before the peritoneal cav ity JS 

opened. The pylorus is now brought well forward into the wound. with vol
sellum forceps, and the peritoneal cavity 1~ protected agamst mfect1on during 
the operation by packing aseptic or iodoform gauze around the parts to Le 
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excised. ~l.1he omentum below the pylorus is tied in small section~ nncl <li"ided 
between two si lk ligatures. The other connections a.re draJt with in a similar 
manner. As soon as the pylorus is isolated it can be drawn farther forw:nd into 
the wound, and a. small compress of gauze or a. !:'ponge is placed underneath it; 
in either case the precaution should be taken to attach a. forceps to guard 
against losing the compress or sponge in the ~bclorninal cavi~y. ~f t.b~ s~om
ach has been washed out thorougldy, there 1s no dtrnger of peritonitis from 
extrn.vasation, as the small quantity of fluid which it contains can be removed 
with a. sponge as it esca.pes when the organ is inciseJ, or it is taken up by tho 
underlying ga.uze. r11Le incision through the duodenum and stomach should 
be ma<lc at least an inch from the border of the tumor (.Fig. 277). As the 

Fw. 2i7. FIG. 2i8. 

incision through the stomach will be much larger than that through the duo
denum, 13illroth commences at tl1e upper border, and follows tlie knife by 
suturing until the remaining length of the incision will correspond with the 
section through the duodenum 1 when the section is completed, the duodenum 
divided, and the part removed . The duodenum should a.lways be attached to 
thr, larger curvature of the stomach, as shown in Fig. 278. 

In uniting the duodenum with the stomach fine aseptic silk sutures arc 
inserted by a round needle in a holder, first at tho. cut edge of the stomach 
between the mucous and muscular coats, so as to include the muscular coat 
and the peritoneum; then im'ersely through the same layers of the duodenum; 
anti finally brought out between these layers and the mucous membrane a.t the 
cut edµ:e of the duodenum. After tying the posterior sutures the anterior por
tion of the wound is closed in the usual manner. In bringin~ the cut sur
faces together, care must be taken to avoid the formation of folds. Billroth 
warns not to attarh the duodenum to the lesser curvature of the stomach, 
as the location of the new pylorus in that locali ty is unfa\'Orably situated for 
the free escape of the contents of the stomach into the duodenum. Any weak 
points in the line of suturing should be reinforced by superficial sutures. Jn 
some cases Billroth sutured the incision in the stom:1ch complctel.v, an<I 
implanted the duodenum into a slit in the anterior wall of the stomach near 
tbc greater curvature. In some instances it may be found a<l vantageous to 
close both incisions an<l follow the pylorectomy by a gastro-eutcrostomy, a 
metho<I of opemting which has recently been brou~ht promincnll_v to the atten
tion of the me<l1cal profession by Bull of New York and •rubolske of St. Louis, 
the first of whom reports two successful cases. 'fhe abdominal incision must 
be carefu1ly closed by several rows of buried sutures and by superficial sutures, 
and tension relieved by at least two button sutures. The after-treatment, as 
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in all other operations on the stomach, consists in withholding food by the stom
~ch for se\'cral <lays, relying <lm:ing thi~ ~ime ~xclusive.ly on r<'ctal feeding an<l, 
1f need be, on the hypodermat1c a.dm1mstrat1on of stnnulants. After two or 
three days small quantities of liquid food frequently repeated are allowed, but 
soli1l food must be strictly excluded from the diet until the visceral wound is 
~~~:~~ctcly healed. Should flatulency occur, it is relieved by a turpentine 

GASTRECTO~IY.-Gastrectomy literally signifies excision of the entire 
stomach, but as the term is used in surgery it means the removal of only a 
part of this organ. In pylorectomy a partial gastrectomy is always made, but 
if a portion of the stomach is remove<l without excision of the pylorus the 
operation is to be designated as a gastrectomy. In the surgery of the stomach 
this opera tion may come into use in the excision of an ulcer or the removal of a 
limi ted carcinoma in the anterior wall of the stomach or the greater curvature. 
In removing a portion of the wall of the stomach for either of these indica
tions the incisions should be made in such a manner that the resulting wound 
can be safely sutured with the least possible tension and without reducing the 
lumen of the organ any more than is absolutely necessary for the complete 
removal of the disease. 

PART !Tl.-DTSEASES AND INJURIES OF THE INTESTINES. 

WOUNDS AND RUPTURE OF TDE lNTESTTNES.-Gunshot and stab wounds 
of the intestines have bC'en described in a previou~ chapter, and it is only 
neces~m.ry here to refer very briefly to the subject of rontused an<l lacerated 
wounds caused by external violence, but not attended by a perforating wound 
of the abdomen. Contused and lacerated wounds of the intestine result usually 
from a kick or blow or from the passage of a carriage-wheel over the abdomen. 

In a contusion of the intestine all the coats ma.y be injured without 
fecal extravasation taking place. Such an injury is followed by more or less 
inflammation of' the injured part and circumscribed peritonitis. If the injury 
is not extensive, a<lhesion to an adjacent serous surface takes place, and the 
patient recovers. If, however, the inflammation is severe, gangrene, perfora
tivc peritonitis, and death are almost .sure to follow. Rupture of the intes
tine varies in extent from a few lines to complete division of the bowel. 'The 
aize of the wound in partial rupture and of the lumen of the intestine in com
plete laceration is diminished by bulging of the mucous membrane. As in 
cases of sta.b and gunshot wounds of the intestines, contusion and laceration 
of the intestines are injuries which are seldom diagnosticated before .the abdo
men is opened or before the diseases to which they give rise make their appear
ance. In rupture of the intestine cxtravasa.tion and hemorrhage often cause 
symptoms resembling shock, but these are not invariably present and are by 
no means pathognomonic. It is possible that in the future the hydrogen-gas 
test will y ield valuable diagnostic information in the differentiation between 
contused and lacerated wounUs. If there be an opening in the intestine, the gas 
will csc>Lpe through it and produce a well-marked free tympanites. The prob
able diagnosis must rest on the manner in which the injury was inflicteU, the 
degree of force appli ed, and a careful stu<ly of tho local and general symptoms 

Treatment.-Paticnts who have received an injury of the abdomen 
should be kept in bed on an absolute diet for se1·eral clays if the symptoms 
are such as to make a rupture of the intestine improbable. Under this treat
ment a contusion of the intestine will be followed by recovery, as a rule. If 
the symptoms point to the probability of a rupture of the intestine, immediate 
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laparotomy should be performed, as by following this course the chances for a 
fal"orable result are much better than if the operation is postponed until symp
toms of peritonitis set in. 

The external incision should be made through the linea alba. If intra
peritoneal hemorrhage has taken place, this demands the first attention. If 
the laceration is not readily found, rectal insu!Dation of hydrogen gas or filtered 
air will point out and loca.tc the visceral injury at once. Immediate enteror
rhaphy deserves the preference over the formation of an artificial anus, as it is 
not attended by any greater immediate risk to life and does away with the 
remote dangers incident to a secondary operation . Lacerated wounds of the 
intestine are closed in the same manner as incised wounds, only that perhaps 
the margins vf the wound should be more inverted, in or<ler to secure apposi
tion between healthy serous surfaces. If the lacerated wound presents contused 
margins, it may become necessary to cover the contused area with an omen
tal graft in order more effectually to guard against the occurrence of sub
sequent perforation. If the mescntery is torn it also must be sutured. As 
some extravasation always takes place in lacerated wounds of the intestines, it 
is neces~ary to flush the abdominal cavity with warm sterilized water before· 
the extemal wound is closed, and to make ample provision for drainage. The 
after-treatment consists in stimulation to counteract shock and in securing rest 
for the injured intestine by withholding food by the stomach for several days 
and by the administration of opiates. 

INTESTINAL OBSTRUCTION. 

DEFINITION AND CLASSIFICATION.- Intestinal obstruction, occlusion, 
strangulation, and ileus have been used as synonymous terms. Some authors 
wish to draw a line of dii;;tinction between cases of intestinttl obstruction and intes
tinal strangulu.tion upon an etiological basis, including under the former term 
all instnnces where the obstruction is caused by a tumor, enterolith, or intussus
ccption, while internal hernia, volvulus, and constriction by a band are included 
under the head of strangulation. For practical purposes such a distinction is 
superfluous, as any cause which mechanically interferes with the passage of 
intestinal contents produces the symptoms characteristic of intestinal obstruc
tion, and if it cannot be removed by ordinary means should be treated by 
abdominal section . l'he classification into true and false obstruction, from a 
surgical standpoint, should also be abandoned, as operative interference is indi 
catcd only in cases of obstruction due to the presence of mechanical obstacles, 
such as foreign bodies, tumors, intussusception, or to comprm~sion of the lumen 
by tumors, flcxion, twisting, and bands of constriction. Inflammation of the 
tunics of the bowel and diffuse peritonitis may give rise to Rymptoms resem
bling those of obstruction, and the indications for treatment are to combat 
the inflammation and to restore peristaltic action, combined with mechanical 
means to relieve the abdomina l distention. 

A more important classification remains to be mentioned, in which all cases 
of true intestinal obstruction are divided into aeute and ehronie. 'l1his distinc
tion must be maintained for many reasons. In chronic obstruction the 
symptoms usually develop very slowly as the occlusion becomes more complete. 
During the early part of the affection the intestinal wall above the seat of 
obstruction undergoes compensatory hypertrophy, dilatation taking place very 
slowly unless the chronic suddenly merges into the acute form-an event which 
is always announced by a complexus of symptoms characteristic of acute or 
subacute obstruction. Chronic obstruction is more frequently met with in 
persons advanced in years, and the seat of the obstruction is usually located 
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in some part of the lar~e intestine. The acute form is eaused by patho
logical conditions which suddenly narrow or obliterate the lumen of some por
tion of the intestine, usually above the ileo-crecal valve, and often, without any 
premonitory symptoms, give rise to a. group of acute symptoms almost pathog
nomonic of this affection. The sudden arrest of the fecal circulation is fol
lowed by violent peristaltic action of the bowel above the seat of obstruction 
in a. vain attempt to clear the intestinal tract, which, from muscular exhaustion 
and the increased pressure from within due to the accumulation of intestinal con
tents, finally gives rise to paresis and the textural changes which accompany 
great congestion in relaxed and exhausted tissues. In the treatment of such 
acute cases prompt action constitutes an essential clement of success, as in a 
few hours or days the patient becomes utterly prostrated, and the bowel a,t and 
above the seat of obstruction will have undergone irreparable pathological 
changes. 

8UROTCAJ. RESOURCES IN TIIE TREATMENT OF INTESTINAL OBSTRUCTION. 

EVACUATION AND IRRIGATION OR LAVAGE OF THE 8TOMAC11 .-Accumula

tion of intestinal contents above the seat of obstruction acts deleteriously in 
several ways : 1. It causes violent peristaltic action of the intestine above the 
seat of obstruction; 2. It exhausts the patient's strength by causing persistent 
retching au<l vomiting; 3. It is one of the causes which produce distention 
of the intestine above the obstruction ; 4. It favors fermentative and putre
factive changes in the intestinal contents. 

Kussmaul has introduced a new and exceedingly valuable measure in the 
treatment of intestinal obstruction by the use of the soft-rubber stomach-tube. 
J3y the siphon action of the tube, gas and the fluid contents of tl1e stomach and 
upper portion of the intestinal canal are evacuated, and thus abdominal dis
tention is relieved and the hydrostatic pressure in the intestiue above the 
obstruction diminished. In inserting the tube into the stomach the patient 
should be asked to make swallowing movements, which will convey the tube 
along the oosophagus without causing much gagging, which often prevents the 
forcible introduction of the tube. After the stomach has been e\'acuated it 
shoukl be washed out with a weak solution of sal icylic or boric acid, a pro
cedure which cannot fail to diminish the fermentative and putrefactive pro· 
cesses in the retained intestinal contents. 

DISTENTION OP TIIE COLON WITll FLuros.-For evacuation of the colon 
copious rectal injections are resorted to almost instinctively in every case of 
intestinal obstruction . This procedure has also been employed quite exten
sively with the intention of utilizing the hydrostatic pressure as a means for 
the correction of the mechanical difficulties which have given rise to the 
obstruction . For the former purpose they should never be omitted; for the 
latter indication they should never be used, a.s fluids cannot usually be forced 
beyond the ileo-crecal valve, and in the treatment of mechanical obstruction 
below this point it is far inferior to insuffiation of air or gas. 

RECTAL INsurFLAT!ON OF lIYDROGllN OAS OR FILTERED Arn.-This pro
cedure has been fully described in the chapter on Wounds of the Abdomen 
(p. 689). Its employment in the diagnosis and treatment of some forms of 
intestinal obstruction is valuable. 'l1be inflation is made in the same man
ner as in the diagnosis of intestinal wounds. By its use the seat of obstru~
tion below the ileo·crecal valve can be located with accuracy, and above this 
point at least approximately. The inflation will distend the bowel belo11· the 
obstruction, and the a.ir or gas will not pass beyond it. It is an extremely use-
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ful resource in the trea.tment of invagination, and in describing this form of 
intestinal obstruction it will again be referred to as a therapeutic measure. 

'l1 UBAGE 01'' 'f ll E CoLON.-This surgical resource in the treatment of intes· 
tinal obstruction ha.a been greatly a.bused ever since it was first introduced 
by O"Bierne. The idea has been entertained that an elastic tube could be 
inserted the whole length of the colon, but such a statement was nc\•er made 
by O"Bierne, as he insisted that the tube could not be passed beyond the sig
moid flexure . Experiments on the cadaver have shown conclusively that when 
the tube is introduced to a depth of twenty to thirty inches the tip of the instru
ment remains in contact with the intestinal wall, and that this portion of the 
bowel is pushed forward when the end of the instrument can be felt through 
the :~b<lomina.l wa.ll at a higher point. In the administration of a large enema 
to wash out the colon the long rectal tube is superfluous, as, especially in 
IIegar's knee-chest position, the fluid from a.n ordinary fountain syringe and 
short nozzle will follow the course of the colon and advance as far as the 
crecum. The legitimate indications for tubage of the colon are-1 . 11

0 detect 
and locate an obstruction below the sigmoid flexure; 2. To relieve gaseous 
distention of the colon; 3. '11

0 admin ister high nutrient enema.ta in cases where 
it becomes necessary to maintain the strength of the patient by this method of 
a.limentation. 

MANUAL ExnoRATION BY THB RECTUi\L-The introduction of the whole 
hand into the rectum as a means of diagnosis was devised and first practised 
by Simon. Ile and his many followers maintain that the band can be intro
duced sufficiently far to enable the surgeon to palpate most of the abdominal 
organs. Nussba.um assures us that he bas felt more than once the tip of the 

~~h1i~":e;~~~ otfh~x~~~1i~a~i~t~b~~~ljn b~h=m~l~ue~ ~~1~0,~:~t~~nth~y ;!1t~e~~citsu:~ 
adult, and should be done only by surgeons with small slender hands (seven 
inches or less in circumference), as rupture of the rectum and permanent incon
tinence of the sphincter arc some of the incidents which lrn.ve been reported as 
having becu produced by this method of exploring the rectum . As a thera
peutic measure this procedure can be employed in the removal of foreign bodies 
or an enterolith within reach of the hand, and in the reduction of an invagi
na.tion if the intussusceptnm has passed beyond the sigmoid flexure. 

'l1AXIS AND MASSAGE.-Ab<lominal taxis, so much lauded by Mr. Hutch
inson as a means of treating intestinal obstruction, is not only unscientific and 
useless for this purpose, but is attended by great risk to life. Taxis and mas
sage, scientifically practised, ham a limited range of application in the treat
ment of intestinal obstruction, but they are applicable only to cases where the 
obstruction is due to the presence of a foreign body, a fecal accumulation, or 
an enterolith, and should only be resorted to before these causes have deYel
oped inflammatory changes at the seat of impaction . 

UNIFORM AND UNINTERRUPTED CO'.'!IPRESSION OF TUE AnDOMEN.-In all 
cases of intestinal obstruction, but more particularly in the chronic form, uni
form support of the abdomen affords relief to the patient, and is one of the 
best means of .preventing rapid distention of the intestine a.hove the scat of 
obstruction. :Fixation and eq uable compression arc resorted to in other parts 
of the body as the best known means of controlling ~uscul:ir spnsms. Un iform 
compression of the a.bclomcn is best secured by padchng the iliac regions with 
absorbent cotton and then enveloping the body from the pubes to the tip of 
the 'ternum with broad strips of adhesive plaster, which should be made to 
overlap one another. 

PUNCTURE 01'~ TUE I NTESTINE.-Advancecl cases of intestinal obstruction 
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are always attended by great distention of the bowel abo,·e tbe obstruction. 0 
condition which causes increased intra.abdominal pressure. The distcution 
may be so great as to destroy life by the suspension of important fu1H:tions 
from mechanical pressure. It also aggravates the mechanical difficulties which 
interfere with the passage of intestinal contents, as the distended bowel under 
such circumstances forms numerous flex ions which constitute additional obstruc
ti.ons. If life is threatened by the distention, and 1>~01·e e.f!ieient surgical aid, 
.for any ·reason, cannot be rendered, puncture of the mtestme may pro,·e bene
ficial. Puncture of a distended paretic intestine is always attended by some 
risk of extnwasation, and on this account the needle puncture should be made 
obliquely through the wall of the intestine, in order to reduce this source of 
danger to a minimum. The best instrnment for this purpose is oue of the 
smaller needles of an aspirator. Care should be taken to render the needle 
aseptic before it is used. The puncture should be made at the most prominent 
point, and the instrument pushed boldly forward in an oblique direction until 
resistance ceases. 

ENTEHOS'l'OMY.-The formation of a fecal fistula above the iloo-crocal vah-e 
by operation should be called enterostomy, ancl not enterotomy. 'This opera
tion was <lone by Nelaton for the first time in 1840. Tbe mortality of the 
operation has been nearly as great as that of laparotomy with removal of the 
ca.use of obstrnction, and on this score alone its further application sJ1ould be 
limited to exceptional cases where a radical operation is inadmi::.sible on account 
of the nature of the obstruction or the enfeebled condition of tl1c patient. The 
operation, which can be made without anesthesia, is performed by making a!~ 
incision not more than two and a half inches in length in the right iliac region. 
above and parallel to the outer half of Poupart's ligament, and all bemorrbago 
should be arrested before the peritoneal cavity is opened . The parietal peri
toneum is now suture<l to the skin . Almost without exception a distended 
knuckle of intestine, readily recognized by its sizo and color1 presents itself 
in the wound. and is drawn forward sufficiently for a surface the size of a 
quarter of a <lollar to be united with the margins of the wound with fine silk 

~~~~~:8iscl~~~\~yn;~~~ci~ th!1~~~~~~.i~~ 1t~·~eue~i~~8hp~~.:~~~~s~~~s~fy 0{ot~~ei~~~~ 
axis of the bowel, and after the escape of intestinal contents and disinfection 
of the surface of the wound the margins of the Yisceral wound are separately 
stitched to the skin by a single suture on each side, in order to secure patency 
of the opening. Ou incising the bowel the surgeon is often disappointed at 
the small amount of gas and fluid which escapes, and it is fre11ucntly several 
hours before a free escape takes place and the abdominal distention begins to 
diminish. In exceptional cases an cnterostomy is followed .by a permanent 
cure by the spontaneous correction of the mechanical difficulties which caused 
the obstruction; in other cases a radical operation is to be done later; while 
in a. third class the fistula is allowed to remain permanently in case the cause 
of the obstruction cannot be remored. 

COLOSTOMY.-'l1llC term colotomg has been used to designate the operation 
of forming a fistulous opening in any part of the colon. But this word, lite
rally, only means cutting into or incising the colon for the purpose of making 
a temporary opening, as in gastrotomy, enterotomy, etc. Hence the operation 
of making a more or less permanent fistula in the colon should be known an_<l 
described as eolostomy, corresponding to ,qastrostomy, ente1·ostom.11, ~tc" rfbts 
operation will always retain its place in operative surgery as a palh~tn·e. and 
life-prolonging procedure in the treatment of carcinomato~~ stenos1s of the 
lower portion of the colon an<l in cases of inoperable carcmoma of the rec-
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turn. The modern operation of colostomy is made by opening the peritoneal 
cavity in the right or left iliac region according to the location of the obstruc
tion, and one of its principal objects is to interrupt the fecal circulation com
pletely at the artificial anus, so as to procure absolute physiological rest for 
the portion of bowel below it-a condition not attainable by the lumbar 
operation. Inguinal colostomy was first practised by Littre. In early times 
the mortality was even higher than in lumbar colostomy, being from 46 to 53 
per cent. 'l111is was the consequence of opening the peritoneal cav ity without 
antiseptic precautions. The introduction of antiseptic methods here, as in all 
other intra-abdominal operations, reduced the mortality to the neighborhood 
of 5 per cent. Konig reports 20 cases with only 1 death from peritonitis; 
Cripps, 26 cases with only 1 death. 

A number of operations have been described for making an inguinal colos
tomy. The one devised by Maydl is done as follows: H e makes an incisiou 
a.bout four inches in length over the portion of the colon which is to be opened, 
anrl in the direction of the fibers of the external oblique muscle, and draws the 
bowel forward until its mesenteric attachment is on a level with the external 
incision. Through a slit in the mesocolon close to the gut is iuserted a glass 
rod with a flange at each end, iodoform gauze being wrapped arouud the 
ends to prevent displacement (Fig. 279). 'l'he rod prevents the return of 

Fm.279. 

the bowel into the abdominal cavity before adhesions ha\·e formed. By means 
of a row of sutures placed on each side of the prolapsed gut, including the 
serous and muscular coats, the two limbs of the flexure, so far as they 
lie in the abdominal wound, are stitched together beneath the support. 
If the intestine is to be opened immediately, which should Le done only 
when the symptoms are such as to demand prompt relief, it is stitched 
to the parieta l peritoneum of the abdominal incision, and the latter is pro
tected by iodofonn colloclion. If incision of the bowel can be postponed for 
a few days until firm adhesions are formed 1 the intestine i!-3 st itched to the 
peritoneum and surrounded by iodoform-gauze packing around and beneath 
tbc support. If the artificial anus is made for lesions incapable of subsequent 
removal, a. transverse open ing, including one-th ird of the periphery of the 
bowel, is made by the thermo~eautery, drainage-tubes arc inserted into the two 
lumi_na, and tho intest ine is carefully washed out. 

lf it is the intention to etitaLlish a permanent artificial anus and the prog
ress of the case is satisfactory, the bowel is cut through completely in two 
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or three weeks, the support serving a useful purpose as a guide in making this 
incision. A few sutures will serve to secure the cut ends to the skin. lf the 
direction of muscles has been regarded in making the a.bdomiual incision, the 
patient is provided with so efficient a sphincter that a large drainage-tube is 
required to keep the opening patulous. Should the artificial anus be only a 
temporary one, the incision in the intestine is made in a longitudinal direction. 
When it has become desirable to close the artificial opening, the rubber sup
port is removed, after which the bowel retracts, and the opening often doses 
without any further treatment. If the adhesions are too firm for this, they 
are removed. the bowel is sutured and returned into the peritoneal c;:wity, and 
the external wound is close<l. 

The modern operation of inguinal colostomy is indicatec\ in cases of con
genital atresia of the rectum when the blind end of the bowel cannot be 

Fw. 280. 

Artificial Anus after the Maydl Operation {from ~~g1~~graph)- the patient has excellent control of the 

readily reached through the perineum; also m cases of carcinoma. of any por
tion of the colon and rectum not amenable to a. radical operation . :Finally, 
the operation might become necessary in irreducible invagination of the colon 
in which, for anatomical reasons, resection or anastomosis cannot bt <lone. 

The ope!'ation of lumbar colostomy has by some surgeons been entirely 
abandonc<l in fa.var of the above, on the ground that it is not especially dan
gerous in these days to open the peritoneal cavity; that the colon is often. very 
hanl to find in the loin; and that the kidney in the first procedure may mter
f'ere with our manipulations. Many operators, however, still believe that lum
bar culostomy possesses a definite field of great usefulness. 'The perit?neu?-1 
may generally he a.voided, an<l in cases of malignant disease of the s1gmo1d 
flexure or rectum the operation gives about four inches more space between 
the growth and the artificial anus than could be obtained by the inguinal ope
ration. Lumb:u- colostomy is usually done on the left side, as obstructions m 
the colon are genera lly in the sigmoid flexure or the rectum. 'rhe p:1~ient is 
laid upon his right side, a firm pillow being pushed under the opposite lorn , and 
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the lower bol'<lcr and tip of the last rib are marked with an aniline pencil, and 
11. point one-half inch behind the center of the iliac crest. A line drawn from 
this point vel'tically upwa!'d to the last l'ib indicates the nol'mal position of the 
colon . The best incision is Bryant's oblique, modified by him from Amu~sat's 
transverse. Begin the mcision at the edge of the erector spinre, just below the 
border of the last rib, and run it downward and forward toward the anterior 
i:uperior spine. 'J1he first cut goes down to the muscles, the next into the mus
cles; now by means of cutting or tearing with forceps we reach the lumbar fas
cia, open it, tear through tt mass of fat, anJ reach the transvcrsalis fascia. A 
distended bowel will now bulge into the opening, and the operation is easily 
ended. If the bowel is empty, the trausver~mlis fascia is torn through with 
forceps; the lower end of the kidney is felt, and the colon, which rests upon it, 
is reco~nize<l. The bowel is drawn into the wound, and, if the case be not urg
ent, held there by two large hare-lip pins, which arc passed through the bowel 
and rest on the edges of the wound, a pad of io<loform gauze being interposed. 
'l1he margins of the wound arc brought together with silk suture:;;. About the 
fourth da.y tLc bowel is to be opened by cutting between the pins. Iu an 
urgent case. after finding the bowel, it :should be drawn up into the wound and 
some silk stitches inserted to prevent fecitl infiltration of the adjacent cellular 
area. ~I.1h e bowel is then opened. The circumference of the opening in the 
bowel is stitched to the margin of the wound. ~I.1be rest of the wound is close1l 
by silk sutures. 

In cases where the mesentery is short or absent, this operation will not 
open the peritoneal cavity. Fig. 281 shows a case where the colon has no 
mesenter_v. Fig. 282 shows a colon with a long mesentery in which a lumbar 

rw.2s1. Fm. 282. 
veiito11o:um 

colostomy cannot be extra.peritoneal. If the colon ca.nnot be found after 
careful search, Allingham incises the peritoneum an<l hooks up the colon 

witl~\~~sO;\~~~~:~ · SECTION, or CCELIOTOMY.-In ma.king an cnterostomy or colos
tom~' the abdominal cavity is opened, but these two pallia ti,·e operations are 
not classed under a hdominal section in the treatment of intestinal obstrnction, 
as this expression in this connection is reserved for those caRes in which the 
abdominal C<Lvity is freely opened for the purpose of finding and rcmO\'ing the 
ca.use of the obstruction. A radical operation in the treatment of intestinal 
obstruction cmbra.ces-1. The detection and removal or rendering harmless the 
cause of the obstruction; 2. The immediate restoration of the continuity of the 
intestinal canal. 

'l1o meet the first indication the cause of obstruction must be found, its 
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nature clctcrminc<l, and, whenever advisable or practicable, removed-a i;tcp 
in the operation which ma.y be very easy or ma.y be a most formidable and 
serious undertaking, more especia1ly in cases where the pathological conditions 
which have given rise to the obstruction are of such a nature as to constitute 
in thcmsel ves an imminent or remote source of danger, as, for instance, malig
nant disease or gangrene of the bowel from constriction. Abdominal section 
in the treatment of intestinal obstruction has so far been attended by a fearful 
mortality, owing to the fact that most operations were performed at a time 
when the patients were in colfapse or when the parts involved in the obstruc~ 
tion had undergone advanced and often irreparnble pathological changes. 

Schramm has collected 190 cases of intestinal obstruction treate<l by lapa· 
rotomy, and of this number 6.\.2 per cent. died, the mortality before antisep
tics were employed being 73 per cent., and sin ce that time 58 per cent. Curtis 
bas collected the cases of intestinal obstruction treated by abdominal section 
since the year 1873, consequently since the antiseptic treatment of wounds was 
introduced; the whole number of cases, 328, show a mortality of 68.9 per cent. 
A more careful study of these statistics shows the value and importance of 
early operations, as sometimes delay of only a few hours will bring complica
tions which not only necessitate more time in their removal, but will at the 
same time necessitate a resection or anastomosis which, had the operation been 
performed earlier, might have been avoided. Abdominal section in the treat
ment of intestinal obstruction, both acute and chronic, is one of the most for
midable operations in surgery. l'he surgeon who undertakes it should be per
fectly familiar with the anatomy of the abdominal cavity and its contents, and 
conven;ant with all the pathological conditions which may give rise to obstruc
tion; :it the same time he should have a full knowledge of the technical details 
of the different operations, and be supplied with the necessary instruments anti 
appliances. Keen's u Operation Blank and List of Instruments required in 
Various Operations'' is an excellent aid in ma.king the necessary preparation, 
not only for this but also for all other operations. 

'I1he first and most important rule is to make use of tbe strictest precau
tions in securing an aseptic condition of everything that will be brought in 
contact with the wound or the peritoneal cavity. 'l'his includes the room, 
patient, operator, and assistants, instruments, sponges, liga.tures, table, blan
kets, towels, wash-basins, etc. Where the cheapest and most efficient antisep
tic-heat-cannot be employed for this purpo:se, the disinfection is done with 
warm water, potash soa.p, and an antiseptic solution (1: 20 solution of carboJic 
acid or 1: 2000 corrosive sublimate). 'rhe operator must sati,fy himself of 
the aseptic nature of everything which is used inside of the peritoneal cavity. 
As soon as the abdomen is opened, boiled water is substituted for the antisep
tic solutions. To secure the proper temperature, boiling wa.ter is cooled by 
cool preboilecl water, not by freshly-drawn cold water. 

lf tbc patient is much prostrated, :i\:i of a, ~rain of' str,Ychniue and t of a 
grain of morphia should be gi,·cn subcutaneously, and four tab l espoonful~ of 
brandy in four ounces of warm water by the rectum, before the anesthetic is 
givrn. Irrigation of the stomach should always precede inhalation of the 
anesthetic. lf no contrain dications a.re present, ch loroform should be given 
until the patient is fully under its influence, wl1en the narcosis can be con
tinued with ether. 

If the obstruction bas been located beforehand, the abdominal incision 
should be made as near it as possible: when it is in the crocum or the ascending 

fZf.~~i<l~; isi ~o a~e o~~~~e c~~e:~:~~gf: ~W~ l1s~v:ne~e~ ~" ~~~~·~1~~~c~:~~~f c~~°:~ ;~r~hc~ 
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tion cannot be dcterminc<l beforehand, a median inc is ion is indicated . The 
first incision shoulll at ]cast be large enough to admit the hand . I t may be 
stated as a rule tha.t th e case of diagnosis increases with the size of the incis· 
10n, and the danger which attends searching in the dark for the obstruction 
more than overbalances the slight increase of risk incident to a large incision. 
It must be borne in mind that in nine out of ten cases the obstruction is located 
in the lower portion of the abdominal cav ity, below th e umbilicus, and that in 
the great ma.jor ity of th ese cases it will be found in one or th e other of the 
inguinal rcgio~1 s. If evisceration is not decided upon, the best p~an to pu:sue 
is to explore first the lower segment of the abdomen, more especially th e ileo
c::ecal region, the sigmoid Hexure, and the peh•is, an<l if the obstruction can
not be detected, a systerni~tic search for it must be inst ituted. Any d istended 
loop of the intestine that may present itself in th e wound is an evidence that 
the obstruction is located lower down . 'l1hc loop is withdrawn and is held by 
an assistant while the operator examines in one direction, and if this does not 
lead to the obstruction, the portion examined is returned, and the bowel is then 
explored in the opposite direction. A s a rule, the intest ine is more di lated and 
congested the nearer the obstruction. If the assistant's hands are too much 
in the way, the bowel can be fix ed in place with a strip of gauze passed through 
a. slit in the mesentery, which can be held by an assistant until the obstruction 
is found. 

If a long me<lian incision is ma.de, the small intest ines will escape at once; 
these should be c~m~ht in warm, moist, aseptic compressm~, supported in this 
position by the hands of one or two assistants, and kept warm by pouring 
on warm boiled water from time to time. 'l'he surgeon is now able to exam ine 
rapidly and accurately every portion of the intestinal canal with a view of 
loca.t ing the obstruction, with little or no risk of inflict ing injury during the 
cxami1mtion. 'l1hc g reatest objection that has been urged against this method 
is the difficulty of replacing the distended intestines; but the proper way to 
effect this is, instead of making direct compression, to resort to protection 
of the intestines by covering the whole mass with a warm, moist, asept ic com
press, the marg ins of which a.re tuck ed in under the abdominal incision. In 
tl_1is way the bowels are protected against the injurious effects of irregular 
dll"ect pressure, and are g uided back into the abtlominal cavity as the wound 
i:s closed by tying the sutures, already in place, from abo\'e downward. 1f 
uniform, diffuse, gentle prcf.lsurc fails in replacing the in testines, the margins 
of the "bdorninal incision should be lifted wi th blunt hooks and th e peh·is 
raise1I ('!1rendclenburg"s position)-expedients which render material aid in 
effecting replacement. S hould the obstacles be so great as to frustrate all 
gentle attempts at reduction, it is better to resort to incii:;ion and evacuation 
of the most distended portion of the probpscd bowel. In cases where after 
evisceration it is not possible to find the obstruction by exami nation of the 
distended ,·isible portion of the intestine, the contracted empty portion below 
the ob:;truction can be brought into sight by rectal insuHlation of hydrogen gas 
or fi ltered a.ir, and a sca.rch made for the obstruction from below upward by ex 
amining the bowel as it becomes inflated until tLe seat of obstruction is reached . 
'l1his method of examination will also reveal additional obstrnction should such 
exist below the one which has arrested the passage of in testin al contents. 

0PERATrVE 'fH.l~ATMEN'l' OF THE 0BSTRUC'rI ON.-lntest i nal Anasto

~osis.-Tbis operation consists in establishing a communication between the 
intestine above and that below the obstruction , th ereby permanently excluding 
from the feca.l circulation the portion of the bowel which has become impermeable. 
'.I.1he idea of making such an anastomosis originated with ~faisonneu ve, and the 
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procedure was studied experimentally by Yon Hacken. Billroth resorted to it, 
and Senn modified it by substituting; for the sutures perforated decalcified bone 
plates. Various substitutes have been proposed for the latter. Senn made 
numerous experiments on animals, and be and others have repeatedly per
formed the operation on the human subject with results that have proved most 
sati~factory. 

ln suturing the two visceral wounds together in establishing an intestinal 
anastomosis by the old end-to-end method, a. great deal of valuable time is lost 
and only very limited areas of serous surfaces are brought in contact. Lateral 
anastomosis by absorbable perfvrate<l plates can be made in a. much shorter 
time, an<l large areas of serous surface are interpose<l between the clamps, anJ, 
being held in uninterrupted contact, soon become firmly adherent. 

The_ plates are now made and. mmd. in three sizes, according to the age of 
the patient and the part of the mtestmal canal to he opernted upon. 'l'bey 
are made of <lccalcified bone, are oval in shape, and the central perforation 
should correspond in size with the opening that is to be established. 1'he 
plates arc to be kept ready for use fastened between two pieces of glass and 
immersed in a solution composed of equal parts of water, glycerin, and alcohol. 
110 the margins of the perforation are fastened four double silk sutures; the 
lateral or fixation sutures are armed with round needles; these strings arc fast
ened to the plate with a lock stitch (Fig. 283). As substitutes for the bone 
plates, catgut rings and mats have been deYiscd by Abbe. )Jatas, Davis, and 
Brokaw. Robinson uses untanned leather as material for the plates, and 
i'itamm bas bad good results with cartilage-plates made of the scapulm of 
calves. Baracz h~s substi.tute<l for the absorbable animal substances plates 
made of the Swedish turmp, and Dawbarn us~s plates made of raw potato. 
The portions of the intestine between which it is intended to establish a com-

munication should be brought well forward into 
Fw. 283. the wound and surrounded on the sides with 

aseptic gauze. 1'be incision is made on the 
convex surface of the bowel opposite the mc:::en
teric attachment and in the direction of its 
long axis. In length it must correspond with 
the greatest diameter of the plate. The plate 
is inserted endwise, and as soon as it is in the 
lumen of the bowel it is brought into proper 
position by making traction on the four strings. 
The serous surfaces corre~ponding to the size 
of the plate a.re freely scarified. In operating 
for intestinal obstruction the proximal part of 
the bowel will be found distended, and its con
tents must be frecl.v emptied through the incision 
before the plate is inserted. After thoroup;h 
evacuation and irrigation of the interior of the 

~cnn's Dccalclficd none Plate. bowel, further extrava~ation is prevented by an 
assistant, who compresses the howel above tbc 

place where the incision is to be ma.de. 'l' his can also be done by passing a 
rubber band or strip of gauze through a slit in thr mescntery an<l tying it 
over the bowel, or by catching it with a pair of lock forceps at the point of 
crossing after tightening it. The lateral sutures are now passed through 
the margins of the wound near the border and e11uidistant from its angles 
(Fig. 284). 

Before approximating the parts, the surfaces nre well cleansed, and if neces· 
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sary cfoinfccted. Th e superficial sutu res behind the plates are inserted and 
tied before the plate-sutures arc tied (Fig. 284, b). An assistant now bolds the 
intestine in such a. mann~r that the ~wo visceral wounds are brought together 
"hen the surgeon approx1ma.tes the visceral wounds by tying the plate-sutures. 
Jn tying the threads attached to the plates the posterior pair of the middle or 
fixation suture~ arc tied first, and the threads cut short to the knot. During 
the tying of all the sutures the plates are to be held in apposit ion. The tying 
is done with sufficient firmness to bring the p~i.rts in accurate apposition, with
out endangering the tissues 
interposed between the Fw. 284. 
plates. After ty ing the first 
pair of sutures the end or 
apposition sutures arc tir<l, 
and finally the anterior pair 
of fixation sutures. Care 
must be exercised to inter
pose the margins of the vis
ceral wounds accurately be
tween the plates. After this 
has been done, a few stitches 
of the continued suture are 
made at the bonier of the 
plates anteriorly, in order 
to reinforce the plates and 
bring in apposition a mtLX

imum area of serous surfaces 
(Fig. 285). 

Intestinal anastomosis 
should take tbe place of an 
artificial anus in all cuscs 
where the patient's strength 
warrant8 the procedure and 
a radical operation is con
trainclicated by the general 
condition of the patient or 
ln- the character and extent 
oi· the local disease which 

:;'ti~;~~~~~~.~~~;~}~~~~: lleog~~~~~{1~i~t.~~~:J~f ~~~~J\f J.:~i~~~~~f~l~ffv~1 
of New York in the perform-
ance of intestinal anastomosis. Dr. Abbe's description of their preparation 
i:-; as fo llows: "A moderately heavy catgut is chosen, ta ken from alcohol 
or juniper oil: it is wound loosely on a test-tube and ~oakecl in hot 
11ater. It soon kinks up, and were it not on a tube cou ld hardly be unra.v
cl led. After a while it is straightened out, a llowed to untwist, wound again 
loosely, and soaked in hot water once more until it ceases to twist. It is then 
ready to m:ike up into rings, which will lie perfectly flat. Eight or ten turns 
over two pins ~tuck in a cork two inches apart wi ll make a bundle somewhat 
smaller th<tn a lead-penci l. 'Shcse ma.y be tied at four places with fine silk, 
to secure the strands parallel while being wound round like a. cable with a 
continuous piece of the same catgut. 'l1he end of the piece is secured by 
threading into a l la!(crlon1 needle and transfixing the whole bundle obliquely 
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"ith it at the place of finishing. '!'bus there are no knots, and it is difficult 
to find the point of beginning. 

"The ring i:s now a long m·al, with an inside diameter of two inches 

.F1G. 2$5. 

and in thickness smaller than a pencil. Rix strong but small braided silk 
threads arc now fixed to each ring, C<ttti.distant, on the face looking toward 
the other ring, which is to be lai<l against it. 

11 No knots HC used. A needle pierces 
Fw. 286. the ring between the strands, carrying the 

~b rcad 1 which is dra\\ n through, all but eight 
mches, and wound once and a half round, 
::;inking between the cnc:ircling catgut, piercing 
tltc ring again, and cut off. The rings, which 
have now been water ~oakccl, arc ready for 
use if needed for emergency: but if possible 
they should be kept a "hi le in alcohol under 
pressure between two gla"s slides, the threads 
being curled up within the O\'al, an~ the sides 
being pressed as the gla::.scs are tightly tied 
together. The ring thus becomes a long ow1l 
with parallel r.;idc::., antl soon becomes harder 
and flattened on it:_;; faces .. Morco\'cr, it shrinks 
a triAc in alcohol, to swell agaiu in situ and 
gin~ ad1litional :security." Fig. 286 shows the 
method of passing the si lk sutures in inserting 

Mcthi~~cor~i~1~s~J~g1~~neg~i~} ~~~res in the ring8 . 

Dr. Abbe threads every piece of si lk \I ith 
its own needle before beginning to operate. Other surgeons prefer a calyx
eycd needle, which is threaded by being pushed do" n upon the l igature. 

'J1hc ring of Brokaw is made by covering pieces of catgut with segments 

~~/~'l~~~~r t~:~~~,n~~.0 ~~~f s0:·i~r~~~e~1eb~1\~~d~~=~~~~~ ~~ the~n~1~~~\~et~;';~~~ 
Recently, the Murphy button (Fig. 287) Las been used quite extensively 
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as a means of approximation in anastomosis. "While this button h as been 
very successfull y used in a large number of cases, its employment is attended 
with several dangers in that part of t?c intesti nal canal 
abo,·e the ileo-crocal valve. ' l' hc Ol'lficc of the button Fw. 2Si. 
may become plugged ; the button itself has fall en in to 
the. stomach, has been retained in the intest inal ca na l, 
and the opening in tbc );tttcr has been known to con
tract to a dangerous extent soon after its use. 

The use of all artificial aids to anastomosis bas of 
late been abandoned by some surgeons, who ha ve Gll:"=i-- 1• 
returned to the o ld method of sutu r ing, an operation 
recently drscribec l by Abbe. Jl is method , \\Lich ha s 
given excellent results, is as follows : After resection 
and cloi- ing the two ends as usual , he lays th ese en ds 
a.long:-;i(le of each other and applies two rows of con-

~i~<i':\\s i1~Jc~:111~~~~c~u~;~:~~~ t~~ e q~~~~~1~e~{ :u0

t (F~~- ~~8)~ t1'1~~==i~· 
Each thread (2,1 inehe• long) is left at the end of' it' 
rO\\, being sti ll threadcrl. 'l'h c bowel is then opened 
for four inches a quarter of an inch from the suture:-, 
both rows being to one !:ii<lc of the cu t . Th o vessels 
are temporaril_v caught with hcrnostatic forceps. 'l'he 
oppoli ite portion of the bowel is then opened in the 
same manner. 'l'b c two adjacent cut edges arc now 
uni ted h.v a.n O\'c rlrnnd i::. uture, tlic tlC'edl c piercing both \1;~~;!;!!!!!!!'liiilllJ 
the 1~ucous ancl the i::.c>ro us cut, and so securing the 
bleedmg YC::!Se l :s ( F'ig. 28D). Th e forceps arc rcmo\•ed 

~i~S~e~, ~i1;~r~~i'~c1~f~~;. w ~~'i'~fi ~J~~ ~~~·~t~~u ts~~~fi~~~l 1~11 ~ ~11111~ n1ur~{1.1~·;lC~·~1}~·~i'~~c~~ged>: 
oppo3itc sides ?f the opening are approximated and secured by two rows 
of continuous L embert sutures, the first two threads sening this purpose. 

Fw. 288. Fw. 2b0. 

It is asserted that this meth od r equ ires littl e, if a11y, lo11ge r time than that 
with plates or rings of an.v kin<l , and iA free from maDy of their di i:;:advantagcs. 

Intest inal ana stomosis is indicated-
1. In cicat r icia l stcnos is of the intestin es. 
2. Tn in operable car cin oma of the intest in e if the disease is located suffi

ciently high up in the colon to permit the formation of an opening Lelow it. 
:3. In irred ucible vo l vu I us and i1wagination when the parts affected present 

no cxtemal ev idences of gangrene, and resection is impract icable on account 
of unfa rnrablc general or local conditions. 
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4. As a substitute for circular cuterorrbaphy when the lumina of tbe 
resectc<l ends differ greatly in size. 

5. In congenital atresia. of the intesti ne. 
The use of bone-pla_tes in gastro-cntcrostomy has been referred to in the 

chapter on Injuries an<l Surgical Diseases of tl1e Stomach. 
Laparo-enterotomy .-Incision of the bowel for the removal of obstruc

tion during laparotorny is indicated when the obstruction is due to the presence 
of a foreign body, a concretion, an entcrolitli, a gall-stone, or a pe<lunculatcd 
benign polypoi<l tumor. In the removal of a foreign body, a concretion, a 
gall-stone, or an enterolith not amenable to removal by submural crushin" or 
fragmentation with a needle, the incision for extraction should not be m~1de 
over the seat of impaction, as this pa~·t of the intestine has undergone changes 
unfavorable to the satisfactory bealmg of the visceral wound. It is much 
better in such cases to make the incision opposite to the attachment of the 
mesentery, in a healthy part of the intestine, an inch or two below the impac
tion, and then crush the foreign body by instruments introduced through the 
incision . The remo\•al of a non-malignant pedunculated polypoid tumor is to 
be accomplished by making an incision on the convex side of the bowel large 
vnough to a<lmit of the dragging of the tumor through it, after which the base of 
the pe<licle is tran,.fixctl with a.needle armed with <lo Stout ligature which is tied 
on ca.ch side, the tumor cut off, and the wound closed in the usual manner. 

Enterectomy.-The indications for excision in injuries of the intestine 
have been alrca.<ly discussed. In the treatment of intestinal obstruction this 
operation becomes necessary when the obstruction is due to a malignant tumor 
if it is possible to remove the disease completely, also for the removal of benign 
tumors which cannot be excised by enterotomy, and in all cases in which gan
grene bas been caused by constriction, compression, or over-distention. 

In incomplete cntercctomy only a portion of the circumference of the bowel 
is excised . This can be done with safety only on the convex surface of the 
bowel, as partial enterectomy on the opposite side, by cutting off the blood
supply, might cause gangrene or result subsequently in intestinal obstruction 
from flex ion. In making a complete enterectomy not more than three or four 
feet of the small intestine should be removed, as resection of a larger portion 
is likely to give rise to progressive marasmus shoulJ the patient recover from 
the operation. The intestine on each side of the proposed section should be 
tied with a rubber band passed through a slit in the mesentery. 'l1he mesentery 
is tied in sma11 sections with fine silk ligatures before the bowel is excised. 
After excision enterorrhaphy or lateral ana,c.;tomosis is done. 

'l1he mortality of this operation thus far has been very great. In a. series 
of 35 resections of the large intestine for obstruction which Weir collected, 
it amounted to 100 per cent. Reichel has also shown that resection of the 
small intestine for conditions giving rise to obstruction gave a mortality of 
75 per cent., whereas in secondary resection for artificial anus the mortality 
is reduced to 37 per cent., a statement "hich is supported by Makins in bis 
report of 13 deaths in 39 resections for artificial anus. 

E nterorrh ap hy.-1'he closure of a wound of the intestines with sutures, 
and also the joining of the ends of the intestine by sutures aftrr resection, is 
called cnterorrlrnphy. End-to-end restoration of the continuity of the intestinal 
canal after resection is termed circular enterorrhaphy. 

l'he appalling mortality after intestinal resection is due principally to the 
fact that, a.s a rule, the operation is dcla.yecl too loug; besides, the immediate 
effects of so gra.rc an operation arc serious a.n<l often result in death from 
shock, while many cases have proved fa.ta.I from lea.kage at the place of sutur-
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ing. Suturing of an inte:stina} wou!1d is a Yery delicate operation. and every 
student of surgery should prepare himself carefully by working on the intes
tines of dead and living animals and the cadaver. 

'l'be subject of the suturing of intestinal wounds is one of the most 
bewildering topics of surgery, as hardly a year passes without the descrip
tion of some new suture. It will be well, therefore, to limit our study 

to the two kin<ls of suture now al-
F10. 290. most uniYersally employed, the super

ficial and the deep, or, as usually 
termed, Lcmbcn's and Czerny's 
sutures. Lcmbcrt was the first to 
point out tha.t in order to obtain 
union of an intestinal wound it is 
absolutely necessary to bring the 
serous swiaees in contact; accord
ing to his teacbings 1 it is only 
nccessarv to include in the suture 
the peritoneal coat, but later it 
was suggestcLI to include enough 
of the muscular coat to give the 
suture a safe hold . Halsted has 

LembertsSi~t'usr~b~u~~osufiir~Js1~)1~:iscularcoat, clearly pointed Out that it is unsafe 
to rely on the serous and muscular 

coat~ in gi \·ing the necessary hol<l to the sutures, and insists that the needle 
should penetrate more deeply and catch some of the fibers of the firm sub
mucous coat, which he has so well de-
scribed. In applying the Lernbert suture Fw. 291. 
the edges of the wound are turned in a 
little, and the folds sewed together with 
a fine round sewing-needle carrying a 
fine aseptic silk thread. ~l1be stitches are 
placed at intcn·als of about one-eighth of 
an inch (Fig. 290). 

In order not only to approximate these 
serous surfaces more perfectly, but also to 
bring together accurately the margins of 
the mucous membrane, Czerny reinforces 
the Lembert suture by a. row of deep su
tures (Fig. 291). 'J'hese sutures to serve 
their purpose best should not, as Czerny 
ad.vised, include all the coats, as it is much 
better to make this stitch extraperitoneal 
and cut the threads short to the knot. 
The deep row of sutures is then buried Czerny-Lcmbcrt, or Double Iutc~tlnul Suture. 

by the Lembert sutures. In circular 
enterorrhaphy the double or Czerny - Lembert suture should always be 
employed. 

If time is an object, the Lembert suture can be applied in the form of the 
continued suture, but when this element docs not enter into consideration the 
interrupted suture shoul<l be invariably employer!. In circular enterorrhaphy 
the greatest difficulty encountered is at the mesC'nteric attachment, where the 
bowel for a.. small space is not C'overcd by peritoneum. It is necessary either 
to cover this space with peritoneum by stitching the two peritoneal la.yers of 
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the mcsentcry over it with a fine catgut suture. or carcfu l1 y to :i.djust the mcs
entery on ~ach side with the Lernbcrt stitch. '11he safety of a circular cnteror
rh aphy is incrcas~<l by covering t ltc line of sutu ring "iLh a strip of omen tum, 
which is fastened on the mesentcric side of the bowel with two fine catgut 
sutures passed through the me•entery. Although completely detached, such 
omental g rafts retain their vita li ty and become firmly attached to the Sl'rous 
surface of the bowel within from twenty-four to forty-eight hour8, thus form
ing an additional safeguard against subsequent leakn.gc at the sea.t of suturing. 

Cond itions may present themselves after excision of the intest ine, more 
especially_ the colon, wh.icb do not admit of bring ing th e r~sected ends together. 
In such circumstances it may become nccessar.v to establish a permanent arti
fi cial anus; but if it is possible to establish the continuity of the intest inal 
canal by lateral anastomosis, this method of treatment Rhould be adopted. It is 
possible tlrn.t, in the future, experimental research will prove the practicability 
of rci:;toring such defects by a plastic operation, consisti ng of transplantation 
of a correspondi ng portion of the small intestine bct\\een the separated ends, a 
procedure which would necessita.te circula r suturing at three different points 
Until it has been shown tha.t some such plan is feasib le, the surgeon must con
tent himself with establishing an anastomosis between the proximal and the dis
tal end by lateral apposition with dccalcified perforated bone plates. If the 
two lum ina of the intestine after resection do not correspond in size, a.nd do not 
\liffor so much as to render circular enterorrhaphy impossible, the section of 
\he smaller end should be ma.de obliquely at the expense of the convex side 
'.lf the bowel, which will increase the su rface to be united. 1\fadelung in resect
jng the bowel always makes his incisions somewhat obliquely in the same 
direction, for the purpose of g uarding more effectually aga.inst gangrene on the 
con vex side of the bowel. 

Lateral Implantation.-If the lumina of the resccted ends differ so much 
m size that circu lar cntcrorrhaphy is out of the question, as after resection 
of the crocum , restoration of the continuity of the intestinal canal is secured 
either by closing both en<ls and establishing between the bowel above and 
that below the site of resection an anastomotic opening, or by implanting the 
smaller end into a.n incision on the convex surface of the larger end an incb or 
two ab('l\'e the sutured end, and fi xing the implanted portion in its place by 
L ember t sutures. Billroth has resorted to this expedient with good success in 
several cases of excision of the crecum for malignant disease. In two similar 
cases Senn obtained excellent resul ts bv in testin al anastomosis. 

Direct Treatment of Obstructi~n or Strangulation by a Band or 
Diverticulum, Flexion, or Adhesion of lntestines.-Ligamentous 
bands as a. cause of intestinal obstruction usua.ll v indicate an antecedent at
tack of peritonitis. Such bands when fou nd are either divided or, preferably, 
extirpated, and if the strangulated loop has not suffered gangrene, this simple 
procedure answers the indi cations for which the abdominal section was under
tak en . If the constrict i11g band is a divcrticulum, this appendage should not 
be divided, but extirpated, and the opening in the intestine carefully sutured. 
If an adherent long appendi x is the cause of the obstruct ion, it is dealt witb 
in the same way. If fl exion of the bowel has produced the obstruction, the 
fl exed part, which is almost without exception adherent, should be separated, 
and the Hex ion corrected by straightening the bowel or by excising the apex 
of the flexion by a. V-shaped excision and closing the resulting '~'ound with 
sutures in the usual manner. " ' hen intra.-abdomin:.d hemorrhage 1s followed 
vy r~ complexus of symptoms in<lica.ti\'C of the presence of in testinal obstruc
t ion, the a.b<lomen should be opened an<l the coagulated blood removed by 
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sponging ancl Au~hing the peritoneal cavity with sterilized ''ater, an<l the 
recurrence of the same condition pre,·ented by arresting further hemorrhage. 
If a. mass of intestinal coils has become firmly adherent and has caused the ob
struction, it is often impo!-<sible to unra,·el t'bcm, and in such cases the whole 
ma~s is excised, as was 1lonc successfully by Baum and KoebcrlC, followed by 
circular entcrorrbaphy1 or if this cannot be done an anastomo~is is establi shed 
between the portions of the intestines abo,•e a.nd below the seat of ob~truction. 

Yon Hacker has recently ad,·ised, in cases of intestinal obstruction 
cau~ed by conditions which <lo not admit of resection, to exclude the affected 
part of the bowel from the fecal circulation by dividing the bowel above and 
below the obstrnction, closing both ends by suturin~, and restoring the con
tinuity of the bowel by c ircu lar enterorrhaphy or latcml anastomosis. ~! -'he 
secretions ol' the excluded part of the bowel do not appear to have caused an 
clement of danger. 

Toilet of the Peritoneal Cavity.-If everythi ng that has come in 
contact with the abdomintd cavity during a laparotomy for intesti nal obstruc
tion has been rendered a.septic by the most absolute antiseptic precautions, and 
the local conditions found have caused no infection, and no soi ling of the peri
toneal cavity with intestinal contents has taken place during the operation, the 
abdominal cavity is aseptic, aml can be safely closed after the removal by 
gentle sponging of any blood that ma.y have collected. If, however, infection 
from any source has occurred, the peritoneal cavity should be flushed with 
sterilized warm water, and the ca.vity dried with sponges wrung out of a 
1: 5000 solution of corrosive sublimate. In such cases drainage is a. necessity. 
A hrge glass drain inserted into the bottom of the pelvis an<l loosely filled 
with strips of iocloform gauze best answers the purpose. An aseptic ~a.pkin 
or a. small compress of gauze shou ld protect the intc:;tines ch1ring the tnnc re
quiretl for the introduction of the sutures. rl'he omen tum sl1ould be dra."n llown
ward suflicicntl,v to cover the whole incision. Wh en the sutures are all in place 
they are tied from a.bO\'C downward. If ten~ion is considernble, it is necessary 
to add two or more button sutu res, which are passed down to, but not through, 
the peritoneum, an1l arc to Le removed as soon as the tyrnpanites disappears. 

After-treatment.-Food by the stomach is not to be allowed for at least 
two days. Thinst is quenched by small fragm ents of ice, and sti_mulants and 
lic1uitl food arc administered during this time b,v the rectum. ll_ypoclermat·ic 
injections of carnphorated oil and strychnine are exceedingly useful in counter
acting the immediate effects of the operation. The abdominal walls should be 
well supported with strips of adhesive plaster and a bandage applied over the 
dressing. Greig Smith states distinctly that•· no case of operation for intestinal 
obstruction is properly concluded until the distended bowels arc relic\'ed of their 
contents." One of tbe most fa,·orable symptoms after a !'.uccesF-fu l operation for 
intestinal obstruction is a. sponta1H•ous action of the bowel~. ag it not only proves 
that the ca.use of the obstruction has been removed, but is also an evidence that 
peristaltic action ha~ been restored. 'l'he retention of fecal material in the 
distended pa.retie intm;tincs after operations of this kind not on ly retards 
recovery, but is in itself a grave source of danger. Mr. 1'ait has taught us 
the value of sali ne ca.tha.rtics in the prevention of peritouitis after abdominal 
operations. It appears reasonable that the same treatment would Uc useful in 
the management of cases after oprrations for intestinal obstruction . Exami
na.tion of the inte:;tine above the scat of obstruction will satis(v the surgeon 
that it will respond slow ly but surely to mechttnical irritation, and it is only 
logical to conclutlc that the same effect would be produced by the aclmini8tration 
of a brisk saline cathartic. Its use, however, should be delayed until after 
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the intestinal wound is well united-till the third day if possible. Dangerous 
as the use of cathartics must be before the obstruction i~ removed, their judi
cious employment may be beneficial after the continuity of the intestinal canal 
has been restored by opcratirn treatment. Stimulating rectal enemata. should 
be given to assist the action of the cathartics if the seat of operation has been 
above the ileo-crecal vah·e. Opiates should be given only to relieve pain, and as 
sparingly as possible, so as not to impair the peristaltic action of the intestines. 

Anatom ico-path o logical Fo r ms of In testina l Obstruction.-Bcfore 
considering the special forms of intestinal obstruction, it must be un<lcrstoo<l that 
clinically they all belong either to the acute or to the chronic variety of ob
struction. 

'fhc forms which give r ise to ACUTE symptoms, and terminate in a few days 
either in death or in recovery, are those in wh ich tbc mechanical difficulties that 
interfere with the passage of the intestinal contents arise suddenly, or at least in 
a short time. As illustrations of acute intestinal obstruction may be enumerated 
the sudden blocking of the lumen of the intestine by a ga.11-stone or other foreign 
body, inrngination, the incarceration of an intestinal loop under or OYer a con
stricting band, and volvulus. In all such cases the lumen of the intestinl'at the seat 
of obstruction becomes impermeable, completely arresting the pa::.sage of fecc~. 

The most conspicuous clinical symptoms of acute intestinal obstruction are 
absolute constipation, the fecal discharges, if any take place after the obstruction 
has occurred, consisting of intestinal contents from below the seat of obstruc
tion; vomiting, which, as a rule, appears early and is most distressing if the 
obstruction is high up in the small intestine; and tympanites, which is most 
marked if the obstruction is low down in the intestinal canal. Peritonitis 
frequently giYeS rise to the adynamic form of intestinal obstruction by arrest
ing the peristaltic action of the bowels, and it is often difficult to differentiate 
between the inflammatory or adynamic and the mechanical form of obstruction. 

As important d iagnos tic po ints it may be mentioned that peritonitis is 
attended by more severe arnl continuous pain, tenderness, and rigidity of the 
abdominal muscles and a more decided rise in temperature, as a rule, from the 
very beginning, than is obstruction due to meclianical causes, in which the 
pain is paroxysmal, tenderness is either absent or less marked, tllC abdominal 
muscles are not rigid, and the temperature in the beginning is either normal 
or only slightly increased. 

Acute intestinal obstruction. unless treated by surgical interference, with 
few exceptions results in death in from two days to two weeks. Spontaneous 
recovery in such cases is the exception, death the rule. If rccoYery takes place 
unaided by surgical interference, the mechanical obRtruction is removed or 
corrected, as when an impacted gall-stone becomes dislodged and is forced into 
a larger portion of the intestinal canal, or when an intussusceptum sloughs and 
is eliminated, or when spontaneous reduction of a strangulated intestinal loop is 
effected. 

In the t r eatm en t the administration of cathartics is absolutely contra
indicated in such cases, as they inYariably aO'grn.mte the symptoms and local 
conditions which have caused the obstruction. 

0
Ahsolute diet, and the use of the 

rubber stoma.ch-tube, combined with irrigation of the stomach and small doses 
of opium to diminish the violent peristalsis, are the measures which should. be 
rel ied upon in assisting the tendencies to recovery, and to bridge over the tune 
until it is Ucemed necessary to interfere surgically. 

In CIJRONIC cases of intestinal obstruclion the c l i nical hi story usually 
points to a graclua11y increasing stenosis of the intestine; an increasing d.iffi· 
culty in procuring a normal passage by the usual laxatives; frequently <liar· 
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rhea, owing to a. catarrhal inHammation of the mucous membrane above the 
seat of obstruction; colicky pains, caused by incrcasc<l peristaltic action; and, 
finaJly, a gra.dually increasing tympa.nites and vomiting. 

Chronic obstruction is caused most frequently by malignant disease of the 
bowel at or below the ilco-ciecal valve, cicatricial stcnosis affecting the same 
portion of the intestinal c:tnal. and chronic, slowly-progressing: in vagination. 
t;ponta.neous recovery in such cases is possible only if the obstrnction is due to 
non-malignant causes and an intestinal anastomosis is establishc<l between an 
intestinal loop below the obstruction and the intestine above it by ulceration. 
It is not uncommon in cases of chronic obstruction for acute symptoms to 
develop suddenly, and the primary conrlition is usually found on ly after open
ing the abdominal cavity in search for the cause of the acute obstruction. 

T reatment.-With the exception of chronic invagination, which some
times can be reduced, the causes which give rise to chronic obstruction make it 
necessary to perform either entcrectomy or intestinal anastomosis or to estab· 
lish an artificial anus. 

ENTERO-LITll CASIS.-Entero-lithiasis is due in the majority of cases to tho 
impaction of a ga.11-stone or the formation of an enterolith, the nucleus of which 
is a gall-stone, in the lumen of the bowel. 

BrLTARY CAr.cuws.-Rokitansky asserted that a calculus the size of a 
hen's egg may pass through the bile·ducts. It is now geuera11y believed that, 
as a rule at least, such large concretions can escape from the ga11-blaclder only 
by ulceration through its walls, and that a gall-stone of smaller size, after it has 
passed through the bile-ducts, subsequently becomes larger by the formation 
of concentric concretions during its retention in the intestinal canal. Leicb
tenstern has found that out of 1541 cases of intestinal obstruction from <liffcrcnt 
causes, tabulated by himself, 41 were produced by gall-stones. Of 51 cases of 
intestinal obstruction caused by the impaction of a gall-stone, collected by 
Wising, 38 died. In some of these cases the calculi were of great size. In 
the cases reported by Smith a.nd Fagge they measured four and a. half by two 
and a half inches in circumference. The calculus may become impacted in 
any portion of the small intestine from the duodenum to the ileo-cmcal valve, 
but most frequently it becomes lodged in the duodenum or the lower portion 
of the ileum and just above the ileo-c::ecal valve. 

'l'he clin ical history of such cases points to a previous attack or passage 
of gall-stone, or, if the calculus has gained entrance into the intestine by ulcer
ation, to an antecedent attack of circumscribed peritonitis in the region of the 
gall-bladder. If the calculus bas become impacted in the duodenum or the 
upper portion of the jejunum, scanty urine1 obstinate vomiting, and the ab
sence of tympanitcs indicate that the obstruction is located high up in the 
intestinal canal. If the impaction has ta.ken phLce in the lower portion of the 
ileum or a.hove the ileo-cmcal valve, the symptoms will be the same as in 
obstruction from other causes in these localities. 1The administration of pur
gatives even in this form of intestinal obstruction is exceedingly hazardous. 
a.s the foreign body in a short time produces textural changes at the seat of 
impaction which render dislodgment impossible by this method of treatment. 

T reatme nt by 1"parotorny should not be postponed until irreparable path
ological cha.nges have been produced by the foreign body. After the abdomen 
has been opened and the seat of impaction located, an effort should be made to 
crush the stone by pressure, provided the wa.ll of the intestine is in such a con
dition as to warrant such an attempt. If this rlocs not succeed, <!'ntcrotomy is 
indicated. 'l1he stone should never be attacked at the seat of impaction, but 
should be pushed in an upward or downward direction, and then removed, if 
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possible, by breaking it up by manual pressure, or, if this fail, the method 
suggested by Tait, of passing a stout steel needle obliquely through the in
tc~tinal wall an<l attacking the calculus, ma.y be tried. After the stone has 
been crushed and the debris within the gut has been pushed inro a healthy 
segment of bowel below, the puncture in the serous coat should be closed by 
drawing the peritoneum over it with a fine superficial suture for the purpose 
Jf guarding against leakllge. If the stone cannot be displaced and has to be 
removed by enterotomy, the site of operation should be covereU by an omcnta.l 
graft. If the intestine at the scat of impaction presents evidences of gangrene, 
it must be resected and the continuity of the intestinal canal restored by cir· 
cular enterorrhapby . 

lNTESTfNAL CoNCRETIONs.-\\'e have already seen that a small gall-stone 
when retained for a. sufficient length of time in the intestinal canal may become 
the nucleus of an intestinal concretion, which by the addition of concentric 
layers gradually increases in size until it fills the lumen of the bowel, and 
after its impaction gives rise to intestinal obstruction. Entcroliths causmg 
obstruction have been described in which a variety of foreign bodies have been 
found as nuclei. According to the analysis made by Virchow of two entero
liths, the concretions are composed principally of phosphate of ammonia. and 
organic substances, especially of the derivatives of the biliary acids known as 
dyslisin. In one case Langenbuch removed an entcrolith by enterotomy from 
the jejunum, but the patient died a few hours Jater, and at the post·mortem a 
second mass, still larger, was found in the pyloric region of the stomach . The 
surgical treatment of intestinal concretions is the same as that of impacted 
gall-stones. 

ASCARIDES.-Ilalina, Saurel, Pockels, Stepp, ancl others have reported 
cases in which intestinal obstruction was proclucc<l by masses of ascarides 
becoming impacted in the small intestine. ~.L1he patients were invariably 
children. When the surgeon is called upon to treat a case of intestinal 
obstruction in a child, such a cause should be borne in mind, as in a. case of 
this kin<l a. timely anthelmintic remedy, followed by a brisk cathartic, may 
prove efficient in removing the cause of obstruction. If such treatment should 
prove unavailing, no time should be lost in resorting to operative treatment 
by abdominal section, which should be conducted in the same manner as in 
operations for intestinal concretions. 

FECAL 0BSTRUCTTOx.-This is almost without exception met with only in 
the large intestine, an<l, in preference. in the crecal region or in the sigmoid 
flexure. Cases h~wc been reported where a congenital dilatation of some part 
of the colon pre<lisposed to this affection . 'J'he acquired form of dilatation 
which attends all cases is the result of prolonged O\'Cr-distention, resulting in 
paresis of the clistencled segment of the bowel. Impaction of feces sometimes 
gives ri~e to dangerous complications. Ulceration, and e,·en perforation, may 
take place from this cause. Distention of the bowel often takes place to an 
enormous extent. Cruveilhier found on making a necropsy on an old man the 
transverse colon so dilated that it measured 3.5 cm. in circumference, and the 
crecum had attained the size of a child's head. One of the most important 
diagnostic points is to give an anesthetic and make pressure over the swelling, 
when th(' fecal masses can be indented, the pressure leaving a. permanent de
pres!:'ion. Patients who have once suffered from fecal impaction are very prone 
to suffer from a recurrence of the same condition at intervals. 

lf the impaction is within reach, its remornl shoulcl be accomplished by 
the use of a ~coop, assisted by copious injections. If the bowel a~ t~1e. se~t 
of impaction bas lost its contractility, cathartics are useless, and, if it is rn 
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a state of inflammation, positively hurtful. In such cases massage and high 
injections arc in•licated. AfLcr the mechanical removal of the fecal accumula
tion a recurrence shoul<l be prevented by the administration of extract of 
bella.clonna, gr. ~' with an equal close of extract of nux vomica, combined with 
half a grain of aloes and a grain of sulphate of iron in pill after each meal. 
)Iassage ancl electricity will ren<ler material assistance in restoring normal 
peristalsis. Perfor:ttion and suppurative inflammation in the connective tissue 
or the peritoneal cavity must be met by prompt surgical trea.tmcnt. In cases 
where all ordinary measures fail to remove the fecal accumulation and the 
symptoms of obstruction continue unabaterl, it would be not only justifiable, 

~~~sg~,~!i~ui~~1~Ygut~ ~~~I<~~~:~ ~'f~1~01~~e t~i~e~~.?jo~0~~e~h;~n;~1t~~~tn~ ~~l~~: 
where perist<tltic action has not been suspcn<lc(l. In cases where the patho-

~!ci:~la1~1~~i ~~~~~t ct~n~~}l~~1~~~~;t~n~u~:lll~V~o~~cfo~:Ll t~~~:~;~n~~:o~~1~:G'e ~v~c~~~I: 
and, according to circumstances, either close the visceral wound by suturing or 
establish a temporary artificial anus in the corresponding inguinal region. 

lN\'AGI:-;ATIO~ or I~THSSUSCEPTION is that form of intestinal obstruction 
causetl by the telescoping of one section of the bowel into another. A trans
verse section through an invaginated portion of the bowel reveals three intesti
nal walls, of which the outer, or sheath, is called the intussuscipiens, and the 
two inner the intussusceptum. The usual form of invagination is when 
the intussusceptum is directed downward, when it is called a descenrling invagi
nation, to distinguish it from a rare form in which the intussusceptum is directed 
upward, which is called ascending invagination. It is estimated that 30 per 
cent. of all forms of intestinal obstruction, exclusive of hernia. and congenital 
malformations, are cases of invagina.tion. 

The direct causes of invagination are not well understood. Some main
tain that descent of the bowel ta.kes place into a parctic section below it, 
while others assert that the intussusccptum is drawn into the intussuscipiens 
by active peristaltic action of the latter. The cause of a chronic invagination 
is often a tumor attached to the inner su rface of the bowel. In more than 50 
per cent. the patients arc under ten years of age. Invagination, according 
to Heusner, is the cause of obi;:truction in three-fourths of all cases of intesti
nal obstruction in children. rl'he disease, as a rule, is more acute in children 
than in adults, and the mortality is correspondingly greater. The average 
mortality without surgical interference is more than 80 per cent. Death is 
caused by exhaustion or gangrene and perforation at or near the neck of the 
intu<.:.suscipiens. Spontaneous recovery is possible only if reduction takes place 
or if the intussusceptum sloughs away after the bowel above has become firmly 
adherent to the neck of the intussuscipiens. In this way patients ha,·e event
ually recovered after the elimination of several feet of gangrenous intestines. 
In the ileo-colic and colic varieties it is not uncommon for the apex of the 
intussusceptum to descend as far as the rectum, where it can Uc discovered 
by digital examination, and sometimes the bowel is protruded some distance 
beyond the anus. 

In the diagnosis of this affection the greatest weight should be place<l on 
the existence of an clong:1tcd cylindrical swelling, tcnesmus, colicky pains, and 
the presence of mucus and blood in the discharges from the rectum. 

'l111e first indications in the treatment of' invagination are to withhold food 
by the stomach an<l to administer opiates to diminish the peristaltic action of the 
bowel above the seat of obstrnction, after which no time should be lost in effect
ing clisinvagination by mechanical measures. The simplest, safest, and most 



732 .AN .ANERICAN TEXT-BOOK OF SURGERY. 

efficient of these is distention of the bowel below the obstruction with hydrogen 
gas or filtered air, which is <lone in the same manner as rectal insufnation for 

~~~~~;s~,:~s6e~·~~~:~~·ith~~f~:;h i~!~!~t~~ll r1:g~~:l~~:~eod~0i1~~'"~:~~~~~ ~1~di~~0:; 
?ncma. n~zzlc connected with a funnel ?Y a. rubber tub? about two feet long is 
mserted m the rectum. Warm water 1S then poured mto the funnel and fills 
the rectum :rnd colon. From two to four quarts rna.y be injected. This should 
be done without an anesthetic, so that pain ma.y warn us whC'n to desist. Insuf
fia.tion must always be practised while the patient is thoroughly under the influ
ence of an anesthetic and with the p:Ltient nearly or completely in the inverted 
position. In recent cases of invagina.tion below the ileo-crocal valve this method 
of treatment will frequently succeed in effecting reduction. If reduction cannot 
be accomplished in this wa.y, opera.tive trea.tment must be resorted to at once. 
In patients too much prostraterl to bear a laparotomy, an enterostomy or colos
tomy should be performed, according to the location of the invagination. Lap
arotomy is indicated after rectal insuffiation has been faithfully and thoroughly 
tried with negative result, in all instances in which the general condition of the 
patient is such as to justify this procedure. 1-'reves gives the mortality in 133 
recorded radical operations for invagination as 72 per cent. ; when reduction 
was easy it was 30 per cent., anU when difficult 91 per cent. The difference 
between the mortality of early and that of late operations is the most con
vincing argument in farnr of early operative interference. 

As a rule to which there should be few exceptions, the incision should be 
made in the median line, as it furnishes the most ready access to the inrngina
tion and enables the operator to apply the various surgical resources with the 
greatest facility. For special indications a. second lateral incision may be made 
la.ter. In recent cases the difficulty encountered in reduction consists in an 
ce<lematous condition of the intussusceptum, and on this account the invagi
nated bowel should be firm ly compressed between both hands of the operator 
before direct attempts at reduction arc ma.de. Reduction is then tried by mak
ing gentle traction on the bowel with 0 1H' hand above the obstrnction, while 
with the other the bowel is compressed below at a point corresponding with the 
apex of the intussusceptum, in such a manner as to force this in an upward 
direction, while the intussuscipiens is at the same time drawn in a downward 
direction. Reduction is sometimes facilitated by assisting the traction from · 
above by elastic pressure from below, made by rectal insuffla.tion of hydrogen 
gas or filtered air. If adhesions exist, they can be separated by ini::erting and 
pa~sing around the bowel Kocher's director or a small probe. If reduction 
has been accomplished, the necessary precautions should be taken to prevent 
reinvagination. consisting in shortening the mcscntery at tl1e point of invagi~ 
nation by folding it upon itself in a direction parallel to the bowel and 
securing it in this position by a. few catgut sutures. Should repeated attempts 
at reduction fail, one of three methods of treatment may be pursued: 1. 'l'he 
formation of an anastomosis between the bowel above and hclow the intussus
ception; 2. Hcscction of the inva.gina.ted portion, to be followed by circular 
enteronhaphy; 3 . Formation of an artificia.I anus. 

V0Lvu1Us.-Volvu]us, or the tw isting of a. loop of intestine around its 
axis, constitutes a well-defined form of intestinal obstruction. 'fhis pathological 
condition can occur only where the mesentery of the bowel is of considerable 
length, and is therefore most frequently met with in the lower portion of the 
ileum and at the sigmoid flexure of the colon. 1-'he condition, as compared 
with some other forms of intestinal obstruction, is quite ra.re. The immediate 
cause of the volvulus has been ascribed by Grawitz to accumulation of intesti· 
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nal contents above a constricted portion of bowel, while Niebcrding has traced 
it in a. few ca~c:;; to adhesions of an omental stump to an intc:_;;tinal loop. 

The symptoms of volvulus will vary to some extent according to the 
location of the twist. If it affects the small intestine, early and persistent 
vomiting is the most important symptom. 'l'his symptom appears ln.ter, and is 
le.-.s persistent if the sigmoid flexure has become twisted around its axis. "\\"'"ahl 
has called attention to a condition which he considers a lmost pathognomonic 
of volvulus-a ci rcumscribed area of tympanites corresponding to the location 
of the twist and cam•ed by gaseous distention of the twisted loop. 

Treatment.-Of all forms of intestinal obstruction, volvulus leads most 
rapidly to a. fatal termination. This fact alone is a. suffi ci('nt warning to lose no 
time in temporizing measures. We have no reason to believe that a volvulus 
after it has ca.used symptoms of obstruction is ever rcLluced without direct sur
gical interference. On tlic other hand, it may be stated as a fact that if an 
early la.parotomy is done the prognosis will be more favorable tha.n in almost 
any other form of intestinal obstruction. It is necessary to make a long median 
incision, for the purpose of both detecting and correcting the volvulus. 'l1he 
untwisting in recent cases can be done without difficulty; where adhesions 
have become firm and numerous it may be impossible. If the bowel car. 
be untwisted, a recurrence of the same lesion and at the same place can be 
pre\'ente<l by shorteni ng of the mesentery, which is to be done in the same 
manner as has been described in the operative treatment of invagination. If 
the untwisted bowel shows evillences of gangrene, resection becomes a necessity. 
If no such changes ba\'C taken place, but reduction is found impossible, the 
distencleil twisted loop is incised, emptied, and washed out with a mild anti
septic solution, the wound sutu red, and an intestinal anastomosis established 
between the intestine aboYe and tha.t below the voh•ulus. 

FLEXIO~S AND Ao1rnsross.-Flexions ancl adhesions as a cause of intes
tinal obstruction are almost without exception the remote consequences of a 
prev ious peritonitis. An adherent intestinal loop ma.y g radually become fl exed 
by the cica.tricial contraction of the inflammatory material deposited between 
the bowel and the adjacent serous SLlrface. Immobilization of a section of the 
intestinal tube in a mass of inflammatory exudation may cause intestinal ob
struction by arresting peristaltic action of that part of the intestine. The 
obstruction may remain incomplete for an indefinite period of time, until the 
compensatory hypertrophy of the intestinal wall on the proximal side of the 
obstruction can keep pace no longer with the increasing mechanical difficulties, 
when symptoms of acute obstruction set in, which may be the first intimation 
of the existence of an old-standing obstruction. 

Treatment.-If abdominal section is undertaken for the correction of 
such pathological conditions, an effort should be made to preserve the con
ti1ll1ity of the intestinal canal by isohtting the adherent loop or loops and 
straightening out the tube, and, if possible, displacing it in such a. manner as 
to prevent it from subsequently rPsuming the same rela.tions. Wherever it is 
pO!'lsible to CO\'CI' a. ra.w surface by stitching over it the surrounding healthy 
pC'ritoneum, this should be clone to prevent a recurrence of the adhesions and 
malpo:-;ition. If a section of the intestine is so finuly imbedclcd tha.t it cannot 
be libcmtecl without great violence or perhaps rnpturing its wall, i.t should be 
allowrd to rcmr:.in and the fecal c irculcLtion be restored by establishing an anas
tomotic opening between the bowel above and that below the adherent portion. 
'l111c same can be done in case a flex ion has caused the obstruction and is simi
larly imbedded in a plastic exudation. If the flexed portion can be easily 
separated, the flcxion is removed by the excision of a. V-shapcd piece, which, 
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a~t~r suture of the wound, leaves the intestine in a. straight and permeable con
d11!on. 

STRAXGULA'J'JON BY LIGA:IIENTOUS BANDS OR DrVERTICULA.-Ligament· 
ous bands resulting from old adhesions are usually found in those parts of the 
abdommal cavity which are most frequently the seat of peritonitis, viz. in the 
pelvis and the ileo-crecal region. 'Their formation rnn generally be traced to 
a broad parietal adhesion which by the movements of the free portion of the 
intestine bas become elongated and often narrowed to a delicate cor<l. It 
becomes a ca.use of obstruction when the migrating or free end forms an at-

::~~mJ~1 t :~s!~~11l~o6px ~1 /~0t~~~i ~:b ~~~0~~:~1 ~;~~~~~~.1~~1 t!; t~<lbc~-~~~a~J:1 ~t~ :t~·~n~1~ t~l~~ 
takes place in the same manner as in strangulated hernia., the ~onstricting cord 
by its pressure causi ng venous engorgement below the constriction and retention 
of intestinal contents in the afferent limb of the loop. As in hernia1 an intes
tine ma.y ha.\'C become a<lherent and fixed underneath such a band for an indef
inite period of time without strangulation taking place, so long a.s the immcdia.te 
causes of strangulation arc absent. Auy cause which cliRturbs the mechanical 
rela,tions Rtill ful'ther in such a. case, as a fall, lifting, coughing, the administra
tion of an active c:1thartic, etc., may bring on an acute attack of intestinal 
obstmction. A displaced neck of a hernial sac ma.y cau::e obstruction in the 
same manner as a ligamentous band. A band of constriction can ali.;o he 
formed by the margins of an opening in the mesentery or omcntum, through 
which a loop of intestine may pass and become strangu1a.ted. An adherent 
portion of omen tum in the course of time nrny become drawn out into a. narrow 
twisted cor<l which may become a cause of internal strangulation. Another 
freq neut location for ban<ls is in the umbilical region, where the remains of the 
umbilical artery may cause constriction. 

A considerable number of cases of intestinal obstruction are on record in 
which the obstruction was caused by a Mcckel's diverticulum, and in several of 
these the strangulation was successfully treated by laparotomy. 'l'o the same 
category belong bands the remains of oblitera.tcd omphalo-mesenteric vessels. 
Di\·crticula arc fountl most frequently in the lower portion of the ileum, and 
arc supplied with a mesentery when they spring from the lateral aspect of the 
intestine or near the mcsentcric attachmC'nt. Diverticula on the convex sur
face of the bowel arc free, and are supplied with vessels from the intestinal wall. 
From a surgical standpoint the appendix vermiformis must be regarded as a. 
divcrticulum . This appendage may become a cause of obstruction when it is 
of abnormal length and supplied with a long mesentcry, and when at the same 
time it is transformed into an unyielding band by fixation of its free extremity 
to some firm point by adhesirn inflammation . 

Treatment.-1'he operati\•e treatment of the obstruction in this form of 
intestinal stra.ngulation is usually not attended by any difficulties, provided the 
operation is not postponed until the strangulation has produced gangrene. The 
ba.nd of constriction, whate\•er its location or mode of origin may be, is traced 
to both the fixed points of attachment and excised between two liga.tures. This 
not only relieves the strangulation, but also prevents a possible recurrence of 
a. simi lar attn.ck from the same ca.use. If gangrene has occurre<l, it will beco.me 
necessary to ma.kc a partial or complete enterectomy according to the location 
and extent of the gangrene. In opera.ting for obstruction caused by an elon
gated adherent appendix vermiformis or a divcrticulum it is ncces~ary to remove 
these appendages near their attachment to the intestine and to preve~t ex.tra.v
asa.tion by .carefully inverting the margins of the wound and closmg it by 
suturing. If this cannot be done, a ligature is applied near the attachment, 
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and after amp.utating the appendage the st~mp is buried by suturing th.c peri
toneum over 1t. Hands composed of remams of the omphalo-mesenter1c ''es
scls are divided or excised between two ligatures; if this precaution of ligating 
them is omitted, troublesome hemorrhage may be encountered. 

NON-MALIGNANT STENOSIS. 

CONGENITAL STENOS1s.-Congcnital narrowing of the bowel varies in 
degree from a slight contraction to complete atrcsia. If the stenosis is com
plete or sufficiently well marked to rrevent the passage of intest inal contents , 
symptoms of intestinal obstruction will develop soon after the birth of the child. 
Even if the narrowing is consitlerable, the bowel remains permeable and no 
serious symptoms arc pro<lucc(l until some foreign body becomes lodged above 
the seat of ronstriction nml causes obstruction from fecal arrest. 1~he surgical 
treatment is the same as in the next form. 

ACQUIRED on. CrcATlUCrAr~ STExosrs.-Cicatricial stcnosis is one of the 
remote consequences of deep ulcerative lesions, such as are caused by dysen
tery) typhlitis strrcoralis, tuberculosis, anrl typhoid fe\·cr. 'fhe cicatrix which 
forms during thP rep:trativc stage of the ulceration contracts slowly and causes 
stenosis and chronic intestinal obstrnction. As in cases of congc·nital stenosis, 
the obstruction often becomes complete and g ives rise to acute symptoms when 
a. foreign bo<ly or solid feces become impacted above the seat of constriction . 
Not infrequently the causes which have led to cicatricial stenosis arc located at 
the same time or appear successively in different parts of' tlie intestine, pro
ducing consequently multiple strictures. Cicatricial stenosis of the small intes
tine is caused most frequently by tubercular or typhoid ulcers, and the same 
con<lition in the colon results commonly from dysentery, while stricture of the 
rectum often itppca.ri; as a syphilitic lesion . 

'l1he clinical h istory of cases of cicatricial stenosis must be traced to the 

e~~~,~~·y s ~ct~i~~:m: h~~J~ r~~~~l~~~~t~ ~~ecl~1~~!~i~u 1:bs~~~1ct~~·:~ in~~e~s ~~~h u!~~m':~~ 
111 these ca~es to sec the obstruction assume suddenly an acute form. 

Treatment.-Enterectomy should be performed only if' the bowel at the 
seat of obstruction presents pathological conditions which nccc~sitate this ope
ration, otherwise the continuity of the intest inal canal is restored by an entero
plasty or by intest inal anastomosis. Enteropla!'ity is performed in the same 
manner as pyloroplasty) and is applicable in narrow circular strictures. If the 
stricture is wider, 1rnd especially if several strictures are close together, an 
intestinal anastomosis is safer and much more easily executed than enterectomy 
and circular suturing. 

hTEl"TfNAL 'l,U)lOR R.-A tumor can give rise to intestinal obstruction in 
different ways, according to its location and anatomico-pathological character. 
A tumor or swelling outside of the intestinal tube may cauge obstruction by 
compression. A polypoicl g rowth springing from the mucous or suhmucous 
tissue interrupts the fecal circulation either by blocking the lumen of the bowel 
by its size or by causing an invagination or flex ion. A circular carcinoma 
produces a stcnosis which leads to chronic obstruction, but is also frequently 
the indirect cause of acute intest inal obstruction. 

BENIGN 'l1uMORR.-Bcnign polypoid tumors seldom attain sufficient size .to 
gi\'C rise to intestinal obstruction unless they cause additional mechanical dis
turbances, such as invagiuation or Sexion1 conditions which have already been 
described. If the tumor alone is the cause of obstruction, it is to be removed 
by laparo-enterotomy . If the tumor has caused invagination or flexion of the 



736 .IX .LlfE'llICAN TEX1CBOOK OF SCllGERJ'. 

!~!e:~~~~t~~~a~ 1~ci~~~~~i~~e~o0:,~ic~ui~t h~1es ~1;~r~~1d~~s~.r f~~0c'11~,~~11J ;~~nl{·~;e~~ 
kampff ha.ve reported cases of intestinal obstruction caused by cysts of a 
benign character which had evidently originated in the intestinal wall and had 
caused obstruction by flexing the bowel at an acute angle. If in such cases 
the cyst cannot be enucleated without opening the lumen of the bowel, and 
with a prospect that the flexion will be corrected by its removal, resection and 
circular enterorrhaphy will become necessary. 

MALIGNANT TuMORs.-Malignant stenosis of the intestine may be caused 
either by a sarcoma. or by a carcinoma, of which the former is more frequent 
above, and tbc latter below, the i1eo-crecal valve. A sarcoma of the intestine 
always has its starting-point in the wall beneath the mucous membrane, while 
carcinoma commences either in the mucous membrane or in its glandular 
appendages. 

A sarcoma, as a rule, does not give rise to glandular infection, but to 
extensive regional infection in the course of the blood-vessels and connective
tissue spaces, and obstruction is caused more frequently by flexion than by 
circular constriction of the boweJ. As a. sarcoma of the intestine usuaJly gives 
rise to symptoms of obstruction1 and ronsequently comes under surgical treat
ment, usually after extensive infiltration of the mesentery and retro-peritoneal 
tissues has taken place, it is questionable if it is prudent to attempt a radical 
operation, as in case the patient recovers from the operation an early recurrence 
is almost inevitable. If a sufficiently early diagnosis were possible, resection 
could be made with a fair prospect of a permanent result; but if infection 
has cxtcn<le<l to the tissues aroun1l the bowel, it is more judicious to leave tbe 
sarcoma. n.n<l to exclude the obstruction by an intestinal anastomosis. 

Carcinoma is found most frequently in the region of the sigmoid flexure, 
the cmcum, and the rectum. The disease either a.ppca.rs as a circumscribed 
circular affection, in which case the lumen of the bowel is narrowed gradually, 
g iring rise to symptoms indicative of chronic obstruction; or diffused infiltra
tion of the intestinal wall takes place at an early stage, in which case obstruc
tion sets in later and the gymptoms are less marked. A malignant stenosis 
may have existed for months without symptoms, when suddenly symptoms of 
acute obstruction set in. In cases of acute intestinal obstruction in elderly 
people, where no cause for it can be found in the abdomen, a thorough rectal 
examination should never be neglected. While sarcoma may occur in chil
dren, carcinoma is seldom met with in persons under thirty-five years of age. 
Carcinoma at an early stage is attended by regional infection in which the 
mesenteric and retro-peritoneal glan<ls are principally involved. If the tumor 
has a.tta.i.ned considerable size, it can be felt through the abdominal wall, and 

~; 1~~~~~iof0:;~a~~!~ti~;1~~~:~~~~u~~~n~r o~r:1::P~~~~·i~e ;~~.curi~e~c~;!~i1:i~~~ 
taken place, hemorrhage into the bowel may occur, and this symptom when 
present shoul<l be taken into careful consideration in the differential diagnosis. 
Catarrhal inflammation of the mucous membrane above the scat of obstruction 
is a.n a.lmost constant occurrence, and constipa.tion alternates with diarrhea. 

In malignant stenosis of the small intestine resection with circular enteror
rha.phy can be done with comparative case. While excision of a corresponding 
portion of the mcsentery is not only unnecessary, but even harmful in entcrcc
tomy for non-malignant lesions, this should never be neglected in malignant 
cases, as by it the mesenteric glands, which are most liable to becrm1e infected 
first, are removed. In resection of the crecum the retro-peritoneal glands 
should be removed as far as possible, and the continuity of the bowel restored 
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either by making an intestinal anastomosis a. few inches a.hove the closed ends 
of the ileum and colon, or by implanting the resectc<l end of the ileum into a 
slit in the ascending colon a few inches above its closed end. If after resec
tion of the lower portion of the colon it is found impossible to approximate 
the two ends of the bowel, and the distal end is not sufficiently accessible to 
make an intestinal anastomosis, it should be closed and dropped into the 
abdominal cavity, while the proximal end is brought out through a wound in 
the left groin, where it is secured by deep and superficial sutures, making thus 
a permanent artificial anus. If on account of the extent or location of the 
carcinoma it is found impossible to make a radical operation, one of two things 
may be done. If the bowel below the obstruction is accessible, an intestinal 
anastomosis is made, or the ileum is divided just above the ileo-crecal valve, the 
distal end invaginatecl and closed with sutures, and the proximal end implanted 
into the bowel below the scat of obstruction . If on account of the location of 
the obstruction either of these operations cannot be done, an artificial anus 
should be established in one of the inguinal regions according to the location 
of the carcinoma., and if the first incision was made through the middle line, 
this is closed and dressed separately. 

Retroperitoneal Tumors.-Tumors and swellings in the retropcritoneal 
space present to the surgeon many points of diagnostic and operative inter
est. In the diagnosis of such pathological conditions it is important to con
nect the tumor with its anatomical starting-point. The retroperitoneal loca
tion of a palpable tumor can sometimes be definitely ascertained by rectal 
insufflation of air. If the tumor is in contact with the anterior abdominal 
wall, the area corresponding with its circumference will be dull on percus
sion. If the colon is distended with air, the dulness disappears if the tumor 
is retroperitoneal, as the distended colon separates it from the abdominal 
wall; if the tumor is intra.peritoneal, it is often displaced by the distended 
colon, but the disappearance of the tumor and dulness is less marked. 
1l1umors in the retroperitoneal space, with few exceptions, are of mesoblastic 
origin. Dermoicls in this locality are exceedingly rare. Inflammatory 
swellings take their starting-point most frequently in the bodies of the verte
brre, lymphatic glands. and connective tissue. 

The operative trca.tmcnt of retropcritoneal tumors is attended by much 
more risk to life than the removal of intraperitoneal tumors. The surgeon's 
efforts frequently cease with an exploratory laparotomy. 

Fatty tumors develop most frequently in connection with the para.renal 
cushion of fat along the ilio-psoas muscle and in -the obturator foramen and 
crural canal. Csually they do not reach large size; in a few cases they have 
attained an enormous size. They often undergo sarconi.ttous degeneration. 
Their growth is slow, and the symptoms which they produce arc due almost 
exclusively to pressure. rJ1heir removal is effected through a median abdomi
nal incision by splitting the peritoneum over the center of the- tumor in a. 
vertical direction, followed by cnucleation. After careful arrest of hemor
rhage the peritoneal incigion is sutured before closing the abdominal incision. 

8areoma in the retroperitoneal spaces springs either from one of the 
bodies of the vertebrro, the pelvic bones, lymphatic glands, or the connective 
tissue. Lympho-sarcorna of the retroperitoneal glands frequently appears as 
the result of regiona.1 dissemination of sarcoma of the testicle. As a primary 
and secondary affectiou of the lymphatic glands it presents itself in the form 
of a multiple rapid-growing tumor. Fascial, periosteal. a.nd bony sarcomas are 
characterized clinically by a rapid-growing tumor in the retroperitonea.I space. 

Serous cysts have been found in the retroperitoueal space that originated 

" 
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from remains of either the Wolffian body or ~Hiller's ducts. Cysts of such 
hi:stop:cnetic origin ba.,·e thin walls a.ad contain a clear fluid in which albu
min, chloride~. and traces of urea and uric acid can be found. In some of 
these ca~cs the kidney on the corresponding side was either absent or in a 
rudimentary form. In a few cases retropcritonea.l serous cysts in the renal 
region have successfully been removed through a lumbar incision. 

T1tbrrcnlosis of tlie retroperitoneal lymphatil' glands is frequently one of 
the remote results of a similar affection of the testicle. By an extra.perito
neal incision a chain of tubercular glands cxten<ling from the internal 
inguinal ring to the bifurcation of the common iliac artery have been 
l'Cmovccl. Progressive extension is one of the typical clinica.l features of 
glandular tuberculosis in this as well as in other regions. Caseation and 
abscess-formation occur if life is sufficiently prolonged. 'l1he abscess usually 
points above the crest of the ilium. 

Chronic abscesses which develop in the course of tubercular spondylitis 
often appear as retropcritoneal swellings, and have frequently been mistaken 
for p_vonephrosis and paranephric abscess. A careful sturly of the clinical 
history, combined with a painstaking examination to locate the sweJling 
properly, aided, if necessary, by an exploratory puncture in the lumbar 
region, will usually enable the physician to make a. correct diagnosis. Retro
peritoneal tubercular abscesses of glandular or osseous origin, accessible 
through the lumhr region, should be treated by tapping, followed by injec
tion of a 10 per cent. iodoform-glycerin emulsion. 

ADYNA~IIC INTESTINAL OBSTRUCTION C'\USED BY ARREST OF PERI
RT1\ i~sts.-A number of pathological conditions are known to produce 
symptoms which so closely resemble those of intestinal obstruction due 
to mechanical causes that the abdomen has been repeatedly opene<l in 
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caused the greatest difficulty in diagno~is, and have often brought dis
appointment an<l reproach upon the surgeon . 'l'he obstruction in these cases 
is not ca.used primarily by a narrowing of the lumen of the intestine, but b_y 
suspension of the forces which propel the intestinal contents, and which results 
in the accumulation of feces and gases in the paralyzed portion of the bowel; 
this is followed by distention of the lntestines, constipation, and obstinate 
vomiting, which in rare cases may become fecal. Circumscribed or diffuse 
paresis of the intestines is often caused by an inflammatory affection, such as 
peritonitis or enteritis, whicll produce suspension of muscular contractions in 
the 8ame manner as when an inflammatory process in any other organ affects 
directly the muscular tissue; or the tunics of the intestines may be in an intact 
condition, and pa.ralysis result from reflex ca.uses. In either case the most 
striking symptom is an extensive tympanites. While in obstruction from 
mechanical ca.uses the peristaltic action of the intestines can sometimes he 
seen on the surface of the abdomen, paralysis from over-distention not having 
ta.ken place, in the paralytic form the abdominal surface is smooth and the 
outlines of the intestinal coils are not perceptible. In this form of obstruction 
expulsion of gas and the passage of intestinal content• are prevented by the 
formation of numerous flexures, owing to the great distention of the mtestm~s, 
which is followed by compression of some parts of the intestines by the dis
tended loops. 

~'he diseases which cause adynamic intestinal obstruction ar~ rapi~ accum~
lation of gas from fermentative or putrefactive proce .::es in the mte;tmes, peri
tonitis, and catarrhal and ulcerative enteritis. A paretic condition of the bowels 
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has also been observed following prolonged laparotomics, especially when evis
ceration has been necessary. 

If a positive diagnosis of ad.vuamic obstruction can be made, the treat
ment consists in relieving the distention by puncturing the bowel, external 
support by enveloping the abdomen with strips of adhesive plaster, tubage of 
the colon, a rigid diet, and the administration of such remedies as naphtha.line 
to procure an aseptic condition of the intestinal canal. If under such circum
stances a laparotomy is made upon the supposition that a mechanical cause 
exists, the intestine should be emptied through one or more incisions at least 
an inch or more in length, which a.re at once sutured, the intestines returned, 
and the external wound closed, after which a treatment is adopted which is 
directed toward the removal of the primary cause and the prevention of the 
production of gas in the intestines. 

APPENDICITIS. 

Appendicitis, or inffamma.tion of the appendix vermiformis, is now a well
recognized surgical lesion, and is regarded as the primary lesion in the caus
ation of the numerous forms of inflammation in the ileo-crecal region known 
as typhlitis, perityphlitis, paratyphlitis, and appendicular peritonitis. 

Etiology.-As regards et iology, we may first consider (a) the predisposing 
causes. The explanation of the great frequency with which the appendix 
becomes the seat of inflammatory and destructive lesions as compared with 
the other portions of the digestive tract is undoubtedly to be found in its 
embryology and in its anatomical relations. 'l1here can be no question that 
those structures which remain to us as functionless vestiges of parts once 
useful in our prehistoric ancestors are possessed of low vitality nnd but feeble 
resistant powers. 'l1his is as true in the life of the race as in that of the indi
vidual. It doubtless explai ns in part the special susceptib ility of the appen
dix to inflammation, as it <loes that of tbe uterus and the female breast to 
cancer during the post-sexual period of lifr•. 

ln add ition, its <lepcrnlent position, its communication by an orifice, often 
more or less narrowed, with that portion of the intestine in which inspissation 
of intestinal contents first occurs, while at the same time it is removed from 
the direct fecal current-all appear to be conditions so ma.rkcdly predisposing 
to inflammatory atta.cks that we need look no further for a sufficient explana
tion of the extra.ordinary frequency of appendix trouble. 

(b) ExccTrNG CAUSEs.-Putting aside the comparatively rare cases in 
which tubercular or other general disease localizes itself in the appendix, we 
ha\'C two chief classes of exciting agencies, clinical differentiation of which 
is to be earnestly aimed at: the mechanical and the bacterial or infcctiYc. 
'l1hc hLtter comes into play usually, perhaps almost constantly, as a. sequel of 
the former, which ma.y, however, exert its action alone from first to last in a. 
given instance, and does so in some cases. 

The fo llowing anatomical points must be remembered: The appendix is 
commonly found curved upon itself, because its mcsentcry, derived from the 
inforior layer of tbc mesentery of the ileum, is too short for it . In the fetal 
type of the cecum nnd appendix the latter has a mescntery which runs to its 
tip, but in the majority of adults it ends about the center of the :ippendix or 
at the junction of its middle and distal thirds. Along the free concave 
border of the mesentery runs a single vessel, a branch of the ileo-colic, and. 
from this branch the appendix, as a rule, derives almost its entire blood~ 
supply. Another peritoneal fold runs from that part of the ileum most 



740 AN AllIERICAN TEX7'B00K OF SURGERY. 

remote from its meseuteric attachment a.ncl is united with the mesentery of 
the appendix. It carries no blood-vessels. It is the remains of the true 
mesentery of the appendix (Treves). It is interesting to note the fact that 
in the different types of cecum found in our species those which involve its 
disproportionate growth show that it derives its peritoneal covering partly at 
the expense of the mesentery of the appendix, which becomes more and more 
scanty an<l more vertical in direction the larger the relative size of the cecum. 

We here have the factors which enter into the production of a large number 
of cases of appendicitis. Distention of the ileum with gas or of the ca.put coli 
with gas or fecal matter will cause dragging on one or the other of these 
folds, a lready too scanty, increase the torsion of the appendix 1 interfere with 
the blood-supply through its single vessel, and, according to the degree of 
torsion, produce congestion and tumefaction, catarrhal inHammation, ulcera
tion, or gangrene, with the clinical symptoms that belong to each. The 
anatomical conditions are so simple and easily understood, and explain so 
completely various well-known types of the disease, that we may assume 
them to be sufficient in many cases to account for all the symptoms. 

It seems probable that the bacterial cause of appendicitis is, as a rule, the 
bacterium coli commune. It is almost invariably to be found in the intestinal 
tract, and seems in the presence of sound mucous membrane to have little or 
uo power for evil; but it is equally well demonstrated that if the epithelium 
is once destroyed, it has both pathological and pyogenic properties. 

Experiments have shown that even a moderate degree of constriction of 
the intestinal canal may be followed by the penetration of its walls by this 
bacterium, and also that its virulence is much increased by the presence of 
irritative conditions, such as exist in advanced constipation or marked 
diarrhea., even when produced experimentally by tartar emetic. 

Other micro-organisms are exceptionally associated with acute appendi
citis, but tLe most reliable observations seem to show that in 82 per cent. of 
infective cases this ba,cterium is the active agent (Tave) and Lanz). 

Barbacci found that in perforative peritonitis cultures from the exudate 
yield only one microbe in the vast majority of cases, the bacillus coli com
munis. ~..,owler, who has studied the bacteriology of appendicitis on an 
extensive scale, a.lmost invariably found this bacillus, but in m:rny cases asso
ciated with other microbes such as the streptococcus pyogenes, diplococci, 
micrococcus fl:.wus liquefaciens, etc. 

A third class of ca.uses which may be regarded as both predisposing and 
exciting must be made to include fecal concretions and foreign bodies. The 
la.tter, once thought to be the chief factors in producing the disease, are now 
known to be of great rarity, occurring in only about 4 per cent. of operative 
cases (Matterstock, Fowler). Fecal concretions are found in 15 to 20 per 
cent. of such cases, and there is evidence to show that they may occasionally 
by their presence give rise to the lesio11 of the mucous coat which precedes 
infective processes; but they are so often absent in cases of all grades of 
severity, and so often present in autopsies on persons who ~ave died from 
other diseases, that they should not be considered of primary importance. 

Ca.tarrhal appendicitis may be caused by a,n extension of cafarrl.1 of the 
cecum by continuity of the mucous membrane into tbis structure; m a few 
cases traumatism has been thought to ha,vc caused the disease. 

The effect of age must be taken into account in sunn:i-1ing up the 
etiological factors. It is certain that the two extremes of life are D:ota
bly exempt, but the explanation of this fact is thus far purely tbeoret1cal. 
lt is asserted that in very early life the funnel-shaped appendix, apex down-
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ward, offers fewer opportunities for the formation and retention of masses 
of in:;pissated feces, while in old age atrophy of the mucous membrane 
about the cecal orifice of the tube again widens it: but we lack positive 
knowledge upon these points. 'fhe \'Cry existence of the fold of mucous 
membrane known as the valve of Gerla.ch is disputed, and in any event it is 
so imperfect mechanically as to be presumably of slight importance. 

The 1lisproportion between the sexes requires explanation. If we accept 
the usual description of the anatomy of the parts concerned, there seems to 
be no good reason why appendicitis should be found in men four or five times 
more frequently than in females; but if future observations confirm the asser
tion of Clado, that a fold of peritoneum passes from the r ight ovary to the 
meso-appcndix-the appcndiculo-ova.rian l igament-and i f th is fold carries a 
blood-vessel, an obvi()uS and sufficient explanation has been found. It has 
been shown (Bryant) that the male appendix is four-tenths of an inch longer 
th"n that of the female; that its caliber is slightly larger; and, possibly as 
a. result of the latter fact, that it contains fecal concretions in a larger per
centage of cases. But these circumstances do not seem to throw much light 
on the subject. 

The manner in which constipation or diarrhea and digestive disturbances 
genera1ly favor the development of appendicitis is now evident. We have a 
vestigial structure of relatively poor vitality and low resistant power, so situated 
mechanically that its one source of blood-supply is greatly interfered with by 
twisting or dragging, an<l connected by short or scanty folds of serous mem
brane with portions of the digestive tract especially liable to changes of form 
ancl size, which thus easily produce such torsion or tension. Furthermore, a 
micro-organism, capable of great virulence if epithelial exfoliation occurs or 
if any area of lessened resistance exists, is almost constantly present. 

Patho logy.-ln a.n a.ppcu<lix the seat of inAa.mma.tion, the mucous 
membrane is usually very vascular and considerably thickened, and as the 
openi ng into the cecum is narrowed by the sa.me cause, accumulation of a 
viscid or ruuco-puru lcnt product takes place. and the lumen of the appendix 
is generally found more or less increased. The ulcers1 which are often multi
ple, present sharp, wel l-defined, infiltrated margins. and in depth vary from 
a. slight superficial abrasion to complete perforation of the appendix. The 
examina.ticn of cadavers ma.de with special reference to determine the 
relative frequency of disease of the appendix, by Kraussold, Tofft, rrungel, 
Fergusson, Ransohoff, and others shows that almost always a primary 
appendicitis precedes an attack of peritypblitis or paratyphlitis. From the 
anatomical structure of the appendix and its relations to the peritoneal cavity 
we have reason to believe that the peritoneal cavity is implicated more or less 
in almost every case in which appendicitis leads to perforation. A diffuse cel
lulitis or phlegmonous inflammation of the connective tissue behind the crecum, 
without participation of the general peritoneal cavity, will occur if before 
perforation takes place that part of the appendix bas become firmly adherent 
to the parietal peritoneum, the perforation in such cases not opening into 
the peritoneal cavity, but into the loose retro-peritoneal connective tissue, and 
leading to a locali zed extra-peritoneal abscess. Such an abscess may present 
itself near the anterior superior spine of the ileum, above Poupart's ligament, 
or even in the lumbar region, in the latter instance simulating a pcrinephritic 
a.bscess, or it may discharge its contents into the crecum, an adjoining adherent 
loop of the small intestine, the bladder, the vagina, or even the rectum. In 
cases of this kind a localized peritonitis always precedes the phlegmonous inflam
mation and suppuration . In other cases perforation takes place into the peri-
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toneal cavity, but the extension of the infection is limited by the formation 
of an abscess-wall composed of loops of the small intestine which have become 
firmly adherent by plastic exudation, and the resulting abscess is the product 
of a limited suppurative peritonitis. 1l'he gravest form of appendicitis is deter
mined if the whole appendix becomes gangrenous or if the perforation commu
nicates with the free peritoneal cavity. If no attempt at localization occur:", 
the septic material, becoming diffused over the whole peritoneal cavity, gives 
rise to a diffuse septic peritonitis which results in death within two or three 
days. Identical conditions with the same result follow the rupture of a lim
ited paratyphlitic or perityphlitic abscess into the peritoneal cavity. In a 
considerable percentage of cases a perityphlitis or paratyphlitis does not ter
minate in suppuration, but the inflammatory swelling disappears within a fc,,. 
weeks. 'rhis, the most favorable termina.tion of appendicitis, is most likely to 
follow if perforation does not occur or if the perforation is small and the appen
dix surrounded by a mass of plastic exudation . In recurring appendicitis a. 
limited swelling forms in the region of the appendix, and disappears after the 
acute symptoms subside, to reappear later. 

Symptoms.-Let us suppose that we have a case in which constipation, 
which is usually present, or diarrhea, or at least some digestive derange
ment, has caused intestinal distention with fecal matter or with gas, or 
irregular and excessive peristalsis in the ileo-ceral region. rl'he meso-appen
dix is <lragget.l upon, the torsion of the appendix increased, the return of 
blood interfered with; the arterial supply, more difficult to disturb than the 
venous current, is but little affected. If we could see such an appendix, we 
would undoubtedly find swelling and congestion, hypersecretion, nerve-irrita
tion. It seems theoretically unreasonable to suppose that in every such case 
there is necrosis even of epithelium or infection even of low grade. It is 
probable, however, that there is, even in the mildest cases, au exudate under 
pressure into the submucous and muscular coats of the wall of the appendix, 
and a slight adhesive peritonitis of very moderate extent 'The post-mortem 
findings , which show that in one person out of every three there has been 
some pathological condition present in tho appendix , are so out of propor
tion to the clinical percen_tage of frequency , large as that is, that it seems 
evident that some such mmor attacks must take place, and often with phe
nomena so sl ight that they scarcely attract attention. 

rrbc uRual s.vmptoms of such a case as we are considering are: pain, at 
first general a.nd diffused over the abdomen, because the superior mesenteric 
plexus of the sympathetic, which supplies the appendix, al<o largely supplies 
the intestines, and because irritative nerve-pain is apt to be referred to the 
peripheral extremities of nenres; next and within a very short time it is felt 
in the umbilical region, because as such pain increases in intensity it is often 
referred to the nearest nerve-centre, and the great sympathetic ganglia of the 
abdomen are situated in that region. 

'fhe pain at this time is often colicky in nature, and a discui-sion has 
arisen as to whether or not the circular muscular fibers in the appendix have 
actually been observed in alternate spasm and relaxation when exposed in a 
wound (Morris); but it seems unimportant, as appendix irritation may result 
in colicky spasm of neighboring portions of either small or large intestines. 

After a few hours the pain is felt in the right iliac fossa, because then a. 
neuritis has developed of sufficient grade to cause tenderness on pressu~e. 
It is a localized tenderness in all tbe varieties of appendicitis, because while 
the appendix itself is movable, it always :uisc• from the same part of the 
cecum, and the mobility of the latter is much more restricted. 'l'he point 
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of pain on pressure known as l\IcBurney's point, situated nearly midway 
from the anterior superior spine to the umbilicus, indicates, therefore, with 
moderate accuracy the base, not the tip, of the appendix, and is rarely 
absent even in gangrenous cases, because that portion of' the appendix is 
usually the last to he affected by interference with the blood-supply. 

\' omiting commonly follows, with little relation to gastric conditions, and 
is ordinarily reflex and due to reversed peristalsis, as the ejecta. show a. degree 
of digestive change corresponding to the time which has elapsed since the 
last meal. 

Moderate fever (99.5° to 101° F.) and slightly increased pulse-rate (90 
to 110) 'ire usually present, and are doubtless due to the same sort of ttbsorp
tion of intestinal products as gives rise to the same symptoms in constipa
tion or in true bilious colic, for which cases of this kind arc sometimes mis
taken. 

'l'herc is slight rigidity of the right rectus muscle, and later of the 
abdominal muscles over the right iliac fossa, often, but perhaps not neces
sarily, due to peritonitis, and in any event arising from the fact that those 
mu:Scles receive their nerve-supply from the seven lower intcrcosta.ls, while 
the superior mesenteric plexus gets its splanchnics from the same seven inter
costals. 

As long as the dise>ise is limited to the appendix the swelling is not 
distinct, and if the appendix is located behind the cecum it often eludes 
detection. 

'l1he swelling sometimes increases quite rapidly within a few days, and 
varies in size according to the extent of the disease and the character of the 
tissues involved. It appears early, and attains considerable dimensions as 
soon as the connective tissue behind the cecum 1s extensively itwolved in the 
inflammatory process. Even if a large abscess has formed, fluctuation is 
genera.Hy absent or indistinct, on account of the rigidity of the abdominal 
wall covering the infiamed area. 

Diagnosis.-As to the diagnosis of the mild class of cases tending to 
recovery, it is to be made chiefly from stercoral typhlitis, a condition which 
has been so overshadowed during the advance of our knowledge in regard to 
appendix disease that we are in danger of acting as if it were non-existent. 
In some elaborate reviews of the diagnosis of appendicitis it is hardly men
tioned, and yet a very moderate clinical experience ought to convince any 
careful observer that it is occasionally present. It has many features in com
mon with appendicitis, and it is quite possible that to some degree this is 
present in most cases of stercoral typhlitis, but the independent existence of 
the latter condition has apparently been shown both at autopsies and at 
operations, where it is asserted that severe forms of typhlitis and perityph
litis have been found to be dependent on stercoral ulcers of the cecum, and 
the appendices were normal. Some surgeons of large experience have never 
seen this condition, and there is still much difference of opinion aLout it. 
It is true that in the vast majority of cases of severe inflammation and 
suppuration in the right iliac fossa the appendix is at fault, but it should 
not be forgotten that in many of them the original trouble is a. constip~tion, 
associated with distention of the cecum by fecal masses often contaming 
undigested food, and exciting both mechanical and chemical irritation. i'he 
relation of the mild attacks of appendicitis to digestive derangement is unmis
takable, and it is not very uncommon to find in relapsing appendicitis that 
one particular uticle of food is the especial exciting cause of an attack. 

If in many cases fecal distention of the cecum is the starting-point of 
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appendicitis, it is reasonable to believe that in some of them the trouble does 
not pass beyond the cecum, and it is important to recognize these cases, 
because the prognosis is so much more favorable, and operati"e measures need 
not, as a rule, be thought of. 

They occur chiefly at the times of life when appendicitis is less common, 
and more especially in chi ldren . They can be recognized with certainty 
only by the initial presence of a doughy, sausage-shaped tumor in the cecal 
region, associated with the usual symptoms of appendicitis in a modified form. 
'l'he localized tenderness is not so great; the fever is very moderate; vomit
ing is rarely a pro1nincnt symptom; constipation is almost invariable, though 
occasionally a spurious diarrhea (analogous to the " incontin ence of reten
tion" in bladder cases) may make its appearance. 

'rhe discovery of a tumor at the very beginning of an attack of apparent 
appendicitis of obviously mild type would, perhaps, justify the diagnosis of 
stercoral typhlitis, but in the absence of that symptom it would be safer to 
consider doubtful conditions as almost certainly indicating appendicitis. 

A differential diagnosis between an inflammatory lesion in the ileo-cecal 
region and intestinal obstruction in the same locality is sometimes difficult. 
Appendicitis is almost always attended by a rise of temperature from the very 
beginning, while an intestinal obstruction uncomplicated by inflammatory 
lesions is not attended by fever. The history of the case is often rnluable in 
making an early and correct diagnosis, as it is well known that a person who has 
once suffered from appendicitis is prone to subsequent attacks unless the primary 
cause is removed by operative measures; hence if a patient has passed through 
an attack of appendicitis at some previous time, however remote this may be, 
if he again presents evidences of inflammation in the ileo-crecal region it is 
very probable that he is suffering from a recuning attack of appendicitis. If 
during the course of an attack of appendicitis the patient experiences a sudden 
diffuse pain and presents evidences of shock, frequent, small , and wiry pulse, 
and a subnorm:tl or high temperature, it is almost certain that an ulcer of the 
appendix or a perityphlitic or paratyphlitic abscess has ruptured into the peri
toneal cavity. 

Prognosis.-The mortality of appendicitis and the attending perityphlitis or 
paratyphlitis is about one out of seven or eight cases. Without prompt surgi
cal interference <lea.th is almost sure to ensue if the general peritoneal cavity is 
invaded. Life is in great peril if the resulting abscess opens into the pleural 
cavity or the bladder. The prognosis is favorable if the peritonitis is of the 
plastic type, as in such cases the disease remains circumscribed and the general 
peritoneal cavity is protected against infection. In recurring appendicitis the 
danger to li fe increases with each successive attack, as every subsequent attack 
by aggravating the local lesion may give rise to perforative peritonitis. 

Treatment.-'l'he medical treatment of appendicitis should aim at the 
prevention of perforation and at giving the peritonitis a plastic character. 
During the incipient stage it would be advisable to administer saline cathar
tics in such doses and at such intervals as to secure an early ancl free evacua
tion from the bowels, and in this manner remove the fec;l accumulation in 
the crecum which is so frequently present in these cases. A warm-water enema 
containing an ounce of sulphate of magnesium should be given for the sa~ne 
purpose. Externally, bot fomentations and the use of mustard or turpentine 
relieve pain, and at the same time rather favor a pla.stic peritonitis. As soon 
as the bowels have moved freely, deodorized tincture of opium should be 
given, with a view of relieving pain and of securing rest fo: the mfia.med 
parts. If this drug is rejected by vomiting, morphia is to be given by subcu-
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taneow_,; injection. Except during the incipient stage, cathartics arc positi\·ely 
contraindicated until the acute symptoms h:ivc subsided and the danger of per
foration has passed. Only liquid food is to be given during the acute stage. 
'fhe use of blisters and other potent counter-irritants is more harmful than 
beneficial. 

In a la.rge ma:jority of cases judicious surgical treatment will become neces
sary if the inflammation does not yield to the treatment detailed above. Ulcer
ative appendicitis and perforating appendicitis are surgical affections, and should 
be treated as such. The propriety of surgical intervention in acute suppurative 
appendicitis was first est.iblished by Willard Parker of New York in 1867. 'l'he 
treatment of recurring ca.tarrhn,I and ulcerative appendicitis by laparotomy and 
removal of the appendix, either <luring an attack or after the acute symptoms 
have subsided, has been placed on a sound surgical basis by 1\IcBurney, Treves, 
Senn. Klimmcll , and others. As it is often necessary in these cases 
to open the abdominal cavity, tLe strictest antiseptic precautions must be 
observed. The abdominal incision ma.v be made directly along the outer 
border of the rectus muscle from the level of the umbilicus nearly to tbe 
middle of JJoupart's li gament, or it may be a curved incision n e~trer the 
spine of the ilium with its center on the ompbalo-spinons line, or in the 
presence of a. tumor it may be directly over the most prominent part of the 
swelling. .McBurney's plan of incising the abdominal wall has found much 
favor with the profession. It consists in di,·iding the muscles in the direction 
of their fibers; that is, the externa l oblique and internal oblique arc divided 
in oppo~ite directions, more by tearing than by cutting. Hetractors become 
necessary to keep the wound open during the operation. After the operation 
the opening is closed by the muscular fibers resuming their former position 1 

the resisting power of the abdom inal wall is but li ttle impaired. and the 
occurrence of a ventral hernia is more effectually prevented than by cutting 
in one direction through the muscular plane of the abdominal wall. The 
margins of the wound are retracted by an assistant, and prolapse of the 
small intestine is prevented by packing the abdominal cavity around the 
ce(·um with a compress of antiseptic gauze. If the appendix cannot readily 
be found 1 the anterior longitudinal band of the cecum is taken as a la.ndmark; 
if, as is frel1uently the case, the appendix is located behind the cecum , this 
must be lifted forward and the band followed to tbe appendix. 'l'he appen
dix is then freed from all adhesions, ligated with aseptic silk or catgut close 
to the cecum, and cut off below the ligature. 'l'he mucous membrane of the 
cut surface shou lrl be disinfected with the cautery or pure carbolic acid . 
Subserous amputation of the appendix is now generally practised when this 
method is applicable. A few lines from the cecal end of the appondix" circu
lar incision is marle through the peritoneum, which is reflected in the form 
of a cuff. 'l'he denuded part of the appendix is then tied with a fine silk 
ligature and cut off a line or two below, after which the mucous membrane is 
cauterized with pure carbolic acid, the stump io<loformizcd, and the perito
neal cuff sewed over it with fine catgut sutures. As in all lateral incisions, 
the external wound is to be closed by deep and superfi cial sutures. 

If an ulcer of the appendix or an abscess in its vicinity bas pe~forated into 
the free peritoneal Ca\·ity, a lateral incision, such as has been descnbed, should 
be made, as it affords better access to the parts which require direct surgical 
treatment than a, median incision . In such cases the abdominal cavity should 
be freely irrigated with warm steri lized water or 'l'hicrsch's solution of salicylic 
acid before the appendix is removed, and the flushing repeated after the removal 
has been effected. Adequate provision for draiuage is an absolute necessity in 
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all cases where pus or fecal matter has obtained access to the abdominal 
cavity. 

If the appendicitis has resulted in the formation of a circumscribed absceBB 
in the right iliac fossa, a slightly cunred incision from four to six inches in 
length, commencing just above the middle of Poupart's ligament and extend
ing toward the anterior superior spine of the ilium, will answer in the majority 
of cases. The deeper tissues are divided and retracted in the same manner as 
though the operator were about to ligate the external iliac artery. This incis
ion leads down to and behind the crecum, the most frequent location of an 
incipient abscess resulting from appendicitis. ~nm use of the exploring needle 

~~0~~:1~;~~J~~t!~~a~~~et~: tb~8t:~0~1· ~l~:1~f:~\i~:t~:1~~e~e b~0i~~:~~~~~r, ~:d 
may give valuable information in regard to the location of the abscess. If the 
peritonitis has become limited, it must be the great object of the surgeon to reach 
the abscess and to remove its primary cause without invading the general peri
toneal cavity, and on this account the utmost care must be exercised not to 
penetrate the abscess-wall on the peritoneal side during the search for the ap
pendix and its removal. As soon as the abscess is reached its contents should 
be washed out with a weak antiseptic solution, and gentle search made for fecal 
concretions and foreign bodies if the appendix is found to be perforated. In 
some cases the appendix will be found completely detached from the c"'cum 
and adherent to the surrounding tissues or lying in the abscess as a gan
grenous slough. It will generally be impossible to cover the stump with 
peritoneum in these cases. In many cases of circumscribed abscess, and espe
cially in those in which the appendix is bound down by adhesions in the 
depth of the wound, the surgeon should be content with evacuation, irrigation, 
drainage, and packing with iodoform gauze. Persistent search for the appen
dix and attempts at its removal in these cases are attended with such danger 
of opening the general peritoneal cavity that they are not to be recommended. 
When it is impossible to enucleate and remove the appcmlix, it may sometimes 
be laid open by an incision in it:s long axis and drained, as advised by 'fait. 
If the abscess presents anteriorly underneath the abdominal wall, it is opened 
by an incision which will afford the best drainage, and after flushing it with 
an antiseptic solution it is weil drained and the drainage maintained until the 
surgeon is satisfied that healing is taking place from the most remote portions 
of the abscess. 11he too early removal of drains is often followed by recurrence 
of the abscess. If the abscess does not heal, it is a sign either that sinuses 
have formed, which must then be scraped out with a sharp spoon and thor
oughly disinfected, or that a perforated appendix has to be removed, which can 
be done either by enlarging the sinus which leads down to it or through the 
peritoneal cavity . 

OuLtTERATING APPENDICITJ~: APPE~'DrCITIS 0BLITERANS is a name 
recently given by Senn to a form of appendicitis in which tbe lumen of 
the appendix at <litfercnt points is gradually obliterated by cicatricial contrac
tion. 'fhe obliteration begins as a stricture which may appear at any point in 
the lumen of the appendix, and leads to its complete closure. Occasionally 
the entire appendix is transformed into a solid cord, in which event the symp
toms disappear completely and a permanent spontaneous cure is the result. 

RECURREN'r APPENDICIT!S.-A patient who has had even a mild attack 
of appendicitis is more prone to others. and these ma._v vary in type from the 
mildest to the most severe. It is probable that after :i second attack opera
tion during the interval would be recommmcndecl by mo~t surgeons as offer
ing less risk than further delay. But it cannot be denied that many persona 
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,, ho have bad several such attacks have recovered under judicious medical 
treatment. lf the condition in the first instance was at all serious as regards 
danger to life, or if the second attack was distinctly of a grnvcr type, there 
would be practicall~ no difference of opinion among surgeons, operation 
being certainly indicated. 

CHRONIC RELAPSING APPENDICITIS.-ln chronic relapsing appendicitis 
the case is somewhat different. The interval then is not one of entire 
health; there are digestive disorders, flatulence, constipation or diarrhea, 
and pain in the right iliac fossa, aggravated by motion or exercise or 
fatigue. The attacks themselves are of a higher grndc of severity, are 
accompanied by the appearance of a tumor, which often never entirely disap
prars, and by distinct evidence of localized peritonitis. 'l'he general health 
suffers severely, and the patient is apt to be nnemic and emaciated. 

In the majority of these cases which finally require operation, especially 
in those in which the persistence of the local symptoms during the interval 
is marked, pus is present in small 4uantity and is surrounded by thick, firm 
adhesions. 

'l'he diagnosis may usually be made by the history, the localized pain, 
the variable tumor, etc. Not infrequently, especially where the early stn.ge 
of a malignant neoplasm is suspected, the only possible diagnosis is by 
exploratory incision . 

Even these cases do not im:ariabl.t1 require operation. Treves, who 
originally proposed the operation in 1877, has thought it necessary to call 
attention to the fact that it has been performed recently witLout proper 
discrimination, an<l ad<ls : 11 'l'be circumstances which would justify an opera
tion in these cases must be precisely defined, and it cannot be too emphat
ically stated that, in a fair proportion of instancC's in which the trouble has 
relapsed, no surgical interference is called for . I am a.ware of many ca::.es 
in which a patient has had three or more attacks or typhlitis, rind has then 
ceased to be troubled with a.ny further outbreaks. In some examples of the 
relapsing form much can be done by medical means, by diet, by attention to 
the bowels, and by placing the patient under conditions more favorable to a 
state of peace within the abdomen.'' 

There is good reason for believing that the mortalit.v of the operation in 
skilful hands will be a low one. If the indications for operation are clear, 
the question as to "bother it shall be done between or during attacks must 
be unhesitatingly decided in favor of the period of quiescence, the opera ti Ye 
difficulties being then much less, especially as regards the important question 
of possible general infection . In the recurrent type, if operation is to be 
considered at all, it might be well to take the risk of waiting for another 
attack, which may never come. 

In the chronic relapsing cases, however, if the surgeon, in deciding upon 
operation, limits himself' to the fo1lowing indications formulated by 'freves, 
he had far better take advantage of the interval. Operation is indicated 
when-1. The attacks have been very numerous. 2. 'l'he attacks are 
increasing in frequency and severity. 3. The last a.ttack has been so severe 
as to plRce the patient's life in considerable danger. .J-. The constant 
relapses have reduced the patient to the condition of a chronic invalid and 
have rendered him unfit to follow any occupation. 5. Owing to the per
sistence of certain local symptoms during the quiescent period there is a 
probability that a collection of pus exists in or about the appendix. 

White has recently summarized his conclusions upon the general subject 
of appendicitis, which must be regarded as one still open to discussion: 
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1. 'rhe explanation of the great fre<iuency of inflammation of the appen
dix is to be found in the following facts: 

(a) It is a functionless structure of low vitality, removed from the direct 
fecal current; it has a. scanty mesentery, so attached to both cecum and ileum 
that it is easily stretched or twisted when they become distended; it derives 
its blood-supply through a single vessel, the ca liber of which is seriously 
interfered with or altogether occluded by anything which produces drag
ging upon the mesentery. 

(b) In addition, there is almost always present a micro-organism-the 
bacterium coli commune-capable of great virnlencc when there is constric
tion of the appendix or lesions of its mucous coat or of its parietes. 

2. ri'he symptoms in a case of mild catarrhal appendicitis-general 
abdominal pain1 umbilical pain) localized pain, and tenderness on pressure in 
the right iliac fossa, vomiting, moderate fever, and slightly-i ncreased pulse
rate-cannot at present with any certainty be distinguished from the symp
toms, apparently precisely identical, which mark the onset of a case destined 
to be of the very gravest type. 

3. It must be determined by future experience whether or not operation 
in every case of appendicitis, as soon as the diagnosis is made, would be 
attended by a lower mortality than would waiting for more definite symptoms 
indicating unmistakably the need of operative interference. At present such 
indication exists in every case if the onset is sudden and the symptoms mark
edly severe, and whenever in a mild case the symptoms are unrelieved at the 
end of forty-eight hours, ~r, a fortiori, if at tha~ time they are growing worse. 

4. It must be determmecl by future experience whether cases seen from 
the third to the sixth day, which present indications of the beginning cir
cumscription of the disease by adhesions, and which tend to the formation of 
localized a.bscesses, will do better with immediate operation with the risk of 
infecting the general peritoneal cavity, or with later operation when the cir
cumscribing wall is stronger and less likely to be broken through. At pres
ent operation is certainly indicated whenever a firm, slowly-forming, well
dcfined mass in the right iliac fossa is to be felt, or, on the other hand, when 
a sudden increase in the sharpness and the diffusion of the pain and tender
ness points to gross perforation of the appendix or breaking down of the 
limi ting adhesions. 

5. lo the beginning of general suppurative peritonitis operation offers 
some hope of success. In the presence of general peritonitis with septic 
paresis of the intestines operation has thus far been useless. 

6. Recurrent appendicitis of mild type, like acute appendicitis, frequently 
results from digestive derangements. Several attacks may occur followed by 
entire and permanent recovery, but it is as yet impossible to differentiate 
these cases accura.tely from those which do not tend to spontaneous cure. 
Operation is certainly indicated whenever the attacks are very frequent. 

7. Chronic relapsing :ippendicitis is characterized by the persistence of 
local svmptoms during the intervals and by more or less failure of the 
general health. Operation is usually to be advised in these cases. 

FECAL FISTUJ.A.-A fecal fistula is a communication between any portion 
of the intestinal tract anrl the external surface of the body or some hollow 
intcrn:tl organ through which gas and the solid or liquid contents of the inte.s
tine escape. In the majority of cases the external opening will be found m 
one of the inguinal or lumbar regions. The pelvic organs through which an 
outlet is most frequently established are the bladder, uterus, and vagma. An 
artificial anus made for the purpose of relieving an intestinal obstruct10n becomes 
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a fecal fistula if the cause of the obstruction is not removed subsequently, either 
spontaneously or by operative interference. Fecal fistulre are established spon
taneously most frequently after strangulated hernia where the strangulation has 
resulted in gangrene of the bowel, or in case of perforation of an intestine or 
of the appendix vermiformis by an ulcer after the inflamed part has become 
adherent to the abdominal wall or some of the internal organs, or they may 
result from the rupture of an abscess into an intestine, the external opening 
being established later. An intestinal fistula may also be cause<l by a malig
nant tumor located in the intestinal wall or reaching it from an adjacent organ. 
'fraumatic fecal fistula caused by a perforating gunshot or stab wound of the 
abdomen gencraJly heals without surgical interference. In the history of a 
number of these cases it has been noticed that the openings have closed once 
or twice and opened again before the final closure has taken place. 

Anatomically and from a practical standpoint it is important to divide 
fecal fistu lre into two varieties. In the fi1·st variety the perforated intestine 
has become or will become adherent to the abdominal parietes or to an adjacent 
organ over a considera.ble surface, while the affected segment of the gut remains 
straight; consequently the lumen of the intestine is not diminished and the 
feca.I circulation is not impaired. For these reasons only a small quantity of 
intestinal contents escapes through the fistula, while the rest passes per viam, 
11al1milem (Fig. 292). A fistula of this kind often heals without operative 
treatment. 

Fu.;. 292. 

Artificial Anus: a, spur: b. direction or fi::eul 
currcnt(fo'owlcr). 

In the second and more troublesome variety the opening in the gut is larger, 
and, in case a whole loop of the intestine has sloughed, represents the entire 
circumference of the lumen of the bowel, the afferent and efferent tubes lying 
side by side like the parallel tubes of a double-barrelled gun (Fig. 293). The 
feces a.re, in consequence, di\'crtecl toward the external opening incessantly and 
with force, rendering the case incurable so long as this condition remains. If 
the bowel has not been destroyed in its entirety, but has suffered a lateral 
defect of considerable dimensions, the affected loop becomes flexed, the apex 
of the flex ion corresponding with the opening in the gut: the wall opp!>site 
the opening is then thrown into a. projection technically called a septum or 
spur, which directs the contents of the intestine toward the opening, and 
according to the length and direction of this spur a large part or the whole 
of the contents escape through the fistula.. 

'l'hc length of the fistu lous tract from the external opening to the intes
tine varies from half an inch to eight or more inches, its direction often being 
circuitous and difficult to follow. This is especially the case if the intestine has 
become adherent to the floor of the pelvis and the perforation bas given rise to 
extensive phlegmonous inflammation, the formation of an abscess, and finally 
a. fecal fistula. 'l'he location of the fistulous opening in the intestinal cana.l is 
ofrcn not easily determined. If the perforation exists below the ileo-erecal 
opening, the discharge consists of feces; if it is a.hove this point, the discharge 
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is more fluid, is de,·oid of offensi,,e odor, and on closer examination is found to 
be not feces, but chyle from the small intestine. Rectal insuffiation of hydro
gen gas may be nn important aid in locating the intestinal opening. If it is 
below the ilco-crecal valve, the gas will escape from the fistulous opening under 
slight pressure, without much distention of the abdomen, and prior to the sound 
indicctting that the gas is passing through this valve. 

No specific rules can be laid down for the surgical treatment of intestinal 
or fecn.l fistula.. The treatment must necessarily vary according to the location 
and size of the opening in the gut, the length of the fistulous tract, a.nd tho 
condition of the intestine at the seat of perforation . If the opening in the 
bowel is small and no obstacle exists to the passage of the intestinal contents, 
healing frequently takes pla.ce without surgical interference. A spontaneous 
cure is hastened in such cases by clearing out the intestinal canal thoroughly 
by cathartics and injections and placing the patient subsequently for several 
weeks on a liquid diet, with rest in bed. 'fhe fistulous tract should at the 
same time be rendered as nearly aseptic as possible by the use of the curette 
and peroxide of hydrogen, and the external opening protected against infec
tion from without by an antiseptic hygroscopic compress. If the intestine has 
become adherent to the abdominal wall, and if the opening in the gut can be 
easily reached by an incision through the a.bdomiual wall without opening the 
peritoneal cavity, an attempt r;:houlcl be made to dose it by suturing. The 
fistulous tract is excised carefully and the whole wound clm:.ed by at least four 
rows of sutures. The first row of fine silk sutures should embrace the mucous 
and submucous coats of the bowel, while the second row approximates the 
remaining coats, after which the abdominal wall over the intestine is carefully 
closed by two rows of sutures. If the external fistulous 01wning communicates 
with nn a.bscess-cavity interposed between it and the intestinal perforation, the 
abscess should be treated before an attempt is made to close the opening in the 
bowel. If several external openings are present, these should be united b)' 
incisions which will expose the suppurating or granulating cavity between tbe 
bowel and the exterrntl surface for effective treatmeut, and at least transform 
the abscess into a simple fistulous tract, if the fistula is not closed, as will be 
the case occasionally. Treves has successfully dissected out the entire fistulous 
tract with its walls) sewed up the opening into the gut, and closed the abdomi
nal wound. 

In the second variety a cure is impossible without removal of the mechan
ical obstruction to the fecal circulation at a. point opposite the opening in the 
bowel. 'J'he introduction of a rubber tube, as suggested by Banks, for the 
purpose of gradually forcing the spur out of the wa.y, has not yielded satisf?c
tory resultf'l. Dupu_vtren sought to destroy the septum by nn instrument wl11ch 
he devised and which he called an "enterotome." 'l1l1is consists of a couple 
of steel forceps-like blades, which, being introduced into the canals, are made 
to compref'ls the septum by the action of a screw. :For the sake of safety it is 
necessary that the instrument should be made to cut its way through the tis
sues very slowly, so that union may ta.ke place between the apposed serous 
surfaces before the section is completed. In the hands of careful surgeons the 
use of this instrument has been followed by good results, but its employment 
is not devoid of danger, neither does the fistula always close after the septum 
has been divided. benn bas described a method of dealing with fecal fistulre 
and artificial anus in cases in which the mucous membrane of the intestinal 
opening is continuous with the skin, whiC'h greatly diminishes .the ~lang-er. of 
peritonitis a.n<l increases the certainty of the result. It consists m closrng 
the intestinal opening by a row of sutures placed transversely to the long 
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axis of the bowel. After this preliminary closure of the wound the field of 
operation is thoroughl.v (li!;;infected. As no intestinal contents escape, the 
abdomen can be opened and the intestine separated without fear of producing 
peritonitis. 'l1he preliminary sutures are then buried by Lcmbcrt sutures, 
the intestine reduced, and the external incision closed throughout. In four 
cases complete closure of the intestinal opening and satisfactory primary 
healing of the extemal wound were secured. If the intestine is completely 
clcta.ched, the spur will soon disappear spontaneously after this method 
of operating. 'l'h e treatment of intestinal fistula by laparotomy, resec
tion, and entcrorrh aphy under strict antiseptic preca.utions has been most 
encomaging. Unless special indications :ne present, the abdomen is to be 
opened in the middle line for fi stul re communica.ting with the small intestine, 
and laterally for fecal fistula>. 'l'he adherent perforated portion of the bowel 
is then separated, special care being taken to prevent fecal extravasation dur
ing this step of the operation. If no spur is present and the opening is small, 
it can be closed by suturing. If the opening is large and a spur has formed, 
and especially if the adherent loop is much flexed, entercctomy and circular 
enterorrhaphy or a lateral anastomosis will be necessary for the cure of the 
fistula and the restoration of the continuity of the intestinal canal. 

PART IV.-INJURIES AND DISEASES OF TUE PERITONEUM, OMEN'fUl[, AND 
MESENTERY. 

'l'he peritoneal cavity is anatomically and physiolo!(ically a larl(C lymph-sac 
which is noted for its capacity of absorption. Large amounts of abRorba.ble 
aseptic fluid and solid substances are removed from it in this manner in a. 
remarkably short time when the peritoneum is in a healthy condition. During 
the pre-antiseptic period this cavity was a noli me tangere to the surgeon, as 
it was well known that open wounds usually gave rise to fatal peritonitis. 
Recent researches ha vc shown that the peritoneum is not so susceptible to 
the action of pa.thogenic microbes as many of the other tissues, provided 
the a,bdominal cavity can he kept free from fluid s which sen·e as a nutrient 
medium for pathogenic micro-organisms and the peritotwum itself is in a healtLy 
condition. 

WOUNDS.-Wounds of the peritoneum heal with remarkrtble rapi,lity if the 
peritoneal surfaces are kept in uninterrupted contact by mechanical means. 
Within a. few hours firm adhesions will ta.kc place by the intf'rposition of 
plastic material, and the definitive healing is often nearly completed within 
a week or two. 'l'he process of repair may be hastened hy scarification . 
w·ounds of the peritonrum should always be closed hy suturing wherever this 
is possible, as otherwise it is very probable that orp:ans hrought in contact 
with them will become pcrmanentl.v adl1crcnt, atHl unsutured wound!' of the 
parietal peritoneum might become the starting-point of a. ventral hernia. In 
the treatment of all visceral wounds of the abdominal organs it is important 
that they shoultl be ma.de as nearly extra-peri toneal as posi:iible by suturing 
the peritoneum over them after uniting st·p~uately their deeper portions. If it 
is deemed necessary that the operation should be completed as speedily as pos
sible, this ca.n be done by the continued suture. Wounds in the mesentery 
should be closed, for if this is not done :i loop of intestine may become 
ensnared in the rent, causing acute in testinal ob.struction. 

FOREIGN" Boorns.-The tolerance of the pentoneum to the presence of 
aseptic foreign bodies is remarkable. It has been shown by experiments or. 
animal;i that large fragments of aseptic tissue are remo,·ed by absorption within 
a short time. ~ \.septic fluids, such as blood, serum, and saline solutions, are 
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promptly removed by the same process. Aseptic metallic and other substances 
incapable of removal by absorption become encapsubted and remain harmless 
in the peritoneal cavity. Bullets should be removed only in case they can be 
found without extra loss of time and can be extracteJ without involving addi
tional risk. If the patient recovers from the injury, the bullet becomes encysted 
and seldom causes further mischief. 

In the treatment of penetrating wounds of the abdomen by laparotomy 
it is essential to search for and remove septic foreign bodies, as fragments of 
clothing, splinters of wood, etc., which, if allowed to remain, will become 
the cause of septic peritonitis; but no time should be lost in search for bullets 
and other small projectiles. 

PERITONITIS. 

For good reasons the existence of primary or so-called idiopathic peritonitis 
is consirlered more than doubtful by most modern surgeons, and it has become 
the routine practice to search for a local cause in every instance, with a view 
of adopting a rational course of treatment. The pathology, prognosis, a.nd 
treatment of peritonitis vary according to the causes which produce it. The 
most favorable cases are those in which the inflammation is produced by an 
aseptic cause, such as a trauma or the action of a chemical irritant, and an 
inflammation of this type is termed plastic peritonitis. 

PLASTIC PEIUTONITlS is a purely regenerative process, and should not be 
classed with the inflammatory affections. It is produced by aseptic causes, 
remains limited to the scat of trauma or chemical irrita.tion, and does not extend 
much beyond the surface-area to which the stimulus was applied. The general 
febrile disturbance which accompanies it is caused by the in troduction into the 
circulation of the products of coagulation-necrosis or metabolic tissue-changes. 
A plastic peritonitis attends every Lealing of an aseptic wound of the perito
neum or subcutaneous injury of this structure unattended by infection. 'l'he 
existence of th is form of peritonitis is indicated by ci rcumscribed pain and 
tendemess and rigidity of the abdominal wall corresponding to the inflamed 
area. It leads to the formation of firm adhesions, which. however, in the course 
of time may disappear in part or completely. The prognosis is favorable. In 
the treatment rest and opiates to relieve pain, and a. limited diet, are of the 
greatest importance. Hot fomentations are more agreeable to the patient than 
the use of cold, and have a favorable influence in limiting the disease. 

SEPTTC PBRITONITlS.-All forms of progressive peritonitis can be said to 
owe their origin to a septic cause, but the adjective septic is here used to desig
nate a. form of peritonitis which destroys life before the peritoneum has under
gone any serious pathological changes. Death results in a short time, sometimes 
within twelve hours, from the absorption of septic materi:tl from the peritoneal 
cavity. 'l1lrn peritoneum in such cases, aside from increased vascularity, pre
sents no weJl-marked macroscopical cbanires. 'l1his disease is weJI known to 
obstetricians as the most virulent form of Puerperal fever, resulting from infec
tion th rough the lymphatic vessels of the uterus. It is also frequently caused 
by perforation of an intestinal ulcer or a.n abscess into the free peritoneal cavity, 
and by gangrene of an intestinal loop caused by internal strangulation ~ml 
after abdominal section. It is ushered in by a ch ill or symptoms resem bhng 
those of shock; the pulse runs up to from 140 to 160 beats per minute withm 
a few Lours, and remains constantly high. The temperature is often .subnor
mal, and remains so during the whole course of the disease. Retclung an.d 
vomiting are prominent and distressing symptoms. Abdominal diste~tion is 
often well marked; in other cases it is completely absent. In perfornt1ve sep-
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tic peritonitis (from appendicitis) the pain is usually very intense and diffuse, 
but in the 8eptic form of peritonitis after abdominal section, and when the dis
ease occurs during the puerperal sta.te, it is not unfrequcntly cntircl,Y a.bscnt. 
Delirium and dry tongue are almost always present. 'rhc duration of the dis
ease seldom extends beyond a. week. Death is caused by toxemia. Patients 
are often pulseless for twenty-four hours, with cold, livid extremities an<l. 
bathed in a clammy perspiration before death. 

As this form of peritonitis almost uniformly proves fatal, the treatment 
should be prophylactic rnthcr than curative. As it is caused by infection with 
pus-microbes, it can be prevented only by guarding against their entrance into 
the peritoneal cavity through a wound) and by the early removal of suppura
ting foci which threaten to rupture into the peritoneal cavity. After the dis
ease has once become fully developed, even Hushing of the abdominal cavity is 
powerless to check its progress. The treatment must be purely symptomatic. 
If septic material has accumulated in the abdominal cavity, it should be removed 
by Hushing with Thiersch's solution of salicylic acid, and reaccumulation pre
vented by securing drainage. 'l1he heart's action is to be kept up by alcoholic 
stimulants, champagne or brandy, up to a point just short of intoxication, and 
by subcutaneous injections of campborated oil or strychnine; in short, life 
should be supported until elimina.tion of the septic micro-organi ms can be ac
complished through the excretory organs, while the surgeon assists the system 
in the process of elimination by draina~e and Hushing of the abdominal cavity. 

FIBRINO-PT.ASTIC PERITONITIS.-'Ihis is a combination of plastic perito
nitis and septic peritonitis, and was first accuratel.v described by Mikulicz. 
An attempt at localization takes place by the formation of numerous adhesions 
between the intestinal coils and between them and the parietal peritoneum and 
adjacent organs. It results from the same causes as septic peritonitis, only 
that probably the quantity of septic micro·organisms introduced is less or that 
the rcsistinp; powers of the peritoneum or the system are greater. If life is suf
ficiently prolonged, the disease often terminates in a. circumscribed suppurutive 
peritonitis. 

SUPPURATIV.E PERITONITIS.-Etiologically, septic peritonitis and suppura
tive peritonitis are identical; clinically, they differ in so far that septic perito
nitis is generally diffuse and leads to a rapidly fatal termination, while what is 
known as suppurative peritonitis is more frequently circumscribed and more 
amenable to surgical treatment. Both forms are caused by infection with pus
microbes. In the purely septic variety death results from scp!!is before sup
pura.tion has occurred, while in suppurative peritonitis the pyogenic microbes 
are either fewer in number or meet with conditions less favorable to the pro
duction of a fatal dose of ptomaines, or, finally, the peritoneum is in a con
dition which is unfa vorablc for the entrance of pyogeuic microbes or their 
ptoma."ines into the circulation. 

Experimental research ha demonstrated that in the causation of suppura
tive peritonitis two conditions must be present at the same time: 1, the pres
ence of pyogenic bacteria; 2, a wound of the peritoneal s_urface or. an ante
cedent pathological condition which diminishes the absorptive capacity of the 
peritoneum. 'fhe microbic cause is the essential etiological factor, as without 
it the other conditions would not result in this form of peritonitis. Scrum or 
blood in the peritoneal cavity prc~cnts the spee~y removal of pyogcni~ micro?es 
by absorption, and if they remam they multiply and produce then· specific 
pathogemc effect on the r.eritoncum. . 

Jn addition to the ordrnary pus-microbes it has been found that the bac1l
lus coli communis and the pneumococcus are occaswnally the et1olog1cal 
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factors in the production of peritonitis. In the case of the former microbe 
it is probable that infection takes place through a damaged intestinal wall 
and independently of the existence of a suppurating depot in any of the 
abdominal or~ans. 

In suppurative peritonitis pain, as a rule, is more pronounced and constant 
than in the septic variety, and the disease is usually attended by a rise in the 
temperature to 102° or 104° F. ltigidity of the a.bclomina l muscles is a. con· 
stant symptom in all forms of acute peritonitis. Vomiting and obstinate con· 
st ipation arc often such prominent symptoms tha.t it becomes diflicult to make 
a differential diagnosis between peritonitis and intestinal obstruction. Arrest 
of the fecal circubtion may be cau~ed by tymp:mites alone, while pcrforative 
peritonitis is rLttended by a local and general shock, causing intest inal paresis 
by the iuhibito~·y action on the sympathetic nerves. In differentiating between 
these t\\O conclttions it must be remembered that in the absence of a swelling 
absolute con~tipation and focal \'Omiting a.re the most characteristic symptoms 
of obstrnction, and that in most cases of peritonitis the pain is severe and con
tinuous, with diffuse tenderness, tympanites, an<l absence of visible intestinal 
coils. In mechanical obstruction of the bowels the temperature is usually not 
above normal unless complications have set in, while in peritonitis a rise in 
temperature is the rule, although in some of the gravest cases the temperature 
is subnormal. ~Iany cases of alleged recovery from intestinal obstruction 
without operation undoubtedly were cases of a.dynamic obstruction, and the 
recovery was either entirely spontaneous or facilitated by means which assisted 
in the restoration of peristaltic action. 

In perforative peritonitis and peritonitis with putrefaction the presence of 

f~s t.~~11~~~ i:;:e fr~:·i~:i~~!nft~;\~tlf~::sp::~f~r!~io<~n a~~~l~:~~~~:in~111yot~~1~u~~f;~ 
the distended intestines push the li ver in an upward direction; hence on per
cussion the liver dulness remains, but is transferred higher up. But under 
the circumstances mentioned a.hove the gas in the free abdominal cavity occu
pies the space between the liver ancl the chest.wall; consequently the liver 
dulness has disappeared and the whole right side of the chest is tympanitic on 
percussion. 'fympanites is often a most distressing symptom in circumscribed 
peritonitis, but may be entirely absent in the most fatal form of this disease. 
In suppura.tive peritonitis the presence of pus in consider3ble quantity is indi
·ca.ted by the physical signs arising from the accumulation of fluids either 
in the free peritoneal cavity or in a circumscribed portion of it. If the pus is 
not confined by adherent intestines and plastic exudation, it will gravitate 
toward the most dependent portion of the peritoneal cavity, and on this account 
the area. of dulness wi ll vary according to the position of the patient. In circum· 
scribed suppurative peritonitis (peritoneal abscess) the pus is confined in a limited 
space by adherent abdominal organs and fibrinous exudation, and will then pre
sent all the signs and symptoms of a deep-seated abscess. 'ro determine the 
character of the peritoneal effusion or of the contents of a circumscribed intra
peritonca.l infl:unmatory swelling it is nC"cessary to resort to :rn explorat~ry 
puncture. rrhe needle is inserted at a point where the fluid is in contact with 
the abdominal wall , and, in the circumscribed forms of peritonitis, at a place 
where the puncture can be made without traversing the free abdominal cavity. 

Treatment.-For years it was the universal practice to resort to the use 
of opium in the prevention and treatment of peritonitis, until 'l1ait showed the 
fallacy of this treatment and recommended saline cath:trtics in threatened cases 
of peritonitis. The explanation of the beneficial clfect of this tre~tment con
sists in the fact that a brisk saline cathartic promotes the absorption of fluids 
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from the peritoneal caYity, and by so doing removes the indirect cause of peri
tonitis and at the same time fosors the elimination of pyogenic microbes. 
Intrn-abdominal wounds and dead tissue of all kinds favor tl1e del'clopmcnt 
of peritonitis in the same way as blood or serum. 

rrhe proper prophylactic treatment of peritonitis, therefore, consists in 
guardiHg against the ingress into the peritoneal cavity of pyogenic microbes 
by following the strictest antiseptic precautions in all operations which neces
sitate abdorninnl section, and by preventing the accumulation of putrescible 
material in the abdominnl cavity by a careful toilet of the peritoneal cavity 
after the completion of the operation; and, when the conditions arc such that 
rcaccumuhttion is likely to ensue, by estab1ishing free drainage. 

In perforativc peritonitis cathartics are absolutely contraindicated, as 
increased peristalsis would aggravate the existing conditions by increasing 
the cxtravasation and by preventing limitation of the infection. Of the 
beneficial effect of the use of •uch drugs in the prevention and treatment dur
ing the early stage of septic and suppurative peritonitis from other causes 
mention has been made above. In perforative peritonitis opium should be 
administered to diminish the peristalsis, to relim'e pain, and to diminish shock . 
Unless the location of the perforation can be ascertained beforehand, the incis
ion should be made in the median line. If on opening the peritoneal cavity 
the perforation cannot be readily found, it is better to resort to rectal insufHa
tion of hydrogen gas at once. which will probably show not only that a per
foration exists, but also its exact location. The perforations arc treated in 
the same manner as an incised wound. Care must be taken to suture the 
opening in a direction that will interfere the least with the lumen of the intes
tine. After suturing the perforation the abdominal cavity is washed out 
freely with warm steri lized water or Thiersch's solution. Drainage in 
these cases must never be om itted, as the operator has no assurance that the 
peritoneal cav ity has been rendered perfectly aseptic. A threatened septic 
peritonitis after laparotomy can often be aborted by giv ing half an ounce of 
sulphate of magnesium, dissolved in a glassful of water, upon the appearance 
of the first symptom. 'fhe action of the saline cathartic can be hastened 
and its beneficial effects increased by the administration of a turpentine 
enema. After the bowels have been thoroughly moved, opium should be given 
in sufficient closes to relieve pain. If the symptoms do not subside under this 
treatment, the abdominal wound should be opened sufficiently to permit free 
irrigation with ~alicy l ated or sterilized water, a Keith drain, loosely packed 
with iocloform gauze, inserted, and a copious antiseptic hygroscopic dressing 
applied. 

In opening the abdomen for the evacuation of pus the surgeon must look 
for a primary lesion, but he will not always find it, as it is not invariably 
present. If the primary cause is found, it shoul<l be removed, if possible, and 
if this cannot be done, free drainage from the primary focus must be estab
lished. Localized suppurative peritonitis brought about by curable causes is 
amenable to successful surgi cal treatment. An operation is always indicated 
as soon as the presence of pus is ascertained. Delay is dangerous in these 
cases, as the delicate walls, composed of plastic ex udation, may yield to the 
pressure, and the extra.vasation of pus infect a new portion of the peritoneal 
cavity or perhaps its entire extent. In circumscribed suppurative peritonitis 
the incision is to be made at a point where the pus is in contact with the 
abdominal wall. If, on cutt ing through the peritoneum, no pus is found and 
the free peritoneal cavity bas been opened, it is not safe to evacuate the pus 
until the peritoneal cal'ity has been shut out by suturing the abscess-wall to 
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the parietal peritoneum or packing the wound for a few days with iodoform 
gauze, postponing the opening of the abscess until firm adhesions have formed 
between the margins of the wound and the surface of the abscess-wall. 
This method of operating in two stages must be frequently resorted to in tho 
treatment of pelvic and visceral abscesses. All operations for suppurative 
peritonitis are to be conducted upon rigid antiseptic principles, and antiseptic 
measures arc to be followed without relaxation during the entire after-treatment. 
As patients suffering from peritonitis are always greatly debilitated from the 
effects of the disease, as well as from lack of solid food, which for obvious 
reasons must be withheld, every effort should be made to sustain strength by 
the systematic administration of liquid nourishment, by nutritive enema.ta, and 
by alcoholic st imulants. Absolute rest must be enforced, for the purpose of 
limiting the extension of the disease and with a view of aiding the process of 
repair . 

TUBERCULAH Pt:RITONrTrs.-Tubercular peritonitis occurs as one of the 
lesions of acute general tuberculosis, with chronic pulmonary phthisis, with 
tubercular inflammation of the genito-urinary tract, and as a. local inflamma
tion. The form of tubercular peritonitis which interests the surgeon is the local 
form, in which the disease occurs in the peritoneal cavity as a primary lesion. 
Ki.immcll regards this form as a purely local affection, amenable to surgical 
treatment in the same sense an<l to the same extent as a tuberculosis of joints. 
A considerable number of such cases have been permanently cured by abdom
inal section: in one of the first cases operated upon by Sir Spencer Wel1s the 
patient remained in perfect health for twenty-six years after the operation. 
The effect of the bacillus of tuberculosis on the peritoneum is not uniform, and 
the conditions found in peritoneal tuberculosis are variable: as a. result a num
ber of forms of localized tuberculosis of the peritoneal cavity have been de
scribed. Of these the following may be mentioned; but only the first variety 
of tubercular peritonitis here described is amenable to successful surgical 
treatment. 

Tubercular Ascites.-In this form the peritoneum is thickened, hyper
emic, and studded with masses of tubercle-tissue in the form of miliary 
nodules. If the effusion is general, occupying the whole peritoneal ca.vity, the 
adhesio11s are few and slight. If the fluid is en.capsulated, the walls of the 
cavity are formed by intestinal loops which are adherent among themselves 
and to thC' surrounding structures. The circumscribed form usually takes its 
origin from the floor of the pelvis, and often gives rise to a swelling which 
simulates a.n ovarian cyst to perfection. The fluid which causes the dropsy is 
either a clear, transparent scrum or serum in which small flocculi are suspended, 
or which has become slightly turbid from the admixture of the products of retro
grade tissue-metamorphosis. Coagula.tion-necrosis and. caseation of the nodules 
appear to be retarded for a much longer time than in cases of glandular tuber
culosis. The amount of fluid may vary from a, teacupful in the circumscribed 
form to from four to six gallons in diffused tubercular ascites. Secondary infec
tion is found most frequently in the spleen, pleura, and lymphatic glands. 

Fibrino-plastic Tubercular Peritonitis.-In this variety of tubercular peri
tonitis no scrum is found in the peritoneal cav ity. 'The peritoneal surfaces, 
which are studded with miliary tubercles, are covered by a thick layer of gelat
inous fibrin which cements together a.ll the adjacent serous surfaces. so that 
the whole abdominal cavity appears to be filled with a large, boggy mass com
posed of all the viscera adherent to one another, and with the interspaces filled 
with fibrin. 

Adhesive Tubercular Peritonitis.-In this form the primary inflammatory 
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exudation is slight, but the endothelial cells proliferate and form new tissue, 
wbid1 undergoes cicatrization, giving rise to firm and extensive adhesions. 
r.J'hc pla~tic peritonitis may be so extensi,·e as to cause intest inal obstruction 
from perfect immobilization of a large portion of the intestinal tract. In this 
a5 well as in the foregoing form of tubercular peritonitis ulceration of the intes
tine may take place, resulting in the formation of a bimucous, internal fistula. 
if the openings in two adjacent loops correspond, or in the formation of a fecal 
abscess, terminating later in au external fecal fistula. 

Diagnosis.-Thc diffuse variety of tubercular dropsy of the peritoneal cav
ity might be mistaken for ordinary ascites or for a large si ngle cyst of the ovary 
or some other abdominal organ. Or<linary asc;~cs is usually caused by cirrh osis of 
t11e liver, malignant disease of the omen tum .J •• peritoneum, and valvuln.r disease 
of the heart; and if these conditions a.re absent there is good reason for suspicion 
that the effusion has resulted from a tubercular inflammation of the peritoneum. 
The circumscribed form of tubercular ascites might be simulated by a small 
ornrian cyst, pregnancy, pyosalpinx or hyclrosalpinx, pyoncphrosis or hydro
nephrosis, cyst of the pancreas, a. distended bladder, an enlarged gall-bladder, 
aflil pelvic abscess. All of these conditions must be kept in view in making a 
differential diagnosis. An exploratory puncture may become necessary before 
rendering a positive opinion. 

Treatment.-Abdominal section with drainage has proved most useful in 
arresting the disease if the dropsy is circumscribed. After evacuation of the 
fluid the parts should be well dried and dusted lightly with iodoform. The 
abdominal cavity must be drained with a Keith's large glass tube loosely packed 
with iodoform gauze: the capillary action of the gauze transfers the fluid, which 
i~ secreted constantly, into the hygroscopic antiseptic dressing. 1The drain is 
allowed to remain as long as fluid escapes, which is often the case for several 
weeks and sometimes for months. Good results ha"e been obtained by tap
ping, followed by injection of ha1f an ounce of a ten-per-cent. em u1siou of 
iocloforrn in glycerin or in twenty-five per cent. bol'O-glyceride. If reac
cumulation of fluid takes place, the same procedure can be repeated after 
an interval of two weeks. In operating for circumscribed tubercular 
ascites it is very important to exercise great care in opening the abdominal 
cavity, as a loop of :Jclherent intestinC' may be found at the point where the 
incision is made. The peritoneum must be recognized and carefully divided, 
in order to avoid wounding of the bowel should such a condition be met with. 
If any caseous foci are found, they should be removed with a sharp spoon, or 
they can be destroyed or rendered harmless by ignipuncture and thorough 
iodoformization. A tubercu1ar salpingitis ca1ls for removal of the affected 
appendage. 

DISEASES OF THE OMENTUM. 

The omentum being only a dnplicature of peritoneum, between the layers 
of which more or less fat is found, and being in contact with the parietal and 
visceral peritoneum, it is not surprising that this structure almost without 
exception participates in a1l the acute and chronic inflammatory affections of 
the peritoneum. lt is a well-known pathological fact that in injuries and cir
cumscribed inflammatory lesions of nearly all the abdominal organs the omentum 
becomes adherent to the affected region, and in this manner furnishes a valu
able protection for the peritoneal cavity against extravasation through small 
intestinal wounds and perforations. 

CYST .-Cysts of the omentum of non-parasitic origin and non-malignant 
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in character arc exceedingly rare. They can be readily removed by enuclea
tion or extirpation. In the latter case it is necessary to guard against hemor
rhage by tying in small sections the part of the omen tum "hicb has to be cut 
through with fine si lk ligatures before the division is made. 8olitary echino
coccus cysts are extremely rare. Di sseminated echinococcus cysts from rup
ture of a mother-cyst in the liver or its vicinity are occasionally met with, 
but their removal by operative procedure is usually impracticable. An iso-
1ated echinococcus cyst of the omentum iR to be treated in the same m:nrner 
as when the cyst is IOcated in the liver; that is, by au operation in two stages. 

MAJ.ION ANT TUMORS.-Primary carcinoma of the omentum does not occur, 
as the eRsential matrix for carcinoma, epithelial cells, is not found in the omen
tum . A primary malignant tumor which springs from the omentum is alwa.ys 
a sarcoma. ·when the tumor has attained considerable size it is easily recog
nized, as it is located immediately undcmeath the abdominal wall , and adhe
sions to surrounding surfaces do not take place at an early stage of the disease, 
and consequently the tumor remains movable for a long time. If the tumor 
bas attained a large size and involves the omentum over its whole extent, it is 
flattened out and feels under the abdominal wall very much like the b<tck of a 
large turtle. Not long ago one operator removed such a tumor that weiglted 
forty pounds. Sanguineous tumors of the omentum have been described by 
Reamy, Doran, rl1hornton, and Gardner, but these are only a vascular variety 
of sarcoma. If primary malignant disease of the omen tum could be recognized 
before the disease had extended to adjacent organs, a radical operation for its 
removal could be done with a fair prospect of a permanent cure. In such cases 
it would be necessary to divide the omentum some distance from the tumor 
between ligatures, or between ligatures and clamp forceps on the tumor side. 

CYS'J'S AND TUMORS OF THE MESENTERY. 

CYsTs.-Cysts between the peritoneal layers of the mesentery containing 
serum or a sanguineous fluid have been successfully removed by operative 
treatment. Chylous cysts, resulting from the obstruction of a chyle-duct and 
the retention of secretion behind the seat of obstruction, sometimes attain the 
size of an adult's head. Carson of St. Louis cured such a case by abdominal 
section and drainage. Extirpation of a cyst of the mesentery should not be 
attempted, as it is attended by troublesome hemorrhage, and the obliteration of 
a number of mcsenteric vessels might be followed by gangrene of the intestine. 
'l'hese c_ysts can be dealt with successfully by incision and drainage. It is 
preferable to make the operation in two stages. The incision in the abdominal 
wall is made over the most prominent portion of the swelling, and the cyst-wall 
is st itched to the incised parietal peritoneum and the wound packed with iodo
form gauze. In about five days the <lressing is removed, nncl the cyst incised 
and drained. It is important that strict antiseptic precautions should be 
observed, not only before and during the operation, but until the cyst is oblit
erated, in order to prevent suppuration in the interior of the cyst, au event 
which would indefinitely postpone recovery or even endanger life. 

'.l.1UMORS.-'fhe only tumor of the mesentery which deserves mention is 
lipoma. Lipoma of the mesentery has been subjected to operative treatment 
by Ellis, 1-Ioma.ns, rrerillon, and others. ~l1hc removal of such tumors when 
they are of large size, as in the two cases reported by Homans, is an exceed
ingly difficult and dangerous operation, and unless they give rise to seriou!! 
symptoms it is best to be content with the exploratory laparotomy should the 
relations of the parts indicate great difficulties in effecting enucleat1on. 
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PART V.-DISEA~l>~ AND INJURIER OF Tf!E LIVER, GALL-BLADDER, 
SPLEE:\, AND PANCHE,\S. 

SECTION !.-THE l.IYF.H. 

IIYDATID CYSTS OF THE LrvER.-Ilydatids are found in connection with 
the liver more frequently than with any other organ. 'l'he cysts vary greatly 
in size, and are usually single, but may be multiple. They are found iu every 
part of the li ver-in the center, at the upper border, where they may project 
into the thorax, aud on the lower surface, where they escape from under the 
free border of the li ver and may even fill the greater part of the abdomen, 
and be mistaken for cysts of the ovary. 

Symptoms.-A tumor is present in the right hypochondriac or cpigastric 
region; it is painless and docs not interfere with thcgencml heal th. A hydatid 
fremitus has been noted by some, but this sign is uncertain. If the tumor is 
behind the liver, it may push it forward and incrense the area of liver dulness. 
When enlargement is great, symptoms such as cc<lema of the lower extremities 
may arise from pre:-surc on the inferior cava. The tumor in some cases i~ liable 
to enlarge very rapidly, and to become inflamed and suppurate, or rupture may 
take place into the abdominal cavity. It is often a most difficult affection to 
diagnosticate from cancer or other tumor of the liver, an<l when suppurating it is 
not readily distinguished from abscess of the liver. 'L'he pus of a hydatid tumor 
has a peculiar odor. The diagnosis may often be cleared up by the aspirator. 
Should the fluid evacuated contain booklets and scolices, all doubt as to the 
character of the tumor is at an end. I<Onig condemns preliminary aspiration, 
considering it dangerous. Ile prefers to open the abdomen at once in doubtful 
cases and examine the tumor. Should the case not prove to be one of hydatids, 
the operator wi ll be in a position immediately to remove the tumor if practicable. 

Treatment.-Althongh the existence of hydatids in the liver is compatible 
with a fairly comfortable existence, and most medical authorities a<lvise non
interference when there arc no distressing symptoms, still the success of opera
tive treatment has been so great that it is advisable when hydatids have been 
cliagnosticated to procee<l nt once to operation. Simple aspimtion has been 
successful in many cases, but more recent authorities state that by this method 
of treatment the mother cyst has not been removed, and that relapses fre
quently occur after apparent cure. "'When suppuration has set in, some sur
geons yet ach·ocate the employment of a large trocar and eanula and the fre
quent washing out of the cyst with iodine, Condy 's fluid, carbolic acid, or other 
antiseptic; but operative mea5ures have proved so safe that most modern sur
geons do not hesitate to recommend them. 'l11ie operation may be performed 
in either one or two stages : 

Operation in One Stage.-Lindemann was the first to recommend this mode 
of operating, and Lnnda.u nnd KOnig both practise it in preference to Volk
mann's operation in two stages. Tait also advocates performing the operation 
in one stage. All antiseptic precautions having been taken, as in other opera
tions on the abdomen, an incision is made over the most prominent part of the 
tumor clown to the peritoneum. This is then carefully opened and the edges 
packed rou nd with sponges. ~l1he tumor is incis~d, the contents are cvacuat.ed, 
•nd the edges of the cyst sewed to the abdommal wound, the sponges bemg 
~itbdrawn as the stitches are introduced. Silk or catgut may be used. A 
targe drainage-tube should be introduced into the cavity and the wound dressed 
antiseptically. In eases where the cyst is eo1·ered by a considerable thicknese 
of liver, a.n aspirating needle should first be introduced to make sure of the 
character of the contents, the liver incised, and the finger thrust through the 
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opening to prevent hemorrhage, which can usually be controlled by sponac 
pressure. 'l'be e<lgcs of the opening in the li rnr should next be stitched ~o 
the abdominal wound, and a Jarge drain introduced into the cyst and a dreSi:i· 
ing applied. The stitches in the liver usually hold well. Tait, in a case where 
he accidentally opened a large sinus, arrested the hemorrhage easily by pa~s
ing a. thread down on one side of the sinus and up 011 the other and tying it. 
Landau before incising the liver recommends the passing of <lecp sutures par
allel to the axis of the wound at each angle. 'l'hese sutures should be of strong 
silk, anJ should include the abdom inal wall as well as the cyst-wall. 

Operation in ':Pwo Sta9es.-'l1bis operation) which was first recommended 
by Volkmann, is easily performed. An incision is made along the lower mar· 
gin of the ribs over the cyst down to the peritoneum: all bleeding having been 
arrested, the peritoneum is incised the whole length of the wound, and then the 
wound is dressed with iodofonn gauze or other antiseptic dressing. Adhesions 
between the parietal peritoneum and that covering the tumor a.re usually pretty 
firm in five or six days, when the tumor may be in cised, the contents evacu
ated, the cavity washed out with antiseptic solution, and a drainage-tube intro
duced. 'l1his operation bas been most successful, and is, perhaps, safer than 
the operation performed in a single stage. Some cases of hyclatids of the upper 
surface of the liver have been successfully attacked through the thorax by 
resecting the ribs. All other methods of treating hydatids of the li ver, such 
n.s acupuncture, electrolysis, caustics, parasiticide injections, have been super
seded by the more scientific operative procedures above described. After ope
ration for hydatid tumor of the liver a bilia.ry fistula sometimes results. 

SrnPLE CYSTS, and also dennoid cysts, are occasionally found in the liver. 
These should be treated in exactly the same way as hydotid cysts. 

TUi\fORS.-Carcinoma, sarcoma, gumma, lymphoma, adenoma, and erectile 
tumors are seen in the liver, but usually they are not amenable to surgical 
treatment. Cases of excision of cancerous and gummatous nodules have been 
rcporte<.1. and also of tumors formed by hydatid cysts. Excision of cancerous 
nodules would usually be of little avail, as, when the liver is affected with car· 
cinoma, it is, as a rule, secondary and the organ is studded with nodules. Car· 
cinomatous tumors of the liver have, however, been successfu lly removed by Von 
Eisclsbcrg and others, and llochenberg, in a case of carcinoma of the ga11-
bladdcr, removed the diseased and the neighboring portion of the liver. Simple 
tumors of the li ver have not infrequently been successfu lly removed of late, 
cases being reported by Liicke, Von Bergmann, and Keen . The latter, in a 
paper, gives a table of 20 cases of liver re ection, 16 of which occurred in 
females; of the 20 cases, 17 recovered. 'l1he tumor may be removed by repeated 
small touches of the cautery- all large vessels being tie<l. In this way hemor
rhage is prevented. In 6 of the cases above mentioned the stump was sutured 
to the abdominal wound; in the others it was returned into the abdominal cavity. 

ABSCESS OF TUB LlVElL-This affection may follow contusions, wounds, etc. 
It is much more common in tropical than in temperate climates, and is associated 
frequently with dysentery. Acute hepatitis may terminate in abscess. It may 
fol low operation on the rectum, being due to septic phlebitis. It has followed con· 
fincmcnt, with phlebitis of the uterine veins. lt is an occasional result of pycmia. 
Jlydatid cysts, by taking on suppurative inBammati on, may result in abscess, 
and abscesses have been excited by the invasion of lumbrici. 'The predisposing 
causes a.re exposure, drinking, irregular habits, and residence in tropical climates. 

Symptoms.-'rhc patient usually bas hnd frequent attacks of illness, bas 
an unhealthy look. a rapid pulse, elevation of temperature, vomiting, a furred 
tongue, and an anxious countenance. Ile may occasionally have a rigor, or 
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merely shivering fits. There is a dull, aching pain felt in the li·,..cr and some
times in the right shoulder, and tenderness over the liver; sometimes fluctuation 
mav be made out. When the abscess has attained any size there are fulness 
and bulging in the right hypochondrium. Jaundice is rare. Should the abscess 
be on the upper surface of the liver, it may pm::.h up the diaphragm and cause 
shortness of breath ; occasionally it may inflame the diaphragm and adjacent 
pleura and g!vc ri_se. to scve~e pain: . . . . 

Diagnos1s.-lt 1s sometimes difficult to d1agnost1cate from mflamed and 
<listendc<l gall-bladder, hydatids, cancer, malaria, pneumonia, etc. '11he intro
duction of an ru:;pira.ting needle will frequently cl<•ar up tho case. 'l'hese 
a.bscesses ma.y burst into the pleura, lung, or pericardium, may point exter
nally or may open into the intest ine or the general cavity of the peritoneum. 

The con nection of li ver-abscess with the amcebn coli has been carefu lly 
worked out by Kartulis. Councilman , and Lafleur, and they have proved be
yond a (loubt that amcebce are the cause of the large single li ver-abscess. In a 
person suspected of liver-abscess, whether or not there be enlargement of the 
li\'er1 exploratory aspiration is indicated if cmuEbce coli be found in the stools. 
Aspiration is best performed by introducing the needle in the mid-axillary line 
between the seventh and eighth ribs: too small a needle should not be used. 

When a liver-abscess bursts into the pleura it may be mistaken for em
pycma. The character of the pus is, however, distinctive, for it is of a 
brown-red color and contnins amcebce. Again, the pus may perfornte the lung 
and be coughed up: here the same reddish color nod the presence of the amceba 
coli would enable the surgeon to distinguish the affection from simple empyema. 

'fhe prognosis of hver abscess is usually grave. Septic cases are a lmost 
universally fa.ta!, surgical treatment being of no avail. 

Treatment.-In tropical abscess surgical treatment is not infrequently fol
lowed by success. In some cases the abscess has been cured by aspiration, but 
if the abscess has been definitely located it should be treated lik e an abscess 
anywhere else, viz. by incision and drainage. 11hc incision should be made 
along the edge of the ribs, near the subcosta.l...::rngle, and when tho liver is 
reached it should be stitched to the abdominal wound, incised, the abscess 
cvacuated1 washed out if fetid, and drained; in fact, treated much in the same 
way as a hydatid cyst. Some have advised operation in two stages, but in one 
stage with aseptic precautions the operation has been eminently successful. 
Abscesses which form on the upper surface of the li ver frequently discharge 
through the lung. 'l'hey have been successfully attacked through the lower 
part of the thorax by excising one or two ribs, incising the diaphragm, and 
draining. I t is advisable to sew the parietal and phrenic pleura together before 
incising the liver through the diaphragm. 

RUPTURE OF THE LIVER.-An injury sufficient to cause rupture of the 
1iver usually causes equally serious effects in other organs, so that surgical 
interference ordinarily is of no avail. Still, if not immediately fafal, the 
abdomen should be opened and the wound brought together. Wounds of the 
liver substance heal rapidly, and hemorrhage is generally at once arrested by 
approximating the torn edges. In one case reported by ll. E. Walton there 
was rupture of both liver and kidney. The liver rupture was so far back that 
it could not be sutured, so was packed with iodoform gauze. 'J'he patient made 

a raR~~~·=~sve~·~, T~~~11l~~~ 1~.~,f~fei:! 1~:~ 1oi~~t~r":c:,i~::~~l1y during an opera-
tion or be produced by stabs. bullets, etc. Many cases of recovery after punc
tured and incised wounds of the liver are reported by Otis in the jJfedical and 
Surgical History of tlie War of tlte .Rebellion. Cases of recovery are reported 
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after a bullet had passed completely through the liver. Should the case be 
complicated by wound of the stomach, spleen, kidney, or great vessels, it is 
very unfavorable. In cases of incised or gunshot wounds of the liver the 
prop~r co~~c _i s to open the a.bdomen and suture the ~vounds. In suturinl! 
the hver 1t 1s important to P_lace the sutures at. some distance from the edge 
of the wound. No doubt m the future a qmcker resort to laparotomy in 
wounds of the viscera will save many lives, and surgeons will no longer be 
willing to stand by and see the patient die without attempting some form of 
surgical relief. 

Resection of Portions of the Liver.-Portions of the liver have been 
of late successfully excised both by the knife, by the thermo-cautery, and by 
the elastic ligature applied externally after suturing the liver to tbc margins 
of the abdominal incision. Langenbuch records a case in which he successfuUy 
removed the greater part of the left lobe in a woman aged thirty. 'l'hc lobe 
had been extensively deformed by tight lacing, and caused serious inconveni
ence. There was considerable hemorrhage, but the vessels were secured and 
the woman made a good recovery. Portions of the liver, the seat of bydatid 
cysts, have also been successfully removed by the thermo-cautery and elast ic 
ligature. Nodules of cancer and gummata have been excised, but with no 
great permanent benefit to the patient, the operat~ons having usua11y been 
based on mistaken diagnoses. Portions of tb~h~1v:bd~:~:a~x~~:::g, f~~~ 

Fm. 294 have been removed success
fully. Free hemorrhage 
sometimes occurs in ope
rating on the liver, which is 
usually rapidly arrested by 
tamponing with iodoform 
gauze and securing the 
bleeding vessels. 

FLOATING LIVER.-In 
this rare malady the li\•er 
forms an abdominal promi
nence which can be moved 
about, which is apt to trans· 
mit aortic pulsations, and 
which changes its situation 
as the patient shifts her atti
tude. '!'his condition usually 
arises from a ln.x abdominal 
wall following repeated preg
nancies. Fig. 294 exhibits 
a typical case verified by a 
post-mortem. . 

'The only treatment 1s 
the use of an abdominal belt. 
Possibly operative measures 
for its fixation might be of 
use. 

Floaling Liver. 

GALL-STONES AND Drs
TENTIO~ OF TIIE GALL·BLA.D

DEIL-Gall-stoncs, or biliary 
calculi, occur more frequently in women than in men. They are rare in 
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infancy and childhood. 'l'ight lacing, by obstructing the flow of bile, and 
hence leading to its inspissation, is one of the causes of ~all-stones. High 
living and want of exercise also fa.vor their formation. 'l'hcy occur of all 
sizes, from tha.t of a. grain of sa.nd to that of a hen's egg;. \J-all·stones are 
most frequently multiple, and are then faceted by reciprocal pressure-a Yalu
ablc point in diagnosis when a stone has been passed and found in the stools
but when of large size they are usually single or double. When small they 
occur in brgc numbers, several thousands having been found in one person 
(Otto). When small nn<l numerous the patient frequently passes them, and 
they may be found in the stools. 'l'he passage of gall-stones from the gall
bladder to the duodenum is attended by vomiting and intense pain, which is 
relieved only by full doses of morphine, administered preferably hypoder
rnatically. After an attack of biliary colic, jaundice, to a greater or less 
extent, is observed. If the urine be examined, bile-pigment will often be dis
covered in it, even if there be no jaundice. 

rrhe conditions which call for surgic:.tl interference may be caused by the 
arrest of the gall-stone in its passage to the intestine, either in the cystic or in 
the common duct. When arrested in the common duct there is obstruction to 
the outHow of bile, and the gall-bladder becomes enlarged, anrl may be felt as 
a rounded, pear-shaped tumor under the edge of the :·ight lobe of the liver. 
'£he contents are not usually bile, but ma.y be mucous, muco-purnlcnt, or puru
lent fluid. A greatly distended gall-bladder has been mistaken for ascites, and 
bas been tapped for ovarian tumor, hydatids, etc. The bile-duct may become 
obstructed also by the pressure of tumors involving neigh boring organs, as the 
stomach, pancreas, or liver, or it ma.y become occluded by the spread of cancer
ous diseases commencing in the contiguous organs. Gall-stones are not infre
cluently the accompaniment of cancer of the liver, as obstruction to the flow of 
bile favors their form:ttion. Obstruction of the common duct is always accom
panied by jaundice, but the cystic duct may be occluded and give rise to grave 
symptoms without there being any tra.ce of ja.undice or nuy history of biliary 
colic. Not a few cases of enlarged gall-bladder thickened and altered by in
flammation are difficult of diagnosis, owing to the downward displacement of 
the liver from tight lacing or other causes. Such tumors have been mistaken 
for diseased or floating kidney, malignant disease of the bowel, etc. On the 
other hand, cancerous nodules in the Ii ,·er have been mistaken for diseased 
gall-bladder and the abdomen opened . In many cases there is no distention 
of the gall-bladder, but, on the contrary, it is small and surrounded by t.hick 
adhesions produced by the presence of the calculi. 

Rupture of the Call-bladder.-:::;everal cases of this accident have 
been reported as successfully treated by incision and tlrainage (Lane) or by 
aspiration (I. Bell). In these cases large quantities of bile escaped into the 
abdominal cavity. Peritonitis does not necessarily follow, as the bile is usu
ally aseptic. 

Suppuration of the gall-bladder not infrequently occurs, and this adds much 
to the seriousness of the case. 'l1he obstruction in these cases is nearly always 
situated in the cystic duct. In some cases the gall-stones may ulcerate through 
the gall-bin.elder into the stomach, duodenum, or colon, and in this way large 
stones have escaped from the gall-bladder and afterward have produced ob
structiou of the bowels. For the relief of the conditions of the gall-bladder 
above described two operations have been devised, viz. elwlecystotomy and clw
lecysteetomy. 

hlad~:,~}~o":~t~~~u:'tt'o~sof°tt~r:y~•~i:o~~ ~~~~e~~e~::t ~~s,\cfo;'.0t~e0;.e~ho~·a~~~ 
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calculi. This operation has been very successful. It is c>sscntially of American 
origin, having been first done by Bobbs of Indianapolis in 1 67, and its estab
lishment and practical perfection being due to Marion Sims in 1878. Tait in 
?4 _c~scs bad 52 perfect r?coveries. Th~ operati~n is performed ~y making an 
mC1s1on over the tumor mto the abdommal cavity; then the d1stendcd gall
bladder is stitched to the abdominal wound, incised, the fluid evacuated, and 
the stones l'emoved; a drainage-tube is then introduced, and the wound closed. 
Bile flows freely from the tu be for some time, but after its removal the fistula 
usually closes in from two to four weeks. Occasiona11y it remains open and 
there is a. permanent biliary fistula. In such cases the common duct is proba.
bly occluded by gall-stones. Tbern is often great difficulty in removing stones 
impacted in the ducts. Some surgeons have succeeded in piercing the stone 
with a needle, thus breaking it up and pushing the fragments into the duo
denum; others (Tait) break up the stone by using padded forceps from out
side the duct; others, again (K. Thornton), have opened the duct, removed the 
stone, and afterward sutured the duct successfully. Walker bas succeeded in 
dissolving a stone impacted in the common duct by means of ether injected 
through a sinus left after cholecystotomy. In cases where the stone is 
lodged near the duodenal opening of the duct,. McBurney bas success
fully removed it by incising the duodenum, slitting up the duct, and 
thus reaching the stone. Abbe has performed a. somewhat similar ope· 
ration for obstruction of the common duct, but in his case the obstruc
tion was due to a cancerous nodule. In performin~ the operation of 
cholecystotomy, Sir Spencer Wells, after evacuating the distended gall-bladder 
and removing the stones, stitches it up again by continuous suture and returns 
it. In these cases the gall-bladder is first carefully packed around with car
bolizecl sponges, aspirated, and then drawn out of the wound before being 
incised. By this means the necessary manipulations are carried on without 
any danger of the contents of the gall-bladder getting into the peritoneal cav
ity. In many cases the operation of cholecystotomy, or incision of the gall
bladder, is an easy one, but the operation may present unusual difficulties when 
the gall-bladder is small and shrunken and cannot be brought to tbe abdominal 
wound. In such a condition it may be sutured and returned into the abdomen, 
as recommended by Kiister, or a glass drain surrounded by iodoform gauze 
may be inserted. Others advise excision, while some fill in the space between 
the gall-bladder and the abdominal wound by omentum. 

Cholecystotomy is the proper operation in cases where the common duct is 
blocked, and also in cases where gall-stones exist in the gall-bladder, giving rise 
to repeated attacks of biliary colic. In bther cases cbolecystectomy may be 
performed. 

C holecystectomy, or excision of the gall-bladder, was first practised by 

~~~~c~:ut~~e ~i~~e~~~np;~10~~~.~~m,1~~rafi::ht~d t~~ ~~,;~;l~:~de~~fi~~~si~~e~'. 
and is joined by a second incision running along the outer border of the right 
rectus muscle. The abdomen having been opened, the transverse colon and 
small intestine are pushed aside by a large sponge; the liver is then elevated, 
SO as to bring the lesser OIDentum into prominence. rrhc gall -bladder IS easi ly 
separated from the liver by a few strokes of the knife, and the cystic duct freed 
and ligated in two places with silk. After removal of the gall-bladder the 
wound in the abdomen is closed and the operation is completed. 

'.l'be great point in favor of this operation is the fact that once the gal~-blad
cler is extirpated no more gall-stones are formed. Cbolecystectomy 1s also 
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ach-ocated in case "here there is dcgenoration of the gall-bladder and there 
is no chance of restoring its function, or where the gall-bladder is small, con
tracted, or perhaps suppurating, so that it cannot be fixed to the abdominal 
incision. 

Oltolecyst-ente1'ostomy, or the formation of a communicn.tion between the 
intestines and the gall-bladder, has been successfully performed. 'rhis opera
tion endeavors to avoid the formation of a biliary fistula; but of course the 
danger to the patient is much greater, and the opening is liable to contract. 

'J'bis operation bas of late been frequently pcrfonnc<l by means of the 
smallest-sized Murphy's button. It is a rapid, easy, ancl compara.tivcly safe 
method of forming a co1,1municatiou between the gall-bladder and small intes
tine. In cases in wbich1 after the operation of cbolccystotomy, the fistula 
persists and discharges large q uantities of bile, it is a sign that the common 
duct is occluded and cbolecyst-enterostomy shou ld be undertaken, the opening 
in the gall-bladder closed by Lembert's sutul'Cs, and then the gall-bladder 
should be returned into the abdominal cavity and the abdominal wound closed. 
Jt would be well to keep in a drain for a. few days, in case any leak should 
orcur in the gall-bladder. 

SECTION 11.-THE PANCREAS. 

Notwithstanding the fact that the pancreas is the most inaccessible of all 
the abdominal organs, it has been a number of times successfully subjected to 
operative measures. 

CYsrs.-'l'his affection has been fully described by Senn, who comes to 
the conclusion that all cysts are retention cysts, and are due to cylindrical con
traction or obliteration of the common duct or its branches, or to impacted cal
culi. Cysts are more frequently met with in men than in women, and often 
follow injury. 'The cyst usually grows rapidly and is situated above the 
umbilicus. Gastro- intcstinal d isturbances, such as vomiting and diarrhea, are 
common symptoms. 'l1he skin has an unhealthy, muddy look, and the pain is 
sometimes consider:ible. 

'l'he tumor itself is generally well defined and has an elastic feel, as if very 
tense. If aspirated, the fluid has a brownish color, is alkaline in reaction, digests 
fat, and turns starch into sugar. The skin about the sinus which is left after 
operation is often raw and sore. A considerable number of cases arc now scat
tered through medical literature, and not a. few have been diagnosticated before 
operation. 'rreves has collected 2-! cases, and of these 16 were operated 
on by incision and drainage, with 1 death. Excision has proved very 
fatal, only 1 case recovering out of 6, and simple htpping has proved fatal 
in 2 cases. ~l_lhe cyst has been mistaken for hydatids, ovarian cyst, tumor 
of the kidney, etc. 

T reatme nt.-An incision is ma.de over the tumor down to the cyst, which 
is then aspir<.ited, pulled gently out of the wound, and incised. After evacu
ating the contents the cyst should be stitched to the parietal wound and the 
cavity drained. A fistula may persist for some time. 

AnscESS of the pancreas is sometimes seen, and usually ends fatally, nearly 
all the reported cases having been found only post-mortem. Should a diagno
sis be arrivf'd at, the proper procedure would be to incise and drain. 

WOUNDS of the pancreas have been recorded from time to time. Rupture 
of the pancrcns has been seen from severe contusions. l\Iany cases of gunshot 
wound of the organ arc reported, also stab wounds from a. knife or other instru
ment. In such cases portions of the pancreas have protruded from the wount.l 



766 AN AMERICAN TEXT-BOOK OF SURGERY. 

and hal'e been cut off, with subsequent recol'ery of the patient. Dargan 
reports a case where the pancreas was successfully replaced in the abdominal 
cavity. In cases of severe abdominal wounds where the pancreas is injured the 
lesion would be discovered in performing abdominal section for the treatment 
of wounds of other organs. It would be quite justifiable to excise portions of 
bruised or injured pancreas. 

CANCER of the pancreas is so insidious that when diagnosticated it is 
usually too far advanced for operation. 

Portions of the pancreas have been removed during operation on neighbor
ing organs for carcinomatous tumors or other diseases, without bad results. 

SECTION l!I.-THE SPLEEN. 

CYSTS OF THE SrLEEN.-These may be simple, dermoid, or hydatid, and 
are very difficult to diagnosticate positively without opening the abdomen. 
Hydatids may be recognized by the fremitus or by an examination of the 
aspirated fluid. Usually these cysts should be treated like those of the liver, 
viz. by abdominal incision over the tumor, 6xing the cyst-wall to the abdom
inal wound, incising, evacuating, and then draining. 

CARCINOMATOUS AND SARCOMATOUS 'rui\IORS of the spleen do not offer 
any hope of being treated surgically with success. 

ABSCESSES may follow injury or be the result of septic infection, and 
should be incised a.nd drained with strict aseptic precautions. 'l1hey arc not 
usually recognizecl until they approach the surface and fluctuate freely. 

RUPTURE produced by kicks, blows, or other injuries is usually fatal. 
When accompanied by an external wound the spleen may protrude, and the 
surgeon may find it necessary to remove it who11y or partially. 

STAB OR GUNSHOT WouNDS.-If the patient be seen in time, it will be 
proper to perform abdominal section and ende::wor to arrest the hemorrhage by 
tamponing with iodoform gauze, by ligature of vessels, or even by excision of 
the spleen if the injury be great. 

SPLENECTO.MY, or excision of the spleen, bas been performed a number of 
times. V ulpius has collected 117 cases of splenectomy with a death-rate of 
50 per cent. ; if, however1 from these cases those suffering from 1eucocy
thcmia, lardaccous spleen, sp1eno-mcgaly, in which the operation should not 
be done, be deducted (32), the mortality in the remaining c:tscs (85) is re
duced to 33 per cent. The indications for the operation arc tumors and 
cysts, wounds, and movable or dislocated spleen . In leukemia the operation 
!ms been invariably fatal from hemorrhage, which is the great danger of 
splenectorny. Hypertrophied spleens Lal'e been successfully rerno"ed, but 
for the most part these cases are not suitable for operation. 

Operation.-An incision is made in the left semilunar line, the perito
neum freely opened, anrl the hand introduced to explore the tumor. All adhe
sions are separated, and ligated if necessaTy, and the spleen dclil'ered through 
the wound, the lower extremity first. Great care should be taken not to twist 

~hed~~fee~n r:~~ ;~g.i~~d t;:~e e:~~s~1!ss~n~~~t~d t~=p~:!~cl' y ~~~~,~~~a~1:emfr~~ 
~:es:~1~;e~\t!;y f~,?~!;s :~Ji~~e:u!!~nu~·int:eth~e~!~~~:ls~warf,b~i:~~~-~~~a~~:~ei~ 
the same as after ovariotomy. 
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PART VI.-DISEASES AND INJURIES OF TUE RECTUM. 

Surgical Anatomy.-Tbe rectum. in the male is in rcla.tion in front 
with the trigone of the bladder and the seminal vesicles, and in the female 
with the vagina. and uterus. The lower three or four inches are uncovered 
by peritoneum. I t is freely supplied by blood-vessels, chiefly from the supe
rior hemonhoidal branch of the inferior mesenteric artery. This artery passes 
down in the mc8orectum, and divides into two branches, each of which forms a 
loop on the side of the bowel, about five inches above the anus. From these 
loops a number of vessels ewe given off which pierce the muscular coat arn..1 run 
down immedia.tely beneath the mucous membrane to the anus. 'l1here is a branch 
in each col umn of the rectum. 'l1hesc arteries anastomosc freely with one another, 
and are connected by lateral branches, but they Uo not ann.stomose with the 
micl<lle aml inferior hemorrhoidal arteries, which supply the skin about the 
anus. From a knowledge of the development of the rnctum it will be easi ly 
understood that the lower end descends a considernble distance to meet the 
inYolution of the skin at the anus, and in descending cn.rries with it its own 
vessels, the superior hcmorrhoidal. ~t1h e veins have much the same anatomical 
arrangement as t~e arteries. 

I schio-rectal Fossa.-On each side of the rectum is a fossa called the 
ischio-rectal. It is two or three inches in depth. pyramidal in shape, and filled 
with fat. ~1.1h ere are very few blood-vessels in this fossa, and it is the common 
seat of fistulre and ischio·rectal abscess. 

CONGENITAL l\IALFORMATIONS.-These are not infrequent, and are very 
various. In early footal life the bowel and urogenital sinus end in a common 
cloacal opening; later, separation between the bladder and urethra and the 
rectum takes place, and there are two distinct orifices. But occasionally this 
separation does not occur, and the lower end of the rectum opens into 
the bla<l<ler (Fig. 295), or, more commonly, if the child be a male, into 
the membranous portion of the urethra; or into the vagina if the ch ild be 
a female. 

lMPEltFOHATE ANUS AND IMPERFORATE RECTU11.-'I1he lower one and a 

FIG.295. F10. 296. 

half to two inches of the rectum are not formed from the hypoblast, as is the 
rest of the alimentary canal {with the exception of the mouth), but by an 
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involution of the epibJast or skin which meets the encl of the alimentary canal 
formed by tbc hypoblast (Fig. 296). Occ,rnionally this involution does not 
occur, and there is no union with the lower end of the alimentary canal. This 
is called impe1forate anus. Again, a simple cul-Uc-sac may exist at the anus, 
and the bowel may terminate at some distance a.hove, and either end by a blind 
extremity or open into the membranous urethra. or the vagina. In such a. case 
the jnvolution of the skin occurred normally, but the rectum above was not 
sufficiently developed to meet it, and the result is a deformity called imper-

.forale rectum (Fig. 297). Im-
FIG. 297. perforate anus and imperforate 

rectum may exist together. The 
term imperforate anus is often 
:ipplied to either condition. In 
some ca..scs the involutcd por
tion of skin meets the end of 
the large intestine, but a sep
tum remains between them stil1 
unabsorbed, an<l occludes the 
bowel. This may be easily di
vided, and the child will then 
have a. free exit for feces. Some
times the anal opening, though 
present, is so small as to admit 
only a fine probe, and the sur
geon is compelled to nick the 
edges with a narrow-bladed knife 
and then dihLtc with his finger. 

D iagnosis.-'I1he fact that 
the child has had no motion of 
the bowels is usually noticed at 
an early period by the nurse: 
even if there should be a well
formed anus, an intelligent nurse 
will inform the doctor that there 

Jmpc rforntc Rectum (Holmes) has been no passage through the 
bowels, and an examination will 

soon reveal the condition . Should the bowel communicate with the vagina. 
or the urethra, the passage of meconium from these orifices will soon be 
detected. 

Treatment.-In cases where there is imperforatc anus the bowel usually 
lies close to the skin, and a. simple incision into the bulging anal region will 
reach the lower end of the rectum distended by meconium. The edges of the 
bowel should be fixed to the external opening, and the mother should be 
instructed to pass her little finger daily into this opening, so as to prevent 
contraction. 

In some cases, owing to deficiency of the rectum, no fulncss can be felt, 
and the bowel cannot be reached through an anal incision, even though ~deep 
exploration be made. In such patients the abdomen should be opened m the 
left groin, as in inguinal colostomy, and the encl of the bowel searched for. 
Sometimes the sigmoid ftextue is absent, and other portions of the large bowel 
must be secured and brought to the abclomin<tl wound. Some surgeons, when 

~11in~~::~i~~n~~~tb~ :t~f~~~ ~~~~:,~~e~~ :~:;. \~T;~n~ }~1:~c~~u1:~:in~:h~,~~: 
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but the fact remains that individuals have grown to full maturity in comfort 
with such openings, and have even married and lived to an advanced age. 

Operation is especially necessary when the bowel ends in the urethra or 
vacrina, for here the bowel usua.Hy terminates in a narrow canal and cannot 
be 

0
reacbed from the perineum. These cases, if left alone, do not die in three 

or four days, as do the others described above, but live on very uncomfortably, 
passing feces through the urethr~ and vagina. ~n su~h cases ingu~nal colos
tomy is a very necessary operation, and one which gLves great relief to the 
little patient. 

HE:.JORRIIOIDS, OR PlLEs.-These may be defined as tumors which are 
composed chiefly of varicose or dilated veins of the lower c11d of the rectum, 
surrounded by infiltrnted oonnective tissue. Fig. 298 shows the rectal veins. 

Causes.-The chief predisposing causes of piles are ma.n's erect position 
ancl the absence of valves in the bemorrhoida.l veins. Heredity also influences 
their formation, as it does tha.t of va.ricose veins elsewhere. Pregnancy and 
anything which obstructs the portal circul:1tion predispose to piles, as do also 
sedentary habits, over-eating, over-drinking of a.Jcoholic liquors, the excessive 
use or purgatives, and, lastly, constipation, which is nearly always the exciting 
cause of an attack. Piles are :llmost as common in women as in men, and are 
oftenest seen in middle life. They rnrely occur before puberty, though cases 
<>?C?rring in infants and young children a.re reported. Piles are usua1ly 
d1v1Clcd into external or blind piles, and internal or bleeding piles. 

<9 
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External Piles.-The external are subdivided into veno1ts and cutaneous. 
renous Piles.-These are due to a varicose condition of the external 

hemorrboidal veins. 'rhey appear about the margin of the anus as bJuish, 
soft, round tumors which, by pressure, can be easily emptied of the containe1l 
blood. When tbrombosed and inflamed they are filled with bloo<l-clot anrl 
become hard, tense, and extremely painful, causing often much constitutional 
disturbance. 'l1here is a great deal of tenesmus and a f~eling as if a foreign 
body were in the rectum. Defecation causes severe suffering. 

Gntaneous Piles.-These are often a sequence of the venous pile, frequent 
inflammations producing hyperplasia of the conuecti ve tissue around the 
dilated ve ins, an<i thus small tags or tumors are formed, which, in some cases, 
are pcdunculated. In other cases, however, the cutaneous pile consists of a. 
hypertrophied fold of skin about the anus, which when inflamed becomes 
redematous, infiltrated, and acutely painful. 

External piles when quiescent give but li ttle trouble, but when inflamed 
they are excessively sensitive and cause much malaise in the most robust. 
Suppura.tion occasionally supervenes, but usually the inflammation subsides in 
a few days, and the pile remains as a somewhat larger tag of skin. Associated 
with external piles is not infrequently seen a. fissure or eczema of the anus. 
External piles rarely if ever bleed. 

Treatment.-Palliative treatment is unsatisfactory, yet when patients 
refuse operative treatment it must be undertaken. It is most important to 
overcome the constipation which usually coexists, and this may be done by 
the administration of confection of senna and sulphur, the compound liquorice 
powder, cascara, or other laxative. Usually, to relieve pain an application of 
equal parts of the extracts of belladonna and opium, or belladonna and glyce
rin, may be made to the part, and then a hot fomentation applied. If the in
flammation is very severe, leeches often do good. 

Operati-ve Treatment.-For the venous pile immediate relief may be 
obtained by incising the tumor and turning out the contained clot, and then 
dusting the parts with iodoform . Before making the incision the part should 
be painted over with an 8 or 10 per cent. solution of coca'ine. A very small 
bit of cotton should be placed between the lips of the wound if the pile be 
of any size. The patient should be kept in bed for a day after the incision, 
lest there be subsequent hemorrhage. For the cutaneous pile there is no rem· 
edy so efficacious as excision, even when the pi le is inflamed and redematous; 
there is no bleeding which is not easily controlled by pressure; some advise 
excision by dissection and afterward sewing up the skin. If the ulcer left 
does not granulate rapidly, it may be stimulated by balsam of Peru or the 
local application of sulphate of copper. 'l'hc bowels should be confined for a 
day or two and the patient kept in bcrl. 'l'he wound should be dusted 11 ith 
iodoform. In cutting away cutaneous piles care should be taken not to cut 
into the anus, for stricture may follow too free excision . 

Internal or Bleeding Piles are situated witl1in the sphincter, and arc 
much more Rcrious an<l troublesome than the external. 'l'hey arc conveniently 
divided into ·venous, col1.1,mnar, and na>void (Ba11). The internal t•enous pile 
resembles the external one, except that it is covered with mucous membrane 
instead of skin, and tends to bleed easily, especially during defecation. 'fh_is 
form is often seen in people with cirrhotic livers, in spirit·drinkcrs, anrl m 
women who have borne many chi ldren . 

Tlte Oolitmnar Pile is commoner than the vcnour.;, and 11 consists essentially 
of hypertrophy of folds of mucous membrane surrounding the anal_ opening, 
the so-called pillars of Glisson. 'J'hey have a red, almost verm1hon color, 
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elongated form. and contain within them one of the desccrnliug parallel branches 
of the superior hemorrhoidal artery" (Hamilton). lo these piles the arteries 
can be frequently felt pulsating. 

The Nwvoid Piles, or capillary hemorrhoids, are small, bright-red tumors 
having a. spongy, granular look, situated high up in the rectum. '..l1hey are 
rarely larger than a. ten-cent piece, and bleed very easily; in fact, the loss of 
blood is continuous and is a, serious drain on the system. 'l'hey are composed 
of hypertrophied connective tissue, plentifully supplied with both arteries and 
veins, which become thrombosed when the pile is inflamed. In fact, the blood
vessels are so numerous that they look like nrovoid growths. 

Symptoms.-Of course the symptom which most attracts the attention 
of the patient is the frequent and sometimes constant bleeding, which is much 
increased by defecation . Hence the name bleeding piles. At first the patient 
loses blood at stool only; then for some time before and after. L.tcr the 
bleeding may occur at any time, exhausting the patient, an<l sometimes pro
ducing extreme anemia. During defecation there is usually considerable pain, 
or ra.ther discomfort, and the piles have a tendency to protrude, dragging with 
them the bowel and causing prolapse. Occasionally the pile-tumors remain 
protruded so long that they become strangulated, being caught by the sphinc
ter, or they may inflame and become so congested that their great size prevents 
their return. The pain in these cases is excessively great. If left to them
selves, they sometimes become gangrenous and slough oft~ thus producing a. nat
ural cure of the disease, though often not a complete one. In such cases, if the 
consent of the patient can be obtained, it is better at once to proceed to the 
radical cure by operation. 'l1he irritation of inflamed internal piles not unfrc
quently produces urinary disturbance and even retention. In women these 
piles are often the accompaniment of womb disease. If there be excessive 
pain during and after defecation, an examination will probably reveal a fissure 
of the anus. Sma.ll polypi also are sometimes seen in cases of hemorrhoids. 

Treatment of Internal P iles.-Palliative treatment in the milder forms 
of piles is sometimes successful , but in the severer forms, especially where there 
is much bleeding, nothing but a radical operation will aftOrd permanent relief. 
'l'he patient shoul<l above all things avoid constip.tion. His bowels should he 
kept regular by laxatives, such as the compound liquorice powder, confection 
of senna and sulphur. a pill of aloes (gr. l t), belladonna (gr. D, mix vomica 
(gr. !), aided by an enema or some mineral water in the morning. Next, the 
patient should wash and grease the protruded piles after defecation, and then 
carefully return them by gentle pressure. Regular exercise should be taken, 
and over-eating should be avoided; alcoholic liquors should be given up. '.!'he 
piles may occasionally be anointed with some astringent ointment, such as the 
ungueotum gallre comp. 

Operative Treatment.-The two chief methods of radically curing piles are 
by the ligature and by the clamp and cautery. 

Before any operation for the radical cure of piles the patient should be pre
pared by the administration of a brisk purgative the even ing previous to th~ ope
ration, and immediately before the operation the rectum should be well washed 
out with two or three large soap-and-water enemata. After au anesthetic has 
been administered the sphincter should be stretched by the introduction of both 
thumbs, ancl the tension should be kept up until the muscle is fe lt to give way. 
By this means the rectum can be easily explored and the whole diseased area 
brought into view; in addition, there is much less pain after operation. This 
procedure also enables the surgeon immediately to recogn ize the occurreuce of 
hemorrhage after operation, for all the blood flows externally instead of being 
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confined by the spasmodically contra.cted sphincter, as it would be if the 
muscle were not stretched. The patient should be placed during opcra.tion in 
the lithotomy position, the knees being kept apart by Clover's crutch or other 
means; or on the side with the thigh drawn up. 

Ligature.-Each pile sho~ld be seized with a small volsellum forceps, 
drawn down, and separated from the submucous and muscular tissue from 
below with scissors. As the vessels enter the pile from above, there is no 
danger in separating the lower end of the pile. The pcdicle should now be 
tied tightly with a strong si lk ligature: that there may be no danger of the knot 
slipping, three half hitches should be employed instead of the usual two. The 
ligature should be cut off short, and also the pile beyond the ligature, enough 
being left to prevent the knot from slipping. It is better to tie the piles from 
below up. In the columnar pile it may be necessary to transfix the base with 
a curved needle on a needle-holder armed with a double thread, and then the 
muco-cutaneous border around the base of the pile should be incised, the pile 
tied in two halves, and the superfluous portion cut off. 

Clamp an<l Cautery.-The patient having been prepared as described 
above, each pile is seized in a volscllum, brought down, and clamped tightly 
with one of the numerous clamps, such as Smith's, Lee's, Volkrnann's, etc. 
Smith's clamp without the irnry plates is as good as any. The pile should 
now be cut off about an eighth of an inch in front of the clamp, an<l the cut 
surface slowly cauterized several times with a Paquclin cautcry heated to a. 
dull-red heat. The clamp should then be relaxed slightly, and if there is any 
bleeding the pile should again be cauterized. 'l1he old-fashioned cautery, 
although more troublesome, is quite as good as, if not better than, Paquelin's. 
Some dispense with the cutting of the pile by scissors, preferring to trim it off 
with the cautery. After both the above-described operations the parts should 
be washed thoroughly with an antiseptic solution, then dusted with iodofonn 
and a morphia suppository introduced. Absorbent cotton should be placed 
over the perineum and kept in place with a T bandage. 

A.fte?"-treatment.-After pile operations it is necessary to confine the bowels 
for a few days, and this may most easily be done by giving a grain of opium 
two or three times a day. By this means also the pain is controlled. On the 
third morning the patient should ha.ve a. dose of castor oil, and after that a 
daily rnovcmCnt of the bowels. i 1herc is often difficulty in urination after 
operations for piles. 'l'his may be overcome by applying hot fomentations 
over the lower pa.rt of the abdomen and by encouraging the patient to make 
a. great etfort to urinate. If retention does occur, a catheter ma.y have to be 
used for a. few days. Operation for piles by ligature or cautery is very safe, 
the mortality being very slight indeed. 

Other operations than those above mentioned have been devised for the 
cure of piles. Excision of the piles bas been extensively practised by ~Ir. 
Whitehead of Leeds, England. 

1Vltitelwad's Operation.-~rhe whole circumference of the mucous mem
brane of the bowel is divided at the muco-cutaneous junction; the mucous 
membrane bearing the bemorrhoidal tumors is dissected from the muscular coa.t 
and brought down below the margins of the anus. Th e mucous membrane 
above the piles is then divided transversely and attached by sutures to the fr?• 
margin of the skin below. In this way the whole hemorrhoidal area 1s got nd 
of. 'l'he objections to the operation are that it is terlious, bloody, and apt to 
i:a.use stricture if one does not get union by first intention; in fact, it has few 
advantages over the ligature or the clamp and ca.utery. . 

Treatment by ignipuncture, crushing, the injection of carbolic acid (1 : 10), 
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8 11 b.ve their advocates, but none of these methods has given as satis
factory results as the two first described, viz . ligature and the clamp and 
ca.utery. 

PROLAPSUs.-This is a descent or a protrusion only of the mucous membrane 
of the bowel (prolaps1ts ani), or of the whole thickness of the bowel, through 
the anus (prolaps1ts recti) (Fig. 299). When the whole bowel protrudes the 
tumor may reach the length of five or six inches. 
It is a. rare affection in adults, but is compara- Fm. 299. 
tively common in children, an<l it is usually 
seen in those of slight resisting power and of 
relaxed fi her. Anything which causes strain
ing a.t stool will produce it, such as constipation, 
phimosis, stone in the bladder, polypi, irritation 
from worms, etc. In elderly people it freq ueutly 
accompanies hemorrhoids, enlarged prostate, etc. 

T reatmen t.-ln children the cause should 
be remO\'Cd if possible, and the general condi
tion unproved by iron tonics and cod-liver oil, 
which help to keep the bowels regular. The 
stools should be passed with the child lying on 
its side, and when the bowels protrude they 
should be gently pushed ha.ck and kept in Prolapsu11 Rccti (Bryant). 

place with a. banda.gc. Broad strips of adhe-
si 1•e plaster. applied so as to keep the buttocks together, are useful in young 
children. In so1:ne cases touching the protruded bowel in several longitudinal 
strips with a sol1<l stick of nitrate of silver or with nitric acid is beneficial. 
In adults pall iative treatment is not so successful, and operation is frequently 
demanded. Many operations have been devised for the relief of prolapse of 
the rectum. Some still believe tbe cautery is the best method of treatment. 
Cripps says four lines of cautery a quarter of an inch wide should be quickly 
drawn in the long axis of the bowel at equal distances: then the bowel is 
returned and n. tube introduced some five or six inches. This is packed around 
with cotton wool and iodoform. 'rhe bowels should be confined by opium for 
ten days, aud for at least six weeks the patient should pass his motions lying 
on his side. In using the cautery the old-fashioned cautery-iron is better than 
Paquelin's1 as it does not cool so quickly. In the most inveterate cases a 
¥-shaped piece has, with good result, been excised from the sphincter and the 
edges of the wound brought together. Roberts advocates the excision of 
V-shapcd portions of the sphincter and the entire posterior wall of the rectum, 
haring a common base at the back of the anal opening. 'l1rcves excises the 
protruded mucous membrane and attaches the cut mucous membrane to the 
skin. The sphincter is not divided. The removal of se,'eral of the vertical 
tOlds by clamp and ca.utery is an operation which is often successful. When 
the patient refuses operation he should be directed to inject ,5vij-viij of warm 
water into the bowel before going to the closet, and after the motion has passed 
nn ounce of cold water should be introduced and allowed to remain. 

To reduce a prolapsus the patient should be pl:iced on his side; the tumor 
should be well oiled, ,;nd then pressed back gently with a soft towel , or, if this 
fail, the finger may be covered with lint and introduced into the bowel, gently 
pressing up the tumor; the finger can then be withdra.wn and the lint left 
behind. Occasiona.lly the tumor, if allowed to remain out for any time, becomes 
strangulated and gangrenous, and finally sloughs off, the affection thus under
going a. spontaneous cure. 
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SPHINCTERISMUS, or spasm of the sphincter, is nearly always associated with 
ulcer or fissure of the rectum or an inflammation of some neighboring organ, as 
the prostate, bladder, etc. In some very rare cases there is no discoverable 
lesion. It is attended by considerable pain, and is liable to occur in women 
who are hysterical. If due to fissure or ulcer this must be first treated. 
Sometimes in hysterical cases a suppository of belladonna (gr. ij of extract) 
and the administration of enema.ta will remove the spasm, but should these 
means fail, forcible dilatation of the sphincter with tbe surgeon's fingers, under 
ether, will surely cure. 

PRUitlTUS, or painful itching of the anus, is a most troublesome affection, 
and due to many causes, such as thread-worms (oxyuris vcrmicula.ris), pediculi, 
scabies, eczema, sma1l external piles, etc. In some cases it is a pure neurosis, 
and there is no local inflammation to be made out, the skin about the anus 
having a dead-white, parchment-like look. These cases are the most difficult 
to treat. 

The irritation usually is worse at night after the patient gets warm in bed, 
and then the itching is intolerable. Nervous patients who give way to 
scratching often produce an eczema or excoriate the whole anus and its neigh
borhood. Many patients who suffer from this troublesome affection are of a 
gouty diathesis. 

Treatment.-If due to thread-worms or eczema, these should be treated. 
The eczema may be moist or dry. If moist, soothing applications, such as 
liquor plum bi (1: 40), linimentum calcis, etc., should be employed, but if dry, 
then some preparation of tar, such as liquor carbonis detergens, oil of cade, 
etc. It is a very important thing to keep the buttocks apart, and this may be 
done by a pledget of marine lint (fine oakum), the tar with which it is impreg
nated acting remarkably well as a local application. To get rid of the thread
worms, cold water may be injected into the rectum, or salt and water, or infusion 
of quassia, but it must be remembered that these parasites li1•e chiefly in the 
crecum, and that removing them from the rectum is a temporary measure, as 
they will soon reappear. Purgatives often prove useful. 

The neurotic cases are usually elderly persons and the most difficult to treat. 
First, the patient should avoid scratching and should keep the bowels regular; 
should abstain from alcoholic liquors and smoking, especially cigar-smoking; 
should live plainly and on a non-gouty diet. Marine lint locally applied is 
useful, and in some cases a mercurial ointment, as the dilute citrine, oleate of 
mercury, etc. Bathing in very hot or cold water or in solutions of coca:ine 
sometimes relieves. Painting the part with iodine or nitrate of silver may be 
tried. In some cases, however, nothing seems to benefit. The actual cautery 
has been used and the sphincter has been stretched with good result, but it is 
very common to find that what will relieve one patient will have no influence 
on another. 

FOREIGN Boorns.-These are not infrequently introduced into the rectum 
to arrest a diarrhea or from perverted sexual impulse or by the insane. A 
great variety of these foreign bodies have been removed from the rectum
jam-pots, stones, pieces of wood, soap, nai ls, bottles, etc. Sometimes foreign 
bodies, such as fish-bones, chicken-bones, etc., that have successfully passed 
through the rest of the alimentary canal become arrested in the rec.tum. 
These may form the nucleus of concretions. It may severely tax the mge
nuity of the surgeon to extract such foreign bodies. If the body be s~all, 
it ma.y be removed with forceps or thumb and finger; if larger, the patient 
should be placed under ether, and, after thoroughly dilating the sphincter, 
the body should be extracted. 



DISEASES AND INJURIES OF TIIE ABDOJIEN. 775 

WOUNDS.-Tbese are sometimes produced by the rough use of an enema 
syringe or the careless introduction of a. bougie, and cases arc recorded where 
perforation of the bowel and entrance into the peritoneal c:tvity have occurred 
and death from peritonitis has followed. Wounds caused by falling on sharp in
struments may perforate the rectum and bladder. Punctured wounds arc much 
more likely to lead to septic complications than free incised wounds where there 
is good drainage. The rectum may be injured during parturition and the recto
vaginal septum completely tom through. Gunshot wounds of the rectum and 
bladder may occur and yet the patient recover, but if the peritoneum be per
forated the chance of recovery is not so great. In gunshot wounds pieces of 
bone may be lodged in the rectum. Wounds of the rectum may occur during 
an operation for stone, and if discovered should be sutured immediately. 

ln the treatment of wounds of the rectum ji·ee drainage should be 
obtained, even if the wound has to be made larger. 'l1his, with frequent 
irrigation with antiseptic solutions and antiseptic dressings retained by a 
T-bandage, ought to be sufficient. (For the treatment of puerperal lacerations 
see the chapter on the Female Genito-urinary Organs.) 

IMPACTION OF FEcEs.-This most frequently occurs in elderly people of 
sedentory habits who hai•e been the victims of habitual constipation. In them 
the rectum above the sphincter is dilated into a pouch in which feces collect 
and become a hard, solid mass which the bowel is unable to expel. The 
patient, of course, compla.ins of constipation, distention, pain, etc., and the 
presence of the mass of feces produces sufficient irritation to cause a spurious 
or catarrhal diarrhea. In some cases acute obstruction supervenes, with vomit
ing and symptoms of co11apse. On attempting to administer an enema it is 
found that but a small quantity of fluid can be injected, and the introduction 
of the finger reveals the bowel packed with feces . 'l'he fecal mass should be 
removed with the handle of a large spoon or a lithotomy forceps, aided by 
copious injections of hot water and soapsuds. Many of these cases when 
not examined have been treated as case.:; of diarrhea, with the result of aggra
vating the condition of the patient. 

FISSURE, OR ANAf, ULCER.-This is a most painful and troublesome affec
tion, which must not be confounded with the larger ulcerations occurring in 
the bowel. It commences first as a mere excoriation or crack of the mucous 
membrane, produced by the passage of a large, bard motion. This exposes 
some of the nerve-filaments of the anus, and every motion increases the pain 
a.nd irritation until an ulcer is formed which will not heal. Fissure is always 
accompanied by severe spasm of the sphincter. 

1-'he symptoms are severe pain during and after defecation, with the dis
charge of a small amount of blood. The patient dreads a motion of the bowels 
and postpones the act as long as possible, with the result of ,·ery much increas
ing the pain, which is out of all proportion to the amount of disease. Fissure 
is more common in women than in men, and women frequently refer the pain 
to the vagina and womb, and have much unnecessary special treatment before 
the cause of the troub le is discovered. On examination the fissure is found on 
the posterior border of the anus, marked by a red oodematous fold of mucous 
membrane which looks like an external pile, and which is Yery tender on pres
sure. On separating these folds about the anus a fissure is seen lea~ling to a 
rather broad elliptical ulcer, which is often not so large as the nail of the 
little finger. 

T reatment.-If the case is a recent one, it may possibly be cured with
out operation. 'l'he bowels should be opened daily with a mild laxative, and 
afterward the parts should be well wa1:5hed with soap and water, and some mer-
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curial ointment applied, such as the ung. hydrnrg. ammon. chlor. or dilute 
citrinc ointment, 1 etc. 'l'he ointment should be sprea<l on a piece of lint and 
carefully introduced into the anus. Touching the ulcer with a sharp-pointed 
stick of nitrate of silver or the actual cautery is excellent practice, hut is so 
painful that the previous application of cocaine is necessary. In the event 
of the milder measures not being successful, the surgeon can promise a speedy 
cure. Placing the patient under ether, the ulcer is exposed by means of a. 
speculum and is incised in its whole length, the incision reaching well into the 
sphincter and partially dividing it. ~Jany surgeons strongly recommend dila
tation of the sphincter under ethel' as a curative measure, a procedure which is 
now undertaken before performing most operations on the rectum. The after
treatment should be rest in be<l, with opium to confine the bowels, followed by 
a dose of castor oil on the third day, and daily evacuation thereafter. 

RECTAL AnsCESS.-There are various kinds of abscess found about the 
rectum. 'The commonest are the iscbio-rectal and the marginal. We may 
also have an intramural abscess of the rectum or a perirectal abscess; these 
two latter give rise to but few ~ymptorns except fulness and weight, and are 
usually first discovered by the exit of pus through the anus. 

lschio-rectal Abscess may be acute or chronic. The acute variety is 
attended by very severe pain and often considerable constitutional disturbance. 
It is more common in middle life in people who are run down in health; it 
may follow severe iJlness. It is felt on one side or other of the anus as a 
prominent, hard, brawny mass, having as it softens a red surface. If not 
opened it may burst externally or into the rectum. 

Chronic lscMo-rectal Abscess.-This occurs in the broken-down and debili
tated and in people of a phthisical diathesis. It commences insidiously, with
out pain, and tl1e pus gradually collects and presents externally or breaks into 
the bowel. It sometimes follows kicks and blows, or it may be due to a. tuber
cular focus in the rectum which ulcerates into the ischio-recta] fossa. 

Treatment of lschio-rectal Abscess.-Ear1y and free incision in the 
acute form is the proper treatment. 'The surgeon should operate as soon as tbc 
hardness c:rn be felt. and not wait for fluctuation, which rarely appears. 'l1be 
patient should be etherized and au incision made deeply into the fossa. The 
finger or a sharp spoon should be introduced and all the loculi should be broken 
down. If the pus has burrowed in any direction, it should be followed by free 
incision. After thoroughly washing out the cavity with sublimate or ot~er 
solution, it should be stuffed with iocloforrn gauze. Some recommend du.st1?g 
the cavity with iodoform and introducing a 1nrge drain. Early and free mc1s
ion will prevent in most cases the formation of a. fistula. The treatment of the 
chronic variety is similar to that of the acute, free incision and drainage. 

The 1liarginal Abscesses usually originate from a suppurating pile or.an 
inflammation of one of the anal mucous follicles, due possibly to some foreign 
body, as a fish-bone, etc. These abscesses are often attended wifo i:;reat pain 
and frequently end in fistula. Treatment by early and free mcis1on under 
ether spray or chloride-of-ethyl spray or coca"ine is always satisfactory. . 

FrsTUl.A.-~rhis is a sinus going up the side of the rectum, ~nd havmg 
usmdly two openings, one in the bowel an<l one in the skin1 an<l is t~e result 
of rectal or anal abscess. It may also follow injury or the ulceration of a 

1 Mr. Allingham recommends the following ointment: 
Trydr:1rg. chlor. mit., gr. iv; 
Pulv.opii, 
Ext. bclladonnre, M. gr. ij i 
Cng.simpl., 3.j. 
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tubercular focus in the lower end of the bowel. When a fistula follows an 
anal abscess, it is not a very serious matter, the extent of the suppurating tract 
being small and subcutaneous, and the internal opening superficial to the 
sphincter and at the verge of the a.nus. The more severe forms of fistula are 
altogether outside the sphincter, the internal opening being half an inch to an 
inch and a half from the edge of the anus, that is, either between the external 
and intemal sphincter or above the internal- and the external opening may be 
anywhere in the neighborhood of the anal region; usually it is in the ischio
rectal fossa, as this form of fistula is generally a sequence of ischio-rectal 
abscess. rrhcre may be several external openings, and, in fact, the fistulous 
tract may burrow in a ll directions; occasionally a fistulous opening is seen on 
each side of the gut. The more severe forms of fistula with sinuses proceed
ing from them in all directions are not infrequently connected with stricture 
of the gut. In some cases the fistula is very tortuous aDd will not readily 
&dmit a probe. 

inc:~hp~e~!~~~e<l~~~s/~1~u0~d~~f~:~ ~~tt~1B:~n~~;;:;:!;};~:ndn~{;:~01%t~;~~l. The 
CO,\IPLETE ·FISTULA.-'l1bis is the most common form. It has both au 

external and :rn internal opening. The external opening is usua11y situated 
within an inch of the anal verge, and is small; it is distinguished by a little 
projecting mass of granulation, and continually discharges a thin, purulent 
fluid. rrhe internal opening is generally within an inch of the margin of the 
anus, most frequently immediately above the sphincter, a.nd from this opening 
a sinus may extend for some disttmce up the bowel. 'l111e escape of fluid feces 
and flatus through a. complete fistula is common. and the patient is subject t(I 
repeated inflammatory attacks due to the fistula being blocked up with portions 
of feces . 'l111is may lead to suppuration and the formation of new external open
ings. The internal opening may be on the opposite side from the external 1 and 
the sinus may a lmost encircle the bowel ("horseshoe fistula"). A single inter
nal open ing may communica.te with several external ones. 

lNco~rPLEU~ FrsTULA<l may be of two kinds, intcmal and externn.1. ·when 
a sinus leads up to the bowel from an external opening in the skin, but there 
is no opening into the bowel, it is called a blind external fistula. When there 
is only an internal opening, but no opening in the skin, it is called a blind 
internalfistnla. This is much more difficult to diagno ticate than the blind 
exlernal. A blind internal fistula may be suspected when the patient gives 
all the usual symptoms of fissure and yet no fissure can be found (Kelsey). 
From time to time there will be swelling about the anus, which, after a dis
charge of pus from the bowel, will disappear. It is only by placing the patient 
under ether1 stretching the sphincter, and ca.refu11y examining the lower three 
inches of the bowel with a speculum that the affection can be satisfactorily 
detected. If the sinus is of any size, it will betray itself by induration, and 
in this region the intern::d orifice should be searched for. 

The d iagnosis of an ordinary complete fistula is easy, for the patient is 
usually already under the care of the surgeon for ischio-rcctal abscess, or con
sults him for some of the secondary attacks of suppuration which arc so com
mon in the severe forms of fistula. 

Symptoms.-Whcre a fistula is well established, it may give rise to but 
little trouble, but usually there are some tenesmus, a little blood jn the stools, 
the passage of fla.tus and pus through the extemal opening, and the incon
Ycniencc and discomfort of stained linen. With fistula is often associated a 
condition of bypochonclriasis. To examine a patient with fistula he should be 
placed on the side on which the disease is supposed to be, the buttocks brought 
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well over the edge of the examining table or couch; a probe should now be 
gently introduced into the external opening, and without force pressed onward 
till it reaches the internal opening; now the finger should be introduced and 
the probe felt in the bowel. Should one attempt to pass a probe with the finger 
in the bowel, the contraction of the sphincter would much distort the sinus 
and make the passage of the probe difficult. Should the sinus be tortuous or 
the probe not pass easily, the finger may be introduced to feel for the internal 
opening and the indurated track leading to it. 

Treatment.-The evening before operation the patient's bowels should 
be emptied by a laxative, and an enema of soapsuds should be administered 
shortly before giving the anesthetic. 'rhe operation for fistula is usually a 
simple one. After having passed a grooved director through the sinus and out 
at the anus, the whole track should be laid open with a curved bistoury. If the 
internal opening be not easily found and the probe be felt under the mucous 
membrane, it should be forced through at this point. The after-treatment is 
simple. The bowels should be confined for the first three days by opium (gr. j 
two or three times a day), and a dose of castor oil should be given on the morn
ing of the third day. The opened fistula should be packed with iodoform gauze 
daily with the minutest care, and by the surgeon himself, lest it unexpectedly 
burrow in some direction. If the wound heals slowly, it should be painted 
over dail,v with balsam of Peru or compound tincture of benzoin. It should 
Mt be allowed to be bridged over by granulation-tissue, but should be made to 
heal from the bottom. Occasionally the operation is not so simple as that de
scribed above: the sinus may be tortuous and the internal opening not easily 
found, or there may be several external openings or sinuses !eading from the 
main one. In such cases the fistula, instead of being cut through at once with 
a knife, should be dissected up carefully on a director from the external open
ings. 'l'he secondary sinuses can thus be easily followed up, and there need be 
no unnecessary sacrifice of healthy tissue. This method is one which is very 
suitable for the more complicated cases. 

Sometimes the entire fistulous canal has been dissected out and excised, the 
raw surface thus left being sutured in the hope of obtaining primary union. 

Where there are several external openings, and perhaps two internal ones, 
only a single straight cut should be made through the sphincter. It is always 
unwise to cut the sphincter twice, as it is very likely to lead to incontinence. 
1.1he external openings should all first be connected by incisions, and the various 
tracks laid freely open and then connected with the bowel by a single straight 
incision. A free division of the bowel is not always wise if the fistula should 
run deeply alongside the bowel and open high up ; here incision would lead to 
;:~Is. free hemorrhage. Treatment by elastic ligature is preferable m such 

~l1he treatment by elastic ligature, as a rule, should be advised only in these 
cases or where the patient will not submit to treatment ''by the knife." The 
cutting op~ration is much superior; healing is more rapid and t~e sea~ tissue 
much less in amount. If the ligature be used, it should be of sohd India rub
ber and a.bout one·tenth of an inch in diameter, and after having passed it 
through the fistula it should be tightly clamped with o leaden ring. . . 

Albuminuria, diabetes, and such like grave organic diseases are contramd1· 
cations to operation . 

Phthisis and fistula in ano are not unfrequently seen together, the. fistula 
being formed by a tubercular ulcer in the lower encl of the rectum, p1ercmg 
the gut1 and thus producing suppurative inflammation in the loose areolar tissue 
about the lower encl of the rectum. Surgeons some years ago advised against 
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operation in these cases, but there is no reason why a tubercular focus should 
not be extirpated here as elsewhere. The operation should be followed by a 
thorough scraping out of the fis.tulo.us track. 1:Jnl?ss the lung trouble is very 

actiRE~~~-~t~s~~:~n~e:~ 0~~~;~~~~~~~~~~~n~~~~~1~~~~These fistulro arc of 
somewhat rare occurrence and may be clue to various causes. Perhaps the 
most common cause is ulceration due to cancerous disease. Other forms of 
ulceration, simple or tubercular, may cause them, and also they may be the 
result of abscess. Wound of the gut during the operation of lateral lithotomy 
has produced this form of fistula. The affection can be easily recognized by 
the fact that urine is continually dribbling through the anus, causing excori
ation nnd giving rise to an offensive urinous odor. When the opening between 
the rectum anU bladder is of some size, as occurs in cancerous fistulre, feces 
and flatus may be discharged through the urethra; in such cases the opening 
of communication is usu~lly high up. 

Treatment.-In cancerous fistulre curative treatment is impossible: all 
that can be done is to keep the parts clean, and if the amount of feces 
escaping into the bladder be large, relief may be obtained by the performance 
of colotomy. In fistula from other causes, if small, the application of the 
thermo·cautery may prove successful, but in fistuh:e of larger sir.e the edges 
should be freely pared and brought together with silkworm gut or horse
hair sutures, the urine being drained away by a soft.rubber catheter intro· 
duced into the bladder. In ,.erto-w·ethral /istulce an old method of treatment 
which is often successful is to introduce a grooved staff into the bladder and 
cut on this through the sphincter ani, commencing the incision at the fistula. 
In this way the rectal is converted into a perineal fistula. During the heal· 
ing process the bladder should be drained by a soft-rubber catheter. 

HECTO·VAGINAJ~ FISTULA and its treatment are described elsewhere. 
SYPllILTTIC ULCERATtoN.-1'his usua.By occurs near the anus during the 

first year after the contraction of the initial lesion. 'fhe severer forms of 
ulcemtion are met with in the later stages of the disease, and are due to the 
breaking clown of gummata. ~I.1his form is most intractable. ~I.1here is also a 
form of ulceration about the anus in inherited syphilis which appears three 
or four months after birth. 

TUBERCULAR ULCERATWN may occur as a primary lesion or be secondary 
to Oisease in other parts. It is often very extensive, oval in shape, with ragged, 
undermined edges. The long axis of the ulcer is parallel to that of the bowel. 
It not infrequently leads to the formation of a fistula. Ulceration is occasion
ally seen in connection with hemorrhoidal tumors. Multiple follicular ulceration 
is sometimes seen. and in old people with chronic venous congestion about the 
lower end of the bowel a. varicose ulcer may form. Cancerous ulceration of 
the bowel has already been fully described. Ulceration following true epi
demic dysentery is seen in countries where this disease occurs. 

Symptoms.-Ulceration of the rectum has been frequently mistaken for 
dysentery, and not without reaso~, for pain, diarr!1ea, and discharge of ,blood_y 
mucus are the constant accompan11nents of ulcerat1011 of the rectum. 'I here 1s 
a constant desire to go to stool, and when the desire is satisfied only a little 
bloody mucus is the result. Ulceration a.bout t~c anus is _mucl~ more p~inful 
than ulceration higher up. There may be extensive ulceration high up without 
the patient's suffering any great degree of pain. 

Treatment of UtCeration of the Rectum.-This is not very satis
factory. 'l'he earlier forms of syphilitic ulcer about the anus usually _yield to 
anti.syphilitic treatment and the appli~ation of some form of mercurial omt-
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ment. rrhe severer forms, which are more common in women, arc difficult to 
treat. They lead to a form of inveterate stricture, and the only relief to be 
obtained is either by excision or colostomy. 

Patients the subjects of tubercular ulceration should be treated constitution
ally with cod-liver oil and nourishing diet. The parts about the ulcer should 

t::a~~~n~fai~1j~~t;::hi:rg ~t~~-:~(3~)':~ldm~~~it:~ea~~ ~;~u~~n~~i~~)w~~'~ ':~~;; 
relief. When the ulceration is situated low down and there is much spasm of 
the sphincter, the ulcer should be incised. 

TUMORS OF THE RECTUM. 

PoLYPUs.-This affection is not very rare in chil dren. It freq uently gives 
rise to hemorrhage, for in children the polypi are more vascular than in adults. 
Polypi are more often seen in patients under ten years of age, and may cause 
intussusception, prolapsus, and hemorrhage. Frequent hemorrhages from the 
bowel in children are nearly always due to a vascular polypus. 'l'hese polypi 
are from the size of a pea to that of a cherry. and are often attached by long 
stalks to the bowel. If high up, the polypus is difficult to find, but when low 
down the small red growth may protrude from the anus. If it cannot he seen, 
an enema will bring down the bowel and the polypus with it. It may Le fell 
by the finger in the bowel. Removal is the only treatment. 

VILLOUS GnowTHS.-These are comparatively rare, and, though innocenJ 
at first, may develop malignant characters later on. 'The tumor is sessile or 
has a short, broad pedicle growing into the bowel; it is lobulated, and the sur· 
face has a soft, velvety feel. When situated low down it may give rise t6 
straining and prolapse, and also to hemorrhage. There is no induration about 
the base, as in cancer, and it is freely movable. On microscopical examination 
it has all the characteristics of an adenoid polypus. Complete removal is tho 
only treatment. Hecurrence is not uncommon. 

CoNDYLOl\IATA are met with about the anus, and arc usually due to syphilis. 
(See Syphilis.) 

WARTY growths are sometimes seen, and call for excision. They may hE 
of large size. 

SARCO.MA of the rectum is very seldom seen. 
CANCER.-Thc form met with in the rectum is nearly always cylindrical 

epithelioma, and it commences in the epithelium of the follicles of Lieberklihn. 
Colloid cancer, as well as scirrhus, may affect the rectum, but both are very 
rare. Colloid cancer is often a later stage of epitbelioma. 

There are two forms of the. epithelial cancer. 1'bejirst commences in the 
mucous membrane, ulcerating and soon destroying it, and afterward invading 
the submucous tissue. It extends more commonly laterally, often completely 
surrounding the bowel by a ring of cancerous ulceration and having an indu· 
rated base. This ulcer bleeds easily and increases by extending upward. In 
the later stages a fungating mass may project into the bowel. 

The second variety is first seen as a nodule beneath the mucous membrane, 
projecting into the bowel, and may attain considerable size without ulcerating 
through the mucous membrane. It increases equally in all directions, and 
exists in its earlier stages more as a cancerous tumor than as a cancerous 
ulceration of the bowel. Later, when the mucous membrane ulcerates, ii 
grows rapidly, presenting a huge fungating mass in the cavity of the bowel. 

'There are also various degrees of hardness in these cancers. In some, the 
fibrous stroma being more abundant, the cancer grows and ulcerates slo.wly, 
and bleeds less readily when touched. The softer varieties grow more rapidly. 
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quickly infiltrate surrounding structures, and soon in \'Olvethe lymphatic glands. 
They break down readily un<lcr the finger an<l bleed freely. In these forms the 
glan'<lular elements arc mor~ abunda~t, alveoli being num?rou~. The softer 
varieties are not so favorable for operat10n as the :;\owly-growmg, firmer cancers. 
When cancer affects the anus it is a lways of the squamous form of epithclioma. 

Symptoms.-l{eetal cancer is a disease of middle life, usually occurring 
in persons over forty. It often comes on very insidiously, and is not discovered 
until the surgeon makes an examination. 'The symptoms may be first consti
pation, pain, and bearing down, with, at times, discharge of mucus and blood, 
Blood always appears sooner or later, and diarrhea occurs from time to time. 
!fbe pain occasioned by the feces passing over the ulcerated surface is very 
severe, and the patient dreads a movement of the bowels. On examining the 
rectum with the finger, at from three to five inches from the anus a hardened, 
ulcerated mass will be met with, which has so contracted the bowel that the 
6n~er c•n be passed through it with difficulty or not at all. The e<lges of the 
stricture feel ragged and irregular. When the cancer is high up it ma.y be 
difficult to reach unless the patient bears down strongly or is examined in the 
standing position. In the late stages of the disease the patient suffers from 
marked cachexia, the cancer having by this time invaded the neighboring 
organs. Death occurs from extension of the disease, exhaustion, rupture into 
the peritoneal cavity, etc. The stricture caused by the maligmmt disease fre
quently leads to fistula~, which m1:iy open into the \•agina, into the bla.ddcr, or 
on the external surface, forming a. sort of artificial anus. 

The diagnosis of cancer rests between that of other tumors outside the 
bowel and that of non-malignant stricture. In non-malignant stricture the dis
ease is apt to extend to the a.nus, whereas in cancerous stricture there is usually 
healthy mucous membrane between the disease and the anus. Non-malignant 
stricture has a smoother feel and is devoid of nodules, but often the diagnosis 
is very difficult, and can be determined only by microscopic examination. 
The <liagnosis between malignant a.11<l non-maJignant stricture is described iu 
the section on Stricture of the Rectum (pp. 78±, 785). Tubercular ulceration 
of the rectum, enlarged prostate and tumors of the prostate, and \•illous 
tumors have been mistaken for cancer. 

'l'UBEHCULAR ULCERATION OF THE RECTL')t much resembles epithelioma, 
and a microscopic examination is often necessary to clear up the case. But 
the history of the individual and the fact that tuberculosis may exist else
where are often conclusive. 

Ju ENLARGED PHOSTATE A;.;'D Tu MOHS OF TllE PHOS.TATE one always finds 
the tumor on the anterior wall of the bowel and covered with healthV rectal 
mucous membrane. The tumor itself is firm and smooth if the casC be one 
of simple hypertrophy of the prostate. 

VILLOUH TF?.IOR.-This is a rare form of growth, which is ~oft and is 
not accompanied by the deep infiltration of cancer. Villous tumor is always 
covered by a viscid mucus, and, although it bleeds, does not do ~o readily. 
'11he discharge nuty be blood-$tained in villous tumor-in cancer the dis
~hargc is always bloody. Villous tumor may exist for year~ without affect
rng the general health; frequently, however, it ends by becoming malignant. 

AnscE:-::-i OR ACUTE l NFLAl\fMATWN has been mistaken for cancer, but the 
history of the case nnd time wil1 easily clear up the diagnosis. 

Treatment.-Proctectomy, or Excision.-Iu all cases where there is 
a possibility of entire removal of the growth its excision should be under
taken. Should the growth be freely morable and should there be no great 
inrol\'crncnt of the glands, while at the same time the general tOtH.1ition 
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of the patient remains good. the case is one in which extirpation by the peri
nea! or •aeral method should be attempted. It was formerly a<lvised that no 
exch1ion should be attempted unless, under anesthesia, the finger could reach 
above tbe growth, but recently many successful cases of exci8ion have been 
reported where the growth was high up, as much as twch•c inches of the lower 
bowel heing remove<l. In these cases Kraske's operation or some modifica
tion of it is usually adopted. Wben the sigmoid flexure is involved, the growth 
may be reached from above. rrhe most favorable cases for operation are those 
in wh ich the disease occurs in the posterior wall. When the anterior wall is 
involved, the bladder and prostate in the male and the vagina in the female 
are sure to be implicated early, rendering operation difficu lt and often inef. 
fectual. If the patient's general condition is feeb le and cachexia is present, 
excision is contraindicated. 11he immediate results are favorab le, only from 
10 to 15 per cent. succumbing from the operation. Of course in selected cases 
the mortality should not be so high as this. 

OpP1·ation.- Tbe patient is prepared for the operation by having the intes
tines thoroughly emptied, and immediately before operation the rectum should 
be washed out with warm water and boric acid by means of a. tube carried 
well up the bowel. He should then be placed in the lithotomy position, with 
the buttocks raised. The bladder should be emptied before operation, and 
if the rectum has to be dissected out, a sound should be placed in the bladder 
for a guide. If the cancerous nodule be small, movable, and on the poste· 
rior wall, it ma.y be excised by an elliptical transverse incision, and the cut 
edges of the mucous membrane should then be brought together with sutures or 
the wound packed with iodoform gauze. When the disease is more extensive 
an incision should be made from the a.nus to the coccyx in the median line; then 
the lower pa.rt of the rectum should be separated from the tissues in front of the 
sphincter by two crescentic cuts, which go into the isch io·rectal fossre, and dis· 
secte<l up quickly beyond the growth posteriorly, and more carefully in front, 
where the attachment is closer and the structures more important. Bleeding 
should be stopped by forceps, or the cut parts should be t ightly packed with 
sponges. 'Vhen the rectum has been separated to a poi nt well above the growth, 
it is cut off, and any enlarged lymphatic glands are removed. 'l'be upper end 
of the gut should then be brought down as closely as possible to the lower end 
a.nd sutured. The external wound should be well irrigated with sublimate solu· 
tion, an<l a. <lraina.ge-tube pa.eked around with strips of iodoform gauze intro· 
duce<l above the sutured gut. The wound and bowel l"hould be thoroughly irri· 
gated twice a day. Some surgeons suture the external wound, but this method 
presents few advantages, secretions being retained an<l the pain and discomfort 
to the patient being much greater. Packing the wound with iodoform gauze is 
a. simple procedure and gives good results . Immediately after the operation 
the bowels should be kept confined by opium, but later la,xatives should be 
given. After the second week bougies should be passed dail~. 

Kraske's Operation.-For cancer high up in the rectum h..raske of Frei· 
burg has devised a very radical operation. 'fhe patient is placed on his left 
side, and an incision is made from the second piece of the sacrum, in the mid· 
die line, to the anus. 'fhc soft parts are then dissecte<l off on the left side to 
the edge of the sacrum; then the coccyx is excised an<l the attachment of the 
sacro·sciatic l igaments divided close to the sacrum. In this way the rectum is 
exposed; but still better access is obtained by chiselling away a part of tbe 
left side of the sacrum, commencing opposite the third left sacral foramen an<l 
avoiding the nerves passing through the foramina (line BA in Fig. 300). By 
this operation the upper part of the rectum can be fully exposed an<l ex-
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cised without injuring the lower end. Should the peritoneum be injured in 
freeing the rectum, it should be immediately sutured, and, as a. rule, no ill 
results will follow. Some surgeons deliberately open the peritoneum and tam
pon it with iocloform gauze or after operation leave a dra.in in it. Others 
have removed even larger portions of the sacrum transversely, thus im~adina 
the spinal canal and without any ill results. These various operations ar~ 
shown in Fig. 300. It is well before excising the diseased portion of bowel 
to slit the posterior wall of the 
rectum down to the sphincter, Fm. 300. 
and then to make the trans
verse cut below and above 
the cancer. 'rhe advantage 
of completely suturing the cut 
edges of the rectum is doubt
ful. The sutures do not hold, 
and feces are apt to escape be
tween them. Kraske now pro
vides an artificia.1 anus at the 
line of suture, whilst Schede, 
after making a complete suture ,. 
of the bowel, performs inguinal 
colostomy. The sacral wound 
should be left open and stuffed 
with iodoforrn gauze. The 
after-treatment is the same as Different Ie,·els of Re~cctlon of the f:lacrnm: KO. Kocher's 
after other forms of excision . ~~~~ts:f·S~li'!!."'s)'.8; BH,Hocheuegg's;BD,B11.rdenheuer's; 

Ryd,vgier's Operation.-
The soft parts a.re incised on the left side1 beginning at the posterior superior 
spine of the ilium and extending downward to the tip of the coccyx; from 
here the incisiou proceeds in the median line to the anus. After division of 
the sacro-sciatic ligaments the soft parts are separated from the anterior sur
face of the sacrum. A transverse incision is now made below the third sacral 
foramina and the bone divided along this line with a chisel. The flap of soft 
parts and bone is then reflected to the right side, the rectum exposed, and the 
diseased structures excised, the cut ends of' the bowel sutured after excision; 

t~~·e s~I~ ~1~ ~~~te~i~s:t:sr:~H~h~~:~l~s ~~~~l~~~:l1p~~·~s~lapL~~~11~:t~i~~~~e~n aP!:Cc,~ 
operation for exposing the rectum. He makes a transverse incision through 
tbe soft parts and bone, half an inch above the cornua of the coccyx, four 
and a half inches long, and from the ends of this incision vertical ones down 
through the gluteus maximus on each side. Ile then frees the connective tis
sue on the anterior wall of the sacrum, and the bone and skin flap is turned 
down and the rectum exposed; after resecting and suturing the bowel the flap 
is replaced and the bone and skin sutured in position. In many cases excision 
of the cancerous portion is much facilitated by a simple removal of the coc
cyx in connection with the posterior incision. In cases unsuitable for excision, 
and where the stricture has considerably rcducetl the lumen of the bowel antl 
obstruction occuri:;1 either inguinal or lumbar colo~tomy i:;houhl he performed. 
'L'his frequently gives great relief to the patient and prolongs his life. Ull
mann in these cases recommends the formation of an ana$tomosis of the bow
el above the disease and the lower end of the rectum by means of Kraske's 
inci~ion. 

When there is but little obstruction, or where operation is refused, the 
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patienfs life may be made more bearable by a strict attention to diet. A 
purely milk diet, with some form of meat juice, is often very satisfactory. 
Cod-liver oil and milk laxatives give much relief, as does a daily enema of 
warm water. It should be injected high up and beyond the disease by means 
of a rubber catheter attached to the syringe, and afterward a small starch 
injection with 20 to 30 drops of laudanum should be administered. 'l'he parts 
should be kept very clean, and, if the patient has much pain and is restless at 
night, opium should be given. 

STRICTURE OF THE RECTUM. 

Stricture of the rectum may be either simple or malignant. The latter 
has already been considered under ~rumors . 'J1he simple stricture is fibrous, 
and is frequently the result of one of the forms of ulceration described a.hove, 
or is due to some form of chronic inflammation (as dyscntcric), which leads to 
the deposition and subsequent contraction of fibrous tissue normally arranged 
circularly in the bowel. Pel vie ccllulitis may lead to stricture of the bowel, 
as may also the various operations performed for prolapsus, piles, fistula., etc. 
A stricture is occasionally found in young women which appears to be due to 
partial persistence of the septum between the anus and the rectum: it grad
ua.lly grows narrower from irritation and recurring ulceration until it attracts 
attention and requires relief. The fibrous stricture is divided into the annular 
and tubular. Stricture involving less than an inch of the bowel is ca11ed annu
lar. 'The strictures involving a larger extent of bowel are named tubular. 
Fibrous stricture of the rectum is found from four to six inches from the anus 
or immediately above that opening. Syphilitic stricture is usually found imme
diately above the anus, and is most frequently seen in young women under 
thirty. All forms of simple str icture are more common in women than in men. 
When the stricture has lasted some time the bowel above becomes dilated and 
often ulcerated. 

Symptoms.-If <lue to ulceration, it will be preceded by symptoms of 
that affection, but surgeons rarely see stricture of the rectum in an early stage, 
being first call ed in when symptoms of obstruction present themselves. 'l1he 
patient has frequent attacks of dia.rrhea, followed by constipation. Ile will 
often have difficulty in defecation, straining at stool and passing scybala or 
motions reduced in size. Flat, rib bo1Hhaped motions are usually but not 
always clue to stricture, as they may be produce<l by an irritable sphincter. 
After having passed a motion the patient will feel as if the bowel has not been 
emptied, and when diarrhea exists it will compel him to go to stool very fre
quently, pa~sing each time only a. little fbtus and rnucoid discharge, with a few 
small scyhalous masses. Later on, bloody mucus may be discharged and the 
diarrhea is almost continuous. 'The patient spends most of bis time trying to 
relieve his bowels. Abscesses may now form in the neighborhood of the stric
ture and result in fistulre. Recto-vaginal fistula is a not uncommon sequence of 
stricture. 'l'he parts about the anus become excoriated and raw, an<l the pa
tient's condition is pitiable: his general health fails, he becomes hectic, has albu
men in his urine, and death ensues, produced either by complete obstruction or 
by peritonitis. 'l1his is the course of a severe form or stricture. l\Iany cases of 
annular stricture do not produce such severe symptoms and do n.ot go on to a. 
fatal termination. Should the stricture be within three or four inches of the 
anus, the diagnosis is easily made by the finger, but in strictures hig.h up ~he 
diagnosis is often very difficult; the patient has diarrhea, alternating with 
obstinate constipation . The detection of such strictures by the passage of a 
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~ougie is unc~rtain, :rnd may be dangerous because of the risk of perforating 
the bowel. Bryant of London describes a condition of "ballooning of the 
rectum," which exists when the stricture is high up. ~rhc finger in passing 
the sphincter will enter a cavity the wa11s of which are "ballooned" or 
expanded. The surgeon will be able to move his finger freely, and the walls 
of the rectum can be felt only when searched for. The high strictures may, 
of course, be <liagnosticated by the passage of the hand into the rectum, as 
recommended by Simon : it should be passed cautiously after dilating the 
sphincter, and a small band is necessary ~or this procedure. 

~'he diagnosis between malignant and simple stricture is not always easy. 
rrhe fact tha.t the stricture bas existed some time and is in a patient under 
middle age will often determine the diagnosis. TLc peculiar sensation of 
malignant stricture conveyed to the finger is almost unmistakable: masses of 
new growth can be felt, and there is ulceration a.t some one point where the 
growth is more pronounced. The sacral lymphatic glands are involved in the 
later stages of rectal cancer. 

Treatment.-lf the stricture be of moderate extent and within reach, the 
patient may be made comparatively comfortable by proper diet and the use of 
laxatives and enemata. Rectal bougies should also be passed daily and be 
gradually increased in size. The bougie should be retained five minutes to an 
hour-as long, indeed, as the pain is not severe. It is well at the commencement 
to confine the patient to bed. After the stricture has been fully dilated the 
patient should pa$S a bougie himself at least once a. week. 

If this treatment foils, the stricture must be divided. An annular stricture, 
if low down, should be di vidcd posteriorly and bougies passed as before. In 
the severer cases proctotomy, as described below, with division of the external 
parts, is by far the best procedure. This. however, cannot be practised when 
the stricture is high up or of great extent; here we must perform colotomy to 
save the patient's lifo. In these cases it is a most satisfactory operation. 
French surgeons have recently advocated and practise(l with success the extir
pation of these severe forms of stricture (especially those wh ich a.re syphilitic) 
by means of Kraske's operation. The results, according to reported cases by 
QuCnu and Richelot, arc excellent. 

Proctotomy (Linear).-This is chiefly performed for str icture of the rec
tum, and should be performed only when dilatation has failed. 'l1l1c contents 
of the bowels having been thoroughly evacuated, the patient is placed in the 
lithotomy position, the finger introduced through the stricture, and a sharp
pointed knife inserted in front of the tip of the coccyx and pushed through 
the tissues until the finger is reached; a blunt-pointed bistoury now rep1ares 
the first knife, and all the tissues between the anus and tip of the coccyx a.re 
cut through. Some perform this incision with a Paquclin cautcry or ~crnseur, 
but a knife is the best and speediest. The wound should be packed with iodo
form gauze, and the whole supported by a T bandage. 'l'hc after-treatment is 
the same as after excision of the rectum. This operation in simple stricture is 
often curative, and as the wound heals power of retaining feces will gradually 
return . 

PART VIL-HERNIA. 

By IIERNTA is meant the protrusion of any viscus from its natural cavity 
through normal or artificial openings in the surrounding structures. 'Thus 
we have hernia cerebri, hernia testis, hernia of the lung, etc. But by the 
term hernia used alone we mean the protrusion of the abdominal contents 
through the parietes, and this is known by J.he popular term "rupture." 

'" 
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The commonest forms of rupture protrude through one of the natural opening• 
or weak spots in the abdominal parictes, as, for instance, the inguinal and 
femoral canals. Hernia may occur at the umbilicus or C\'en at the obturator 
fora.men. ~l1bc contents of a hernia are bowel and omcntum, separately or 
together. An omental hernia is called an epiplocele, and a hernia of the 
intestine an enterocele; a combination of tbe two is called an entero
epiplocele. The bowel im·olved in a hernia is usually the lower portion of 
the small intestine, but the large intestine is also found, even the whole crecum; 
also the bladder (cystocele'), stomach (gastrocele), ovaries, gall-bladder, etc. 

ANA'rOi\1Y.-Covering the bowel or omentum we have the sac; this con
sists of the protruded portion of peritoneum, which has been pushed gradually 
through one of the canals (inguinal or femoral), or of the process of perito
nemn, which has been carried down by the testicle in its descent, and the con
nection of which with the peritoneum of the abdomen still continues, not 1iav
ing been obliterated. as it usually is, before birth. 'l'he former is called an 
acquired hernial sac; the latter is called a congenital hernial sar (Birket), and 
is found only in inguinal hernia. After the hernia escapes from the canal 
through which it passes it enlarges greatly, and is covered, of course, still by 
it.s sac. 'rhis portion of the sac is called the body, the portion which lies in 
the canal is called the neck, and the opening in the abdominal cavity is called 
the mouth. The sac, taken as a whole, has somewhat the shape vf a Flor
ence flask (Fig. 301). In a hernia of long standing the sac becomes very 

much thickened and often a<lherent to 
Fm. 301. the surrounding structures, so that even 

should the contents of the sac be wholly 
reduced the sac still remains, and is ever 
ready to receive its contents again on the 
slightest provocation. 'l1he sac of a re
cent hernia is thin and transparent, as it 
is peritoneum, and is easily reduced with 
its contents, no adhesions as yet binding 
it to the surrounding structures. The 
neck of the sac is thrown into pleats and 
folds, owing to the constriction produced 
by the stricture forming the hernial open
ing. The parts covering the hernia out
side the sac var.v according to the situa
tion of the hernia.; they usually consist 
of various fascire, tendons of muscles, and 
even portions of muscles themselves, and, 

B lastly, superficial fascia and skin. 
Uernln~i~~··s:i::c~o~~a~:~r~';i~i~~i)neC'kM ETIOLOGY.-Ilernia is more common in 

males than in females, and may occur at 
any period of life. 'rhe majority of cases, however, occur before middle age, ~nd 
the largest number, according to Kingdon, during the first ten years of life, 
owing to the non-closure of the process of peritoneum which is carried down 
by the testicle. Frequently the hernia is congcnita!. Hernia is most fre
quently strangulated between the ages of forty and fifty. 

Hereditary predisposition to hernia ex ists without doubt in many. Mr. 
Kingdon estimates that in about 3-1 per cent. there is an hereditary tendency 
to hernia, many of these patients being born with it. . 

Occupation predisposes, people who have laborious occupation bemg most 
1 This term is also applied to the bladder protruding or tending to protrude at the vulva. 
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liable to the acquired form; some assert, however, that it is more commonly 
seen in these individuals only because there are more of them. It is said that 
persons with abnormally long rncsenteries are, on that account, predisposed to 
hernia. After abdominal section the patient is very liable to have rupture at 
the site of the woun<l, and stout women who have borne many children are 
especially subject to rupture. Certain diseases, as bronchitis, whooping-cough, 
stricture, and constipation, predispose to rupture by causing violent and pro
longed use of the abdominal muscles. These affections occurring in old people 
with relaxed tissues not in freq ucntly start a rupture. 

SJ<~AT OF 1l1m.NrA.-'J'his will be more fully discussed in treating of the 
var ious kinds of hernia. The most common scats of hernia arc the inguinal, 
femoral, or umbi lical regions, though occasionaJ1y protrusion occurs through 
the diaphragm, obtura.tor foramen. ischiatic notch, vagina, etc. Out of every 
100 cases of hernia, 8-l arc i11,quinal, 10 femoral, and 5 umbilical. 

DIAGNOSrs.-ll crnia is first noticed at one of the r ings (umhilical, ingui
nal, femo ral) as a fu lness or swelling, which is especially evident on standing. 
Coughing, lifting heavy weights, etc. make the swelling more tense an<l elastic. 
'l1his swelling, which is smooth and uniform, will disappear on lying clown, and 
after long rest in bed may not imme<liately reappear on standing. 'l'he sur
geon can usually, in recent hernia especia11y, easily reduce the swe11ing by 
manipulation witb the fingers (taxis). 'fhe bowel. as it is returned, often gives 
a. gurgling sound and slips in quickly. On placing the finger in the ring 
through which the bowel has been pushed, and keeping it there when the 
patient stands up, there is no return of the hernia. As soon as the finger is 
removed1 however, the tumor reappears. On making the patient cough the 
tumor becomes tense, and there is a decided impulse which does not occur in 
other tumors. Shou ld the contents of the swell ing be bowel, there will be a 
tympanitic note on percussion, but if the contents be omenturn, the tumor wil1 
have a doughy feel, a dull note on percussion, and will be reduced with much 
greater difficulty. H ernial tumors which conta.in both bowel and omentum 
may be tympanitic at some points, dull at others, and when reduced give out 
a gurgling noise. Persons with hernia are conscious of a weakness at the seat 
of rupture, especially during exertion. There ma.y also be unei\siness and 
griping pa.in, which are attributed to constipation or other cause. 

PROGNosrs.-Providcd the hernia can be kept reduced by a truss placed 
over the aperture of exit, the prognosis is favorable. The patient, however, 
always runs the risk of strangulation of the hernia shoul1l the truss get dis
placed during severe exertion or if it should fail through some defect to keep 
the hernia entirely reduced. 

1'he prognosis is not so favorable in a very large hernia. for it is difficult 
to get a truss that will keep it in place, owing to the large size of the hernial 
ring; nor in irreducible hcrnire, as they tend to increase in size. In "cry 
small bemire the danger of strangulation by the entrance of an additional 
knuck le of gut into the sac renders the prognosis unfavorable. 

In irreducible omcntal hcmi::e, where there is an occasional descrnt of small 
intestine, the prognosis is sti ll Jess favorable, owing to the clanger of the bowel 
su<ldenly becoming strnngul::tted at the orifice of the ~ac . 

PALLTATIVI-: TREATMEN'r.-Every individual, young or old, who is the sub· 
ject of a hrrnia. which is reducible should wear a. properly-fitting truss. A 
tru ss is an instrument composed of' a pad which fits OYer the site of the her
nia, and a belt which surrounds the pelvis or body and keeps the pad in place; 
the belt is often ma.de to act as a spring. A properly-fitting trnss should 
keep in the hernia on all occasions without ca.using pain or discomfort. In 
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young infants a skein of Berlin wool may be made to do service for a truss by 
doubling and passing it around the abdomen, placing the loop directly over 
the outer abdomin~I ring, and then yassing ~he free ends o~ the skein through 
the loop, thus makmg a knot opposite the site of the hernia: the ends which 
are passed through are then carried down the u~per part of the thigh between it 
and the scrotum, brought round the external side of the thigh near the top of 
the great trochanter, and there tic<l or fixed with a safety-pin to the band of 
worsted already round the pelvis. 1'he advantage of' this truss is that it can 
be easily washed and easily applied. 

A truss should be worn all day, and should be put on in the morning before 
rising and taken off at n ight after going to bee!. It should never be removed 
except when the patient is lying down. Some individuals in whom the hernia 
tends to come down even when in the recumbent position require to wear a. 
truss night a.nd clay. The night truss need not be so strong as the day truss. 
The wearing of a truss in the very young often results in cure by closure of 
the neck of the sac, but even in these cases it is unwise to leave off wearing a 
light trnss, for it not unfrequently happens that on any sudden exertion the 
bowel will descend in the old channel, become strangulated, and thus endanger 
the patient's life, especially should he happen to be beyond the reach of skilled 
surgical assistance. Trusses are very difficult to adjust to the very fat, and 
some forms of hernia are from their situation, etc. extremely troublesome to 
fit with a truss-e. g. umbilical hernia. The pressure of the pad should always 
be in the direction of the hernial canal, and should cover the aperture through 
which the hernia protrudes. The pad should not be too convex, for this sbapecl. 
pad has the effect of distending the aperture and so increasing the size of the 
rupture. '!'he pad should be flat, and the shape should be suited to the form of 
hernia for which it is used. Pads are made of various substances- vulcanite, 
woo1..l, india-rubbcr, etc.; water-bags and sand-bags have been used, and all 
have their advocates. The variety of trnsscs is innumerable. In some the 
spring is formed by the belt which encircles the pelv is, and in others is situ
ated in tho pad itself. Some pads are fixer! solidly to the encircling belt, and 
others arc attached by a ball-and-socket joint. 'L'he trnss best suited to the 
patient is one which keeps in place in all the various movements of the body, 
and does not permit of the descent of the hernia whilst coughing, jumping, 
or straining. One of the best tests is to make the patient stoop forward. 
with his knees apart and his bands resting on his knees, and then direct him 
to cough. If the truss stands this test, it is one which is suitable to the 
patient. For the majority of cases it will be founJ that the circular spring 
truss is the best. 

T o Measure for a Truss.-The size of the aperture, the kind of hernia, 
and whether it is single or double, should be noted. 'l1he circumference of the 
pol vis one inch below the crest of the ilium, tho girth of the body opposite the 
hernial aperture, and the distance of the hernial ring from the iliac spine should 
all be accurately measured. Instructions should also be given the instrument,.. 
maker as to the direction in which the pressure should be made, forward, back· 
ward, or inward. 

Rad ical C ure.-Tbe radical cure of hernia. has for years exercised the 
ingenuity and talents of surgeons. Many operations have been devised, .and 
have for a time been popular, and then have been forgotten or have fallen rnto 
disuse. The operation devised by WUtzer is never practised now, and Wood's 
ela.borate operation is so difficult and complicated that no other surgeon has been 
a.hie to get such good results as the originator. These operations since t?e i_n~ro
duction of aseptic surgery have been entirely superseded by that of open mc1srnn. 
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There have been other methods which ha,~c met with a. measure of success-viz. 
those which aim at the obliteration of the canal by the introduction into it of 
some irritant and astringent, such as the fluid extract of oak-bark, alcohol, 
iodine, etc.; but here, again, the result is often unsatisfactory, and the method 
is suitable for the cure of on ly the smaller varieties of hernia. 

It is as well to state that, before recommending a so-called radical operation 
for the cure of hernia, the surgeon should consider the position of the patient. 
If he is a. man past middle age or has a hernia that is not very large and is 
easily retained in place by a properly-fitting truss, no operation should be 
recommended. It is also, in most cases, unwise to attempt a radical cure of 
hernia. by operation on an infant. But if the hernia is strangulated or very 
large and irreducible, or such that a truss will not keep it in place, or, perhaps, 
if the patient is desirous of en tering some public service for which a strict 
physical examination is demanded, or desires to be rid of the serious annoy
ance of a truss, it is justifiable to recommend an operation for the radical cure 
of the hernia. In deciding this question it wust also be remembered that a 
hernia which in youth is easily retained and gives little trouble may become 
a very serious source of annoyance and danger in later life. 

'l'he principles of the mo<lern operations for the radical cure of hernia. are 
much the same in all-viz. to dissect out the sac and excise it and to endeavor 
to close the hernial canal by sutures. There are many different operations for 
effecting this purpose, and it would be impossible in a work of this kind to 
describe them all. The operation practised by Czerny, Banks, Annandale, 
and others is very simple and one which gives as good results as any other. 
It is most important in order to secure a permanent and satisfactory result 
after the radical operation that three conditions be fulfilled: (1) Complete 
extirpation of the sac; (2) closure of the canal; and (3) immediate union 
of' the wound. This latter is by far the most importa.nt. The most com
mon form of hernia is the i"nguinal, and it is for this variety that the operation 
for a radical cure is most frequently performed, and for which it is most suit
able, though it is also done in cases of umbilical and femoral hcrnire. 

Operation.-An incision is made over the hernial tumor and the parts care
fully divided until the sac is reached. This, if old, is known by its white 
appearance. The sac should then be dissected out carefu11y, and cautiously 
separated from the spermatic cord. The bowel should be reduced before the 
sac is opened, hut if it contains omentum which is adherent, the sac should be 
opened and the omentum tied and cut off. The sac should now be pulled down 
and a ligature of silk or catgut, preferably the former, applied to the neck as 
high up as possible, and the sac removed. Now the canal is closed by sewing 
the pillars of the ring together, or, better sti ll , if the hernia be inguinal, 
suturing the conjoined tendon of the internal oblique and transversalis to Pou
part's ligament by means of three or four silk sutures. The external wound 
is closed by several interrupted sutures and a drain placed at the lower end. 
It should be dressed like any other wound, the object, of course, being to get 
union by first intention. 

In femoral hernia the operation may consist simply in dissecting out and 
removing the sac, no attempt being made to close the ring. Cu~hing of Bos
ton after returning the gut fastens the sac as a pad in the femoral rmg, doubling 
it on itself, as in 1\la.cewen's operation, and sewing it by ligatures which at the 
same time pass through Poupart's ligament and the pubic portion of the fascia. 
lata, thus closing the ring. 'l'he saphenous opening is also closed by slipping 
the pubic fascia under the iliac fascia and suturing them together. Salzer 
removes the sac and then closes the external orifice by a. flap formed by the 
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fascia covering the pectineus muscle. Watson Cheyne closes the crural canal 
with a flap taken from the pectineus muscle itself. 

Bassini's flfetlwd.-The patient is placed on the back, with the pelYis 
raised, so as to bring the hernial tumor prominently forward. An incision 
should now be ma<lc directly over the tumor and parallel with Pouparfs Jiga~ 

~nl~~:i·ingA~~~:el~~t:l~~g sa~h~~u~:p::e~l, 8i~~~:t:ta~n~:r~~~~re~~- ar:~n~i~~~~,:~io~11~ 
of bowel or omen tum are broken down and the bowel returned; then the 
back of the sac is ligated, the sac cut off, and the stump returned into the 
abdomen. With a cnrve<l needle threaded with strong, moderately large 
silk the posterior and under portion of Poupart's ligament is sewed to the 
pectinea.1 aponeurosis (pubic portion of fascia lata) c1ose to its origin from 
the pcctineal line, with three sutures. The first suture perforates the ligan1ent 
immcclia.tcly externttl to the pubic spine; the second is placed half a centi
meter outside of this, and farther out still is placed a third. These sutures 
arc left untied until the next are in position. Three or four sutures now are 
passed through the falciform border of the fascia lata and the corresponding 
part of the pectineal fascia, and over the internal saphenous vein. All the 
sutures are now tied; the upper ones draw Poupart's ligament backward to 
the pectineal line, and thus close the mouth of the crural canal; the other 
sutures close the saphenous opening. The skin is next sutured and no 
drainage is used. 

Bassini had operated (when his paper was written) on 54 cases, and 
forty-one of them be had kept under observation for from two to nine years, 
and so far bad observed no relapses. 

In umbilical hernia the edges of the hernial opening may be pared and 
brou~ht together, and the sac itself used as a plug to stop the opening. 

Radical Cure in Congenital Hernia.-In congenital inguinal hernia. the 
sac, being continuous with the tunica vaginalis, cannot be dissected out and 
removed in its entirety. It should first be separated from the surrounding 
structures in the inguinal canal, and then divided transversely without injuring 
the cord. The lower part is left behind. and forms the tunica vaginalis; the 

Fm.302. Fw. 303. ~gS~~n~a~~ ~~p0 b~:1i~1~1 t~~~d t~~~o~~e c~~~i.~; 
separated. '!.'he sac itself should now be pulled 
down and ligatured high up, and cut off as in 
other forms of hernia. 

Macewen's O peratio n .-:\Iacewen of 
Glasgow preserves the sac and returns it 
within the abdomen, where it is retained in a 
puckered-up condition by ligatures (Fig. 302), 

~~:e~;~sf ~~~~ i~~;r~~.~c1~i~;f }\~~t3t~).ab~~:~~~ 
closes the canal by suturing the conjoined 

F't~a:'::1i;:~·:~~~~~,w~!'f,:~~,1~\~;be "'' tendon to Pou part's ligament (Fig. 304). 

}' 1~b(fg~1~li~~~!~c~sJ !'1~~i~0~~~~grl~~ sac 
8~:~01~~11~d~li~~ .. ~~~I' o~·is~~i~~~g o~tef~~: 

iu Macewen's operation. SUt~ring and cutting off the sac. 
Barker of London dissects out only the neck of the sac, ligatures it1 anti. 

cuts it off half an inch below the ligature, but doe< not di'8ect out the lower 
scrotal portion. 'J'he neck of the sac is fixed to the abdominal wall by the 
ligatures that close the internal ring; the canal is close<l by 8e\'('ral sutures, 
the wound dressed with dry dressing, and no drainage used (Fig. 305). 



DI.'EASES AND INJURIES OF TIIE ABDOJIEN. 791 

Halsted of Baltimore divides the muscles of the abdominal "all out as far 
as the le,'el of the anterior superior spine; 

Fw. 304. the walls of the sac are sutured by 11uilted 

)lacewen'B Operation: the threads ready 
for tying. 

Fw. 305. 

sutures at as high a level as possible, and then the lower portion cut away. 
The spcrmatic cor<l is now transplanted to the outer angle of the wound. 
The divided muscles and pillars of the ring 
are stitched with very deep qui lted sutures, Fw. 306. 
and the sk in wound closed with buried sk in 
sutures. The dressing consists of a sma ll 
pad of sterili zed gauze, held in place by a 
bandage which has been soaked in alcohol, 
and the whole covered with eelluloidin. 

Bassini's Operation.-llassini of Padua 
has devised the following operation, which is 

:~:;.~~~gZ~Yt~~0t,t~e~·nbfi ~~';f;~:s;nJ~~e 01;it .1 
Jars of the ring arc first exposed, and then 
the cana l is slit up, the aponcurosis of the 
external oblique being dissected from the tis
sues below so as to form two flaps. 'rhe cord 
is now dra.wn out and separated from the 
llC'Ck of tbc sac, the sac dissected out, opened, 
and its conten ts reduced. 'J1he neck of the 
!'lac is then ligatured after twisting, an<l the 

fii~~clc~~) :~c~Je~~~·t t~1~ ~~~n~1~)1;~r ;~hg~ec~;:(\~! "I(~~~ru~~1\ic~fif~1\1~~1£~[h'1~~1SUKco~t 
wound, \1 hilst the border of the rectus an<l 
edges of the internal oblique, the transversalis, and transversalis fascia are 
united b,v a continuous suture to Poupart 's ligament underneatli the held-up 
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cord, thus forming the posterior wall of a new canal. The <li,·ided apo
ncurosis of the external oblique is now sutured over the cord1 thus forming 
the anterior wall of the new spermatic canal. 'l1he wound in the skin is 
closed in the usual way, a drainage-tube being used only in cases of \'Cry 
large bcrni::c. 

Many other operations have been devised, but these are the chief. After 
every operation for the radical cure of hernia it is well to keep the patient in 
bed, so that the wound should be perfectly and soundly healed before it is "'b
ject to any great tension . 'l'he wearing for a time of a. light truss is advisable, 
but a truss that compresses the parts strongly should be avoided, as it tends to 
reproduce the previous condi tion by promoting the absorption of the cicatricial 
tissue. With strict ant isepic precautions the immediate results of the opern,tion 
have been good, especially in sma ll hernia in young adults. Still , the operation 
is not without risk, especially in stout, old people with large hernire and who 
are perha.ps the subjects of chronic bronchitis. As to the curative results of 
this operation, many operators report wonderfully successful series of cures 
after six months, a year, and even two to three years, by some special form 
of operation, but recent investigations by impartial obsen•ers of the average 
number of permanent cures of hernia. by direct method of incision give the 
proportion of pemianent cures as about 50 per cent. Cases may relapse after 
even five years of apparent cure. Most of our statistics are based on insuf
ficient data, series of cases having been reported within six months to a year 
after the operation. 

C1ECAI. JlEH.~' I A .-Hernia of the crecum alone is selclom or never seen, 
for in nearly every case in addition to the c..l!cum we find the vermiform 
appendix, a portion of the ileum, and a. portion of the ascending colon. 
According to the most recent observations, a crecocele with an incomplete saC 
is rare. Th e sac is usually complete, and the crecum and other portions of 
the intcstil1cs accompanying it are free within the lumen of the sac, and tJre 
walls of the sac arc not r eflected '1round any part of the intestine (t~ck
wood). Congenital c::ecocele is the most common variety, and is usually caused 
by the descent of the testicle, which pulls clown the crecum, appendix, and 
portions of the ileum with it. This is due to the existence of a. fold of peri
toneum (plica vascularis) reaching from the globus major of the testicle to the 
crecum 1 appendix, ileum, and mescntery, and which contains the spermatic ''es
sels and gubernaculum testis . In acquired ctccocele there has usually been 
an antecedent hernia of the small intestines, but in 80lllC ca5ies where the 
crecum with the ascending colon float freely in the al.J<lornen, owing to the 
large and small bowel having a common mcsente1:_y, hernia of the crecum may 
occur in the same wa.y as does hernia. of the small intestines. 

S1o:i.iorn lIEHXlA is very much lik e c:.--ccal hernia, an<l in the same way 
ma.y be di,•ided into congenital and acquired, with an incomplete or complete 
sac. rrhc sigmoid flexure, like the crecum, has connected with it the fold of 
peritoneum (plica vascularis) 1 which contains the spermatic vessels, and in 
feta.I life connects the testicle with the sigmoid flexure. During the 
descent of the testicle the sigmoid flexure may be carried down with it, but 
on the other hand may be the cause of keeping the testicle from descen<ling. 

!RJumucrnLE llERNlA.-A hern.ia is said to be irre<lucible when the pro
trncle<l bowel cannot be returned into the abdominal cavity, and this without 
any symptoms of strangulation or obstruction. Irreducible hernire are usually 
of long standing and large size. ~l1his condition is often causec.1 by careless-

~~=r~11is t~fw!~~~i~n~a~.;~ ar:~~:ctt ~~ o~~:~t~~ ainr~~!~c~~~~ ::<;n~~i~, i~~ i~ ~·~i~b 
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cannot be returned, the gut often slipping in without difficulty. 'l'hc reason 
why the hernia. cannot be reduced is that adhesions have formed between the 
omentum anfl sac and also between the omentum and the bowel itself. As 
time goes on, the neck of the sac thickens and becomes narrower, while the 
mass of omentum becomes larger. 'J1he hernia sometimes reaches a.n enormous 
size, preventing the patient from following any occupation. Even if it be 
small, it ~ives rise to much discomfort, and the pati.ent is always in danger of 
strangulatwn of the rupture. 

Treatment.-The reduction of an irre<luciblc hernia can be satisfactorily 
accomplishecl by performing the operation for radical cure. ~1he sac should 
be opened, the excess of omcnturn tied off with catgut or si lk, and the bowel 
returned; then a radical cure should be performed. Should the individual be 
old and fat, the operation, even when performed with the str ictest aseptic pre
cautions, is not without danger. In very large hernire in stout people it is 
well to prepare them by keeping them in bed for a. couple of weeks or more, 
feerling them on a diet which will not make fat, such as lean meat and vege
tables, and giving them no fats, sugar, starch, or alcohol. By this means the 
patient's size is reduced, ancl the bowel, which has perhaps not entered the 
abdomen for years, may sometimes be reduced without much difficulty. In 
some of these cases, where the ring is of large size, the radical cure ma.y be 
made much more certain by the removal of the testicle and the cord of the 
affected side. Some surgeons advise attempting reduction without operation 
by keeping the patient in bed, with hips raised, ice to the scrotum, and on low 
diet. Taxis should be employed daily, and occasional sal ine purgatives should 
b'C given. By this means the fat is absorbed and reduction has been accom
plished after a few weeks. Where operation is refused or is i1rndvisa.ble owing 
to a.ge, etc., this method may be tried. 'rrusses with a. la.rge concave pa.d 
have been devised for the support of this form of hernia. 

INCARCERATED lIERNrA.-By this term is indicated an irreducible hernia 
in old people, which becomes obstructed with gases. feces, or undigested food, 
and hence the passage through the bowels is blocked . It is most common in 
umbi lical hernia. ~L1 l10rc may be eructation of gas and sl ight vomiting, with 
constipation, but there is no tenderness or tension of the hernial tumor and 
all the symptoms arc subacute. Impulse on coughing is well marked. It is 
necessary in these cases to give large cnemata of sweet oil with a little turpen
tine. 'fax is may be tried, and in this way the gases and feces may be made to 
move on. '!1110 local application of ice or of hot fomentations aids in relieving 
this condition. A full dose of castor oil may be given after the above means 
have been tried. 

lNnAmm ITERNrA .-11his is generally the result of violence or may be 
produced by pressure of a badly-fitting truss. The part is bot, red, painful, 
and tender, but there is not much tension; there may be increase in the size 
of the tumor. Pyrexia is alwa.ys present. and there arc all the symptoms of 
a local peritonitis. 'l1here may be vomiting and constipation, but no great 
constitutional depression, as in strangulated hernia, and there is still impulse 
on coughing. Ir reducible hernioo are the most liable to become inflamed, 
especialiy irreducib le femoral epiplocelc. 

T reatme nt .-H.est in bed, with the loca.1 application of an ice-bag, relaxa
tion of the parts by position, and if there is much pain opium shoul<l be gi \'en. 
Should the condition go on to suppuration, an incision should be made and the 
pus in the ~ac evacuated. The effocts of the infla.mmation are seen in the sub
SClfUent firm adhesio_ns of the gut or omentum to the sac. 

8TtlANGULAT1'~D llERNrA.-A rupture is said to be strangulated when it is 
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' so tightly constricted at its neck that it cannot be returned into the abdomi-
nal cavity and its circulation is interfered with; thus there is not only obstruc
tion to the pas.sage of feces, but also an arrest of circulation in the protruded 
portion of bowel which, if not relieved, results in gangrene and death. It 
occuN? more ?ften in old than in recent hernire, and more often in congenital 
than in acquired. 

Mechanism of Strangulation.-It is usually due to the descent of an 
a<lrlitiont1l fresh knuckle of bowel into an old hernial sac, or, in a case in 
which there has been no prior hernia, to a sudden descent of a knuckle of 
bowel during some 'riolent exertion through some of the natural apertures of 
the abdomen. 'l'his sudden forcing of the bowel through a narrow aperture 
causes constriction, which, if it continues, is followed by strangulation. It 
does not always occur during violent effort, but may be produced by increased 
peristaltic action of the bowe]s in a patient who has been suffering from diar· 
rhea, constipation, or what is commonly called ''bowel complaint." At first 
there is merely constriction at the hernial ring: this leads to congestion of the 
part and arrest of return of venous blood, which results in engorgement and 
swelling of the protruded portion of gut. This swell ing increases the con· 
striction, strangulation ensues, an<l, if it is very severe, death of the part 
rapidly follows. In some cases where the strangulation is not so extreme 
the circulation is not entirely arrested; the progress of the disease is not 
so rapid, and ulceration of the constricted portion may be the result. This 
is followed by perforation, escape of feces into the peritoneum, and genera.I 
peritonitis. 

The seat of stricture may be at the hernial orifice or in the neck of 
the sac itself. It is most frequently outside the neck of the sac at one of the 
hernial rings. When it occurs at the neck of the sac, it is due to thickening 
at that point an<l the fusing together of the various pleats and folds into 
which a large sac is thrown where it passes through a small opening. The 
seat of stricture may be in the sac itself, produced by bands of adhesions 
which stretch across it. Cases are on record where the strangulation has been 
pro<luaed by the twisting of a loop of the protruded bowel in the sac. 

Local Changes the Result of Strangulation.-First, congestion 
occurs in the protruded parts, produced by the arrest of circulation throu~h 
the veins, but not the arteries; then engorgement and swelling occur, and tht: 
bowel has first a dark.red, then a purplish, appearance. At the same time 
there is effusion of serum into the sac, and now the circulation is completely 
obstructed and the bowel becomes almost black, and soon becomes gangrenous. 
·when the obstmction to the circulation is not complete and has lasted some 
time, the effects of inflammation are seen: the bowel becomes dark in color, loses 
its glistening a.ppea.rance, is covered with flakes of lymph, and becomes soft 
and less elastic, and the serous coat is covered with ash_v·gray spots. Omen· 
tum, when str:rngulatefl, has first a dark-purplish, and afterward a yellowish
gray, color. ln a hernia that has been strangulated for some time there are 
always evidences of inflammation. As the gangrene advances, gas is generated 
a.nd the pa.rt5 crackle, the gut ruptures, and fecal m<Ltter is extravasatcd. The 
fluid in the sac, which was at first clea r, becomes reddish, turbid, and finally 
offensive. It is sometimes very difficult to tell positively whether the gut is so 
damaged as to be beyond recovery. I t may be very dark colored an<l yet_ be 
sufficiently alive. 'l1he best test is the condition of the peritoneal coat, wh~ch 
peels off easily when it has lost its vitality. If the bowel is flaccid an<l m
elastic, then, without doubt, gangrene has set in. The bowel may be ulceratc<l 
at the line of stricture and perfectly healthy elsewhere. Perforation may rc>ult 
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and feces escape into the abdominal cavity, leading to general peritonitis and 
death. Suppuration of the sac may occur as the fCsult of strangulation, but 
this is rare. Gangrene of the intestine is more frequent in femoral than in 
inguinal hernia, but ulceration of the line of stricture is more common in 
stra ngulated inguinal hernia. 

Symptoms.-In cases in which there is sudden and complete constipation 
with persistent t•omiting a strangulated hernia should always be suspected, and 
the nuious apertures through which a hernia might protrude should always 
be examined. If at the site of a hernia is found a. tumor which is tense, ha.rd, 
and painful and irrreducible, there will not be much difficulty in making a 
diagnosis. 

'l'he symptoms of strangula.tcd intestine are always the same, whether the 
strangulation occurs in the abdomen or outside of it-viz. faintness, collapse, 
severe abdominal pa.in, chiefly referred to the umbilical region, complete con
stipation, so tha.t Hatus ceases to pass, then vomiting, a.t first of food, then of 
bile-stained fluid, and finally of fluid with a fecal odor. 'l'he tongue is dry and 
brown and the pulse rapid . In st rangulated hernia there arc i '!.1 addition, at 
first, pain at the seat of rupture, a greater degree of tension, the tumor having 
increased in size, dulness on percussion over the hernia, and absence of impulse 
on coughing, with the fact that the tumor is irreducible. 

If unrelieved, the abdomen becomes much distended, retcbin~ is more fre
quent and thirst intense, hiccough sets in, the urine is much diminished in 
quantity, and the patient gradually sinks from exhaustion in eight or nine 
clays, though in very acute cases be may die in forty-eight hours. ~l1he bowel 
by this time bas become gangrenous or there is general peritonitis. With the 
onset of gangrene there is often a cessation of the more urgent symptoms, as 
vomiting and pain. The severe collapse, pain , and vomiting which set in early 
in a case of strangulation arc due to the profound impression produced on the 
abdominal sympathetic plexuses by the pinching of' the gut. 'l'his also 
accounts for the diminished excretion of urine. 

Often the symptoms a.re not so severe as described a.bove, especially in 
femoral hernia, where the patient ma.y be unaware for some time that strangu
lation exists or even that he has a hernia. In recent herniro the symptoms are 
much more acute than in old hcmire, and they arc not so urgent when oruen
tum is protruded with the bowel or when the tumor has for some time been 
irreducible. In cases of obturator or sciatic hernia. it ma.y be impossible to 
discover the tumor eYen by the most careful examination. A ~mall knuckle 
of bowel ma.y become straOgulated behind a piece of omcntum and be out of 
the reach of the surgeon : there is no impulse on coughing, not much tender
ness, and the tumor may feel soft and lax. A knuckle of gut may become 
strangulated inside the sac of a large hernia., and yet the hernia as a whole 
may give no evidence of strangulation. Again, a. hernial tumor may have 
all the symptoms and appearances of strangulation, and yet not be the seat 
of the obstruction. All these possibilities of error emphasize the need of ex
ploratory operations, either berniotomy or abdominal section, in any case in 
which life is seriously _ endangered and the exact cause obscure. 

LtTTRE'S lhRNrA (PARTIAL EN'rEROCELE).-This was formerly described as 
the constriction of a. pre-existent diverticulum in a hernial orifice, but the name 
is now applied to tha.t form of hern ia where only a. part of the circumference 
of the bowel is constricted by the margin of a hernial opening. This artificial 
<lin~rticulum looks lik e a nipple, and protrudes from the convex surface of a 
loop of bowel. On relieving the strangulation the nipple, as a. rule, dis:.Lppea.rs, 
leaving a deeply indented ring of a dark-blue color in strong contrast to the 
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rest of the bowel. It occurs most frequently at the femoral ring. only a few 
cases being seen elsewhere. The symptoms a.re not so severe, on the whole, a.'i 

when the whole circumference of the bowel is involved. The vomitinr.r is not Ro 

persistent, and feces and flatus may continue to pass. 'l'he tumor itself is often 
so small as to be overlooked, and if the patient is stout even the most careful 
examination will fail to make it out. 

The proper treatme nt of Littre's hernia is either berniotomy or, if there 
be every symptom of hernia and no tumor, an abdominal section . 

STRANGULATED 0MENTAL IIERNrA.-When omentum al one is strangulated, 
as sometimes occurs, the symptoms are simi la.r to those of strangulation of the 
bowel, but not so severe; the pain is less, vomiting not so persistent, and con
stipation not so complete. In fact, the symptoms are those of Littre's hernia, 
and some surgeons assert that in al l cases of so-called strangulated omental 
hernia there is an error in diagnosis, and that a small strangulated knuckle of 
gut behind the omentum bas been overlooked. 

Diagnos is of S t ra ng ulated He rnia.-Usually the diagnosis of stran
gulated hernia presents but little difficulty. It may, however, be confounded 
with incarcerated or inflamed irreducible hernia. 

In incarcerated hernia there is impulse on coughing and absence of tender
ness; vomiting, when present, is not severe. Constipation exists in both, but in 
this form yields to treatment. In inflamed lientia the local inflammation is very 
marked, and elevation of temperature always exists; constipation is not com
plete, flatus and fluid feces readily passing, and there is no vomiting. When 
hernia is double, it sometimes requires a careful examination to determine 
which one is strangulated. Various tu.mars, glandular and others, have been 
mistaken for strangulated hernia. and operated on. ~l1he local evidence of 
tumor would serve to diagnosticate strangulated hernia from intestinal 
obstruction. 

Prognosis.-If unrelieved by reduction or operation, the prognosis is ba<l. 
In very acute cases the patient wi ll die in forty-eight hours if the hernia is not 
reduced . Some cases which have been "left to nature" have lived a fortnight, 
and in others the bowel has become gangrenous and the sac and skin have 
sloughed, thus exposing the opening in the bowel. Recovery with an artificial 
anus may result. 

Treatm e nt .-No delay is permissible, for unless the strangulation be 
relieved the patient wiU surely die. ~'here are only two methods of treatment 
-first, taxis; second, lterniotorny. 

T axis.-'rhis is the reduction of the bowel into the abdomen by means of 
manipulation with the fingers. When seen very early the hernia may be 
returned without the administration of an anesthetic; indeed, the patient him
self frequently returns the hemia by assuming the recumbent position and 
pressing in the protruded bowel. If the patient is seen later and there is con
sidenible tension of the part, an anesthetic should be administered before taxis 
is attempted . It is remarkable how simple the reduction of many hernire 
becomes under ether or chloroform. A rupture that would not previously yield 
to ta.xis often goes in under anesthesia with the slightest amount of manipu
lation. 

Method of Performing T ax is.-When fu lly under the influence of the 
anesthetic, the patient is placed on Lis back with the pelvis raised, and the thigh 
of the affected side flexed and rotated inward if the hernia be femoral or inguinal. 
Indeed, it is important that everything should be done to relax the parts about 
the hernial ring. The neck of the sa.c is then seized with the thumb and fin
gers of one hand, and thus fixed, while with the other han<l the surgeon endeav-
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saphenous opening, then backward, and then upward. In inguinal hernia it 
is usually slightly upward and outward. 'l'be part which protruded last, pre
sumably at the neck of the sac, is that first to be returned. 'l'he bowel ,110uld 
be coaxed rather than forced in. A knPading and squeezing movement or 
gentl,Y pulling the tumor from side to side or downward often proves success
ful1 the gut returning with a sudden gurgle 01· rush, a sensation which is quite 
peculia.r to hernia. Too prolonged or violent manipulation is strongly to be 
condemned, and may <lo an infinite amount of injury. If by moderate an<l 
gentle ta.xis for from five to ten minutes the surgeon fails to overcome the 
strangul<ttion, he s~10uld waste no further tinie, but proceed at once to tlie per
fonnance of henuolomy. 

When Taxis is Contraindicated.-Taxis should not be employed when 
it is suspected that the gut is already gangrenous, in cases where the hernial 
tumor is inflamed by previous manipulation, where stercoraceous vomiting has 
set in, or in many of the later stages of strangulation. If the strangulation 
occurs in an old irreducible hernia, herniotomy should be at once performed . 
'l'he older methods of treatment by opium, ice-bag, or hot bath should be tried 
in those cases only where the symptoms are not urgent or the patient refuses 
operation. 

Strangulation after Reduction.-It occasionally happens that after the 
reduction of a hernial tumor symptoms of strangulation persist, and when such 
an occurrence takes place it is due to one of the following conditions: (1) the 
return of injured or gangrenous bowel; (2) paralysis of the bowels, existing 
as the result of general peritonitis; (3) the presence of a second strangulated 
hernia; and (4) the reduction of the h ernial tumor en nwsse or en bloc. 

'11lie treatment of all these conditions is the same-viz. abdominal section 
and the immediate examination of the condition of affairs. If the bowel is 
gangrenous, an artificial a.nus should be established, or, if the patient's condi
tion warrants it, a resection and lateral anastomosis of the affected bowel shoul<l 
be performed. In the other cases the surgeon should be guided by the condi
tions founcl on opening the abdomen . 

If the sac and its contents are returned, still strangulated, into the abdom
inal cavity, the condition is known as reduction en masse. 1l'he tumor disap
pears without any gurgling sound, and the constitutional symptoms are still 
unrelieved. Immediate incision should be practised, either in the median line 
or over the site of the hernia. ~l1his accident occurs most frequently in the 
inguinal variety of hernia. 

In certain rare cases the sac is ruptured and the gut makes its escape into 
the subserous connective tissue, the protruded bowel still remaining su·a.ngu
latcd. Treatment by berniotomy should be performed for the relief of the latter 
two conditions. 

Remote Consequences following Reduction qf a Slran,qnlated TTernia.
lntestinal obs.truction may ensue some time after a reduction of hernia: (1) 
owing to the fornmtion of bands of adhesion: (2) from a displaced hernial 
sac; (3) from cicatr icial stenosis, clue to some sloughing of part of the 
injured bowel. 

In all these cases exploratory laparotomy is callccl for, and in the last
mcntioncd resection of the stenoscd portion of the bowel. 

vom~r~~r~!::~t:1~lnt~;~~;~f::~t f::;~~~~~,~~~;<~·ct:1:,~~~ b~1lc ~~:1Jc:~c~~ptt~~ 
be<l for some days, an<l fed on nutritious fluid diet until the bowels a.ct sponta.· 
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neously. It is well to fix a pad over the hernial ring by means of a properlv-
a.pplie<l bandage, to prevent the return of the hernia. · 

Ih:nNIOTOMY.-Sboulcl taxis fail or the case be one where the condHions 
are adverse to ta.xis, the surgeon must at once proceed to perform herniot
omy. Having shaved the parts and carefully clcan8ed them antiseptically, 
an incision about two inches long should be made over the tumor and the 
various structures carefully divided down to the sac. It is often very difficult 
to recognize the sac, it varies so much in character, sometimes being thick and 
fibrous, and at other times thin and translucent. It is often hard to distin
guish it from bowel or omentum. l\lost commonly, in recently strangulated 
cases which have been previously reduci~ l c, it looks like a cyst, fluctuating 
and having a bluish color. When reached 1t should be pinched up between two 
artery forceps and divided; immediately there is an escape of fluid often hav
ing a fecal odor, and the bowel is seen lying within the sac. 'l1he constriction, 
which is usually at the hernial ring, should now be relieved by cutting. To 
effect this the finger is introduced up to the constricting point, a blunt-pointed 
bistoury pushed along it, and the constriction divided cautiously in the proper 
direction suitable to each form of hernia. 'The bowel should then be exam
ined: if healthy and full of vitality, as evideneed by its elasticity and capacity 
to transmit its contents (the strangulation having been relieved), it may be at 
once returned into the abdomen with the omcntum. If the protruded omen
tum be large in amount or adherent, it is better to tie it with silk or catgut in 
sections and then remove it. Any adhesions that exist should be freed and, 
if vascular, cut between two ligatures. 'l'he sac should then be treated as in 
operations for the radical cure of hernia, and the neck of the sac ligatured as 
high up as possible. If the sac be small, it shoul<l be dissected out and cut 
off ha.If an inch below the ligature at its neck ; but if it be large, it may be 
left, after cutting it through or excising a small part of the upper portion. 
The canal is closed, as in the ra.clical cure of hernia. If the hernia is acquired, 
as is most commonly the case, the conjoined tendon should be sutured to Pou· 
pa.rt's lig:tment with three or four stout silk sutures. '11!10 external wound is 
closed in the usual way with silkworm-gut or silk sutures, and the ordinary 
antiseptic dressings applied, fixed in place with a firmly-applied spica bandage. 

'J.1lie patient should have no fluid or food of any kind for twenty.four hours: 
there is, however, no objection to the a.dministra..tion of a small dose of mor· 
phia hypodermatically if there be much pain. 'J'he bowels may be allowed to 
act of their own accord, and if, at the end of a week, they are still constipa.ted, 
they may be relieved by enema.ta, castor oil, and ~mlinCs. If there be much 
distention previous to this, salines often prove beneficial. 

Snouw TUE SAC BE 0PElirED rn HERlirTOTO>IY ?-Before the introduction 
of antiseptic surgery the surgeon ne,•er opened the 8i\C unless compelled to do 
so from inability to reduce the bowel without this procedure or from the fear 
of reducing into the abdomen strangulated or gangrenous bowel. The op~n· 
ing of the peritoneal cavity was dreaded on account of the frequency with 
which peritonitis resulted. For many years this question agitated t~10 mi~1ds ~f 
surgeons. At the present time, however, surgeons, confident in thell" ant1sept1c 
or aseptic precautions, open the sac without fear of the result. In only a. few 
cases of quite recent hernire, where there is no reason to suspect that the !)owel 
is an.ything but healthy, is it advisable to return the protruded bowel without 
opening the sac. Opening of the sac should always be the rule where the 
strangulation ha.s existed for some time, where violent and prolonged taxis has 
been employed, and of course in all cases of irreducible bemire. ln eve~y case 
the surgeon should use his own judgment as to opening the sac or not dorng so. 
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In some cases it may not be easy to tell when the sac is opened, on account 
of its tbicknc~s, it~ dark-red color, or the absence of ttuid in the sac. A cv:st 
produced by prc~~ure of the truss may be met \\ ith in front of the ~ac, or the Sac 
ma.v be so intirna.tclv united with the protruded omentum that it ca nnot he dis
tinguished from it, :ind the dissection oftbe sac is an impos.sib ility, or, at least, a. 
proceeding which nrny result in the opening of the bowel. Again, there tntl)"' 
be no St\C or only a partial one (as in cases of' cc~cal hernia!), or the posterior 
wall of the sac may be the ~rnterior peritoneal co,·ering of the protruded C[CCum. 

Abdominal Section to Reduce Strangulated Hernia.-'fait bas 
recently proposed to tre[Lt strangulated hernia by a.bdomi11al section and 
reduction of the hernia. by traction from within the belly, aided by pressure 
from without, instead of the usual method of external herniotomy. In excep
tional cases this ma.y be commended; as, for instance, in a case of evident 
acute intestinal obstruction from a femoral hernia i:;o small as not to produce 
any perceptible tumor externally, or in a. pre-peritoneal hernia; but it will 
hardly replace berniotomy as a routine practice. 

GAXURENOUS INTESTINE AND ITS TREAT:m:xT.-When on oprning the sac 
the intestine is found to be gangrenous, what should be done? ~'here arc seve
ral methods advocated: (1) 'l'o resect the gangrenous gut, suture the cut ends, 
and return the bowel into the abdomen . (See Enterotomy.) (2) 'l'o fasten it 
outside the abdomen and open it at once. The patient recovers with an arti
ficial anus or a fecal fistula, which can be treated at a later period when he has 
regained his strength. (3) If only a small portion of the bowel be gangrenous, 
to return it within the abdominal cavity, anchor it with a suture just inside the 
ring, and introduce a large drain through the ring in c1osc proximity to the 
bowel. (1) Resection of the gut, owing to the Wf'ak condition of the patient1 

may not always be advisable. In such cases the use of Murphy's button, or 
some other means of rapidly uniting the ends of the divided bowel, is recom
mended. The second method is perhaps the safest f?r tho general prac
titioner who bas had no practice in rosecting intestine. His patient wi11 have 
a. better chance of 1·ecovcry, and later operative procedures for closing the feca l 
fistula cttn be undertaken. A method advocated lately by JTelfcrich of 
Greifswald is worthy of mention-viz. to make an immediate abdominal sec
tion and establish 'intestinal anastomosis between the part of the intestine 
abo\'C the gangrenous gut and the part below it. 'l'he gangrenous gut is 
allowed to remain outside the hernial opening. By this means peristalsi s is 
obtained from the first, and later the gangrenous gut ma.v be rcsected with
out danger, the anastomosis fa.voring the early closure of the fecal fistula. 

Seq1telce to Herniotomy.-(1) The wound ma.y not unite by first intention, 
and if the sac bas been very adherent the disturbance of the cellular tissue 

. ma.y cause some i:;loughing. In such cases the wound should be reopcne<l and 
stuffed with iodoforrn gauze. 

(2) Diffuse general peritonitis may set in; this is known by the persistence 
of the vomiting, the continuance of the pain, distention, and tenderness of the 
abdomen, with clo\'atiou of temperature. Thi$ m:iy be due to le:ikflge from a 
perforation

1 
to rL gangrenous condi tion of the bowel , or to the introduction of 

septic matter from without at the time of operation, as in any other abdomina l 
section. Immediate laparotomy should be done. 

(3) The reduced ~ut, which has been returned as suspicious, may become 
gimgrenoui:; and obstruction of the bowel still continue. If this condition be 
suspected, the abdomen $hould be opened and the gangrenous bowel sought 
for, and either resccted or incised. and kept outside the abdomen with the 
object of forming an artificial anus. 
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(-!) 'L'hc bowel may not be gangrenous, yet be so injured that it may not be 
able to resume its proper functions, and the patient may die in consequence if 
not rclieYed by a laparotomy. 

(5) 'L'hc bowel may be temporarily paralyzed by local inflammation so as 
not to be able immediately to resume its functions, though after some days it 
may recover completely its normal condition. In such cases there is obstinate 
constipation, without vomiting or other signs of peritonitis. 

(6) Cases of acute mania have followed the operation for strangulated 
hernia, some of which have proved fatal (Shepherd). 

SPECIAL HERNI.tE-INGUINAL HERNIA. 

'rhis is the commonest form of rupture. More than two-thirds of the cases 
applying to the London 'fruss Society for trusses suffered from inguinal hernia. 

By inguinal hernia is meant a rupture which is situated who11y or partly in 
the inguinal canal or in the inguinal canal and scrotum. 

Inguinal hernia ma.y be oblique, or external, and direct, or internal. 
An Ob lique Ingu inal Hern ia is one which passes through the sperma.tic 

canal, having the same course as the spermatic cord-viz. through the internal 
ring, along the inguinal canal, and through the external abdominal ring to the 
scrotum. In its course it passes to the outer side of the epigastric artery, and 
hence is also called external inguinal lternia. Oblique inguinal hernia consists 
of two forms, congenital and acquired. 

Direct or Internal Inguinal Hernia passes directly through the a.bdom
inal walls to the external abdominal ring, and thence to the scrotum. It push~ 
in front of it or passes through the conjoined tendon, and is internal to the epi
gastric artery, passing :hrough a triangle bounded internally by the rectus 
abdominis, externally by the epigastric artery, and below by Poupart's liga
ment (Ilesselbach's tria11gle). 

Co nge n ital Inguin a l Herni a .-The tubula.r process of peritoneum which 
accompanies the testicle in its descent to the scrotum becomes obliterated at its 
upper part during the later months of footal life. 'rhe lower part remains, 
envelops the testicle, and is called the tu:nica vaginalis. The previous connec
tion of the tube with the peritoneum is marked by a dimple at the internal 
ring. Occasionally this obliteration does not take place, and the tube remains 
continuous with the abdominal peritoneal cavity, so that a hernia may suddenly 
descend in this tube to the scrotum. 'l'he hernia is in the tunica vaginalis, 

which forms its sac. This is the form of hernia which 
Fw. 307. is named congenital (Fig. 307). It is said to occur most 

U 
freq~e::~o~n ~~e~·~li1;e~~~ion of the T ub ular Pro-
cess.-There are two points at which the obliteration 
takes place-viz . a.t the internal ri11g and a little above 
the epididymis (Fig. 308). 'L'he obliteration begins first 
at the higher point, and takes place later at the lower 
point, thus leaving a serous tube between them. This 
tube soon sh rinks into a fibrous cord; but on the other 
hand the process of obliteration rnny not go on, and 
while the two ends are closed the tube remains patent, 

Congci~~~\1sli~~1J).ial Sac and in it a. hydroccle of the cord may subsequently 
form. 

Infantil e o r Encysted H e rnia.-In certain cases the tubular process 
of peritoneum closes only at the upper en<l, thus leaving only a thin layer 
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of me~brane betw~en the _peritoneal cavlt~ and the. tunica vaginalis. When 
a. herma. occurs, as 1t sometimes does, even m adult l1fc, suddenly, the hernial 
sac is pushed into the tunica vaginalis, carrying the septum before it, and 
hence in front of the gut there will be three layers of peritoneum (Fig. 
309). Occas10nally the septum 1s rnptured, and the gut may, as in true con
genital hernia, descend into the sac of the tunica vaginalis. 

Hern ia into t h e Funicu lar Process.-When the tubular prolongation 
of peritoneum closes at the lower point only, there is a funicular process of 
peritoneum which passes through the internal ring, down the canal, and into the 
scrotum. 'The gut gets into this process, and, as in congenital hernia, passes 
down into the scrotum, but the testicle remains quite distinct from the rupture 
(Fig. 310). 

Congenital hernia, as its name implies, appears at birth or soon after, devel
oping suddenly; at once descending into the scrotum, it envelops the testicle. 
'l'bis form of hernia is much more liable to strangulMion than the acqnired, 
and is very d ifficult to reduce when strangulated, because the neck of the sac 
remains long and nnrrow (Fig. 309). 

Congenital inguinal hernia. is almost the only form of hernia. seen in fcmaJe 
children. ~rhe bowel protrudes into the canal of Nuck, a. process of perito
neum which descends along the round ligament in the female footus . 

Acqu ired Ing u inal He rn ia (Plate XIX, Fig. 1).-'l'his form is rarely 
or never seen before puberty, and is more common in men than in women. lt 
may be either oblique or direct. 

The oblique form descends along the inguinal canal to the oute_r side of the 
epigastric artery, an<l is the most common variety of hernia. Its coverings 
from within out arc the peritoneum, infundibuliform process of the transver
salis fascia, cremastcr muscle, intercolumnar fascia, superficial fascia, and skin. 
As it emerges from the external ring and enters the scrotum it becomes much 
larger, and in some cases is of enormous size (Plate XX, Fig. 1). In the 
female it enters the labium mnjus (Plate XX, Fig. 2). 

In old cases of acquired oblique hernia. the rings become much enlrtrgcd 
and are a.pprox imatcd, so that the internal ring lies directly behind the exter
nal. This, of course, has the effect of shortening the neck. Wl1ilst an oblique 
hernia. is in the inguinal can:Ll it is called a. bubonocele . It :ilwa.ys forms 
slowly, and in this is very different from the congenital form . It is a.!wa.ys in 
front of the sperm:Ltic cord, and when it reaches the scrotum the testicle is 
always below a.ncl distinct from the hernia. 

In acquired direct inguinal hernia the hernial sac protrudes directly through 
the external ring to the scroturn. It either passes through the conjoined ten<lon 
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or to the outer sitlc of it, and there is no long neck, as is the case in the obJique 
variety. When re<luced, the finuer can be pui;;hc<l clircctlv throurrh the exter. 
nal ring int~ the. abdominal cavitJ., _whereas i~ the oblique io.rm th~fingcr passes 
along the rngmnal canal to the internal ring and then into the abdominal 
ca\'it,v. In old hcruirc, howe,·ei-, as mentioned above, where the rin"s :m .. • 
large and opposite l':tch other, the contrast is not so marke<l, and in eifact •~ 
d iagnosis cannot always be made. 

Direct bemire are never congenital. 
Diagnosis between C o ngen ital and A cqu ired Ing ui nal H er n ia.

Congenital hernia. occurs suddenly at birth or soon after, passes a.t once to the 
scrotum, and envelops the test icle, rendering its recognition difficult. .Acquired 
liernia comes on slowly in adult li fe, and has the testicle below and quite dis
tinct from the hernial sac. 

Diagnosis of Ingu ina l Herni a from Other T umors.- Usually a 
hernia is recognizc<l by the history of the case, the impulse on coughing, 
the tympa.nitic note on percussion, and its reducibility. 'l1he intestine always 
returns with a gurgle. r.l1he swelling occupies the inguinal canal, and its upper 
limit cannot be reached. The testicle in the acquired variety is situated at the 
bottom of the sac, and the spermatic cord is obscured. There is always an 
impulse on coughing, even in an irreducible hernia. When the sac contains 
omentum it is dull on percussion, has a doughy, knotty feeling, and returns 
without a gurgle. 

Hydrocele. - Jlistory of a tumor, beginning below and extending upward; 
is dull on percussion, pyriform in shape, gives no impulse on coughing; is 
translucent; the testicle is behind and at the middle. 

Hematocele comes on suddenly after injury; is dull on percussion, gives no 
impulse on coughing; is opaque, with a. doughy feel. 

Congenital 11,lJdrocele.-Is translucent, dull on percussion, give:.. an im· 
pulse 011 coughing; the test icle is behind tl1r tumor : the tumor disappears 
when the ptLticnt lies down, and returns slo'\ l_v on standing, and fi lls from 
the bottom, whereas in hernia the tumor is opaque and reappears quickly on 
standing. When hern ia and hydrocele coexist the diagnosis is not so easy. 

Hydrocele of the Gord. - 'L'his appears as a tense, fluctating swelling in the 
inguinal canal, having distinct limits above. On pulling the rord it moves 
with it. 

Varif•ocele.-Is dull on percussion, but may have an impulse on coughing; 
feels like a bag of worms. It can be reduced by pressure, but returns e'·en if 

pres[f,1~~le~~e~;~~ o;e:~i~l~~~I~~1 ~~-i:i;~ c~s;e~~i~n~~~n1~~r~!,~;lling the surgeon 
should look at the scrotum and see if it contains two testicles, and then he 
cannot mi!"take an undescended testicle for a hernia, as has been frequently 
done. 

T reatment.-The treatment by trus8cs has already been described. In 
some cases of congenital hernia a cure is not infrequently effected in a year or 
two by a properly-fitting truss, but in the acquired variety it is very rarely safe 
to leave off the truss. 

T ax is.-In reducing an ingu ina l hemia the prei;sure in the obligue va.rie~y 
should be in the direction of the canal, whereas in the direct variety and Ill 

old oblique bemire the pressure should be directly backward. Before employ-
ing taxis the thigh should be adducted and flcxe<l. . . 

Herniotomy.-In performing berniotomy for strangulate~ mg'!"mal her· 
nia the only vessel in <langer of being wounded is the de~p ep1gastnc, and to 
avoid this the incision of the constriction should be d1rectly upward. In 
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oblique hernia the constriction is usually a.t the internal ring, and in direct 
hernia the conjoined tendon is the cause of the strangulation. 

The treatment of the various forms of irreducible, inflamed, obstructed, 
and inguinal hernire must be based on the principles already laid down when 
treating of hernia generally. The radical cure of inguinal hernia has been 
sufficiently described. 

FE:\IORAL HERNIA (PLATE xrx, FIG 2) . 

Femoral or crural hernia. occurs when the bowel escapes from the abdom
inal cavity under Poupart's ligament, passes through the femoral ring, and 
enters the femoral or crural canal. 

'fhe femoral canal commences at the femoral ring and ends at the 
saphenous opening in the fascitL lata. It is about half an inch long, and 
wider at its termination than at its commencement. 'l'l1e peritoneal sac in 
femoral hernia. is always acquired, never congenital. The hernia. first of all 
passes through the femoral ring, pushing in front of it peritoneum and the 
septum crurale (Cloquet's fascia.); then it descends along the femoral canal, 
lying on the pectineus muscle and covered by the sheath of the \'essels and 
fascia la.ta; finally, it reaches the lower border of the ~aphenous opening, 
passing outward under the falciform border, and pushes in front of it the crib· 
riform fascia. " ·hen it escapes from this opening it passes upward beneath the 
loose superficial fascia and over Poupart's ligament, and becomes very much 
larger. So its direction from within outward is first downward, then forward, 
and then upward. A fully·develop .... d fomoral hernia Lias somewhat the shape 
of a retort. From without inward the coverings of a femoral hernia. are: skin, 
superficial fascia, cribri fo rm fascia, sheath of the vessels, septum crnrale, ancl 
peritoneum. The neck of the hernia. is always situated at the femoral ring, 
which is bounded cxtemally by the femoral vein, intcrrntlly by Girnbernat's 
ligament) above by Poupart's ligament, and below by the pubes covered by the 
pcctincus muscle. Wh en strangulated the str icture is usually at the femoral 
ring, the sharp edge of Gimbernat's ligament being the constricting point. 

'110 the outer side of the neck of the sac we have the epigastric artery, and 
above the spermatic cord. In about one in three and a half cases the obtura
tor artery arises from the epigastric and passes down to the obturator foramen . 
In 10 per cent. of such cases it passes to the inner side of the femoral ring, 
and would be in danger of being wounded 'Vhen the edge of Gimbernat's 
ligament is cut to relieve a strangulation. 

About 10 per cent. of all cases of hernia are femoral. Femoral hernia. is 
much more common in females than in males, and rarely occurs before adult 
life. It is much more liable to become strangulated than inguinal) it being 
not uncommon to find a femoral hernia strangu lated :tt the time of its first 
descent. The hernia is rarely of large size, and its contents consist ustw.lly 
of a portion of the ileum. Omentum is never found in large quantities, but is 
frequently irreducible. 

Diag'nosis.-lt is not always easy to distinguish femoral from inguinal 
hernia in stout females when it has mounted above Poupart's ligament. 
Femoral hernia can :1lways be pushed to the outside of_ the spine of the pubes, 
whilst inguinal hernia always lies to the inner side. In stout people the spine 
can alwa.ys be felt by a.bducting the thigh, an<l thus bringing into _prominence 
the adductor longus tendon, which arises immediately below the pubic spine. 
To a.~~ist in the diagnosis the line of Poupart's ligament should always be 
marked by n string, and not by the eye. 
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Fcmoral hernia is usually seen as a small, tense, round tumor situated in the 
groin, inside the vessels and outside the pubic spine. In some rare cases it 
has been seen outside the vessels . 
. Diagnos~s fro~ Other_Tumors.-Psoa~ Abseess.-~l111is is very a.pt to 

s1mula.te hernia, as 1t has an impulse on coughmg and partially or wholly Jis· 
appea.rs on the patient's lying down, though without the gurgle of a hernia. It 
is always situated to the outside of the vessels, and is accompanied, usually, by 
some angular deformity of the spine. 

l!"'atty 1'umot has a Jobulate<l feeling, no impulse on coughing, is dull on 
percussion, and irreducible. 

Varix of the Saphena Vein may simulate hernia, but on reducing it and 
asking tbe patient to stand whilst the finger presses on the ring, it will always 
retum, while a femoral hernia wi11 not. 

Enlarged ltyrnplwtie G-lands, when inflamed, have sometimes been mis
taken for strangulated femoral hernia and operat ion has been performed. In 
some cases the crural branch of the genito-crural nerve has been found 
stretched tightly over an enlarged and inflamed gland, giving rise to such 
reflex symptoms as vomiting and constipation. A strangulated hernia. and an 
enlarged, inflamed gland may coexist. In some cases the diagnosis cannot be 
made without incision. 

Cysts in the Femoral Canal are yery difficult to diagnosticate; they are 
always irreducible and have no impulse on coughing. 

Treatment of Femoral Hernia.-When reducible, a properly-fitting 
truss should be worn . A truss will never cure a femoral hernia, and in some 
cases cannot be made to keep in the hernia. 

When strangnlated, taxis should first be employed, the thigh of that side 
being flexed, adducted, and rotated inward. In this way the margin of' the 
saphcnous opening is relaxed. If the hernial tumor has reached above Pou
part's ligament, it should be lifted and drawn downward before pressure is 
employed. Not the slightest violence should be used, and if taxis fail, resort 
should be immediately bad to herniotomy. 

Herniotomy.-rrhe parts having been shaved and rendered aseptic, an 
incision should be made over the inner side of the tumor in the direction of 
its long axis, and the tissues cautiously divided until the sac is reached. It is 
often very difficult in femoral hernia to distinguish the sac, owing to its altered 
appearance from the pressure of a truss or from the accurnulati.:m of fluid out
side the sac. In most cases there is no fluid in the sac, and the sac is often 
opened before the surgeon is aware of the fact. It may be recognized by its 
smooth lininrr and the presence of bowel. 'l'l1e sac hal'ing been opened, the 
scat of strict~rc, which is usually the sharp edge of Gimbernat'~ ligament. ~s 
sought. ri1110 finger is introduced into the sac, the pulp facing mw~rd, unt~l 
the edge of the ligament is felt; a hemia. knife or a blunt-pointed b1stoury is 
passed along the finger with its edge down and gently insinuated beneat.b the 
liga.ment, and then the edge, turned inward, nicks a few of the co.nstr1ctmg 
fibers until the stricture is relieved. The stricture having been relieved, the 
bowel is examined, and if normal is reduced with omcntum. If the omentum 
is adherent, it should be tied and removed. ff the condition of the patient 
is good, the sac should next he dissected out and its neck ligatured os high 
up as po'8i ble. It is then cut off a little below the point of ligature. .In some 
cases it is wise to fix the neck of the ac at the femoral nng by l1gatur~s. 
The wound should be closed with silkworm-gut sutures and a. small. dram 
introduced at its lower angle. The dressings should be carefully applied, so 
that they will not be soiled by contact with urine or feces. 
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The results of this operation are .usually remarkably good. A radical cure 
does not always take place, but the life of the patient is saved and recovery is 
generally rapid. In case an abnormal obturator artery is wounded, it would 
be well to enlarge the incision upward and look for the bleeding point. 'l'he 
artery when cut completely through usually retracts to such an extent that it 
is most difficult to secure. In some cases a needle has been successfully placed 
beneath it and the hemorrhage arrested. Wounding of the obturator is an 
accident which will rarely happen if the knife is dull and the incision is not 
too free. 

UMBILICAL HERNIA. 

There are three forms of this hernia-viz. (1) congenital; (2) jufantilc ; 
and (3) adult. 

(1) CONGENITAL UMBILICAL HERNIA occurs most frequently in female 
children, and is clue to an arrest of development whereby the abdominal wal1s 
do not properly close. It is sometimes of large size, and contai ns not only the 
intestines, but various organs, as the spleen, liver, etc. In some monsters all 
the abdominal contents are contained in the hernia. ~t1his form of hernia may 
be sma11, and is seen as a tumor at the root of the umbilical cord. The sac 
protrudes into the cord, and cases are on record where the bowel has been in
cluded in the ligature applied to the cord at birth. In some cases where only 
a. sma11 diverticulum of gut is included recovery may proceed uninterruptedly, 
but in others a fecal fistula may result. If a large amount of intestine is in
cluded, a fatal issue is inevitable 

As a rule, the coverings of the hernia are so thin that the contents of the 
sac can easily be seen. 

Treatment.-'l'he hernia should be returned and kept in place by strips 
of plaster encircling the abdomen, so as to bring the recti muscles close together: 
over this a tight binder should be applied . A flat cork pad the size of a silver 
dollar under the strapping is sometimes advised. Occasionally umbili cal hernia 
has been operated on successfully. 

INFANTILE UMBrr,ICAL HERNIA.-This form is very common, and comes on 
after separation of the umbilical cord, and is caused by the stretching or yield
ing of the cicatrix at the umbilicus. It never reaches a large size, and tends 
to undergo a spontaneous cure. 

Treatment.-'l'he hernia can be easily reduced, and kept so by the appli
cation of a.clhesive or porous plaster. Plaster is objectionable, however, because 
of its tendency to produce troublesome eczema on an infant's skin. A truss 
may be applied . Infantile umbilical hernia neYer becomes strangulated. 

ADULT UMBILICAL IlERNTA.-'fhis form of hernia very rarely commences 
in infancy; it is almost always acquired rather late in life. It is seen most 
commonly in stout women who have borne many children; also in men with 
pendulous be11ies. It sometimes reaches a large size, but usually is not 
larger th:rn the closed fist. 'The contents are common ly the transverse colon 
and omcntum. 'l1he stomach has been found in hernire of very large size, and 
even the gravid uterns. Umbi lical hernia is very liable to become obstrncted 
or inflamed, but is rarely strangulated. It is often irreducible. 

Treatm e nt.-When reducible, it should be kept in place by a belt sur
rounding the abdomen. When irreducible, a cup-shaped pad kept in. position 
by a belt or bandage should be applied. Trusses or belts are very difficult to 
fit so as properly to retain this form of hernia, and the stouter the individual 
the more cliflicult it is to apply a suitable truss. 

Should the hernia become strangulated, taxis should first be employed, and 
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it often succeeds; but should it fail, herniotomy should be performed without 
delay, as gangrene sets in very rapidly. It is well to remember that the skin 
and the sac in this region are very thin, and the opera.tor ma.y open the ~a.c 
before he is aware of it. The contents a]so are commonly adherent. The 
patient is frequently old and feeble, and perhaps suffers from a chronic bronchitis. 
Altogether, the subjects of strangula.ted umbilical hernia are not usua11y in a 
very favorable condition to bear well a severe operation. 

After reaching the sac, it should be carefully opened and the hernial ring 
divided at its lower border, and if necessary at one or two other points. 'fbe 
gut should be examined, and if in good condition returned; the adherent omen
tum separated, ligated, removed, and the stump also returned. 11.'he sac should 
now be dissected out, the ueck drawn down a little, and either sutured with a 
continuous suture and amputated half n.n inch below, or ligatured with stout 
silk and removed, as in other forms of Lernia. 'l1he pillars of the ring should 
be freshened a little and sutured with strong silk. 'l'he wound should then be 
closed and a drainage-tube inserted. If the gut be gangrenous, an artificial 
anus should be established. 

In cases of strangulated umbilical hernia where the assistance is poor and 
the condition of the patient is unfavorable, no time should be wasted in sepa
rating large intestine from its adhesions or in ligaturing omentum; the recently 
descended intestine which has become strangulated should be returned as 
quickly as possible, and the operation completed without delay. 

'The radical cure of umbilical hernia ma.y be undertaken and fairly good 
results as to permanent cure may be obtained; that is, if the hernia be not 
too large. In performing the operation the neck of the sac should be well 
separated from the sunounding structures, the bowel returned into the abdo
men, and the sac tic<l off. 'l111e pillars of the ring should then Uc brought 
together with silkworm gut or strong silk sutures: the external wound 
closed with horsehair or silkworm gut and the dressings applied. In many 
cases, owing to the protruded omen tum having an attachment to the sac, it is 
necessary to open the sac and tie off the protru<lcd omen tum in sections. 1'he 
sac is afterward ligatured and cut off. Some surgeons recommend that the 
hernial ring should be dissected out (ornphalectomy) and the new ring brought 
together with deep sutures of catgut and silkworm gut. By this more radical 
operation it is held that cnre is much more likely to be permanent. 

VENTRAL lIERNIA .-This term is applied to any hernia coming through 
the abdominal walls in regions not the usual sites of hernire. It is frequently 
seen in the scar following operations for ovarian tumors, appendicitis, etc. It 
may also follow injury or abscess in the abdominal walls. Ventral hernia. is 
usually large, and rarely or neYer becomes stranp;ulated, owing to the size of 
the opening. Most of the cases are found in the linea alba. 

Treatment.-The application of a suitable abdominal belt ~r truss is 
generally all that is required, but in some cases, where the protruswn causes 
great discomfort and inconvenience, and the general condition of the patient 
is good, reopening the wound and suturing afresh ma.y be advised. In cases 
not due to operation the sac has been dissected out, ligatured, and removed 
with success. 

LUMBAR IlERNIA.-This variety is very rare. The mpturc occurs through 
a triangle bounded by the extern:il oblique, latissimus dorsi, and crest of the 
ilium (Pctit's triangle). Lessbaft states that the trianp:lc is constant only m 
women, and is not seen in young children. Before reaching this triangle the 
sac passes through the lumbar fascia near the outer border of the quadratus 
lumborum muscle. It may follow wounds, contusions, strn.ins, or abscesses. In 
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old people it may come on without any apparent cause. It is easily reduced, 
and never attains any largP size. Cases are on record where it has become 
strangulated. This form of hernia. has been mistaken and incised for tumor, 
abscess, hematoma, l'tc. )f:des and females are equally liable to lumbar her
nia. A well-made abdominal belt is usually sufficient to retain it properly in 
position. 

PERINE.Al .. lIERNfA .-rJ1his form descends in front of the rectum, and is most 
often seen in females. 'l'he protrusion escapes between the fibers of the leva
tor ani mus.cle. It may be due to traumatism, an<l in males to constipation . 
Ebner thinks t!tat perincal hcrnire a.re congenital. 'l1hc prominence may appear 
in males in the perineum near the anus or scrotum, an<l in females ma.y 
descend into the lab ium majus (pudend<tl bernin). When tbis hernia appears 
in the vagina. or labium , it may be mistaken for mucous cyst, but it is always 
reducible. In females it ma.y contain the bladder. 

Isc11rATIC IlERN!A .-This is a. protrusion of gut through the great sacro
sciatic for~men, most commonly a.hove, but sometimes below, the pyriformis 
muscle. It has over it the gluteus ma.ximus muscle, but m::iy escape beneath 
its lower border. W!len small an<l strangulated it may be overlooked, owing 
to its great depth. 1t is one of the rarest forms of hernia. 

0BTUHATOR IlERNTA.-'l'bis also is rarely seen, and ~till more rarely 
recognized before dca.th. 'l1hc gut protrudes through the obtura.tor fora.men, 
usually at its upper part, where the canal is situated. It pushes before it the 
obtura.tor fascia, and perhaps a portion of the obtura.tor externus muscle, and 
is covered by the peetineus muscle. It is internal to the femoral vessels. 
The neck of the sac is deeply situated in the obturator cana l, ancl may have 
the obturator artery to its outer or inner side. l t is rarely recognized unless 
strangulated, and even then it is often overlooke(l. Th ere is a prominence to 
the inner side of the vessels in the region of the pectineus muscle. When 
strangulated, in addition to the usual signs of strangula.tecl hernia, there is a 
tender, hard swelling at the upper and inner part of the thigh, and severe pain 
down the inner side of the thigh as far as the knee in the couri:.e of distribution 
of the obturator nerve. It is most common in fomales, rarely occurs before 
fifty, and may be mistaken for femoral hernia . 

Treatment.-i:raxis is not usually successful, but should be tried with the 
thigh flexed, ad<luc:ted, and rotated outward. IIerniotomy should be performed 
if the seat of the strangulation be recognized. The .stricture is always at the 
neck of the sac. an<l should be relieved by cutting downward. The saphcna. 
vein may g ive trouble. Jn some cases the hernia might be easily reduced by 
performing median abclomina.l section, thus relieving rnpidly and safely the 
strangulatc<l p;ut by traction from above. This hernia has sometimes been 
recognized by vaginal_ examination . 

DrAPllRAtDIATIC IIEIL\'JA.-'l1here are two forms of this hernia, co1tgenital 
and traumatic. 

The con.genital form is due to the defective development of' the diaphragm, 
whereby it is imperfectly closed, and th us some of the abdominal contents a.re 
protruded into the thoracic cavity. The stomach is the viscus most often dis
placed) next the colon, nn<l then the sma11 intestines. ~'he i:;pleen and liver 
have also been found in the thoracic cavity. The deficiency nearly always 
occurs on the left side. 

The tramnatic form is due to rupture of the diaphragm by violence or to 
stab wounds. It occurs most commonly on the left side, and the stomach is 
the organ most frequently displaced. 

0

It is rarel.v recognized before death. 
or 2.50 C<"es eollectecl by L eicbtenstern, only 5 were diagnosticatcd. After 
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severe crushing injury Bryant of London refers to excessi,·e thirst as a. promi
nent 51ymptom. 

IIEllXIA rnTo THE FoRA'.\IEN OF WIN~LOW occasionally occurs, and gi,·es 
rise to !:iyrnptom:i of abdominal obstruction. It can be recognized only by 
o.bdominal l:iCCtion or after death. 

Pn.oPERITONEAL HERNIA is a form of hernia which occupies an abnormal 
position within the abdominal or pelvic wall and in front of the peritoneum. 
[t may lie between the parietal peritoneum and the muscles, between the planes 
of the abdominal muscles, or outside of them and just beneath the skin and 
superficial fascia,. 'l'he former of these varieties is the true properitoneal 
hernia .. 

As a l'ule, these cases are originally inguinal hernire : they are usually con
gen ital, and arc apt to be associated with an undescended an<l more or less 
atrophied testicle. After they have for a. time occupied the inguinal canal the 
resistance to their descent offered by the testicle forces them out during a. mus
cular effort on the part of the patient into the connective tissue between the 
peritoneum ancl the muscles or into one or other of the spaces above men
tioned. 

The cause of this peculiarity in the congenital form, according to Tremle
len burg, is the persistence of a cavity which must exist at a certain stage in 
the descent of the testes- an instance of arrested de,·elopment. In acquired 
cases, according to KrOnlein, the cause is mechanical, the pressure of a badly
fitting tm~:s or repeated attempts a.t taxis forcing the internal away from the 
external ring, and dilating the sac or canal into a pouch between the layers 
of the parietes. 

Properitoncal herni;-u are found just above Poupart's ligament and are par
allel with it, extending upward and outward as far as the anterior spine. Some
times they are large and overlap Poupart"s ligament, extend ing downward to the 
upper portion of the thigh. 'fhere is apt to be tl1inning of the abdominal wall 
at the scat of swelling. 

In case of strangulation taxis may be apparently successful, and yet t11e 
;lb<lominal pain will become more intense and the symptoms will not disappear. 
The tumor will not go back with the characteri!-itic gurgle, and the symptoms 
will continue un:tbatcd, or even aggravated, by attempts at reduction. If the 
scrotal tumor or that occupying the canal disappears, the swelling above Pou
part's ligament will become more tense and incrca:.:.e in size. 'Cpon opemtion 
the loops of gut lying in the scrotum cannot be reduced as usual, or if reduced 
persistently descend again or lie fixed in close proximity to the internal abdom
inal ring. 

The treatment should consist in a. free incision, such as would be proper 
in a. strangula.te<l inguinal hernia, followed by dilatation with the finger or by 
division of the ring through which the hernia protrudes; or Trendelenburg's 
metho<l ma.v be adopted and an incision made tllrough the linea. alba, and repo
sition of the bowel effected bv traction from within. 

RETRO-PERlTOXEAL IIERNfA (11Iesenteric Hernia qf Oooper).-This ra1·e 
form of hernia is causell by the lodgment of small intestine in the fossa duo
deno-jejuna.lis.1 'fhc intestine pushes its wa..v onwttrd, forci1~g the fold of 
peritoneum forming th e fossa. before it. In t ime there is quite a farge s~c 
filled with bowel behind the posterior layer of peritoneum. In one ca_se Sir 
Astley Cooper found the whole of the small intestines, with the exception of 

1 This fossa ii;i seen if the transverse colon be thrown upward and the small. intestin~ drawn 
10 thC' right. ft i" formC'd by a fold of f;(!rous mcmbr:me i•assing from the parietal peritoneum 
to the left of the terminal part of the duodenum (Treves) . 
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the duodenum, hidden from view, occupying a large sac in the middle of the 
abdomen and surrounded by large intestine. As a rulr, these cases are only 
diagnosticated post-mortem. On opening the abdomen and entering tLe peri
toneal cavity, a second sac containing the small intestine is found. This sac 
is clear and free from blood-vessels, being composed of mesentcry which has 
been pushed forward by the herniated bowel. 

The symptoms in extreme cases have been severe pain, vomiting, weak
ness, and colhLpse. 

Treatment.-By opening the abdomen the condition could be easily 
recogniic<l, and the intestine might be pulled out of the enlarged fossa duo
deno-jejunalis. No successful cases of treatment have been reported. 
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CIIAP'l'ER VII. 

SURGERY OF THE GE:\' ITO-URl:\'ARY T!LICT. 

PART !.-DISEASES OF TUE KID:l'EYS A:l'D L"RETEHR. 

Surgical Anatomy.-'l'he kidneys are seated in the right and left hypo

chondriac regions. rTheir lower levels are som1~~·~1tt~~~;; ~~~l~i~~-i~i~~rst.er;·:; 
an inch lower than the left. 'l'beir 
upper borders are about on the 
level of the interval between the 
e}c,·cnth and twelfth don•al spines. 
'l'he lower edge of the left kidney 
is about two inc11es above the 
crest of the ilium; of the right 
kidney, one and a quarter inches. 
'l'he hilum is on the IHel of the 
first lumbar spine. and is two 
inches from the middle line (Fig. 
311). 

'l'he kidneys are only par
tially covered with peritoneum. 
Portions of the anterior surface 
are in relation with the back of 
the ascendin~ and descending 
colon, some cellular tissue inter
vening, and with the duodenum 
and pancreas. 'l'he posterior sur
face is uncovered. The external 
border is sometimes partially cov
ered with peritoneum. The kid
neys are usually surrounded with 
a large quantity of fatty ti&'lue 
poorly supplied with blood-ves

Hclatlons or Kidn%~,~~s~~1de.T1r;~:).andSurfnce Points scls. The ureters are about 1-li-
to 16 inches in length and of the 

~~!~llf~·r-~~a~~. 014~~~?"~~f5se~;~i~~;~~:~~wing "here they pa~s through the 

ath·cly thick and muscular, but arc sus- Fw. 312. 

ceptible of great dilatation without rnpture 
when the dilating force is gradual. They 
arc entirely retro-peritoneal (Fig. 312). 

Anomalies.-The kidneys may oc
cupy a position in the pelvis in front of the 
spine, or the one on the left side may rest 
above the spleen. 'l'hey may be "lterecl 
in shape and size by arrest of develop-

:b~~~t,0rin °0,~h;ci~n~;semihe b~·e!1~~~·i~~~ Kg1~j~~~s,,;;,~~t~h1~:te/,d~~~~~0i1~ii~~·e;n~!~ 
organ is apt to be of unusual size. ~i;c~~<~f~~1ti~i0::;~g1~s~~)1dmg colon; At. 

Occasionally they are united at their ,, . 
extremities (usually the upper) and form the "horseshoe kidney. 
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Floatill.'f Kirbuy.-Eithcr kidney, especially the right, may be unnat
urally movable and constitute the "ftoating kidney." 'J'hc kidneys arc held 
in place normally by the connections of the peritoneum with the perincphric 
fat. If the latter is absorbeU during acute disease or from long-continued 
ill health, the organ can mo\·e more freely, and by its weight elongates the 
peritonc:d folds, which in other cases are abnormally Jong and lax . 'l'hc 
kidney 111ay also be dislocated by traumatism, and become a floating kidney. 

Mov~~ble kidneys a.re most common in poorly-nourished females who have 
borne children, the scarcity of the fat and the relaxation of the abdominal 
walls following pregnancy acting as predisposing causes. 

Sym ptoms.-'l1he symptoms ma.r vary from a slight uneasincs8 referred 
to the lumbar or the hypochondriac or sometimes the umbilical region, to agon
izing pain, which when ptuoxysmal has been suppoi::.ccl to be due to a strangu
lation by twisting of the renal nenes and vessels. 'l'he 1e11gth of the latter 
limits the degree of mobility of the kidney, which can only describe the seg
ment of a. circle of which the vessels are the radius. 

Physical examination may show undue lumbar resonance (a fallacious and 
uncertain symptom), or nmy reveal a movable tumor in the hypochondrium or 
in the umbilical or even the iliac region. 'rhe depression of the hilum, and 
sometimes the pulsation of the renal artery, may be recognized, and if the 
tumor on manipulation plainly recedes toward the loin and is of the size and 
consistence of the kidney, the diagnosis becomes reasonably certain. Malig
nant omental growths, solid tumors of the ovaries, growths of the abdominal 
wall, beginning en largement of the spleen, and distention of the gall-bladder 
may usually be easi ly excluded. 

Treatment.-When the symptoms are moderate in degree, the use of a 
compress attached to a broad, neatly-fitting elastic bandage will often suffice 
for their relief. When of greater severity, the operation of neplt1·orrhaphy 
should be considered, but only after the treatment by belt and cornpre'8 has 
failed, and after thorough attention has been paid to the gcneml health and 
condition of the patient. 

Nephrorrhaphy .-'l1lrn steps of the operation arc as follows : Place the 
patient in the prone position. with a cylindrical pad beneath the abdomen, the 
ilio-costa.l space on the side of operation being turned upward and ma.de prom
inent. Define carefully the position of the twelfth rib, so that accidental opeu
ing of the pleura may be a.voided; make an incision parallel to it and about 
half an inch below it, and four inches in length, beginning two and a half 
inches from the spines of the vertebrre (Fig. 313, A). Divide the latissimus 
dorsi, the external oblique. the internal oblique, the transvcrsalis, and the lum
bar fascia; separate the perinephric fat, which will bulge into the wound, with 
the fingers, or with two pairs of dissecting forceps, and thus expose the cap
sule of the kidney. Up to this point the operations of nepbrorrhaphy, ncph
rotomy, nephro-lithotomy, and nephrectomy are identical. In the case of 
nephrorrlrnphy the surgeon next proceeds to pass by means of cuned needles 
four to six sutures of medium-sized plaited or twisted si lk through the capsule, 
including a portion of kidney tissue, and then through the adjacent lumbar 
fascia and muscles, knotting them and cutting them off short. If there has 
been but little disturbance of the fat, the wound may be closed without drain
age; otherwise it is well to leave in a rubber drainage-tube for a day or two. 

'l1he ultimate results of this operation have been favorable in most of the 
reported cases. 'l111cre is no means of estimating, however, the unsuccessful 
cases not reported. Performed with proper antiseptic precautions, the mortality 
should be very trifling. 
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NEPllRALG[A.-The urine, as a consequence of overwork, of errors in diet, 
of the rheumatic or gouty diathesis, etc., may become a positive irritant and 
give rise to ,·arious forms of nephritis, more appropriately considered in text 
books on medici~1e . If it is persi~tently acid, it ?1ay give rise to nepltralgia, 
a deep-seated unilateral lumbar pain, of a dull a ch mg character, with exacerba
tions of sharper pain extending along the cour:;c of the ureters toward the 
groin or into the testicle. The best time to test the urine in making the diag
nosis o.f t.his condition .is about t:vo ho~~·s. afte~· a meal, preferably breakfast, 
when 1t 1s norn;ially mildly alka~me. 11~1~ pn.111 may be diagnosticated from 
that accompanymg the more senous cond1t10ns of renal calculus, pyeliti~, dis
ease of the bladder or prostate, etc. by the absence of the symptoms character-

Fw. 313. 

ietic of those ailments and by the relief afforded by attention to the general 
health, to the diet, and to the hygiene of the sexual organs. Alkalies1 such as 
potassium citrate or potassium acetate, Vichy, or, if there is constipation, Fried
richshall water, regular baths followed by friction, great moderation in the u:sc 
of meats, sweets, and alcohol, are clearly indicated. 

rl1he very similar pa.in due to myalgia of the lumbar muscles is generally 
rheumatic or gouty, a.nd may be cured by the use of belladonna in ointment 
or liniment, and by the administration of the sa.licylates. . . 

PnoSPllATlC URINB, in which the opposite condition of over-alkalrn1ty 
preva.ils, is found most commonly in ncrvou8, overworke<l persons of sede~t:iry 
ha.bits and focblc digestion. It is associated with gcncml lassitude, occ1p1tal 
hcada.che, and depression of spirits. In young males it is a constant source 
of sexual hypochondriasis, the patient referring his symptoms to early mastur· 
batiou or to sexual excess, and often mistaking the milky deposit o.f phosphates 
for seminal losses. Dilute mineral acids, strychnia., a regula.tcd diet, and rest 
or change of scene will effect a cure. 
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0XALURJA is often an unsuspected cause of a rnriety of genito-urinary 
symptoms. I t may be found in young persons, overfed, of indolent La.bits, 
with ungratified sexual desires) or may follow sexua.l excesses, especially in 
gouty or rheumatic persons. In the latter case it is frequently the cause of 
persistent and distressing sexual feebleness or even of entire impotence. It is 
alwa,ys well in patients with the vague genital symptoms, ill-defined lumbar or 
hypogastric pains, ment.11 depression, etc. so constantly found in sexual hypo
chondria.cs to examine the urine for the octahedral or dumb-bell crystals of 
calcium oxalate, with which will often be found an excess of uric-acid crys
t<lls, aJHl of amorphous phosphates or urates. 

Herc, again, the mineral acids in infusions of vegetable tonics, and a rigidly 
restricted diet, with an occasionaJ course of sodi um phosphate (20 grains four 
times daily) in some alkaline diluent, such as Vichy or Lithin. water, will 
cause a rapid disappca.nince of all the annoying symptoms. Uhauge of air 
and scene will often effect a cure when drugs alone have failed. 

G RA VET •• - When the crystalline substances naturally held in solution in 
the urine are deposited in the uriniforous tubules or elsewhere, the condition 
known as ,gravel exists. It is due to too great concentration of the urine, 
ca.u~ed by la.ck of exercise, high living, excess of meats and sugars in the food 
and of malt or sweet effervescing liquors in the drink. It is due also to the 
gouty (foLthesis, to excessive sweating, and much more frequently than is sup
posed to an insufficiency of water in the daily diet, a common but often unsus
pected ca.use of many chronic kidney diseases. 'She deposit may be uric acid, 
ura.tes, or calcium oxalate, the relative frequency corresponding to the order 
of mention . 'l1he symptoms of gravel are those of h_yperacidity of the urine. 
with marked vesical and urethral symptoms superadded, increased frequency of 
micturition and ardor urin re being especially noticeable. The treatment is the 
same as tluit for nephmlgi:L or oxaluria. 

RENAL C1\LCULUR.-If the crystallin e particles or the amorphous powder 
deposited become gh1 e<l together by colloid material deri \red from mucus or 
blood-clot, they form a nucleu on which furth er deposilions of salines from the 
urine occm\ and constitute a calcu lus, which ma.y soon attain a size that pre
vents its passage through the ureter. I t may, and most frequently does, con
sist of uric acid; next in frequency is calcium oxalate, and much more rnrely 
the stone is composed of calcium carbonate or of the mixed phosphates. Cal
culi may form in the tubules or in one of the calyces, and may vary in num
ber from one to hundreds. 

When the stone finds its way into the ureter it may exceptionally escape 
almost unnoticed, but as a rule its entrance into and pttssage through that duct 
gi\'C rise to a group of symptoms known as nephritic colic, which are as 
follows: A person who has been entirely comfortable and in perfect health is 
seized instantaneously with a violent pain, felt first in the lumbar or hypo
chondriac region, but at once extending down the line of the ureter toward the 
scrotum and the end of the penis. 1fhe testicle is strongly drawn upward by 
spasm of the cremaster. 'The pain follows the branches of the lumbar plexus 
into the groin, thigh, and hypogastrium. The patient is apt to prefer a sitting 
position) stooping over so as to relax the ilio-psoas and lumbar muscles-those 
m closest relation to the ureter. Vesical irritation and tenesmus are frequent. 
Faintness, cold swea .. ting, and even collapse are not uncommon accompaniments 
of such an attack . It may cease as suddenly as it began, but the relief is not 
permanent until the stone ha.s eith er receded into the pelvis of the kidney or 
more luckily has passed onward into the bladder. In the latter case no further 
attacks m"y follow. If the former event has occurred, the next paroxysm 
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may be indefinitely postponed, but as long as the stone is in the ureter (and its 
passage sometimes requires several days) the attacks of colic succeed one another 
at intervals ranging from a few minutes to an hour or more. ~'be urine is 
high-colored and scanty, or may even be almost completely supprc:::seU; fover 
supervenes, and occasionally, especially if there is organic renal disease, the 
patient succumbs, though this is Yery rare. 

The immediate treatment should consist of the hypo<lcrmatic u~e of morphia 
and atropia in smaB doses, warm baths, and diluent drinks; the use of ether 
by inhalation is occasionally necessary. 

The most serious termination is impaction of the calculus in the ureter, in 
which case a prolongation of' the symptoms in lessening acuteness results, but 
with the gradual development of hydronephrosis, pyonephrosis, and (if the 
other kidney be diseased) uremia and death . Occasionally, as a result of 
ulceration, the stone escapes into the cellular tissue of the loin, giving rise to 
a lumbar or pelvic abscess. If the <liagnosis of impaction can be established 
with a.ny reasonable degree of certainty, operation is clearly indicated, anti 
should be performed, as follows : 

Unterotomy or Uretero-lithotomy.-The position of the stone may be indi
cated by a distinctly localized area of tenderness in the course of the ureter, 
associated with the symptoms of obstruction. If, as is often the case. the stone 
is impacted in the lower end of the ureter, a. rectal or rnginal examination will 
usually suffice for its recognition. If its position is uncertain and the symp
toms are both persistent and threatening, abdominal section to permit of pal
pation of the ureter becomes justifiable, although its extraction should even 
then be undertaken by the extra-peritoneal route through the loin. Under 
these circumstances a hand in the abdomen by fixing the calculus or by push· 
ing it backward may be of great assistance. Two successful cases in which 
this method was employed have recently been reported. 

If the calculus is in the upper portion of the ureter, a curved incision on 
a line beginning just below and parallel to the twelfth rib, then directed 
toward the middle of Poupart's ligament, and then, again, toward the external 
border of the rectus abdominis, would seem to giYc ample room for extraction 
of a calculus situated in the abdominal portion of the ureter (Israel). It has 
been shown that the ureter is adherent to the peritoneum, and accompanies it 
when the latter is stripped up from behind. 'rhis renders its reco_!!nition more 
Pa..~y. A stone impacted in the pelvic portion of its course may often be 
extracted in the female through a vaginal incision which opens neither the 
bladder nor the peritoneum. 

In the male it has been proposed to reach the same region by an incision 
on the bonier of the sacrum with removal of its lower portion with the coccyx, 
but no operation of the sort bas been recorded. 

If the calculus projects into the bladder, suprnpubic cystotomy is indicated 
in the male and urethral dilatation in the female. It is probably wise not to 
attempt to suture the wound in the ureter, but to trust to its spontaneous clos
ure; but further observations are needed upon this point. . 

If tho stone remains in the kidney until it acquires a bulk tha.t prevents 1t 
from entering the ureter, it will give rise to some or all of the following symp
toms, their severity varying grca.tly in different cases: lumbar pains i1Ud 

uneasiness just below the twelfth rib and external to the quadratus, aggravated 
by movement and extending down the cord to the testicle and thigh; vesi~al 
irritation, showu by frequent micturition rather than by tcnesmus; hematuria, 
irregular both as to quantity and time of appearance; pyuria; of these tbe 
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hematuria is the moRt 1·aluahle. There is often a history of personal or family 
predisposition to oxaluria or to li themia. 

Direct exploration with n. needle will sometimes reveal the existence of 
stone

1 
and if done with care is not a dangerous procedure. Rarely in emaci

ated persons and in cases of excessively large stone it may be recognized by 
direct bimanual palpation . 

Diagnosis.-Early tubercular pyelitis will be associated with an excess 
of pus, a slighter hcma.turia, a strumous rather than a. litb cmic history, bacilli 
in the urine, etc. Spinal caries ma.y be associated with a. degree of renal irri
tation that is misleading, especially where the abscess is close to or presses upon 
the kidneys. Usu:illy the deformity or tenderness of the spine will suffice to 
differentiate the condition. Nepliralgia, lithiasis, oxaluria, hydronepla·osis, 
and pyoneplirosis should be carefully eliminated. 

Nephro-lithotomy.-Opcrn.tion should be decided upon when the diag
nosis is reasonably certain, the pa.ticnt is disabled by pain or exhaustion, pre
vious treatment has failed, ancl there is no reason to fear grave organic disease 
of the other ki<lney . A moderate amount of albumin, with casts, is to be 
expected, an<l in the face of distinct symptoms of stone should not deter the 
surgeon, as the results without operation a.re so unpromising. The preparatory 
treatment should consist in the free use of diluents, restricted diet, the admin
istration of a laxative and of an enema, and rest in be<l for some days. 

'l'he position of the patient and the incisions until the kidney is exposed are 
the same us in the operation of nephrorrhaphy. (Sec page 811.) If more room is 
needed, the edge of the quadratus may be incised. Firm counter-pressure 
should be made on the anterior surface of the abdomen by an assistant while 
the lower ribs are elevated by another. The different surfaces of the kidney 
should then be examined by the finger of the surgeon and compl'essed between 
the finger and thumb, and if no stone is disclosed an exploring needle or long 
acupressure pin may be inserted in several directions. Howse has compared 
the sensation given to the finger by a stone imbedded in the kidney to the out
line of the last joint of a finger; l\Iorris, to the uncut encl of a pencil. It 
varies, of course, with the size and shape of the stone and its <li1'tance from the 
surface. Instances have been recorded of large stones so situated that they 
could not be felt even when the kidney was removed and was lying on a table, 
and were disclosed only when it was laid open. If the above means fail, there
fore, in a case with well-marked symptoms, a linear incision ma.y be made large 
enough to admit the end of a finger, the pressure of which usually stops the 
hemorrhaf,!:e, which is apt to be free at first . If a stone is found. it may be 
shelled out with the fing<'r-nail, or if very lar~e an<l br:rnched. with li~ht adhe
sions, it may be broken by forceps and the fra~ments removed with the finger 
and curettc. 'l1he caYity should be syringed forcibly with antiseptic lotions, 
sponged with fine small i;:.ponges. and packed with iodoform gauze around a 
drainage-tube. The operation may be a very difficult one, owing to the thick
ening and adhc~ion of all the perinephric tissues, to hardening of the kich1ey 
itself, to the small size of the stone, or to its situation near the anterior surface 
of the kidney. Death. may result from hemorrha~e, septicemia, or uremia. 

Nephrectomy.-During an operation begun for the remornl of a stone it 
mtty be thought ttdvisablc to take away the ki<lney itself, on aceotrnt of its 
disorg~mization, the existence of multiple abscei::ses, or the impos~ib1lity of 
taking away all fragments of the stone. As a rule, however, a free nephrotorny 
~ith thorough drainage gives the patient the best chance for recovery from the 
immediate danger of' the condition an<l operation. ~J.1his will lc~l.Ye the patient 
with a uriniwy fistula, which, if it docs not close spontaneously m two or three 
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months, may necessitate a secondary nephrectomy. Remonl of the kidney 
ma.y also be indicated in tubercular or calculous pyo-nepbrosis, or eYcu hydro
nephrosis, nephrotomy and free drainage having first been tried. 

Nephrectomy for malignant disease in both adults and children has been 
thus far a. very fatal and a. very unsuccessful operation. '!'he best results have 
been obtained in nephrectomies for sarcoma in adults, but even in these the 
mortality has been very large. The kidneys rna.y also require removal for 
wounds, ruptures, tears of the ureter, and occasionally for movable kidney, 
after failure of nephrorrhaphy. 

Catbctcrization of the ureters is performed in the female with moderate 
ease, and is possible, but far more difficult, in the ma.le. It may enable the 
surgeon to advise or reject nephrectomy in a given case by demonstrating the 
presence or ab8ence of a. functionally active and sound kidney on the opposite 
side. 

The lumbar operation is performed through the same incisions as those 
already described (p. 8ll), special care being taken to secure sufficient room. 
Incision of the quadratus and a vertical slit downward (Fig. 313, B), making 
the original cut irregularly T-shaped, will often be required. I<Onig's method 
(Fig. 313, 0) may be needed in cases of exceptionally large or very adherent 
kidneys. The soft parts are divided vertically along the border of the erector 
spinro; the incision is then continued anteriorly in the direction of the umbili
cus, ending at the outer border of the rectus; the muscles are divided down 
to the peritoneum, which should be pushed forward. Or the kidney may be 
reached by direct incision along the outer edge of the rectus, or through the 
linea. alba, both methods, as a rule, opening the peritoneal cavity; sometimes 
the peritoneum can be stripped off the abdominal wall and the kidney be 
removed without opening the :.tbdomen. The lumbar incisions are to be prc
fcl'l'ed, except in cases of neoplasms of large size. When the kidney is reached 
it shou ld be enucleated from its capsule, or, if the latter is adherent, should be 
separated with it from the perinephric fat and surrounding tissues. The ureter 
should be tied separately and the stump curetted and disinfected. The vessels 
should be tied by one stout silk ligature, or, better, in two bundles, by passing 
a pedicle needle carrying a double ligature between tbem, tying the two halves 
separately, and then "tying back" around the whole mass. 

The pecliclc should then be cut through with scissors at least a half-inch 
from the ligature. Further hemorrhage may be arrested, if serious, by hemo· 
static forceps left in situ, or, if moderate, by plugging with iodoform gauze 
around a drainage-tube. 

INFLAMMATORY AND SUPPURATIYE AFFECTIONS OF THE KIDNEYS. 

INTERSTITIAL NEPHRITIS as a surgical affection i:;, due eit11er to some 
inflammation or ulceration of the urinary tract below the kidney or to some 
reffex irritation, such as that from catbeterism, acting upon a kidney which 
has already long been subjected to pressure caused by anterior obstruction, 
such as urethra.I stricture or prostatic hypertrophy. A rigor may usher in 
the attack if it is acute and follows instrumentation, or the symptoms may be 
very insidious in the subacutc variety due to associated chronic obstruction or 
irri tation. In either case there are likely to be moderate fever, thirst, ano
rexia, dry tongue, and gradual exhaustion. In the absence of inflammation 
of the bladder, prostate, or urethr:.t the urine contains merely a. trace of albu
min. 1Iya1inc casts are present, but may be scanty . As a. rule, this condition 
nms into suppuration of the kidney, or, if it has arisen acutely from catheter
ism with a septic instrument, is associated with a suppurati ,·e pyelitis or pyelo-
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11ephritis. rfhcse.c?ndit i o n ~ have ~he Sa.me CaU!-l.C!oi il$ the ll?ll-SUppu.rative affec
tion, with the add1t1onal factor of mfect1on by the pyogcn1c bactcna. 

A patient who bas had chronic inflammation or a.tony of the bladder, or 
prof.italic disease with rc!'idnal urine. or an old tight stricture with occasional 
retention, or who has reccntl.v had an operation upon the urethra. or the blad
der, or who has a. renal calculus, or tubercle or carcinoma. of some portion of 
the urinary tract, may suddenly develop a high temperature, drowsiness, a. dry, 
furred tongue, a ~allow color, and rapid loss of fl esh ; or such a case may run a. 
more chronic course, with pain in the back, frequent micturition, evening rig· 
ors, quotidian or tcrti:rn 1 and a variable quantity of pus in the urine. Often 
the lumb:tr pai11 and tltc fever are in inverse proportion to the percentage of 
pus wh~lc it accumulates in the dilated and often sacculated kidney; tension 
and pam a.re grea.t, septi c absorption and fever arc marked. The discharge 
of the pus is followed by n. subsidence or temporary disappearance of these 
phenomena. 

PYO- NEP llROS!S.-If a considerable accumulation takes place, the kidney 
becomes co nverted into a mere sac or bag containing pus, an(l forming a 
tumor most prominent in the ilio-costa l space posteri orly, moderately tender 
to the touch, diminishing ~ometimes in size co incidently with an increase of 
pus in the urine, obscurely flu ctua.ting, and dull on percussion; on the rig ht 
side its dulness may be separated from tha.t of the li\•cr by a line of resonance 
over the colon, but this is not constant, as the kidney and li ver may ha.ve 
become adherent at various points. 

'rhis condition of pyo-nephrosis is most apt to occur when, in addition to 
the usual caui-cs of pyclo-nephritis, there is some anterior obst ruccion, as st ric
ture or enlarged prostate, or sti ll more constantly if the obstruction is in the 
ureter, as frum contraction of its ves ical orifice or from an impacted stone. 

llYD RO-NEP llROs 1s when not congeni tal is due to similar conditions. 
Although the ca.use of hydro-nephrosi ~ is alw:i.ys mechanical and obstruc
tive, it is congen ital in a large proportion-nearly one-third-of the cases, and 
is then due to various pathological conditions of the ureter, such as twists or 
kinks or stcnosis, or to its compression from some abnormality of surrounding 
structures, or to obstruction a.t its point of emergence from the kidney or a.t 
that of its entrance into the bladder. 

Among the causes which exert their influence later in life, malignant dis
ease of the pelvic viscera is one of the most common . 'l'hcn, of course, the 
hydro-nephrosis is merely a symptom altogether secondary in importance to the 
underlying disease, but it may serrn as an important aid to diagnosis in doubt
ful cases in the rather exceptional instances where it forms a distinct lumbar 
swelling . Impaction of a. ca lculus in the ureter, which has been found in 40 
per cent. of a.cute ca~es, is of much more practical significance, and may require 
operatiYe interference by the method alread,\T described. An accumubtion of 
urine in the kidney from obstruction in fl oating kidney may a lso be the cause 
of acquired hy<lro-nephrosis. 

It should not be forgotten that frequent micturition is in itself a competent 
~ausc for the production of hydro-n ephrosis, act ing tlirough the ort-rcpca.ted 
mterfcrence with tl1 c escape of the urine from th e vesical ends of the ureters, 
which, ow ing to their oblique course through the walls of the bla dder, arc com
prct~sed each time that that organ contracts. In this way ves ical cal culus or 
papillom:i. or chroni c cyst itis or even phimosis may produce hydro-nephrosis. 
Hydro-ncphrosis may affect either kidney, and in about 15 per cent. of the 
reported ca:.:.es both kitlne\·s ha re been involYed. 

Sy~:r1ptoms.-"'hi l c ihe ca~e is a simple one of hydro-nephrosis, i. e. 
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before infection with pyogcnic microbes has occurred, there may be almo1't no 
evidence of diseilsc of the kidney until a distinct swelling is apparent in the 
loin. or1 more rarely. in the abclomcn. In children frequency of urination may 
be the only noticeable symptom, and ma.v lead to an ineffectual search for ,.c.s. 
ical calculus and to circumcision. In adults it is even more difficult of early 
recognition, on account of the greater thickness of the ab<lominal \\alls. 

lt should not be forgotten that the frequency with "hicb hydro-nephroRis 
causes a Yisible or palpable tumor in the loin or abdomen is very slight, com. 
pared with the grca.t number of cases found at n.utopsics. In advanced cases 
the concomitant ,]isturbancc of the renal function ma.y give rise to thirst, to 
nausea or Yomiting, to persistent headache, to dryness and sallowness of the 
skin; yet these are symptoms common to many affections of the kidneys. If 
there is a rapid rate of growth, lumbar a.chm•, ob~curc abdominal pains, and 
frequent micturition may be added to the symptoms, and if the disease is bilat. 
eral there may be intermittent anuria of varying degrees, followed by uremia. 
Constipa.tion from pressure on the descending colon is an occa~ional symptom. 
When the swelling appears, it will present the characteristics which distinguish 
growth~ i1wohing the kidneys: i. e. it will first show in the flank, and will 
ba,-c the colon in front of it, and often the ~mall intestine also. It will, in 
addition. be dull on percussion, more or Jess distinctly fluctuating, and rounded 
or irregularly lobubted. A history of a lumbar tumor varying in siz<' is 
almost pathognomonic, but it should be remembered that patients with other 
cystic swellings, and even with solid tumors, will often innocently make very 
misleading statements as to changes in size which they imagine they have 
noticed. If, howernr, the rnriation was unmistttkable, and especially if a 
diminution in size was associated with an increased outflow of urine, the diag· 
nosi:; may be made with much positiveness. 'l'hc symptoms of pyo·ncphrosis, 
which may at any time supervene in such a case, will be easily recognized. 
The development of rigors, feyer, sweating1 an<l increased local pain and ten· 
deroess, together with the appearance of pus in the urine, will often clea.r up 
the case a.t once. If these symptoms arc wanting, as they sometimes a.re, the 
diagn_osis ma.y be impossible. 

llydro·nephrotic tumors have been mistaken for ovarian growths: with con· 
siderable frequency, a number of cases having been submitted to laparotom.'' 
before the error was recognizeJ.. If an accurate history is obtainable, the direc· 
tion of the growth of the swelling, its association with some remll symptom, the 
relation to the colon, and the nega.ti,·c results of vaginal and uterine examina· 
tion will usually clear up all doubts . 

It might be thought that an examination of a small portion of the fluid 
withdrawn by means of an aspirator would be conclusive, but such is not inva· 
riahly the case. It is never pure urine, but usually contains urea, with acid 
and a little albumin. Sometimes, however, these ingredients arc wanting, and 
the tapping may simply furnish a thick, purulent, putrid fluid, which could 
scarcely be clistinguisbecl from that of a pcrinepbric abscess (q . v.). 

P rognosis.-The prognosis varies with the cause. If that is ~ot mali~· 
nant or in itself necessaril.v fatal, if the tumor is of but moderate size and is 
st:1tionary, if only one kidney is affected, and if the lower urinary organs ~re 
not the seat of suppurative disease, there is but little risk to life. If both kid-
neys are involved 1 uremia. commonly results. . _ 

T reatment.-'l'he administration of drugs is of no avail. Fr1ctwns and 
manipulations have seemed to be successful in a few cases, all of them you_ng 
children1 but obviously little dependence can be placed on such methods, which 
might even be dangerous if vigorously employed. Tapping is followed by cure 
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in a certain proportion of cases, but usually has to be repeated a number of times. 
lt is better to use a small needle and to remove the fluid by aspiration. ff the 
right kidney is affected, the best point for the insertion of the needle is halfway 
between the last rib and the crest of the ilium, and about two an<l a quarter 
inches posterior to the anterior superior spine. On the left side the absence 
of the liver makes it safe to go a little higher, and a spot just below the last 
intercostal space may be selected. 

A simple aspiration may effect a complete cure, either by the relief of tension 
or by permitting the unfolding of a twist of the ureter. If repented tappings 
fail to bring about a, cure, nephrotomy, stitching of the edges of the cyst to 
the parietal wound, and drainage and irrigation l'hould next be employed . 
Nephrcctomy should be used only in cases in which a. permanent fistula 
with offensive purulent <lischargc indicates grea.t disorganization of the rena.I 
tissue and threat~n~ the dc\·elopment of sepsis. If at the first tap~ing the fluid 
is found to he d1stmctly purulent, nephrotomy should be done either n.t once 
or as soon as the tumor re-forms. 

Weir bas suggested that in c·a~es of acute septic inrnsion of the kidney an 
exploratory inci~iou on one or bo~b sides might relieve the acute interstitial 
inrnsion, and, if a large anrl well-defined focus of pus were found, might do 
still more good. He did a ncphrcctomy succe~sfully in one cai::e of septic 
p)·elo-nephritis, but the frer1uency with which both kidneys arc inrnh·ed in 
sueh cases makes it improbable that the operation would often result fa\'or
ably. 

PERINEPHRITIS.-Infhmmation in the loose connecti \'C and fatty tissues 
surrounding the kidney is of very frequent occurrence. It is most frequently 
found in adults, and is not uncommon in children. 

Etiology.-Perinephritis may be simple and idiopathic, or may be the 
result of an affection of the kidney itself. Occasionally its exciting cause is 
to be found in some neighboring or remote organ or structure, or it may be 
due to traumatism. 

Symptoms.-Whcn it is not the result of infoction, it has but little 
importance from a surgical point of Yiew. The symptoms arc vague, the 
most noticeable being localized teudemess and pain, relieved sornmdrnt by 
Hexion of the thigh upon the abdomen ; stiffness of the spina I column ; incli
nation of the trunk toward the affected side; inability to bring the ham to 
the surface on which the patient lies supine, or a.t least inabilit,Y to <lo so with
out much pain. There is also fc\·cr, sometimes quite marked. 

Diagnosis.-'l1his condition is often mistaken for coxalgia or for Pott's 
disease in the early stage. Perinephritis should be recog1)izablc by the locali
zation of the tenderness, the absence of the characteristic deformities of either 
the spine or the lower extremity, and the failure to elicit pain or tendrrness by 
pressure on the trochanter or by crowding together the vertebrre. Occasion
ally pain in the knee increases the resemblance to coxalgia. 

Treatment.-Rest is most important. Stimulating liniments applied 
with deep friction may be useful ; leeches or wet cups followed bJ: hot stupcs 
have been employed with apparent benefit. Laxatives are indicated, and 
small doses of opiates and of belladonna, by rclie\'ing the spasm of the psoas, 
may be of much ,·aluc. ~'he case may terminate in resolution, but much more 
commonly runs on to suppuration. 

PERl~EPllRTC AnRCE~s .-'J'he infective inflamma.tion in these cases ma.y 
extcnJ to the loin from any portion of the urinary or intestinal tract in rela
tion by contiguity or continuity with the retro-peritoneal connective tissue. 
Thus it has been known to follow Jithotomy, internal urethrotomy, castration, 
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prostatic abscess, appendicitis, etc. It may re5rnlt from perforation of th<.' 
diaphragm by nn em pyema. In many cases it is Rccondary to suppuratiYc 
pyeli tis, usually calculous in its origin. Actual, or at least demonstrable, per· 
forntion of the capsule of the ki<lncy is not a. necessity in these ca~e81 the 
inflammation appearing to spread by contig ui ty, although doubtlc~s all such 
cases indicate true microbic infection of the area. secondarily invaded. 

Symptom.s.-The indications of the fo rmation of pus iu a case of peri· 
nephritis a.re sim il ar to those which accompany cleep·seatecl suppuration any· 
where. Rigors, sweats, high temperature, etc. arc a.pt to be markeJ. If the 
abscess is consecutive to disease of tbe kidney and the result of the escape of 
urine through a renal fistula, the debi li ta.ted condition of the patient and th e 
putrescible and highly poisonous character of the extra vasated fluid are factors 
which give the case peculiar gravity; an intense primary septic intox ication 
(sapremia) immediately resulting, often soon followed by well-developed septice
mia. In other instances the case runs a slow course, the constitutional symp· 
toms being vague and ill defined. In these cases the fo1lowing group of local 
symptoms will be of chief diagnostic importan ce: deep-seated, paroxysmal 
lumbar pain extending into the thigh and the hy pogastrium , sometimes into 
the g roin and scrotum; tenderness on direct, and especially on bimanual, pres
sure upon the loin, one hand being in front, the other behind; increased re· 
sistance and fulness in the lumbar region, followetl by brawniness of the !'kin 
a.nd la ter by ceclema; lameness, flexion of the thigh upon the abdomen, incJi. 
nation of the body toward the affected side. arc, as in simple perinephri tis, of 
gr('a.t value; cederna of the lower limb on the same siJe is of frequent occur 
rence; the formation of a distinct fluctuating; swelling, vague in its outlines, 
would ordin arily be conclusive as to the character of the case, but if doubt 
r emains the use of a hollow needlr will rrsolve it. 

cons~~~TI~~~i~y:~:~~~sr~~:~h a~~c~;~~)~~1n;~!~~~~~s !al~mti:g~n~l:U~cl~~r~ec~~~ 
nizcd hy the absence of fever, of Hexion of the thigh, and of lateral bending 
of the trunk; hip disease and ver tebral caries, by the charactcri).ttic deformities 
and by the gait of the patients; appendicitis and pcricmca.l a.bscess, by the site 
of orig in t1l pa.in and by the concomitant intestinal and abdominal symptoms; 
psoitis and psoas abscess, by the situa.tion of the pain, which is apt to be 
anterior to a. line clra.wn from the front border of the axilla to the crest of the 
ilium , while in pcrinephritis and pcrincphric abscess the local symptoms are 
apt to be posterior to such a line (Morris). 

Prognos is.-The probability of entire recovery of course varies greatly 
with the cause. In simple cases treated by early incision recovery is prompt 
and complete. In cases dependent upon suppuration along the urinary or 
intest inal tract, extending to the rct ro·peritoueal connect ive tissue, early ope
rati on is likewise followed by cure in the g reat majority of instances. In 
cases seconclttry to pyelo-nephritis, renal calculus, etc. fistula often follows, and 
the final outcome is greatly infiuenced by th e character of the renal disease. 

Trea tment.-In all cases operation should be resorted to as soo.n. as 
the condition is recognized, or even as soon as there are distinct localizing 
symptoms i::.howing the presence of an acute inflammation with no tendency 
to disappear by resolution. An inci:;; ion on the outer edge of the qua<lratus, 
in the co!-'ito· ilia.c space, vertical or oblique, and open ing up the post:renal space, 
is of no grav ity whatever. Delay ma.y mean extensi "·e burrowmg, perfora
tion of the diaphragm with consecutive em pycma, and opening of the abscess 
in to some of the contiguous viscera or into the peritoneaJ cavity. An cxplora-
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tion by means of a hollow needle should certainly be made, therefore, when
ever the earlier symptoms of perinephric inflammation are followed by fulness, 
hardness, and tenderness, and especially if in addition there are heat and red
ness of the skin. }..,ailure to find pus in this manner may warrant further 
delay, but a persistence of the same symptoms would certainly justify a free 
incision long before fluctuation could be felt through the thick abdominal 
pnrictes. Six pints of pus were found and evacuated in one such case, although, 
owing to the thickness of the subcutaneous fat, no fluctuation could be made 
out. 

After evactmtion of the pus the finger should explore the kidney, and if 
a renal fistula is found it should also be probed . If there arc grounrls for 
believing the disease to be of calculous origin, the kidney should be carefully 
palpated) or even pierced with an exploring needle or probe, in the endeavor 
to locate a stone. If one is found, nephro-lithotomy may be proceeded with 
at once if the condition of the patient warrants it. As a. rule, nephrectomy 
even in cases of rea.I disorganization of the kidney should be postponed, as 
statistics show a. much lower mortality after secondary operations for removal of 
the kidney than after those done at the time the loin is opened for abscess or 
to permit of the extraction of a stone. 

'!'he ca1·ity should be thoroughly and forcibly sponged out, so as to remove 
all shreds of necrosed connective tissue, the d~bris of the abscess, and much 
of the infected granulation-tissue. If it is limited in extent, it may be well 
to curette the walls. Free irrigation with sublimate solu tion, the insertion of 
a. drainage-tube, the inner end of which may be carried directly into the open
ing in the kidney if there be one, and the packing of the wound with ant i
septic gauze, complete the operation. Only a few sutures at ea.ch angle of the 
wound are allowa.ble. Nutritious food, tonics, and often stimulants, are urgently 
needed by the patient during convalescence. 

rrusERCur.osrs OF TllE KIDNEY is usually associated with ev idences of 
tubercular disease elsewhere, and occurs chiefly in broken-down peri-ions, often 
of middle age or younger. It bas been differentiated in to '·scrofulous kid
ney" and "milia.ry tuberculosis of the kidney," etc., but there is no important 
clinical or pathological distinction between the varieties, which differ on ly in 
the extent of the renal involvement. If the tuberculosis assumes the miliary 
or disseminated fonn, it is apt to affect both kidneys, and, as a. rule, reveals an 
intense degree of constitutional infection. 'l'he other form is a tubercular 
pyelo-nephritis, sometimes local and primary, oftener secondary to other vis
ceral tuberculosis, and more especially to ulcerating tubercular disease of the 
bladder or prostate. 1-'he symptoms are those of pyelo-nephritis plus the evi
dences of general tubercular disease. The patient often ha~ a strongly marked 
family history or tuberculosis. 

It has been said that vesical irritation is the most usual, nnd often the most 
prominent and distressing, symptom. Dickinson asserts that in a. case contain
mg pus from the kidneys the absence of bladder symptoms excludes renal 
tuberculosis. It is more probable, however, that the frequent micturition and 
\•csical tcnesmus depend on a. beginning tubercular deposit about the lower end 
of the ureter or in the bladder itself. There may not be a lumbar tumor. The 
prominence of the vcsical symptoms and the coexistence of tubercle elsewhere 
a.re most to be depended on for diagnosis. 

The prognosis is unfavorable. 
The treatment in adnnccd cases should be pa11iative. In primary cases 

which have gone on speedily to suppuration and to the production of pyo
nephrosis or perinephric abscess, and in wh ich the condition of the kidney is 
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therefore disco\'ered during the operation for these condition~, and before thC' 
general health is much affected, operation may be considered. If but one or 
two caseous foci are found and the kidney is not much en larged or noclulated

1 

incision, curetting, and drainage ma.y suffice. In more extensiYe cfaeasc 
nephrectomy offers the only hope of cure. 

CYSTS OF TllE Krn~EY ma.y be congenital or acquired. In the former case 
they are sometimes of enormous size, and may even interfore with deliverv. 
These a.re thought to be due to defective development of the tubules, as in 
such cases there a.re often other imperfections arising from developmental fail
ure. In the adult they are often found in large numbers scattered through 
the parenchyma of the organ or sometimes occupying chiefly the cortex. They 
cannot be diagnosticated during life, as they produce no dist inctive symptoms 
and often no symptoms at a.II. 

l\Iorc rarely, however, simple or serous cysts form and constitute a notice
able tumor. 'l'hcy begin in the cortical portion of the organ au.cl grow toward 
the surface, the rest of the kidney remaining normal. 'l'he precise origin of 
these cysts is uncertain . l'hey grow toward the loin, increase slowly and nt 
first painlessly, and have the usual characteristics of renal tumors: as they 
enlarge the cyst-wall thins, and a tumor which at first may have been mistaken 
for a solid growth becomes evidently fluctuating. Hemorrhage may take place 
into the cavity of the cyst, or it may become the starting-point of a malignant 
neopla.5rn. 

The diagnosis is difficult, and it is often impos~ible to distinguish such a 
cyst from one of the spleen, liver, pancreas, omentmn, or mesentery, or indeed 
from any other intra-abdominal growth . 

Prognosis.-If unrelieved, dea.th may result from the interference with 
nutrition caused by the immense size of the growth an<l its pressure upon other 
pa.rts, or may be caused by exhaustion from repeated hemorrhages into the 
cyst-cavity. 

Treatment.-Frcquent tapping will often effect a cure. If it fails to do 
so, the cyst should be cut down upon and opened and its edges attached to those 
of the parietal wound. Complete collapse and cure often follow. If a. per
sistent fistula is left, nephrectorny will offer the only prospect of cure, but 
the fact that the kidney is probably healthy and functionally actiYe must 
weigh strongly against operation if there be the least reason to doubt the 
condition of the opposite kidney. 

IIYDATID CYSTS arc found in the kidneys more frequently than in any other 
organ except the liver and the lungs. They are sometimes secondary to 
hydatids of those organs. They give rise to the same general symptoms as do 
other renal cysts, but, owing to their tendency to rupture into the pelvis of the 
ureter and to discharge their contents by that route, the prognosis is more 
favorable. In 52 out of 53 cases collected by Hoberts the cysts were evacuated 
in this manner. and there is no authentic case recorded in which such a. cyst 
emptied itself through the loin. 

~L1he diagnosis can be made with certai nty only when the vesicles or 
booklets are recognized in the urine, or after removal through a troca.r. 'l1heir 
passage along the ureter excites the usual symptoms of renal colic. 

'l'he treatment should consist in incision, suture of the edges of the cyst 
to the parietal wound, and drainage. Daily irrigation and dressing will be 
required for a long time. ~rapping may be employed previous to incision, but 
is usually unsuccessful. 

SOLID TU)IORS OJ:' THE KIDNEY.-)Iost of these are malignant, and the 
majority arc careinomatous. The greater number, again, are secondary to 
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cancer of the testicle or to cancer of some other organ. 'l1bc most frelluent 
form of renal cancer is the soft, or rnedullary, which is oftenest found in 
young children or in persons of ad,•anced age. 

Jlematuria arnl pain in the loin, succeeded by the development of a bard, 
nodulated tumor attaining an extremely large size in a comparatively short 
time, and occurring before the age of five or after that of sixty, would consti
tute a group of symptoms justifying the diagnosis of renal cancer. Occasion
ally the passage of small cancerous masses per urethra.m admits of a positiYe 
microscopic:tl diagnosis. If this were made very early, ncphrectomy would 
offer some chance of cure, otherwise the treatment must be palliative. Butlin 
reports 2 cases out of 18 free from recurrence at the cn<l of three years after 
operation. 

SARCOMA presents the same clinical symptoms. It occurs ch iefly in the 
young. 'l'he only chance of cure lies in the early extirpation of the organ. 

INJURIES OF TUE KIDNEY. 

SuePARIETAL lNJURIEs.-Tnjuries of the kidney without wound of the 
abdominal parictcs ma.y result from direct violence, as from crushes and blows 
upon the loin or upon the ilio-costal region of the abdomen, or from indirect 
violence, as in falls from a height, accompanied by sucl<len bending of the 
trunk at the time of alighting. They are by far the most frequent of all forms 
of injury to the kidne.v. The.v may be very se,'ere up to rupture or even 
actual pulpcfaction of the organ, or may consist of an extremely slight con
tu::cion with few symptoms. 

Symptoms.-Thc hi:;tory of an accident or traumatism sufficient to have 
produced the injury, lumbar pain and tenderness shooting down toward the 
groin, testicle, or thigh 1 frequent :rncl painful micturition, and hematuria, a.re 
the symptoms most commonly present. In severe cases with extensive lacera· 
tions of the substance of the kidney there are supera.ddcd the constitutional 
symptoms of hemorrhage and shock, and sometimes of collapse. As to the 
hematuria, which is perhaps the most distinctive sign of injury of the kidney, 
it must not be forgotten that it may be marked in a. case of strain or simple 
contusion in which there has been a sudden congestion in some portion of the 
urinary tract, or m:.ty be absent in cases of laceration of the kidney in which 
the ureter is plugged and occluded by a coagulum. 

Prognosis.-In simple contusions the prognosis is favorable, and even in 
injuries attended with a certain degree of laceration there is a. larger propor
tion of recoveries than after rupture of other abdominal viscera. If death 
occurs speedily, it is usually clue to hemorrhage or collapse; later, to perito~ 
nitis or to diffuse suppuration in the loin, with septicemia or pyemia, or, if the 
opposite kidney happens to be diseased, to uremia. 

Treatment.-The patient should be kept absolutely at rest; the diet 
limited to liquids; ga11ic acid or ergot or opium and lead administered if 
hcmaturia. is extreme. Strapping the affected region so as to limit the move
ments, as in cases of fractured rib, will often give great relief from the pain. 
Enemata may be given at first if required. Purgatives shoul<l be avoided. 
Vomiting, by encouraging hemorrhage, is especially dangerous. If persistent, 
the patient should for a time be fed entirely by enema.ta. 1I1he chief difliculty 
often con1'ists in the accumulation of blood-clots in tltc bladder, followed by 
Yesical tenesmus and by retention of urine. If the blood-clots are i;:.mall, they 
will probably be spontaneously evacuated. If they are omewhat larger, 
cau~ing retention and tenesmus, a large catheter with two good-sized lateral 
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openings should be introduced and the bladder injected witl1 some non-irritating 
antiseptic solution with moderate force. If this fails, one of the crncuating 
tubes used in litholapaxy may be inserted and connected with the evacuator. 
and fluid thrown into anrl drawn out from the bladder by that mean~. 

OccasionalJy all these methods fail, and in such cases a median urethrotomy 
is indicated, ho.th to evacuate clots and to relieve retention, and also to a\·oid 
decomposition of the blood and urine and the subsequent pyelo-nephritis from 
which many such patients have died. In cases of profound shock with or with
out hematuria, but with an increasing tumor in the loi11, :rn incision F-hould be 
madC' as if for lumbar nephrotomy or nephrectomy; the kidney should be thor
oughly examined, and if torn across or pulpefied should at once be removed. 
Resection of a portion of the kidney in such cases has been proposed, hut 
seems likely to be attended with a larger mortality than nepbrcctomy. 

PENETRATING WOUNDS OF THE KrnNEY.-A wound extending through the 
soft parts to the kidney may be either extra- or intra-peritoneal. In extra
petitonPal wounds of the kidney the posterior surface of the organ is im'olvecl, 
and the wound extends through the tissues of the loin. Exploration with an 
aseptic finger is proper and will often establish the diagnosis. 1.'he appear
ance of urine in the wound would of course be conclusi,,e, hut its absence 
docs not disprove the existence of a. renal wound, as the latter may invohe 
only the cortex. neithe~· the pehis of the ~ire.ter nor a r~nal caly~ ba,'ing 
been opened. ITematuna may Le due to comc1dent contusion, but 1t always 
points strongly to involvement of the kidney. Perincpbric abscess is a com
mon sequel. 

If the wound is on the anterior surface and is intra-peritoneal, the symp
toms will include those due to extra.vasation of blood or urine into the peri
toneal cavity. 

Prognosis.-In the latter class of cascg the prognosis is very unfavor
able, but in extra-peritoneal wounds of the kidney, uncomplicated by injury 
to other structures, recovery may be expected in the majority of cases. 

Treatment.-ln extra-peritoneal wounds, rest, low diet, ergot, and small 
doses of opium, and thorough antisepsis in an<l around the wound, are clearly 
indicated. Hemorrhage may be arrested by packing, accompanied, if neces
sary, by enlargement of the wound, so as to prevent urinary infiltration. 
Drainage should be secured by the introduction of a large rubber tube down 
to the wounded surface. 

In intra-peritoneal wounds abdominal section, with nephrectomy, will almost 
always be required. 

WOUNDS OF THE URETERS. 

There are very few recorded instances of uncomplicated wounds of the 
ureter~. In. the historic case of the archbishop of Paris, who was shot in 
the loin during the revolution of 1848, and who died in eighteen hours, the 
ureter was divided close to the pelvis, but there were also fracture of the third 
lumbar vertebra and division of the cauda equina. 

1.111e uret~r has been wounded during the removal of uterine, ovarian, and 
other abdommal tumors. Occasion:illy it has been divided purposely on 
account of its incorporation with a malignant growth (Morris). 'l'he divided 
or torn end should in any event be brought to the surface of the Join or of 
the vagina and sutured there. The first successful nephrectomy was performed 
by Simon for the relief of a urinary fistula following an accident of this 
chara.ctcr. 
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STRlCTOlrn OP ·r11E U1u:TER is of ,-ery rn.rc occuncncc, except as a result 
of compression from without by pelvic or abdominal new growths. 

Watson of Boston has, however, reported two cases of stricture, in both 
of which a ureter was nearly or quite obliterated by a dense mass of connect
ive tissue. In one case there was a doubtful history of the passage of a renal 
calculus years previously. The condition was associated with pyo-nepbrosis in 
both instances. Ile has collected four other cases from medical literature. 

PART ll.-DlSEASES AND INJURIES OF TIU: BLADDER. 

Congenital Deformities.-Occasionally, but mrcly, tlte bladder is absent, 
ancl in th:tt event the ureters may open directly into the urethra, r ectum, or 
vagina, or upon the surface of the body in the middle line. 'J1he condition 
is usually associated with other abnormalities, such as undescended testicles, 
imperforate anus, etc. 

S1tpernmnerary bladders arc also rare forms of congenital deformities, 
most of the reported cases having been really examples of multilocular or sac
culated bladder. A few authentic instances exist, however, in one of which 
there were said to be five separate bladders. 

CYSTOCELE, or hernia of the bladder, is usually secondary to obstructive dis
ease. The dilatation of the organ, the thickening and weakening of its coats, 
and the straining during the frequent efforts to evacuate the urine constitute 
powerful factors in bringing about a protru~ion of the viscus. ~J1his is also 
favored by weakness or relaxation of the abdominal walls, as from ascites or 
senility, or by the existence of a broad cicatrix following abdominaJ section. 
The bladder in these cases will protrude in the lin e of the lin ca alba, but in 
others it may follow the track of the cord or of the great .blood-vessels 
through the walls of the abdomen, and appear in the inguinal or femoral or 
obturator region . In the female prolapsus frequently takes place into the 
vagina, the bladder protruding between the la.bia. 

Symptoms.-'l'he presence of a rounded Huctua.ting tumor in any of the 
above situations, increasing in size during the intervals of urination, markedly 
reduced in size by catbeterization or after micturition, and lacking the charac
teristic signs of epiplocele or enterocele, should serve to establish the existence 
of a hernia of the bl::u.1dcr. In case of doubt a grooved needle or an aspirator 
will remove all clifliculty. It should not be forgotten that in a case of cysto
cele1 especially if it be irreducible1 the intcrfe~·ence with the evacuation of the 
urine tends to favor the formation of calculi, and that one or several may 
exist in the protruding pouch and may be mistaken for nodules of malignant 
growths. 

Treatment.-,Vhen the tumor is reducible, a truss E=houl<l be worn to 
retain it in place. When it is irreducible, a support or truss with a concave 
pad may be used to prevent its increase. Operative treatment has, as a rule, 
been unsatisfactory, except sometimes in vaginal cystocele. 

ExSTROPJIY is the most frequent of all the congenital defects of the bladder. 
It occurs in m:tles in from 80 to 90 per cent. of all cases. It results from an 
arrested development of the lateral portions of the uro·gcnital cleft, which fail 
to come together to form the front of the bladder ancl the anter ior parietes of 
the abdomen. The pubic symphysis is absent. The posterior wall of the 
blacldcr, covered with mucous membrane, bulges forward through the unnatural 
opening, and is usually covered with tenacious vesical mucus. '..l1he penis is 
the subject of complete epispadias. The prostate is rudimentary. 'l'here is 
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~!~\~1~~y0~0~~~l:~~ot~:,b!~.::1;1 ~~~;r~~~;i~.;7 i~~~ ~~~~~1~~=1 Y!t;::~~~\~~w~~~1 ttb~ 
pubic bones, causes the parts to resemble the labia of the female. If the scro
tum is a.bscnt, the testes arc found in the inguinal canal. 

A similar condition in the female causes a. separation of the labia and 
nymphre and converts the vagina into a shallow fissure, but the disability pro
duced is not so great as in the male. 

Patients with exstrophy are usually found with marked cystitis from expo
sure of the mucous membrane to the air an<l from its friction against the cloth
ing. The urine is fetid and ammoniacal; the skin of the abdomen, thighs, 
perineum, and buttocks is excoriated or eczematous. ':(.lhe general nutrition is 
often affected, and the child is apt to be feeble and sickly. 

Treatment.-Appfonces intended to collect the urine and protect the ex
posed surface of the bladder have thus far been entire failures. Some opera
tive procedure is necessary as a preliminary. Of the many methods which 
have been devised, "T ootl's operation, which consists in turning down a. flap 
from the abdomen above the opening (between it and the umbilicus) and cover
ing it by two others taken from the inguinal region, is perhaps the most gene
rally applicable. In the male, Roux's operation as modified by Maury of Phila
delphia. is often most useful, and sometimes has the advantage of curing at the 
same time any inguinal hernia which may coexist. It consists in turning up a. 
lar~e convex flap from the scrotum, the groin, and the perineum, slipping the 
penis through a small opening near th.e base of the fl.~p, and sliding the edge 
of the latter beneath a second flap raised from the tissue above and to each 
side of the opening. 'l'he flaps are held in place by the "tongue-and-groove 
suture." 

Successful operations for exstrophy greatly diminish the annoyance of the 
condition, concentrating the outflow of the urine at a single point, and thus 
permitting the use of a urinal and preserving the surrounding skin-surfaces 
from irritation. Of course in the case of the male sexual potency is never 
acquired) the. penis always remaining rudimentary. 

GENERAL CONSlDERATJONS JN THE DIAGNOSIS OF GENITO-URINARY DISEASE. 

Pain.-The pain of genito-urinary disease may be consi<lercd in relation 
to lhe region in which it is felt and the time at which it is felt. In regard 
to the first subdivision, it may be remarked that the region to which the pain 
is referred should not be considered as necessarily the seat of the trouble. A 
stone in the bladder causes pa.in which is felt a.t the under surface of the penis 
a short distance back of the meatus; disease of the kidneys constantly gives 
rise to 1~ain which is felt chiefly in the groin, down the thigh, or in the testi
cle; wlule c..liscase of the testicle in its turn produces pain radiating along the 
inguinal line. In the majority of .instances, as in those mentioned, reflex pa.in 
is due to the irritation of a nerve-trunk, the abnormal sensation being 
referred to the point of termination of the nerve : pain, however, may, of 
course, be felt at the seat of trouble itself, as, for example, in urethritis, 
where the pain is felt in the inflamed urethra; in retention of urine, where it 
.is rcfc~T~cl dirc?tly to the bladder and hypoga tric region; or in prostatitis, 
where 1t 1s felt m the rectum and perineum. In some c;1ses of the last-men
tioned trouble tho pain is duplex in character, being both localized and 
1·cferrecl, a patient with a threatened prostatic a..bscess having rectal pain and 
urethral pain at the same time, the latter closely resembling that produced by 
ves1cal calculus. 
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The secontl subdi\·ision in regard to pain refers to the time at which it is 
felt. Pain <luring micturition ma.y be due to cystitis, prostatitis, or urethritis, 
or to the passage of gravel, or to a. small calculus. Pain before micturition, 
which is relieved by that act, may be due to cystitis or to retention of urine. 
Pain which is increased at the end of micturition mn.y be ca.used by vesical 
calculus or by acute prostatitis; if it is markedly increased during defeca
tion, it points to the latter trouble; if relieved by rest an<l much increased by 
movement, it indicates the former condition. 

F requency of Micturit io n.-Incrcased frequency of micturition is a 
diagnostic sign which is of value only when considered carefully in its relation 
to other symptoms. Normal micturition depends upon the healthfulness of a 
certain nerve-tract, which, beginning in the peripheral extremities of the 
nerves distributed to the gcnito-urinary appara.tus, extends to a certain por
tion of the lumbar enlargement of the spina.1 cord, and thence along other 
nerves to the muscles of the bladder and urethra.. If the sensory nen•es are 
unduly irritated, frequent micturition results. '!'his is seen in phimosis, con
tra.cted mea.tus, urethral stricture, urethritis, cystitis, prosta.titis, an<l vesical or 
renal calculus. If, on the other hand, the stimulus to these sensory nerves 
remains norm:tl, but the spinal center becomes irritable, the same effect is 
produced as in cases of sexual excess or spinal concu~sion. The nerve-supply 
ma.y remain normal, and yet frequent micturition be produced either by an 
excessive secretion of' urine, as in diabetes, or by such contraction of the blad
der as ren<lcrs it disproportionately small, so that it is over-distended by even 
a normal amount of urine. Or, again, micturition may be too frequent from 
some obstructive cause, such as hypertrophy of the prostate, or when from 
weakness of its muscular walls the bladder fails entirely to empty itself', alwa.ys 
retaining several ounces of urine. A condition which seems to combine the 
hypcrsecretion of urine with intolerance of the bladder is that known as 
"nervousness," or in its most aggravated form ns hysteria. 

It is evident, therefore, that we know but l ittle which is of value so long 
as we simply know that the patient urinates too often. Further light, however, 
may be thrown upon the Sllbject by <t question as to whether or not the fre
quency is increased by movement or by rest. If the former, a stone in the 
bladder or a pedunculated growth of the bladder may aceou11t for it. lf the 
latter, it may result from retention of urine due to atony or to an enlarged 
prostate. The patient with these last-mentioned troubles will fiutl that he 
urinates at shorter intenals at night than in the daytime. 

There are other points in relation to this act which will help in arriving at 
a conclusion. If the size of the stream is diminished, it suggests the existence 
of a stricture, a contracted mea.tus, or an inflammatory swelling somewhere 
along the urethral tract. If the force of the stream is diminished, it suggests 
obstruction, as from stricture or prostatic disease, or muscular weakness, as in 
atony. If the time required for the act of urination is increased, it likewise 
suggests obstruction or wea.k ncss. 

Hematu ria.-Bloody urine may result from a solution of continuity at
tended with hemorrhage and affecting any portion of the gcnito-urinary tract. 

When the blood is derived from the kidneys, there will usually have been 
n. history of renal disease and coexisting evidence in the shape of albuminous 
urine, granular or hyaline casts, oodema, retinal degeneration, etc. Or there 
may be the characteristic symptoms of renal calculi, or the symptoms of wound 
or contusion of the kidney, or of tumors, or tubercle of tha.t organ may be 
present. In the majority of cases the blood which is derived from the kidneys 
is found when the urine is passed to be uniformly clistributeJ thrnugh it, giYing 
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it a dark smok,v hue, but in cases of wounds or of malignant gro" ths of 
the kidney it is passecl out in such <1uantitics that it mny fill the hlad<ler 
with clots (p. 82-l). Long, narrow cylindrical ureteral clots will often be 
voided. 

Hemorrhage from the ureters is almost always the result of the presence 
or passage of a calculus. and is attended with all the symptoms of that occur
rence, intense pain in the back and loins extending into the testicle on the 
affected side, retraction of the testicle, vomiting, cold sweat, and profound 
prostration. 

H emorrhage from the prostate, if non-traumatic, is usually the result of 

:~~~~·~}1~;1~~· ~~~~i~1 oa~~t~\~~h u~~~-a~~~~,l ~;~l~~o~!c~1fd~ts~:~~~ti::r;oe~ 1~~:~~~~ 
Hemorrhage from the urethra is rare, except as a result of instrumentation. 
In both urethral and prostatic hemorrhage the blood is discharged in clots, 
sometimes tubular or cylindrical in shape, which precet.le the stream of urine. 

Hemorrhage from the bladder may be suspected whenever the symptoms 
do not point to any of the a.bo\'C conditions, and, of course, may be recognized 
with certainty when its immediate cause can be discovered. A vesical calculus 
or tumor (usually a papilloma), a tubercular or carcinomatous ulceration, may 
be recognized by the sound, the presence of fragments of the neoplasm in the 
urine, the cystoscope, etc. 

In acute cystitis or prostato·cystitis the symptoms of frequent and painful 
urination, with tenesmus, will point to the cause. Obstructive disease in the 
form of hepatic enlargement or abdominal tumors by pressing on the vena cava 
may give rise to a degree of congestion in the vesical plexus which results in 
bemorrlrnge. 

Certain drugs, as cantharides and turpentine, in full doses produce the 
same conditions. Diseases attended by profound alterat ion of the blood, as 
])Urpurn, scnrvy, and occasionally some of the exanthemata, may be accom· 
pa.nied by vesica.l hemorrhage. The invasion of the coats of tl1e bladder by 
the Bilharzia lia>matobia is a possible cause of hematuria in some Eastern 
countries. All these conditions are easily recognized by their concomitant 
symptoms. 

Treatment.-Of course when the ca.use can be definitely ascertained it 
should be removed. In moderate hemorrhage without great distention of the 
bladt.lel', and with no serious interference with urination, the clots may safely 
be left to the processes of nature if the bladder is a non-infected one. They 
will graduall.v become disorganized and will pass out in shreds or dissolved in 
the urine. lf', however, they fill up the entire bladder and become obstructi\•e, 
or if such bleeding occurs in a case in which there is already amrnoniacal and 
fetid urine, it will be necessary to wash them out and to irrigate the bladder 
with antiseptic and bemostatic solutions. A full-sized catheter with Yery 
large eyes should be used, an<l boric-acid solutions should be injected and 
drawn out again by suction. The evacuating tube and washing bottle used in 
litholapaxy will be found very serviceable in such cases. After the bladder 
is free from clots, ni trate-of-sih•er solu tions, from 1: 10,000 to 1: 500, may be 
carefully employed with great advantage. In case of failure with the catheter, 
a cystotorny, supra.pubic or perinea!, is indicated. In the majority of cases 
the for~er is preferable1 as permitting at the same time a more satisfactory 
explonition of the bladder, and possibly the removal of the cause of the 
hemorrhage, as by excising a tumor, curetting a tubercular ulcer, etc. 
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R ETEXTI OX OF URINE. 

'fh e bladder may fail to empt~r itself on account of various cau~es : 
(1) Obstructive <·a uses are found in urethral stricture, RJ>aRmod ic or organic; 

hspert rophied prostate or acu te prostati tis: impacted calculus: tumors of the 
urethra. and bladtler: congeni tal a trcsia of the urethra or of the preput iat 
ori fice; constriction by a stri ng tied around the penis; pressure by the grav id 
uterus ; or fcc.:al impaction. 

(2) D~ft'('lh1c el:pulsive .force ma,V resul t from para}yRiS; from diseaRe Or in
jury; from a.tony; from refl ex inhi bition, as after the ligature of hemorrhoids ; 
from shock or great muscuhtr weakness in low fe vers, etc. ; or from the tox ic 
act ion of drugs, as belladonna, opium, or cantb arides. 

Symptoms.-Tn either event the symptoms of retent ion are ensily rec
ogni zed. rl'h e loca.l signs are the gradwll formati on of a hy pogastric tumor 
rising into the ttbdomen and sometimes extending above th e umbilicus. The 
elongation of the vesic.:al fascia. caused by this rise of th e viscus is accompanied 
by a. similar elongation of the urethra, so that, as in prostatic hypert rophy, 
an ordinary catheter rna.y not be long enough to reach th e bladder. 

The tumor is rounded in outl ine. and in thin persons can be seen through 
the abdominal walls. I t is most prominf'nt when the pa.ticnt is erect. I t is 
dull on percussion and flu ctuates; the flank s arc resonant. 

Fig. 314 sho11·s the swell ing caused by a distended bl adder. This has not 

F w.314. 

Distended Bladder misiaken fo r an Abdom inal Tumor (original) 

seldom been mistaken for an abdom inal tumor. A ca.thcter will instantly 
clear up any doubt. 

Tbe subj ecti ve Ry rnptoms vary wi th the cause. In acute retention the 
desire to mictura.te is ex tremely urgent, the distreRs and anxiety great; the 
patient makes constant efforts to empty th e bladder, wi th violent strai ning, 
often accompanied by escape of the contents of the lower bowel. If the reten
tion is complete, th ese s_vmpto rns continue with increasin g ~ever i ty un ti l th e 
pa.tient passes in to tL condi t ion of toxemia, with rigors, fe ver, failure of circu
b tion, dry brown tougue, delirium, hiccough, stupor, and finn.11.v death. If 
the retention is incomplete and th e disten tion of the bladder is fa irly relieved 
by the esca.pe of a. few drops of urine from ti me to t ime. these sym ptoms ma.y 
be slower in mttking their appearance, and the case will rnn a more chronic 
but very ~ imil a r course. 
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'rhc most insidiou~ cases, however, arr those in which either from paraly~io 
or from the very gradual production of the condition it is not :lttcnded with 
any unusual sensations, the patient often complaining only of the dribbling of 
urine, which is almost constant, and which results from the o''crflow from a 
bladder already distended to its fullest capacity when fresh drops of urine enter 
it from the ureters. 'l1his dribbling-the "incontinence of retention "-is too 
often carelessly or ignorantly regarded as evidence that the bladder is empty
ing itself, and many fatal cases have resulted from this mistake on the part of 
patient, nurse, or physician. 'The cond ition is most fr~quent in cases of pros
tatic enlargement, of vcsical ~nlralysis, and of old stricture. 1'he secondary 
effects of retention of urine Ill such cases arc those of obstructive disease 
already described. (See section on Diseases of the Kidneys.) If long contin
ued, it results in disorganization of the secreting strncture of the kidneys from 
the backward pressure. If acute and complete, it may produce fatal suppres
sion of urine from the same ca.use. 

Treatment.-'l'he management of a case of retention of urine will depend 
upon the ca.use and the acuteness and urgency of the symptoms. When cathe
terism is possible, it is the surgical procedure obviously appropriate to the great 
majority of ca~es . In urethral or vesical spasm occurring <luring acute ure
thritis. or in the retention due to a. gononhcal prosta.titis, a. short delay may 
be justifiable, during which warm baths, opium, enemata, leeching to the peri· 
neum, etc. may be tried, but even in these cases the catheter should be resorted 
to promptly if the symptoms are at al1 urgent. 'l'hc special treatment appli
cable to the other conditions before mentioned wi11 be found described under 
their respective headings. 

In some cases, howeYer, catheterism is found to be impossible, and it is 
evident that immediate relief should be g iven the putient. Three routes for 
entering the bladder have been described and employed: (1) suprnpubic; 
(2) perinea!; (3) rectal. 

Of these, the first is to be preferred jn the vast majority of cases. rrl1c nee
dle of an aspirator, or a small trocar and canula., should be inserted in the 
median line just above the symphysis and lhe urine withdnl.wn. 1'he usual 
ant iseptic precautions, including shaving of tlic pubes, should be ta.ken: the 
operation requires no skill in its performance and is attended with remarkably 
little clanger. The small puncture should be closed at once with iodoform an<l 
collodion . 

(2) 'l'he perinea! route bas been advocated by H owlett, and also by Harri
son, in cases of enlargement of the prostate (q. i1.), but is not to be recom
menclc<l simply for the relief of retention. 

(3) Rectal puncture, by which the bla<l<ler is opened by a large curved trocar 
and behind the base of the prostate, has been cmploved in manv instances, 
hut is e\·cn less desirable than the perineal route. · · 

INJURIES OF THE BLADDER. 

The bladder may be wounded directl_v, as in stabs, gunshot wounds, etc., 
through the hypogastrium, the vagina., or the rectum, or even from the pos
terior aspect through the sacro-scia.tic foramen; or it may be punctured by 
one of the pelvic bones1 usually the pubic, in cases of fracture of the pelvis; 
or it may be involved in the rent occasioned by a. violent disjunction of the 
symphysis pubis. 

When there is a wound communicating with the surface of the body 
through the abdominal wall, the diagnosis is usually easy. 'fbe escape of 
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bloody urine in some cases. or in others the digital exploration of the wound, 
will a.t once rcvca.1 the chamcter of the injury. But in cases a.rising from 
fractures or in those in which the bladder is ruptured, the recognition of the 
condition may be much more difficult. In cases where a. violent compressing 
force is applied during distention, as where a. wheel of a. heavy wagon passes 
0 ,·er the lower part of the abdomen, the healthy blacl<ler, if clistcndecl at the 
time, may be ruptured. An atrophied or atonie<l or ulccratc<l bladder may 
gi\'C way under a. ~nuch more insi~nifica.n.t force, such as involuntary contrac
tion of the a.b<lommal muscles dunng vesical tenesmus. 

In the former class of cases the rent in the blarlcler is usually in the· pos
terior wall, running downward from the urachus; in the latter it occurs at the 
region of greate t weakness, sometimes involving a saeeulus or divcrticulum 
(Pla.te XXl, :Fig. 1) consisting only of mucous membrane and cellular tissue 
and protru<ling between the muscular ridges of an hypertrophied bladder, 
sometimes pa~sing through a. spot which has been thinned by the pressure of 
a. calculus or infiltrated by tubercular, syphilitic, or carcinoma.tous deposits. 

Symptoms.-lf there is " history of a severe fall or of the application 
of a. compressing force during distention of the bladder, followed by collapse, 
with inability to mictura.te, wound or rupture of the bladder should be strongly 
suspccte<l. The introduction of a catheter will usually be followetl by the 
escape of only a little blood or bloody urine. If a known quantity of a 
warm boric-acid solution be injected with moderate force into the bladder, the 
gradual rise of that viscus from behind the pubes into the abdominal region, 
which should occur when it contains from eight to ten ounces of liquid, does 
not take place, and on permitting the escape of the fluid through the catheter a 
diminished quantity will be found to have returned. Filtered air can also be in
jected into the bladder by an ordinary Davidson syringe over the outer end of 
which cotton has been tied . If the blaclrler be intact, it will become distended 
as a supra,pubic tymp:mitic tumor, and the air will escape through the cathe
ter; if it be ruptured, the air will distend the general peritoneal cavity and 
will not escape through the catheter to any extent. If the rupture is extra.
peritoneal, emphysema of the cellular tissue will be produced. 

In the presence of this g roup of symptoms it will be certain that there is a 
wound or rupture of the bladder, but it must not be forgottrn that a minute 
perforation or puncture, followed by leakage, may exist and be of gra.rn 
importance, while none of the above phenomena can be elicited, an<l that occa
sionally, though rarely, the opening in the vesical wall has been valrnlar in 
character, and has permitted the bladder to contain a considerable quantity of 
urine under pressure, though allowing it to trickle through when the organ 
has collapsed. 

'l'he two chief varieties of wounds or ruptures of the bladder arc: (1) the 
extra-peritoneal; (2) the intra-peritoneal. 

In the first variety the urine escapes into the pre-Yesical connecti \'C tissue 
or into the vesico-rectal or vesico-uterine space. If not removed by operation, 
cellulitis and sloughing follow, involving the neighboring parts atHl often 
extending to the anterior wall of the a.b<lomen or opening the rectum or vagina. 
l'be patient dies from septieemin . 

In the second variety (the intra-peritoneal) there may be one or even two 
da.ys during which no special symptoms manifest themselves. '!'he more 
nearly normal the condition of the urine the longc_r the interval_, but sooner or 
later general peritonitis occurs, and the patient dies quickly with a. distended 
abdomen and symptoms of shock . Intra-peritoneal rupture may be suspected 
in the interval if on catheteriza.tion the instrument seems to enter a large 
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c:w ity, lik e a capac ious bladder, and ca n be mo,·cd freely, and yet littl e or 
no urine can be withdrawn. 

Treatment.-Whenever there is good ground for suspecting a. wound or 
rupture of the bladder, operative interference is imperative. An incision 
should be made through the hypogastrium , as in suprnpubic lithotomy, the 
rectal bag having first been introduced and di tended, as in that operation. 
'l'he peritoneum should be gently rolled up, with the pre-vesical fat , and 
the parts carefully inspected. If a rent is visible or if an exlra,·a:-;;ation 
of blood and urine leads to one, it may be sewn up and the surroundin" 
region irrigated and drained. If the edges are much lacerated or contused, ~ 
would be better to put a large drainage-tube into the bladder. If the urine 
has found its wa,y into the scrotum or perineum, free incisions must be ma.de 
in those reg ions to give it exit. If the rent is not discovered by inspection 
and palpation, it is well to open the bladder and explore its inner surface with 
the finger. 

If an intra-peritoneal opening is found, the abdominal incision should be 
extended upward, the peritoneal cavity opened and the wound in the bladder 
closed by means of Lembert sutures, fine silk being the best material and 
the st itches being inserted through only the muscular and peritoneal coats, and 
not through the mucous membrane. '!'hey .should be a.bout one-eighth of an 
inch >tpart. 'l'hcy m:iy be tested by distendrng the bladder before the abdomi
nal wound is closed. The peritoneal cav ity is then irrigated, and if there is 
any peritonitis a drainage-tube is inserted. Some modifications are ad\'ised 
by different surgeons, but on the whole it may safoly be sai d that prompt 
operative interference, sutu re of the bladder, antiseptic irrigat ion, and drain
age have greatly lessened the mortality after injuries of the bladder. The 
adoption of 'rrendelenburg's positi on simplifies these procedures. 

The results of laparotomy for intraperitoneal rupture of th e bladder, 
as shown in the cases of MacCo rmac, Jlolrn cs, J lalstrom, Grant, Blum, and 
others, arc in the high est degree encouraging, 7 out of16 cases having recovered, 
while in 8 of the 9 fatal cases the average time between th e operation and the 
injury w::is twenty-eight hours, and in the ninth case the vesical sutures were 
faul ty. ~n Blum's case recovery ensued, though the operation did not take 
place until forty hours after the rupture. 

A'l'ONY OF THE BLADDER. 

'fhe condition known as atony of the bladder is by no means uncommon. 
and may even be said to ex ist in a. minor degree in almost all persons past 
middle age. Every male adult who will carefull y observe his own experience 
will in all prob:ibility find that he is un:iblc to eject as forcible a stream of 
urine from the bladder as when he was a boy; an<l the sligh t enfeeblement 
increases very distinctly when middle age is past. This form of atony may 
be said to be physiological. 

'l111ere is another variety, which is a true muscular pareRis, an actual l~ss o.f 
tone, as the name implies, in the muscular walls of the bladder, and which 1s 
dependent upon well-recognized ca.uses. 'rhere is a distinct tbinni.ng and 

;;-:~·~~~:.i~~f 0~r::' ~1:~ t:~~~.~~:·1~1?fi\~;·s~h:0~;:~]~,·;~ ~~~~e~,~·~\-~f d11 ~\:~:~~e '',~!~'uf~i~:~ 
in contracturc precisely similar to that which occurs in disused muscles. else
where. In the one case the bladder is n. mere flaccid pouch capa.ble of disten
tion to a large extent , but quite incapable of completel.Y emptying itself. In 
the other it will hold only a few ounces of urine, but cannot completely evac
uate that quantity. 
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Between thc~c two extremes and a condition of health there are all 
degrees of atony. A common cause of these retrograde changes in the blad
der, apart from senili ty, is over-distention, which may be chronic and de
pendent upon some obstructive condi t ion, such as enl arged prostate, vesical 
tumor situated near the neck of the bladder, tight urethral stricture, etc. ; or 
it m:iy ha.vc resulted from true paralysis of the bladder, which is very apt 
in neglected cases to be followed by secondary a.tony; or it may have been 
clue to persistent neglect of the calls of nature on the part of the patient, 
whose occupation or whose pleasures were so preoccupying as to lead him 
habitually to postpone the empty ing of tho bladder until the need of doing so 
became impcra.t ive. Or the cause may have been acute over-distention hap
pening on some one occasion when for a long period it was impossible for the 
patien t to find an opportunity to urinate. In these instances the over-stretch
ing of the muscular fib ers is probably the active factor. In :my event, the 
result is that the patient is unable to void his urine, and that a certain quan
tity is retained after ea.ch act of micturition. 

It is this "residual urine," as it is called, which, both in cases of prostatic 
disease and in vesical a.tony, constitutes at the same time a. serious difficulty 
and a guide to the proper treatment. If allowed to accumulate, it will sooner 
or late r result in over-d istent ion of the bladder, or it may decompose and set 
up a. troublesome cystitis. I t should always be evacuated by regula r catheteri
zation, which should be performed two, three, or four times dtiily accord ing to 
the quantity of residual urine. This is. of course, a form of retention of urine, 
but that expression is usu:illy :issociated with the idea of compl ete retention 
the result of obstructive disease of the urinary tract or of an absolute paralysis 
of the bladder-wall. When th is is acute, it is readil_y recognized by the history 
of non-evacuation of urine and by the presence of the characteristic hypogas
tric tumor, which soon becomes a.b<lominal if no relief is afforded. But there 
is a p:trtial retention of urin e which, though not so imm edi11tcl.v dangerous, is, 
by reason of its g reater frequency, a far more import::i.nt surgicnJ condition . 
In its lower grades it is often not recognized, and the symptoms of freq uent 
micturi tion, loss of' force in the stream, dribbling of urine, etc. arc referred to 
cy~titis and treated accordingly. Of course there may be a combi nn.tion of 
various conditions associated with a.tony and with partial retention; in other 
words, the original lesion may base been a stricture of the uretli m or an acute 
prosta.titis or a. prostatic g rowth or an impacted urethral calculus, or it may 
occur after certain operations, particularly those upon the lower encl of the rec
tum, as the ligation of hemorrhoids, when there is often a refl ex inhi bition of the 
micturition-ccnter of the spinal cord, followed by retention of urine. But in all 
these cases it is the over-distention and atony which constitute the most efficient 
cause of partial retention of urine, and this is t rue even in cases of prostatic 
enlargement in which there is a permanent obstacle to the free passage of urine. 

1.1he methods of treatment which are worthy of trial ma.y be grouped under 
four heads, it being premised that if there is marke<l cystitis a preliminary 
course of treatment may be necessary before the other methods can be fairly 
put into application: 

(l ) C:atheterization.-'J'he patient should be inst ructed in the use of a 
catheter, uncl should n.lso be to ld how to keep that instrument aseptic, and, 
for greater precaution, how to disi nfoct it before each insertion. Jn cases 
where four ounces of urine are retain ed he should use it twice daily, n ight and 
morning; if the residual urin e reaches six ounces, he shou ld use the catheter 
once CYcry eigh t hours; and if it amounts to eight oun ces. catheterization 
should b5~ employed e\'cry six hours. (2) Irrigation of the bladder with cold 
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boric-acid solutions, beginning at a temperature of 90° to 100° and graduallv 
reduced, or permanganate of potassium, in the strength of three grains to th'c 
ounce, will sometimes be found of great use. (3) Electricity is often of con>iil
erable benefit, and may be applied in the manner long ago suggested by ~ir 
Henry r.rhompson. An insulated electrode is carried into the bladder and the 
other moistened electrode placed over the hypogastriurn, a weak current being 
passed directl,v through the walls of the bladder. 'l'he _strength is gradually 
111creased until slight sensat10ns of discomfort a.re cxpenenced. The applica
tion mn.y be varied occasionally by putting the other electrode in the rectum. 
In mild cases which come under care immediately after the occurrence of oYer
distention this is of much benefit, and in later and more serious cases it ma.y ho 
a useful adjuvant. (-!) Strychnia i• the only drug which produces beneficial 
r_esults in these cases, and e\'e_n U})On it but little dependence can be placed. 
lt mny be given in combinat1on with ergot, cantharides, or tincture of the 
chloride of iron. 

URINARY CALCULUS. 

The normal urine is a watery solution of various organic and inorganic 
materials dissolved in water, the la.tter constituting about 90 per cent. of the 
whole. 'J'he important organic constituents arc urea and uric acid; the inor
ganic consist of the bases, chiefly sodium, potassium, and magnesium, with 
which the uric acid unites. Other acids, especially phosphoric and sulphurir, 
form salts with the same bases. ~rhcse with the chlorides make up the bulk 
of the inorganic substances contained in urine. 

1'hcrc is, of course, also mucus derived from the kidneys and bladder, and 
a. certain amount of renal and vesical epithelium. 'Yl1en urine is entirely 
normal and has been recently passed, it shows no sediment except a little of 
this mucus containing a few epithelial cells. After fermentation various forms 
of amorphous urates form and settle, and the urine becomes turbid from the 
presence of the products of decomposition . 

Uric acid, alth_ough normally present in the proporti?n of only about 
1: 1000 in the unne, is of great importance in the formation of calculi, and 
with the uratcs, especially those of sodium and ammonium, makes up the bulk 
of most urinary deposite. 

Oxalic acid is sometimes found in the urine in combination with lime in 
the shape of octahedral or of dumb-bell crystals. 

The phosphatic deposits in the urine arc composed of admixtures of the 
alkaline phospha.tes, those of sodium an<l potassium, with the earthy phosphates, 
the bases of which are calcium and magnesium. In formcnting urine in which 
the urea has been decomposed into ammonium carbonate the phosphoric acid 
unites with the ammonium, and deposition of the triple phosphates takes place, 
the sediment containing the ammoniaco-magne:-ium phosphate and calci~m 
phosphate. 'l'he alkaline phosphates, being soluble, do not occasion depoSits. 

C!Jsline is found rarely among urinary sediments, and is in the form of 
hexagonal crystals, smaller than those of uric acid. It contains a large amount 
of sulphur (25 per cent.). It is never found anywhere else in the body, and the 
mode of its forma.tion a.nd the circumstances which favor it nrc unknown. 

'l1lrn general conditions which favor the formation of an excess ?f urinary 
deposits do not va.ry grea.tly for these different forms .. Th_ey in~1cate, a: a. 

~~~~~,e~~1f~~~ :~li~i~~~S~J~e ~~~<l t~~:~~L1;:~~1~~ ~~s~~~fent~ e~~:1!~t~~~;1~~:!:1'~!~~~~d 
sugars, insufficient exercise, etc. But, while these are important facto~-s, tl~ey 
do not of themselves, as a. rule, bring about the forrnat10n of caJcuh. 'Ibe 
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presence of the colloids is necessary, and these are furnished in the shape of 
mucus and muco-pus whcnC\'Cl" any catarrhal condition of ~he urinary tract is 
superadded to the excess of solids contained in the urine. In addition to these 
chief predisposing ca.uses there axe others of minor importance, such as age, 
sex

1 
race, etc. These ma.y be briefly considered : 

Age.-Cbilclren are especially liable to the formation of uric-acid calculi 
(primary calculi); old persons, to the development of phosphatic stones 
(seconda,ry calculi). In the form~r the uric acid, which is in feeble combina
tion with the alkal ine bases, is liberated by a.n excess of acid of a.ny sort in 
the urine, and the uric acid crysta.llizcs in the presence of the renal mucus or 
of the \'esical mucus, which binds the crystals together, forming a concretion 
which makes the nucleus of a stone. The same process takes pl<tC(' in the 
majority of cases whene\'er stone forms in acid urine, the stone growing by 
fresh accretion of uric aci<l or of the urates. Oxalate of lime may in the 
same manner crystallize and be deposited in either of its forms . 

In old persons, especially in old men with enlar~ed prostn.tes, residual 
urine, an<l cystitis, the urine, which has become alkaline from fcrm('ntation 
and decomposition of urea into ammonium carbonnte, contains nll the rnaterictls 
for the formation of stone around a.given nucleus of an~· sort. Sometimes, e~pc
cially in gouty or rheumatic individuals, the nucleus is a small uric-acid con
cretion descending from the kidney: sometimes it consists simply of a. number 
of phosphatic crystals glued together by the thick, stringy vesical mucus; 
sometimes it is a blood-clot. a spicule of bone, a piece of bougie, or a foreign 
body introclucccl mto the bladder by the patient. In any event, continued 
precipitation of the phosphates in the alkaline urine goes on, and secondary 
stone-formation occurs. 

Sex.-Owing to the shortness of the female urethra., its large caliber, the 
a.bsence of obstructive disease, and the comparative infrequency of vesical 
disease in women, they are very ra.rcly the subjects of stone. It is estimated 
that only about 5 per cent. of all cases of stone are seen in females . 

Race.-Negroes seem especially free from the liability to urinary calculi. 
Statistics show that in this country less than 4 per cent. of' the cases operated 
upon for stone occur in negroes. 

Constitutional disease, particularly gout and rheumatism an<l lhe associated 
condition known somewhat vaguely as lithemia, favors the formation of calculi, 
especially of the uric-acid variety. 

Lo,·al lJil!ease.-As alre:vly stated, prostatic hypertrophy with con~ecutive 
bladder-changes is a common cause of secondary stone-formation. Urethral 
stricture is much more rarely a cause, probably because the <'xpulsi,·c power 
of the bladder is unimpaired. Atony of the bladder favors the retention of 
~mall fragments of gravel or of urinary deposits of any description, an<l thus 
often leads to the development of calculi. Any disease of the kidney pro
ducing excessive secretion of renal mucus, and indeed any. c:itarrhal di~ease 
of any portion of the urinary tract, will favor the formation of calculi. 

VAlllETl'ES OJ•' UnINARY CALCULr.-Stones may be cla$SifieU either 
according to their chemical composition or with relation to the circumstances 
attending their forma.tion. 

'l'hose forming in acid urine (the mucous membranes of the urinary tract 
being usua1ly una.ffecte1l by disease) are cbicHy, in the order of frequency, the 
uric.acid calculi, the oxal:itc-of-lime calculi, the ura.t('s, anti the rarer forms of 
cystine1 xa.nthine, indigo, etc. TLose forming in alkaline urine (iolc<:ondary to 
catarrhal disease of the kidneys or of the bladder) arc the phosphate or car
bonate of lime, "bich usually origintttes in the kidney, and the phospbatic cal-
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culi-thc ammon iaco-magnesian vari ety-formed on ly in ammonin.cal urine 
and therefore almost always orig inating in the bladder. , 

'J'hc majority (probably two-thirds) of all stones have nuclei of uric aci1 l ; 
of the remainder, a considerable proportion have nuclei or crystals of oxalate 
of lime or of the urates : others contain lumps of inspissatcd mucus or blood· 
and. in adc~ition a.n endless variety of for~ign bodies. intro<l.uccd by accident: 
fin<lrn g their way into the blaclcler from disease of ne1ghbormg bones or cai·
ities (as after ulcern.tion of a dermoid cyst, or after the formation of vesico
rectal fi stula.), or foreign substances, such as portions of whip-lashes, shoe
strings, pen-holders, etc., which have usually been introduced by the patient 
under the influence of morbid erotic desire. Such patients are commonly 
either boys at about the age of puberty or old men with waning sexual powers. 

Th e form, size, and density of a calculus depend upon its chemical com. 
position, the condition of the bladder, and the length of time during which 
the stone has been growing. Usually, however, it may be said that stones are 
either oval or rounded in shape, flattened on several surfaces, and, if there are 
other calculi in the bladder, presenting facets worn by attrition of one stone 
against the other. The surface of a calculus may be very rough and inegular 
or may be smooth and uniform. 

In size it may vary from that of a bird·shot or a pea to one measuring 
many inches in ci rcumference and weighing several pounds. In this country 
the largest stone extracted without fragmentation, without sloughing of the 
parts, and with recovery of the patient, weighed nine and a half ounces and 
measured eight and a half inches in circumference (White of Philadelphia). 

Symptoms of Vesical Calcu l us.-In many cases before the develop· 
rnent of vesical symptoms the descent of th e nucleus from the kid11cy will 
have been announced by the characteristic ph enomena already described under 
th e head of Nephritic Colic. (Sec p. 813.) A history of this sort is therefore 
an important indication in cases of suspected stone, and if clear and unmistak· 

:;:p~~~1L~l~10\~a! t~~ d~~~i~~d, t~/:if~~;~~j o~~~;n~~~a:1\~'~~, i~ 0t~~·c;~:~l.rnrf~~u~~~ 
important of these sym ptoms of vesical calculus are as follows: 

(1) Frequent w·ination, more marked by clay than by night. The patient 
is obliged to empty the bladder at intervals varying from two or three hours to 
every few minutes. 'fhe desire to do so is irresistible and sudden. It is much 
increased by act ive motion, as on walking or riding O\'er rough roads or streets. 
It varies with the size and shape of the stone, and is often greaier when the 
stone is of small size than when it is large, as in the former case the degree of 
motion imparted to the calculus during movements of the boJy is greater than 
when the stone is of large size and bas made for itself a. place in the bas.fond 
of the bladder. Frequent urination is also more marked if the stone has an 
irregular surface than if it is smooth and uniform. A stone may be of very 
considerable bulk, but if part ially encysted or if held in place by bands of 
organized lymph it may g ive rise to astonishingly little disturbance. Fre· 
q ucncy of ur ina.tion is more marked in young than in old pe1:sons. I1~ t~e 

~}~~e~·a!~~~~di 8o?~~~~ b81~:3~e~~,r~~~~~~eXnt\'.~~c~~~nt;c~ 1~~~t~~~ts8t~no:t1 ss:1;:i:i~·~1~1r~ 
tiun. In these cases the usual nocturnrtl freq uency of urination will continue 
unmo1lifl cd by the presence of the calculus. It is for thi i! rea$.Oll that in every 
case of cnla.rged prostate a carefol examination for stone should be made even 
when special symptoms of its pre:;encc are not to be noticed. . . 

(2) Pain.-'l'he characteristic pain of stone is darting and b~rm~g rn cha
racter, is felt during micturition, but is most severe at the tcrmmation of the 
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act, when th e irritated or inflamed mucous membrane of the empty bladder 
comes in contact with the calculus. '£be pain is mrely refcrreJ to the bladder 
itself, but is commonly felt on the under surface of the penis <"t short distance 
behind the ex ternal mca.tus. I t often continues for a long time or until suf
ficient urine has collected to remove the walls of the bladder from cJosc con ta.ct 
with the stone. It is more apt to be present in children than in ol<l men, for 
the reason given above-namely, the lessened liability of the stone to come in 
contact with the vcsical neck in old men . Boys will often prci::.cnt a.n elongated 
ancl inflamed prepuce from traction upon it to relieve this pai n. It may be 
almost entirely absent in cases of encysted stone. It is aggravated by rough
ness of the calculus and during exacerbations of cysti tis produced by improper 
food or drink. After having existed for some time, it ma.y gnidually lessen in 
severity, and finally almost disappear. In these cases the stone has probably 
become fix ed to a particular spot in the bladder by the formation of inflam
matory adhesions or by becoming lodged in a. sa.cculus or cliverticulum, or par
tia.Jly-organize<l lymph may have filled up the inequalities of its surface, or the 
same effect ma.y be produced in the case of a. rough and irregular calculus 
through the deposition of phosphatic material, making it smooth and regular. 
In chronic cases of a.tony of the bladder a.ncl in cases of vcsical para.lysis 
neither pain nor frequen cy of micturition is marked. 

(3) 81tclden I ntcrrnption of the Stream during Urination.-During the 
early period of stone, while the calculus is sti ll sma ll and rnova.ble1 it is often 
swept into the neck of the bladder and acts as a ball valve, completely obstruct
ing the vesica.l or ifice of the urethra. For the reasons already given, this 
symptom is more common in ch ildren and young persons than in old men. 
rl1he patient often learns the best method of obv iating the difficulty himself, 
and will assume some peculiar or unusual position which experience has taught 
him will dislodge the stone and permit the completion of the act. 

(4) llematw·£ri as a symptom of stone is of value only when associated 
with other symptoms. It is due to the wounding of the congested mucous 
membrane by contact with the calculus ; hence it is aggr:wated by exercise 
and is most noticeable a.t the end of micturition. I t is commonly present in 
adults, less so in children, and is rarely found in old persons. 

(5) 'l'he presence of muco-pus in the urine, l ike that of blood, is merely 
a corroborative symptom due to the concomitant cystitis, and has no special 
diagnostic value. 

(6) Priapism.-~~ l~i s symptom is often absent in adults, and of course is 
rare in ol<l persons. I t is of considerable diagnostic value in young c~i l dren. 
It is due to congestion of the vessels of the prostato·vesical region. In boys 
it may lead to the formation of the habit of masturbation. 

(7) Rejla pains in distant parts of the body may be associated with stone. 
In many cases these pains will be felt in the rectum or in the perineum; 
sometimes, however, in portions of the body far removed from the scat of 
trouble, as, for example, in the upper extrem ities, the back, thighs, stomach, 
or lungs. A peculiar pain in the foot, known as podalgia or pododynia, may 
result from irritation of the prostate or of the neck of t11c bladder, and is 
occasionally indicative of the presence of stone. lt is located in one of the 
phalanges, or more frequently in the neighborhood of the ball of tho g reat 
toe. It may extend over th e whole sole of the foot, and is apt to be asso
ciated with a variety of other conditions, especially gout or rheumatism. 
When it is <luc to stone, it disappears immediately after the extraction of 
the latter. 

Various forms of vesica!, urethral , and prostatic disease a.re accompan ied 



838 AN A1llERICAN TEXT-BOOK OP SURGERY. 

by symptoms which more or less closely simulate those of stone. 'l'he dilfercn
tia.tion is not difficult in many cases, but in others it is impossible. 

11.'he existence of the entire group of symptoms given above cannot justify 
a. positive diagnosis of vesical calculus unless a further examination is made and 
the stone found and touched by the surgeon. Even then its prcRcncc must be 
made evident to the sense of hearing, as under no other circumstances can all 
possibility of error be eliminated. 

Different forms of the vesical sound have been rccommcncled1 hut the best 
and ::-implest has a straight steel shaft, with a. short curve near the tip and a. 
smooth flattened handle. Two forms should be used habitually, one with a 
very slight curve, and the other with a short abrupt curve, permitting it to be 
carried into the pouch behind the prostate. They should be about twclvo 
inches in length, and of a caliber of about 13 of the French scale. In using 
these sounds the patient should be in a recumbent or semi-recumbent position, 
the abdominal muscles well relaxed by slight elevation of the shoulders, the 
knees drawn up, and the thighs somewhat separated. During the exploration 
the bladder should be moderately distended with water. 'l'he sound is well 
warmed and oiled, and is introduced in the same manner as a catheter, remem
bering, however, the fa.ct that its curve docs not correspond with the normal 
curve of the fixed part of the urethra, and that therefore it is especially import
ant at the time that the point of the sound is made to traverse this region that 
downward pressure should be made with the fingers at each side of tl1e root 
of the penis near the pubes, so as to elongate and straighten out the urethral 
curve. It will be found that strict attention to this will greatly facilitate the 
introduction of the instrument. Once in the bladder, the cavity should be 
explored in a. systematic manner. ~I.1he Mund should be partially withdrawn 
and reinserted in a straight line, the handle being slightly raised and depressed 
from time to time. 'fiie beak of the sound should then be turne<l toward one 
s ide of the bladder, and should be made to traverse the arc of a circle sweeping 
transversely through the bladder from above downward. It should then be 
turned to the opposite side and the same ma.nrouver repeated. If the stone is 
not found in this manner, the searcher should again be introduced to its full 
length, and the tip turned gently toward the floor of the bladder and then 
rotated from side to side, while the instrument is gradually withdrawn until it 
comes in contact with the vesical neck . If the stone is not detected with the 
first instrument, the second one, of different curve, should be introduced and 
the search repeated. Some surgeons prefer a hollow searcher, so that during 
the exploration the urine can be withdrawn or water injected (Fig. 315). 

Various plans may be adopted for increasing the thoroughness of this exami
nation. 'l'he surgeon may press down the anterior wall of the abdomen, so as 
to bring the upper wall of the bladder well within the reach of the tip of the 
instrument. With the finger in the rectum the bas-fond of the bladder ma.y 
be clcv:ltecl, so as to be brought more closely in contact with the searcher. 
'l'he patient may be instructed to stand upright, and the fluid from the bladder 
gradually withdrawn through the hollow searcher, the tip of which is a.t the 

~~;~:~~=l ~~:ct~~ t~~~fsd i~r~~~ :i::e~~l~~d~l~~df~~·ocli~~~v~~··~1111~ ~~~t1ft}~a~~:~;~ 
which elude the ordinary method. In cases of enlarged prostate the stone 
may often be more easily discovered if the buttocks are raised so as to roll 
back the stone toward the fun<lus. 

Some difference of opinion exists as to the degree of evidenc~ wh~ch is 
necessary before an operation is undertaken . A few surgeons consider it suf
ficient to feel the stone with the tip of the instrument. 'l'he majority prefer to 
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demonstrate its presence by eliciting the characteristic click . 'l'be latter is 
certainly by far the most definite and satisfactory symptom it is possible to 
obtain. and, although even that does not en tirely exclude the possibi li ty of 
error, it reduces it to a minimum. 

Now and then a. papilloma. or other g rowth will become encrusted with uri
nary deposit , and will give a most deceptive sensation both to touch and to hear
ing. Occasionully a small scale of calcareous matter will form, which can be 
felt or heard once by the sound and cannot again be found. With these excep
tions, however, the click which is elicited by th e touch of the sound upon the 
calculus is pa.thognomonic, and may ser ve as a basis for a positive diagnosis. 
'l1he statement that u if the surgeon's band is not delicate enough to detect the 
contact of his searcher with the stone without the a.id of hca.r ing, it will be 
wiser for him not to a.ttempt to deal furth er with surgery of the bladder," is 
misleading. We prefer rather to accept the teaching of Agnew, who states 
that too much importance cannot be attached to the testimony furnished by 
the ear, which i8 far more rclia.ble than the sensation communicated by touch; 
and he is ccrta.inly r1uitc within reason when he adds that if all the circum
stances attendant upon the errors of diagnosis in consequence of which patients 
ha.H been cut without a. stone being found in the bladder could be learned, it 
would doubtless be foun<l that the operators proceeded more on what was felt 
than on what was heard. 

A fasciculated condition of the bladder will sometimes cause a very decep
tive sensation to be communicated to the hand of the surgeon as the tip of the 
instrument sweeps over the ridges of the organ, and occasiona11y bony growths 
developed from the pelvis, tumors, fecal impaction in the rectum, undue promi
nence of the promontory of the sacrum, etc. have given rise to similar error. 
In all these cases, however, no sounrl is elicited. 

Sources of failure in the detection of stone may be enumerated as follows: 
(1) a more or less compl etely encysted condition of the calculus, leaving littl e 
or nothing: of its surface exposed to the immediate touch ; (2) the presence of a 
diverticulum containing the stone and communicating with the bladder by a 
small aperture, the calculus in such a case being practica.lly cxtra·vesical: (3) 
the stone may be suspended by a thread of lymph from the summit of the 
bladder, or may even be fastened to the anterior wall of th e hlacl<ler by fibrin
ous adhesions; (4) the surface of the calculus may be so covered with blood
clot or wi th lymph as to prevent the characteristic sou nd from being elicited. 
In the majority of these cases, however, the symptoms will he such as to war
rant at least an exploratory operation, when the true charncter of the case 
will be revealed. In doubtfttl and obscure ca~cs never less than two examina
tions should be made before the surgeon gives a positive opinion, and if there 
is much pain or spasm excited by the necessary manipulations on the 6rst 
examination, the sccvnd should be conducted while the patient is anesthet ized. 
1'he various plans suggested of approx imating the walls of the bladder shoulcl 
be carefully tried, and the patient put in different positions wi th the obj ect of 
dislodging the stone and bringing it within th_e reach of the searcher. 'l'he 
bladder should be kept full y chstended dur111g the examinat ion, and the 
urine should be gradually withdrawn later . In some cases stra ight sounds 
will prove more useful than those with even a slight ct11'''.e: occasionally a 
very small stone can best be detected by means of the Bigelow evacua tmg 
tube conn ected with a. wash·bottle, as in evacuation of the bladder after 
litholapaxy. • . 

Th e size of the stone may be estimated if a Thompson 's searcher (Fig. 315) 
i~ used by slipping the collar on the stem of the instrument to the mcatus after 
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the stone is first touched, and then marking the point at which the •ound ceases 
to come in contact with it as it is slowly withdrawn, gentle tapping being kept up 

FIG. 315. 

Thompson's Searcher. 

during this procedure. The measurements on the scale of the searcher between 
the collar and the meatus will then indicate approximately the diameter of the 
stone. In females the search for stone should be conducted with a straight 
sound, and, if there is any doubt remaining, the urethra should be dilated and 
the little finger of the surgeon inserted for digital exploration. 

Some idea of the composition of a calculus may often be obtained from the 
fragments passed during urination, and more definitely from those adhering to 
the blade of a litbotrite if the latter is introduced for the purpose of measure
ment previous to selecting the form of operation. Frequently, however, the 
urinary deposit, and even the superficial layer of the calculus, are phosphatic 
and derived from the sediment of the ammoniacal urine of cystitis, while the 
nucleus and the bulk of the underlying stone may be of uric acid or of oxa
lates, and very dense. 

The Treatment of Vesical Calculus.-'J'he non-operative treatment 
of vesical calculus is of chief importance in i!s relation to prophylaxis. 1'he 
attempt to procure solution of a stone already in the bladder bas been perse
vered in by the profession since the earliest da.ys, but without practical result. 
Neither drugs by the mouth nor vcsicaJ injections can be used in sufficient 
strength to exert any material influence upon a. ca lculus. It is conceivable 
that a very small and very soft phosphatic slone might be affected by acid 
solutions wea.k enough to permit of their being thrown into the blarlder, but 
litholapa.xy for such stones is so immensely superior in safety and certainty 
and promptitude of cure that no other method need be considered, least of all 
one of such doubtful utility. 

When it comes to the prevention of stone, however, the case is different. 
The advice given to a lithemic patient who has perhaps bad one or more 
attacks of renal colic, or who is habitually passing urine of high specific grav
Hy containing an excess of uric acid, is of the utmost importance. With such 
a patient it is essentiaJ to regulate the diet, the exercise, and the mode of life 
generally. 'l1hc free use of water as a. beverage both at and between meals, 
and especi:.Llly on going to bed and on rising, should be insisted upon. The 
particular sort of water to be used is a matter of minor importance, as the 
results are equally good whether ordinary cistern- or rain-water or distilled 
wa.ter, or Poland, Bedford, or any other of the still spring-waters, is employed. 
The dilution of the urine, and the consequent increased solvent power, seem 
to be secured as well by one as by the other, provided only that a sufficient 
quantity be taken. l\Iany other beneficial effects follow the habitual use of 
large quantities of water. In persons whose general strength is b~low .the 
average, and ptLrticularly in thin or emaciated patients with imperfect d1gest1on, 
milk may to a large extent take the place of water. lt should be used always 
with special care as to the effect upon the gastro-intestinal tract, and ~1ay have 
to be peptonized or skimmed, or diluted with plain water or with lune-water 
to meet the needs of the particular patient. In the m'1jority of persons who 
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habitually pass concentrated urine it will be found to be in some shape the 
best of all articles of diet, and a persevering effort to secure its employment 
shoul<l be made even when, as is so frequently the case, the patient protests 
that milk does not agree with him. 

As to the genernl dietary, the most important articles to cut off are the 
sugars and fats, and ~he most important to restrict ar~ meats and alcoh?l. Such 
patients should be directed to eat meat but once daily, and then spanngly; to 
take a minimum of sugar and of butter or other fats; to drink little hut water 
or milk or weak tea, or if wine be ta.ken to select a light claret or white wine 
and drink it largely diluted. Green vegetables, salads, and fruits, bread, eggs, 
and light fish, with a little poultry, may be said to constitute the staple of the 
diet in these cases. 

The occasiona.I use of a mild laxati vc or of small doses of calomel and soda 
in patients who a.re inclined to torpidity of the liver and defective bi le-secre
tion will be founU advantageous, but the prolonged use of the saline purga
tives. such as Epsom or Glauber salt, or of the waters containing them, Frie<l
richshall, Carlsbad, Hunyadi, etc., is distinctly contraindicated, favoring rather 
than preventing concentration of the urine. 

~Io<lerate exercise is extremely beneficial, especially if it can be taken in 
the open air and systematically. Excessive exercise to the point of great 
muscular fatigue and profuse sweating should be avoided. 

As to drugs, it may be necessary to use either alkalies or acids, according 
to the reaction of the urine and the character of the sediment. In acid urine 
with excess of uric a.cid and of the urates, phosphate of sodium in full doses, 
taken with a large quantit.Y of fluid, often seems to be of great benefit, but 
occasionally has no effect whatever. The magnesium salts Lave been recom
mended, especially the boro-citrate, where the indications for alkalies wera 
persistent. If the oxalates or phosphates are the prcdomincnt clements in the 
urine, or arc interm ingled, wh ich is often the case, the mineral acids, especially 
muriatic and nitro-muriatic, nncl to a less extent phosphoric, are of extreme 
value; and this is increased if they are given in conjunction with nerve-tonics 
and with bitter stornachics. In these cases special attention must be paid to 
the surroundings of the patient, to securing proper hygienic conditions, plenty 
of exercise and fresb air, absence of mental strain or overwork, and 1 more 
important still, avoidance of worry and trouble as far as possible. 1\ ttacks 
of stone a.re sometimes coincident with a certain degree of nervous break-down 
attributed to the pain and distress of renal colic and of the vesical irritation, 
but a.re rather to be regarded, in many cases, as a. precedent etiological factor 
of much importance. 

In the preventive treatment of stone of whatever variety the avoidance 
of catarrhal conditions of the urinary tract is of the greatest importance. In 
the absence of the colloids, the crystalline deposit of even the densest urine 
will rem:tin in the shape of fine dust or sediment, and will have little or no 
tendency to adhere or consolidate in large particles. The formation of stone 
depends in the great majority of cases upon the presence of agglutinating 
rna.terial binding together the urinary deposits. 'l111is is found in the vesical 
mucus, wLicb is in great excess in all chronic catarrhal diseases of the bl::i.dcler, 
and the proch1ction of which is favored by the existence of stricture or of 
hypertrophied prostate or vesical a.tony with residual urine. 

11hc treatment of these conditions and of the chronic cystitis which so 
often accompanies them is therefore of the utmost value in the prophylaxis 
of vesical calculus. 

A stone having once formed, the operative treatment applicable for it~ 
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rcmoYal varies according to a number of factors, chief among which are-1, the 
size of the stone; 2, its composition; 3, the condition of the kidneys; 4, the 
pregcnce or absence of obstructive disease, as urethral stricture; 5, the con
dition of the prostate and bladder; 6, the age of the patient. 

The possible methods of removing a given stone from the male bladder 
arc-1, perineal lithotomy, a, lateral, b, median; 2, suprapubic lithotomy; 3, 
litholapaxy. The remarkable change brought about in the treatment of cal
culus by the introduction of the last-named method has greatly reduced the 
field of the first two. The limitations of their employment since the develop
ment of litholapnxy, and especially since its extension to children, may well be 
indicated by the experience of Thompson, who in former days found it neces
sary to cut one in every four patients with calculus, and who now cuts but one 
in thirty. 

It is safe to say that in adults pe,.ineal litlwtomy should be done chiefly 
under the following circumstances : 1. In cases of deep urethral stricture rebel
lious to dilatation, in which by selecting the median method the stricture may 
be divided at the same time. 2. In cases of stones of moderate size and of 
such hardness and denl"ity as to make too great demands on the strength of the 
lithotritc or of the operator. 'l'his condition occurs very rarely. 3. In cases 
of atony of the bladder where there is little or no expulsive power, where 
there is already a. chronic cystitis, and where the stone is of medium size. In 
some cases a preliminary crushing of a few minutes' duration may make the 
operation the preferable one e,·en when the stone is of considerable size. 

Suprapubic litltotomy should be selected-I, when the stone is an unusually 
large one, and at the same time is believed to be of exceptional hardness; 21 

in cases of marked prostatic hypertrophy with pouched bladder, chronic cys
titis, and large stone; and 31 sometimes when the kidneys are di~easecl. 

Litlwlapaxy is the method appropriate to nearly all other cases, thougl1 • 
few exceptions to the above rules may result from the presence of such compli
cations as advanced renal disease, vesical tumor, etc. 

Preparatory T reatment.- Whatever operation is to be performed on a 
patient with vesical ca1culus, certain preliminary examinations and preparations 
are invariably necessary. The general health of the patient, especially in 
regard to the condition of the kidneys, should be carefully looked into. The 
quantity of urine passed daily should be measured for some days. The pres
ence of albumen, of blood or pus, of fetor, etc. should be carefully noted. 
Both the choice of operation and the prognosis an<l post-operative treatment 
will be influenced by the results of this inquiry. 

'l'he patient should be put to bed for two or three days previous to opera
tion, to reduce as much as possible the irritation of the blacl<ler produced by 
motion. If the urine is extremely fetid and ammonia.cal, as in old cases of 
atony or of enlarged prostate, it is well to draw it every eight hours and .irri
gate the bladder with strong boric-acid or weak nitrate-of-silver or potassiu~
permanganatc solutions. At the same time salol or boric acid in .fi"e-~ra1.n 
doses four times daily should be administered by the mouth . A nulk diet is 
advisable, though light meals may also be "llowcd, especially. in old pe~·son.s. 

r11he pubes a.nd perineum should be shaved, no matter wl11ch operation is to 
be performed, as it reduces the risk of infection even during a litho~apaxy, 
permitting thorough asepsis of the parts that have to be handled during_ the 
introduction and manipulation of the instruments. A lax:ttive should b~ given 
the night previous to, an<l au enema about four hours before, the operation. 

'.I.1hesc various methods may now be described. 
PERINEAL LITHOTOMY.-1. Lateral Lithotomy.-Tbis operation, popular· 
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ized about the end of the se,·entecntb century by Frere Jacques, and placed on 
an enduring scientific ba;is by the labors of Chesclden in the early part of the 
eighteenth century, is still the operation of preference in certain cases in adults 
and with some surgeons in almost all chi ldren. In performing it the incision 
is made in the left io:iclc of the perineum, extending through the left lobe of the 
prostate to the neck of the bladder. 

1l 1be following anatomical points bear upon the performance of all forms of 
pcrinea.1 lithotom,v : rJ1lie perineum is a lozenge-shaped space, the four angles of 
which arc at the symphysis pubis, the tuberos ities of the ischia, and the tip of 
the coccyx. rl1l1c anus is in the middle line between the tuberosit ies, and its 
center is about one incl1 and a half from the tip of the coccyx. Midway be
tween the per ineo-scrotal junction and the center of the anus is the "perineal 
center,'' which correspo1.1ds .to the middle of the lower edge of the triangular 
ligament. The bulb with its artery h es in front of the point. The middle 

FIG. 316. 

Curved Stone ForcepsforLithotomy. 

Fw.317. 

~@ 
Stre.lghtStoneForccpsforLitbotomy. 

Fw. 318. 

J..ithoton1y Staff'. 

line of the perineum is not crossed by any vessels, and, like the median 
line of the neck ::md abdomen 1 is comparatively bloodless. The pelvic fascia 
and the leva.tor ani muscles separate the perinea] space from the cavity of 
tbe pelvis. 'l'he distance from the skin to the floor of the pelvis represents 
the depth of the perineum and varies with the amount of subcutaneous fat. 
It varies also with the point of measuremen t, being from two to three inches in 
the posterior part and less than one inch in the rrnterior part of the perineum. 
In an "dult of ordin'1ry size the distance from the skin to the bladder when 
the limbs itrc in the lithotomy position is from two and a half to three 
inches. '..L1he membranous urethra is about three-fourths of a.n inch below the 
symphysis. 

'l 1be instrunients needed in the performance of lateral li thotomy are a 
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lithotomy knife, a grooved staff,. a probe-pointed bistoury, lithotomy forceps 
(Figs. 316, 317), scoop, a large-sized gum catheter, and a catheter en chemise 
(Fig. 319). 'l'he staff should have a large curve with a lateral groove, 
and should be of moderate size, so as not to interfere with the introduction 
of the finger (Fig. 318). \' arious forms of knife are preferred by different 
operators. 

A lithotrite should be at hand in case an unexpectedly large stone is met 
with. 'l'he patient having been placed upon a narrow table and fully anesthe
tized, a searcher is introduced into the bladder and the presence of the calculus 
demonstrated by eliciting the characteristic sound. 'l'be bladder is emptied and 

washed out with warm boric·aci<l solution, six to cifl'ht 
Fro. 319. ounces of which are left in it. 1'he thighs are fle~ed 

on the abdomen and the legs on the thighs, the lower 
limbs being then given in charge of two assistants, 
who steady them in that position, keeping the median 
line of the perineum exactly vertical. l 1he grooved 
staff is then introduced and entrusted to an assistant, 
who holds it steadily with his right hand, keeping the 
handle nearly vertical , but inclined a little toward the 
right groin, while the concavity of the staff is brought 
firmly up against the arch of the pubes. With the left 
hand the assistant draws up the scrotum. The ope
rator then takes his place kneeling or sitting with his 
face opposite to and on n. level with the patient's peri
neum. Ile steadies the integument of the perineum 
with the fingers of the left hand, and then with the 
knife makes an incision from a point to the left of the 
raphe and about one inch and a quarter in front of the 
anus to a point about midway between the tuber ischii 

catheter eii chemise. ~:~~1' ~~~'lSa~~·~v~i~li~~!:u~~~·;\~~~·e~~~:·~sity than the 

This incision is deepest at its anterior extremity. It divides the skin, 
superficiaJ fascia, transverse perineal muscle, nerve, and vessels, the lower 
edge of the anterior layer of the triangular ligament, and the lower or exter
nal bcmorrhoi<lal vessels and nerves. 

'!he surgeon now introduces his left forefinger into the depths of the wound, 
feeling for the staff and pressing the rectum backward. "'hen the groo,·e in 
the staff is found, the knife is carried along the finger-nail, which should rest 
against the inner lip of the groove of the staff (Fig. 320). Wh en it is certain 
that the point of the knife is safely lodged in the groove, it is pushed along 
it with the blade inclined so as to be parallel with the external wound, and is 
made to enter the bladder. 'l'his will usually be announced by a gush of 
urine. As the knife is withdrawn, the incision in the neck of the bladder 
and in the prostate, which is directed obliquely downward and outward, is 
gently enlarged. By this cut the membranous and prostatic portions of tbe 
urethra. are opened and the compressor urcthrre, the posterior layer of the 
triangular ligament, a few of the anterior fibers of the levator ani , and the 
left lobe of the prostate are divided. 

'l'he surgeon now carries the left forefinger along the groove of the 
staff into the bladder and feels for the stone. When the finger is in con
tact with it, and not before then, the staff is taken out, the forceps are 
introduced alongside of the finger, and the stone is seized and withdrawn. 
The latter portion of this operation, the seizing and extract10n of the 
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stone, should be clone systematically, the forceps being fully introduced 
before they arc opened, and the blades then separated and closed while a 
rotary motion is given to them. If they fail to grasp the stone after they 
have been gently swept from one side of the bladder to the other, it may 

Frn. 320. 

Lateral Litbotomy(Tillmauus). 

be sought behind the prostate by withdrawing the forceps slightly, raising the 
handle, and then opening and closing them. When the calculus is grasped, it 
should be withdrawn slowly anti gently and by traction in the axis of the pel
vis, - that is, in the recumbent position, upward and forward. If there is 
much resistance from the tissues near the neck of the bladder stretched over 
the stone, they may be pushed back with the finger or may occasionally re
quire further division by a light touch of the knife. 

If possible, the calculus should be extracted without fragmentation, as if it 
crumbles or breaks into pieces the operation is prolonged by the necessity for 
the use of the scoop and for repeated washing out of the bladder. After the 
stone has been removed the bladder should be carefully explored with the fin
ger to make certain that it does not contain a second calculus. A gum or soft
rubbcr catheter should be introduced through the wound into the bladder, and a. 
stream of warm boric-acid solution sent through it forcibly a. few times until it 
comes back clear. If there is no hemorrhage, the patient may then be put in 
:e~dti~·i~ts~~::1if~:~~n kf~::~e8n~~;~h~~~ctro~~·~~~~ ~i1~1~ie cs~~·~1~~!~~~hw~:~~ 
out of warm carbolic solution . 1'he slight hemorrhage which invariably follows 
this operation, coming from the transverse perinea} and hemorrhoidal vessels, 
usually ceases spontaneously. If they bleed very freely, they arc seized with 
pressure forceps as soon as the stone is extracted, and upon their removal when 
the patient is prepared for bed the hemorrhage wiH usually be found to have 
ceased permanently. If not, they can readily be tied. llcmorrhage from tho 
artery of the bulb ""'Y cause considerable trouble, but will nsuall!· admit of a 
lig1.Lture, or at least of arrest by forceps, which may be left in position for a. day 
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or two. 'l'he internal pudic, although protected by the lip of the tuberosity 
and the margin of the ramus of the ischium, has occasionally been wounded as 
the result of carrying the incision too far externall_v. It may be seized with 
forceps, which arc left in position, or, better, lif!ated by means of a. strong awl
sba.pccl needle with an eye near the point of the needle tarrying a. stron" 
thread . The needle is pa~sed along the inner side of the rnmus of the iscbiu~ 
half an inch in front of the tuberosity, and brought out on the inner side of 
the artery, the point of the needle being directed toward the surface, so that 
the thread may be disengaged from the eye. 'l'hc needle is then withdrawn 
and the thread tightened. This would also command the circulation through 
the artery of the bulb. In case of venous hemorrhage it may be necessary to 
pack the wound . 'l'his may be clone either by the catheter en chemise (Fig. 319) 
or by the air tampon of Buckston Browne. 'J'he former is made by cutting 
an opening in a square of muslin or stout linen, paf-l-siug a gum catheter through 
it, and fastening them together at a point about three inches from the end of 
the catheter by a thread. The projecting portion of the catheter is then passed 
into the bladder, and the space between the instrument and the inner portion 
of the muslin is packed with antiseptic gauze. 'l'he Buckston Browne tampon 

Fm. 321. 
consists of a central tube acting as a cathe
ter surrounded by a f-l-Oft-ruhber bag, which 
~~~)i.ts of distention with air or water (Fig. 

Other accidents may occur during the 
operation. Wound of the rectum is usu
ally the result of the knife not being suf
ficiently latcralized, or is sometimes the 
consequence of sloughing following the 
withdrawal of an exceptionally large cal
culus. In either case it ordinarily heals 
spontaneously, but sometimes a fistula is 
left. '11l1e urethra bas occasionally been 
missed altogetl1e1-, and still oftener in chil
dren has been torn completely across. In 
them the bladder is higher and more mo
bile than in :ulults. The connective tissue 
of the region is delicate and easily lace
rated. 'l1110 wound is necessarily a. small 

~~=;:::;:::;:==~>'(-- ~fetbendfi~~~!.~gtht~~~f:1~:.r~ta~1~:th~~;~~~d 
tven to very ~kilful lithotomists that the 
urethra has been torn acros~ ancl the 

£nger has been pushed onward into the loose cellular tissue of tl1e recto
veRical space, where by its pressure an artificial cavity is formed which is 
then mistaken for the interior of the bladder. 'l'his accident is likely to be 
followed not only by immediate fai lure of the operation, bnt by pelvic cellu
litis, peritonitis, and death. It ma.y be avoided by making the incision intothc 
urethra. sufficiently large at first, antl by observing that :is the finger is passed 
through it is tightly grasped by the prostatic urethrn anti the neck of the 
blad<lcr, giving a. sensation very different from that experienced if it is in the 
loose, unresisting tissue of the rccto-vcsical space. When ~he mistake is mri:cle 
and is recognizc1l in time, it can be reme(lie<l by withdrawmg the finger, re1.n
scrting the knifo into the groove of the staff, anrl carefully enlarging the mms
ion toward the neck of the bladder. If, howe1·er, the latter has been pushed 

Duckston Drowue's TamPQn. 
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off the staff, so that it cannot be reached, it would be proper to perform 
at once a suprapubic litl1otom.v, to pass a catheter from the bladder out 
through the perineum, and to place a small drainage-tube in the rccto-vesical 
space alongside of it. The accident can be a.voided in the majority of cases if 
the plan frequently followed by Agnew in very young children with entire suc
cess be adopted-namely, to dispense with the introduction of the finger ancl 
to carry a pair of small forceps directly along the groove of the staff after 
the incision has been made into the bla<lder. When it is clearly rccognizctl 
that they have graRpcd the stone, the staff may be withdrawn and the extrac
tion completed. 'J1he same result can be attained by passing the finger along 
the concavity of the stafl:._i. e. along the roof, the more fixed portion of the 
urethra.. In a few instances the urethra bas been missed altogether and the 
bladder opened behind the prostate, and in others the knife has been e<trried on 
so far that the posterior wall of the bladder itself has been wounded . Both of 
these accidents a.re likely to result fa.tally from extravasation of urine, pelvic cel
lulitis, aud peritonitis. Death may occur after lateral lithotomy from any of the 
causes which have been mentioned; from septicemia following sloughing or ab
sorption of the wound products or of decomposing urine; or from suppurative py
elo-nephritis, especia.11y in cases in which the kidneys arc already much diseased. 

i\IEDIA~' LITllOTOMr.-Tbis operation is performed by means of an incision 
ma<le through the raphe between the scrotum and the a.nus. 'fhe patient is 
placed in the same position as for 1ateral ]ithotomy, and a grooved staff is in
troduced anrl held carefully in the median line well up under the arch of the 
pubes. An incision is then made in the line mentioned, and deepened until 
the membranous part of the urethra is reached. This is freely opened on the 
groove of the staff for the space of about three-quarters of an inch. 'The 
finger is then introduced, and carried with a boring or rotatory motion onward 
through the prostatic portion of the urethra to the bladder. When the stone 
is touched the sta.ff is withdrawn and a pair of forceps intro<luced, or a director 
may be first pa>scd along the groove of the staff into the hlarlder and the staff 
withdrnwn, arnl the finger then passed along the director as a guide. 'This 
has the Mhrantage of allowing more room for the finger and of permitting it 
to follow the upper wall of the urethra, which is more firmly fixc<l than the 
lower, and therefore less liable to be torn a.cross. The parts di vicled in this 
operation are the skin, superficial fascia, sphincter a.ni, perineal center, the 
lower edge of the triangular ligament, the compressor urcthrre, the membranous 
urethra, anrl the apex of the prostate. l 1he advantages claimed for it arc the 
81ight amount of hemorrhage, as there are no ''es~els of any size in the line 
of the incision, the avoidance of the risk of wounding the ejaculatory ducts, 
the lessened probabilit~r of urinary infiltration from disturbance of the rccto
n~ical fascia. and finally the simplicity of the operation itself. Tt must be 
remembered. however, that at the anterior end of the incision the knife is 
necl.'l'!-;arily in close proximity to the bulb, anJ at the posterior encl is ,·cry 
near the anterior wa,ll of the rectum. 

SuPnAPunrc Lrl'llOTOMY.-ANATOi\lICAL Po1N'rs.-Thc peritoneum is 
attached to the bladder at its summit, extending upon the anterior surface 
as far as the insertion of the remains of the urachus. Posteriorly it descends 
between the bladder and the rectum to a lower level. It is attached firmly 
to the anterior surface and summit of the blaclcler, but very loosely to the 
a.h<lominal parietes at the level of reflection of the membrane, thus enabling 
it to follow the various changes in the size and position of the bladder. 
WLcn empty that organ is flattened, is triangular in shape, and lies 
ag:iinst the anterior wall of the pelvis, between which and it is a quantity 
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of loose connective tissue containing fat. When the bladder and rer
tum arc entirely empty the pcritoncnl fold on the anterior surface is a. 
little below the upper edge of the symphysis. Wh en the >ummit of the 
bladder is two inches above the pubes and the organ is pressed artainst the 

abdominal wall, the reflection ~f perito
neum is a.bout three-quarters of an inch 
above the symphysis. Distention of tho 
bladder alone will elevate the fold of peri
toneum from one-half to three-quarters 
of an inch. Distention of the rectum 
alone will elevate the base of the blad
der, but will have little or no effect upon 
the reflection of peritoneum. It provides, 
however, a. firm basis for the fundus of 
the bladder, prevents the latter when 
dilated from extending toward the peri
neum, and pushes the whole organ for
ward against the anterior abdominal wall. 
Under these circumstances the same quan
tity of fluid which if injected into the 
bladder when the rectum is empty would 
raise the pre-vesical fold three-quarters 
of an inch, has been shown to increase 
the elevation to from one and a half to 

Fw.322. 

Li~\"i~rc~~?0~e:ri}1."gji:ddilJ/~-Y~~:~~~\'~~~ three and a half inches (Fig. 322.) The 
tended by the Petenieo bRg; x, peritoneum vesical veins which run from the apex 
(Roucr) of the bladder and pass under its fun

dus arc compressed when the l'ectum is distended. 
'l1hesc preliminary anatomical points arc of great importance in the operation, 

which is conducted as follows: The patient is prepared as for htteral lithotomy; 
an empty rectal bag (Fig. 323) is oiled, introduced into the rectum, and passed 
well above the sphincter. The bladder is then emptied by means of a soft 
catheter and washed out with a warm solution of boric acid. 'l'he rectal bag 
is then distended with a.bout eight or ten ounces of fluid when the patient is 
an adult: larger quantities have been used, but occasionally with serious 
results from laceration of the mucous membrntte or the peritoneum. In 
children, as the bladder is already an abdominal organ, the distention of 
the rectum ca.n often be dispensed with altogether. l'he next step con
sists in the injection of the bladder, which can usually be sufficiently dis
tended in an adult by the inj ection of ten to twelve ounces of li quid, and in a 
child under five years of age by the use of about three ounces. 'l'he cathet~r is 
then withdrawn and a. soft india-rubbcr drainage-tube tied around the penis to 
prevent the escape of the fluid from the bladder. An incision three inches long 
is then made in the middle line, beginning half an inch below the upper edge of 
the pubes. ~l1be line between the rccti or pyramidales having been found1 
the muscles may be separated with a few touches of the knife and the han
dle of the scalpel, but on no account should any forcible or vigorous tearing 
of the parts be employed. It is better, if the intermuscular interval is not 
apparent at once, to carry the incision directly through whatever muscular 
fibers make their appearance in the wound, adhering to the median line. an_d 
deepening the incision until the transvcrsalis fascia is reached. This is 
then divided, and j(' the edges of the wound arc held asunder by retract?rs, 
a layer of loose connective tissue and fat, frequently containing large vems, 
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•ill become apparent. 'J'his lies directly over the wall of the bladder and 
conceals it. It may also be divided "ith light touches of the knife, aided 
occasionally by separation with the handle or the fingers, the same pre-

Fw. 323. 

Petersen·s Rectal Colpeurynter,roodifiedbyGuyon 

caution being obseHed not unnecessarily to tear or brl'ak up the connective 
tissue in this region, as rough manipulation may result in sloughing or in uri
nary infiltration after the operation. A portion of the fat may be gently 
pushed upward with the forefinger, and will usually carry with it the fold of 
peritoneum if the latter descends to this level. It is, however, not often seen 
during the operation . ~.L1hcre may be at this stage profuse bleeding from the 
veins running in the connective tissue lying upon the front of the bladder. 
All bleeding shoulrl be checked by the use of hemostatic forceps, but no time 
need be lost in applying ligatures, as the bleeding is almost entirely venous, 
and will usually cease promptly when the rectal bag is emptied. 

The anterior surface of the bladder ha ,·ing been recop;nizcd by its color, 
by the presence of the muscular fibers, and by its fluctuation, it should be 
transfixed with n. sharp hook inserted transversely near the upper angle of 
the wound. 'fhe surgeon, holding this in the left ha!Hl or entrusting it to an 
as.-5istant who fixes the bladder, opens the organ by thrusting a. scalpel verti
cally through the wa.11 just below the book. and precisely in the median line, 
and cutting downward toward the pubes. The edges of the opening may then 
be scize1l with tcnacula, or loops of ;.;ilk may be pa~sed and given to assistants 
to hold so as to stea<l.v the organ. The hook may then be withdrawn and the 
surgeon may introduce the right forefinger into the bladder. ~l1he wound 
should be large enough to admit easily of two fingers, which may be employed 
instead of lithotomy forceps, or the latter ma.y be introduced and the stone 
extracted. The rectal bag is then emptied and withdrawn. ~.L1hc India~rubber 
tube cncirclinl( the penis must not be forgotten. If the bladder is healthy 
and uninfected, and especially if the operation has been carried out in a ch ild 
or in a healthy adult, suture of the bladder may be employed. The wound is 

" 
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brought within reach of the surgeon by two blunt hooks, one inserted at each 
of its extremities. With them it is brought forward lo the surface and the 
margins of the incision kept steady and parallel with each other. Very fine 
cl1romicizc<~ catgut should be employed. 'l1he sutm:cs shoul1l be interrupted, 
should not mcludc the mucous membrane, shou ld be mtroduced by means of a 
curved needle in a holder, and should be very closely applied . i\lany methods 
have been devised, but this appears to be the best ('l'reves). A small drainage
tube is introduced into the lower part of the wound in the parietcs, and lho 
rest of the wound is then closed. ln such a. case the after-treatment is con
ducted in the same manner as after any abdominal section . 

If the case is one which docs not permit of suture of the bladder, a few 
stitches may be placed at the two extrem ities of the wound in the abdominal 
wall, including all the tissues which ha.vc been di vichl. It is thought import. 
ant by some surgeons to stitch the slit in the bladder to the f'itscial and deeper 
edges of the wound, two or three sutures being placed on each side, anci one 
below a.t the lower encl of the incision, so as to shut off the tissue behind the 
pubes. It is said greatly to lc~scn the <langcr of urinary infiltration. A large· 
Rized tube also is introduced into the bladder and retained for from thirty.six to 
forty·eight hours. Others dispense with both these proceclureR, which they con· 
siclcr useless, and employ no form of drainage.tube, using a catheter introduced 
through the urethra. if there is retention of urine. During the after-treatment 
the patient may turn upon his ~ide from time to time so as to lessen the exco
riation of the parts. The skin in the neighborhood should he protected by 
antiseptic ointment, the edges of the wound shou l<l be frequcntl_y lightly 
<lusted with iocloform, and a pad of antiseptic absorbent cotton, or, better, a 
soft, clean sponge, should be lightly fastened over the wouncl itself. The 
patient will require constant attention to prevent trouLler.;ome excoriation, but 
may be allowed a cousiclera.ble range of motion, and should be encouraged to 
s it up comparatively early. 

Lt'J'HOLAPAXY.-1'hc operation of lithotrity, by which the stone was crushed 
usually a.t several sitt ings and the fragments were l eft for unaided evacuation 

Fw.32-1.. 

Bigclow"s I.itbotritc. 

by the patient, has been completely supplanted by the modern operation of 
litholapaxy, in which the crushing and the removal of the fragments arc both 
completed a.tone sitting. 'l'his1 which is the greatest advance in the treatment 
of vesical calculus which has been mnde in the history of surgery, we owe to 
an American su rgeon, Professor Bigelow of Boston, who in 1878 prop~sed the 
method and described the instruments which after long experimentation and 
careful study he had devised. These consist of lithotrites for crushing the 

:~r~!t;1~~ ~;,~~~~~W11: [~-~ 1~~~:tvi~s~r~t~;~~~ri:l10s;
11

~~h:~~!l~~~~ter~~r~~:~;e~n ~~ 
Fig:~. :32-l-. 325. The surgeon may u~e the kind which he prefers, but m 
all cases should be certain that the instrument has been ma.de by a. thoroughly 
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careful and reliable maker, and that it has the strength requisite for the great 
strain to which it is often subjected. 1l 1he evacuators arc also now of great 

Fm.325. 

'fbompson's Lithotrite. 

variety. '£ha.t of Dr. Bigelow is represented in Fig. 32_7, and in the opinion 
of many surgeon~ l1as not yet been improved upon. lt consists of a htrge 
elastic bulb with a detachable glass bot-
tle at its lower end, and with a stop- Fm. 326. 
cock a.t the summit for the purpose of 
filling the bulb, ancl one at its lower ex
tremity for connection with the cvacuafo1g 
tuhc. A perforated tube which extends 
from the lower stopcock into the center of 
the bulb is so made that the area of the 
fcnestra. in its walls is greater than the 
area of its transverse section. Therefore, 
during the process of evacua.tion of the 
dCbri~, when the bulb is compressed the 
current of fluid flowing back into the 
blathler tench; to go through the small 
openings in the walls of the perforated 
tube mther than through its m:tin chan· 
ncl. In this way any fragments floating 
in the reservoir, which have not yet set
tled in the glass recciYer at the bottom, 
arc arrested, and arc Jess likely to be 
thrown back into the bladder. 'l'he 
coiled tube, figured in the cut, connects Beak of Bigelow's Llthotrite,closed and open. 
with the stopcock at the summit of the 
bulb, and 1 by dropping the sinker at the other end into a basin of warm anti
septic solution, may be used to increase the quantity of water in the bulb 
whene\'Cr dcsirn ble. 

'fhe patient should be prepared as for the other operations for stone. The 
blaJ.<ler should be emptied and washed out several times before the operation 
if it is infected and contains fetid urine, an<l in any event at the time of 
operation, after which about six to eight ounces of boric-acid solution should 
be injected and retained. The surgeon should ascertain that the urethra will 
admit full.sized instruments. ~rho patient should lie upon the back with the 
shoulders slightly elevated and the thighs somewhat scpara.ted. 

The Jithotritc Hhould be gently introducc.:d, as in catheterisrn, unti] the beak 
reaches the bulbous portion of the urethra.. The shaft will then be perpendic
ular. lf' it is held for a. few seconds in that position, the penis at the same 
time being clrn.wn upward, the blades will pass through the narrow orifice of 
the membranou~ urethra, and if then the handle be gently an<l slowly depressed 
the instrument will pass through the prostate and enter the bladder. l'he blades 
shoul<l be allowed to slide down the inclined plane of' the trigone until they 
touch the po~tC'rior wall of the \'i:;cus. 'fhey should rest there for a few 
seconds until all currents in the contained fluid have subsided, and then the 
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male blad.e should be gently drawn ou: until a very slight resistance from its 
contact with the neck of the bladder 1s observed. After another pause of a 

F10. 32i. 

Bigelow's Evacuo.tor. 

few seconds it should be pressed back, and in many cases the stone will be 
found in the grasp of the instrument. If it is not, the blades should be rotated 
first to the left, then to the right, the shaft of the instrument remaining in the 
median line, au<l the same manoouver repeated. 1'hc degree of rotation may 
be varied if need be, or if there is <L post-prostatic pouch the blades may be 
turned directly toward the floor of the bladder. This may he done most easily 
and safely by depressing the handle of the lithotrite so that tbe shaft is hori
zontal instead of directed upward. All these movements should be gentle. 
'J'hc rule laid down by Thompson is an excellent one: viz. that the more 
powerful the lithotrite-tbat is, the longer and huger its blades-the less 
ready should we be to adopt the reversed positions of the blades, and the more 
fluid is it desimhle to have in the bladder. 

~rhe stone having been seized, the instrument is then to be partly with
drawn, so that its blades occupy the center of the cavity of the bladder; the 
screw is then turned, graduall_y a.t first. so that if the calculus is hard it may 
not fly out from between the blades. .As it becomes apparent that it is firmly 
grasped the power is increased, and eontinue<l until the stone is felt to break. 
usually into several fragments. 'l,hc male blade is screwed home so _as ~o 
pulverize the smaller fragments, an<l the process of seizing and crushm~ is 
repeated until no large pieces can be felt. This should usually occupy from 
fifteen to thirty minutes, according to the size :ind hardness of the stone. 
The lithotritc is then withdrawn. of course with the blades well closed, and 
an evacuating tube introduced. l?or an adult, one of the caliber of 28 to 30 
(French) will do in the majority of cases. It is connected with the bulb. the 
stopcock turned, and then gentle compression of the rubber ball made with 
the right hand while the evacm,ting tube is steadied with the left band. 
Firm pressure may be made, followed by a delay of three or four seconds 



SURGERY OP THE GENITO-URINARY TRACT. 853 

after expansion of the bulb is complete (Thompson), or compression may be 
made more quickly and frequently and less forcibly (Bigelow). 

If there is much dcbns in the bladder, the encl of the evacuating tu be 
should not be inserted as far as the fun<lus, but as the quantity diminishes it 
may be lowered so as to pick up the last fragments. 

Sometimes the tube will become suddenly blocked by a fragment and the 
bulb will cease to expand. Quick, forcible pressure will generally dislodge the 
obstructing body. Sometimes the bladder·wall will come in contact with the 
eye of the tube, giving a peculiar sensation not unlike the nibbling of a fish 
at the end of a line, and hence called by Bigelow the "fish-bite." It indi
cates that the bladder is not sufficiently distended and that more fluid must be 
thrown in. This can be clone by using the rubber tube (Fig. 327), dropping 
one end in a basin of warm boric-acid solution; then, after slowly compressing 
the bulb, the way to the bladder being open, the stopcock of the evacuating 
tube is closed and that communicating with the rubber tube is opened. On 
relaxing pressure the bulb will promptly refill from the boric solution outside. 
When no further pieces of stone can be heard or felt, it is well to withdraw the 
lithotrite, introduce a vesical sound, and make a final explor;.ttion of the blad
der. If a fragment is found, a. smaller lithotrite may be used to crush it, and 
the debris then extracted in the usual manner. Auscultation over the bypo
gastrium while the bulb anJ evacuator are in place may aid in determining the 
presence of a fina.l fragment. 

'l1he only complication of the operation worthy of mention is the possible 
clogging of the blades of the lithotrite, so that they cannot be approximated 
sufficiently to permit of their safe withdrawal. In such an event (which is 
most unlikely to occur if the fenestrated lithotrite be used) the blades must be 
ma<le to protrndc in the perineum or above the pubes, and then cut down upon 
as in median perineal lithotomy or suprapubic lithotomy, freed, and withdrawn, 
the remainder of the calculus being extracted as in the above operation. 

Rest in bed on the back, milk diet, warm fomentations to the cpigastrium, 
boric acid or salol by the mouth, and moderate <loses of quinine, constitute the 
essentia.ls of the after-treatment. 

In children the principles governing the selection of the form of operation 
for stone hM·e lately undergone marked change. Until comparatively recent 
times the very low mortality of perinea! lithotomy in children in the hands of 
skilful operators made it seem a work of supererogation to seek for a better 
method of operation: a safer could scarcely be found. A high rate of mortal
ity after lithotomy was almost always due to deaths among elderly adults. Fer
gusson long ago said that it would be difficult to name any single operation of 
magnitude which was more successful on young subjects than lithotomy, quot
ing a series of 105 cases operated on at the Norwich Hospital, with only 3 
deaths, as evidence of the correctness of his statements. Brodie said: "In 
boys under the age of puberty lithotomy is so simple and so generally success
ful tht we ought to hesitate before we a.bandon it for any other kind of ope
mtion." These opinions were reitera.ted by surgical teachers almost without 
exception from those days unti1 some six or seven years ago. Vclpeau enu
merated as the objections to lithotrity before puberty "the want of develop
ment of the sexual organs, the small diameter of the urethra, the indocility of 
the patients, and the extreme sensibility of the parts." In 1884, Surgeon
Major Freyer, an accomplished litbotritist and a lithotomist who bad cut for 
stone in boys 132 times consecutively without a single death, repeated Vel
peau's assertions almost in the same words, objecting to the crushing of stone 
in boys on account of the undeveloped condition of the gcnito-urinary organs, 
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the smallness of the bladder, the narrowness of the urethra, and the liability 
to laceration of' the vesical and urethral mucous membrane. He added that 
no instruments bad been invented by which litholapaxy could be performed 
with pfety in male children . 

Other objections have been advanced from time to time, mainlv, howcrer 
relating to the same anatomical points and (before the introductiOn of Jithol~ 
apaxy) to the difficulty of getting rid of the fragments. As late as 1888, 
Keyes wrote that, on account of the lim1ted proportions of the male urethra 
before puberty, the excessive sensibility of the child's bladder, ant! the want 
of docility and self-control at that time of life, litbotomy is to be preferred in 
male children under the age of fourteen. Ile made exception in fa\•or of 
very small stones. 

l\Iany similar expressions could be quoted from tlie writings of surgeons 
of all degrees of experience, but they emphasize chiefly the same poiuts, the 
majority of which are now, in the light of the modern improvements in lithot
rity, without applicability. Anesthesia has made the'' extreme sensibility" 
of the parts and the "indocility JI of the patients of little moment. Otis has 
shown that in children, as in adults, the u small diameter of the urethra" may 
be greatly increased with entire safety; antisepsis during and after the opcra.
tio11 has minimized the danger of laceration of the mucous membrane; instru
ments have been made which are at the same time small enough to permit of 
their introduction into the urethra an<l bladder of young infants, and strong 
enough to deal with very large and ,·cry hard ca1culi; Bigelow has overcome 
the difliculty of getting rid of the fragments; and the argument from stati!'tics 
is at least neutralized by the records of Keegan and Freyer, the former ha.Ying 
performed 59 litholapaxies in children with but l death; the latter, influenced 
by bis colleague's results, ha,ring adopted the operation and performed 49 con
secutive lithola.paxics without a death. 

In the face of these undispute•.1 facts there is but one argument remaining 
which has any weight as urged against the operation of litholapaxy in children, 
and that is the alleged greater probability of recurrence. As regards the two 
great classes of operative procedures for the removal of calculus, the cutting 
and the crushing operations, all forms of lithotomy as compared with all forms 
of lithotrity, and at a11 ages, there can be little doubt that the statistical evi
dence in relation to recurrence is at present in favor of lithotomy. But it 
should not be accepted without reservation. Many of the tables. notably those 
of Sir Henry Thompson and Mr. Cadge, are based on an experience extending 
over many years and antedating the introduction of litholapaxy. Those tables 
make the proportion of recurrence after lithotrity about] in 7 or 1 in 8. and 
after lithotorny about 1 in 20; but, like so much of the sta.tistical matter "hich 
our text-books and journals contain 1 they arc useless or misleading at the pres
ent da.y. 'l1he two principal causes "hich lead to recurrence are: a, tl1e failure 
to remove every portion of stone at the first operation; b, the new formation 
of stone in the kidney and its descent into the hladdcr. In the tables of 
lllr. Donald Day, based on the records of the Norwich Hospital, the first class 
includes two~thirds of all the cases of recurrence. But circumstances ha,ve 
altered . The employment of a large-sized evacuating tube, the immediate ~nd 
thorough emptying of the bladder, the minute pulverization usually possible 
with completely fenestrated lithotrites, the increased knowledge of the great 
tolerance of the bladder to prolonged manipulations if they are gentle and 
skilful, have all combined to place the que!Stion of recurren~e _upon a ''ery 
different lc,'el, and to make the collection of a new set of sta.ttst1cs absolutely 
necessary before venturing to draw any positive conclusions. 
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But if, for the sake of argument, we investigate existing statistics on this 
subject, we find that the great majority of c:ises of relapse or recurrence have 
taken place in patients past middle lifo, and cspcciall,Y in very old persons with 
enlarged prostates and feeble or atonic bladders. It will be recognized at 
once that these conditions do not prevail in children. ~-'he prostate is unde
veloped; the bladder is almost an abdominal organ; no pouch exists at the 
fundus; sa.ccula.t ion is nearly or quite unknown; cystitis is a comparatively 
manageable compli cation; the cxpulsivc power is proportionately greater than 
in the male adult, in whom a" pbysiological a.tony" is not at all infrequent. 
In addition to these reasons for not anticipating the formation of new calculi 
in children around nuclei of vesical origin, it ma.y be rensonably expected 
that the conditions favoring the development of rcna.1 calculi will be more 
easily treated and controlled in children than in adults. Certainly among 
well-to-do people who can carry out a proper system of diet anU medication it 
is fair to suppose that the litbic diathesis, of whatever ntriety, will be more 
readily combated in children, whose diet and Urugs and mode of life can be 
rigidly ordered, than in adults with fixed an<l often very prejudicial ha,bits. 

For these rea~ons, while admitting that the question of recurrence is still 
sitb Ju.dice, there is little probability that there will be enough difference 
between the proportions of relapses in children after lithotomies and after 
litholapaxies to justify any decided preference on that ground alone. 

The po~ition of' litholapaxy as applied to children is moreover strengthened 
by a. review of the history of lithotomy, which. unlike the operation with which 
we contrast and compare it, has undergone but li ttle change for many years. The 
improvements in suprapubic lithotomy have, it is true, rendered it applicable 
to a much wider range of cases, and it is equally true that its most frivorable 
results have been attained in children; but thus far the sta.tistics of supra
pubic litbotomy in children do not compare favorably with those of either 
lithohipaxy or lateral litbotomy. 'l'his is probably due to the fact that in a 
large proportion of cases the operation was selected only after litl101apaxy had 
been attempted and failed, or else was originally chosen on account of the 
unusual ch1nacter of the calculus. It will probably alw:tys be employed in 
preference to lateral or medinn lithotomy in cases of extremely large or excep
tionally hard stones; but when we remember that Freyer has removed by lithol
apaxy a calculus weighing 808 grains from a boy of nine, nnd Keegan one of 
700 grains (ancl of uric acid) from a boy of nine and a half, it is evident that 
neither size nor har<lnrss offers an insuperable bar to the latter op<'ration. 

Median litbotomy in chil<lrcn, although a<h·ocatecl by some surgeons, is 
objectionable on account of the great danger of wounding the bulb or the rec
tum, and the difficulty in obtaining space through which to pass the finger into 
the urethra and the bhvlder. Tt is indeed true tbat the passag:e of the finger 
is not absolutely necessary, although it bas always been one of the time·honorecl 
rules of lithotomy not to withdraw the staff until the finger is in contact with 
the stone. Agnew's method (p. 847) avoids thi:.; difficulty, and Mr. Cadge 
recommends almost precisely the same method as both S:lfc :lnd effic ient. It must 
be remembered, howe,'er, that its adoption places the surgeon in almost the same 
situation, in regard to the possibility of leaving debris or unnoticed stones in 
the bladder, that he occupies after litholapaxy. If the stone is soft and breaks 
tlown under the forceps, or if there are multiple calculi , he will be dependent 
on the touch and sound elicited by the vesical explorer, just as after tho other 
operation . If, then, the introduction of the finger be di~pcnsecl with in either 
median or lateral li thotomy in children, these operations lose one of their 
alleged advantages-viz . the assurance of the absolute removal of all ca.lculous 
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fragments. If it be insisted upon, it constitutes in a small proportion of case• 
an unavoidable source of both difficulty and danger. Sir William Fergusson 
Keith, Thompson, Cadge, and many otllCrs have recorded occasionnl troubl~ 
with this step of the operation. 

These facts and the other special dangers of lateral lithotomy in children 
hn.ve already been described, but one further possible contraindication shoul<l 
not be lost sight of. If the incision be prolonged a little too far bark ward, the 
left ejaculatory duct can hardly escape division and subsequent obliteration, 
all(l, although this may not be a serious accident in cases in which the integ
rity of the opposite half of the genitalia1 the testicles, duct, etc. 1 is unimpaired, 
yet it leaves the patient entirely dependent on that one side for fertility, if not 
for potency. l\Ir. Teevan has repol'tcd four cases of sterile husbands among 
lithotomized patients. Langenbeck and Sir William MacCormac have called 
a.ttention to tbe same clanger, and Keegan believes the lateral operation to be 
frequently followed by emasculation . Dennis quotes Dr. Charles Leale in rela
tion to several caRes coming under his own observation in which such patients 
grew up with shrill voices, a.trophied testicles, absence of hair upon the face, 
etc.; in fact, with all the characteristics of eunuchs. 'l1he evidence as to this 
point is as yet fragmentary and inconclusive, but is of sufficient importance to 
deserve careful consideration. 

These objections to perineal lithotomy in children are at least as weighty 
as any that have been urged against litbolapaxy. l\Iost recent writers, bn:;;ing 
their opinion on the foregoing facts, express the conviction that the field of lith
olapaxy in children is likely to be considerably enlarged in the near future. It 
seems probable that the following statements will be generally accepted as cor
rect: In every case of calculus in male cbihlren litbolapaxy, on account of 
ease of performance, low mortality, speedy recovery, and absence of danger 
of emasculation, should be the operation of predilection, divi:;;ion of the meatus 
being freely resorted to if that portion of the urethra offers nn obstacle to the 
introduction of instruments. ~l1he lithotrite and evacuating tube should be of 
a. size which can be inserted into the bladder without much effort or over
<listcntion, and great gentleness should be observed in passing these instru
ments. fl'he_v should be withdrawn and reintro<luced as ~cldom as possible, the 
stone being finely pulverized before the lithotrite is taken out at all. In seek
ing for or attempting to seize the stone, care should be taken to avoid such wide 
separation of the blades as would bring the male blade in frequent contact with 
the vcsical neck. 'l,he crushing should invariably he done only after rotating 
the blades into the center of the bladder. Every particle of the resulting 
debris should be evacuated. Rest in bed, milk diet. and sterilization of the 
urine by boric acid or salol, given internally both before and after the opera
tion, are valuable adjuncts. During the opera.tion every antiseptic precaution 
should be observed. The exceptional cases of calculi which are both large and 
hard may be best treated by suprapubic lithotomy, but neither unusual size nor 
a moderate degree of density should of itself alone be thought positively to con
trainrlica.te l itholapax.v. 

Perinea} lithotomy in chi ldren has now n. much more limited field than 
heretofore, and should be employed chiefly in those cases of stones thought to 
be of snrnll or medium size in which no litbotrite, however small. can be intro
duced with safety. 

Vesieal Calculus in Females .-11he rarity of vesical calculus in the fem~le 
is due to the shortness and dilatability of the urethra. and to the comparative 
infrequency of vesical disease in that sex-conditions which favor t~e sponta
neous escape of small stones descendi11g from the kidneys, and "h1ch do not 
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furnish the agglutina.ting material in the form of vesical mucus necessary to 
the development of calculi from urinary sediments. 'l'he proportion of calculi 
in females as compared with males is about as one to twenty-two. 

The causes, symptoms, and methods of diagnosis arc essentially the same. 
The treatment of stone in women is at the present time confined to three 

procedures: 
1. If the stone is quite small , the urethra may be stretched to the required 

extent, first by suitable dilators, then by the little finger, and then by the fore
finger. If this is done slowly, there will be but little laceration of' the mucous 
membrane, and the incontinence that follows will be of short duration. 'l'he 
stone ma.y be extracted with the finger or by means of a scoop or a pair of 
forceps. 2. If it be too large to extract in this manner, the dilatation of the 
urethra should be carried to a sufficient extent to permit of the introduction of 
a lithotrite: litholapaxy should then be performed in the usual manner. 3. If 
the stone is at once extremely la.rge and exceptionally hard, supmpubic litbot
omy should be employed, but is very rarely necessary. 

The same rules a.re applicable to cases of stone in female children, although, 
of course, the dilatation of the urethra cannot be carried to the same extent. 

Incision of the urethra. and neck of the bladder should not be employed in 
any case, on account of the risk of permanent incontinence. Vaginal lithot
omy, while it still has its advocates, is inferior to the methods above described. 

CYSTITIS. 

Inflammation of the bladder may be acute or chronic. 
Acu'l'E: CYSTITIS may result from injury, as in the rough use of sounds; from 

the use of drugs, as cantharides; from the presence of a foreign body, as a cal
culus; from the extension of urethral inflammation, as in cases of str icture; 
from infection with micro-organisms, as with the gonococcus or the pyo
genic staphylococci jn specifi c urethritis, or with the baci llus tuberculosis; or 
from new growths, as epithclioma. In the milder degrees of acute cystitis 
the vesical m11cous membrane is congested, thickened, and swollen) the epi
thelium detached in places, leaving raw or abraded surfaces. ln the more 
severe forms the bladder is lined with tough, tenacious lymph; there ma.y be 
ulceration and occasi(lnally even slou~hing. 'l1he submucous connective tis
sue, and sometimes CVN\ the entire thickness of the bladder-wall, arc infiltrated 
with pus. OccasionaUy organization of the exuda.te covering the mucous sur
face takes place, :rncl large fragments, or even casts, of the interior of the blad
der are passed per urethram (membranous cystitis). 

Cystitis, if long continued or of the severer grades, is very apt to spread 
by continuity along the ureters, and to involve the kidney, producing first a. 
pyelitis, and then a pyelo-nephritis, not infrequently fatal. 

Symptoms.-.hcreased Frequeney of Urination .-'l'his is one of the 
earliest symptoms, often preceding the cle,,elopment of actual pain by some 
hours. 'L1he desire to void urine occurs with increasing frequency until in 
bad cases it becomes almost constant. The relief affordc<l by passing :t few 
drams of urine continues for but a few moments, or the urine may be passed 
in 11mintitics not exceeding a few drops, an<l with no relief whatever to the 
distressing anti urgent desire. 1'enesmus.-Strn.ining is extremely severe. 
'l'he patient will lean over the vessel or urinal, quivering with the muscular 
effort. Often the bowels are involuntarily evacuated at the same time, and 
hemorrhoids arc not infrequently developed as a complication. Pain.-The 
pain may be referred to the neck of the bladder, to the hypogastrium, or to 
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the perineum, and may radiate into the loins or down the thighs. It dimin
ishes as the a.cuteness of the attack subsides. Changes in tlie ttrine take place 
soon after the development of the attack. It becomes turbid, with a heavy 
deposit of mucus, then scanty, then blood-tinged. Pure blood in lesser or 
greater quantities will often follow tbe expulsion of the last few drops of 
urine. Constitutional Disturbance.-'Tbis is often slight in comparison with 
the intensity of the local symptoms. Occasionally a marked febrile movement 
occurs and persists during the height of the attack. 

C11 RONIC CYS'l'I'rIS.-The causes of chronic inflammation of the bladder 
are all those which have been enumerated as producing acute cystitis, though 
the latter is not necessarily a precedent condition in every case of chronic 
cystitis. 'l1l1e latter is more apt, however, to result from a. combination 
of mechanical and chemical causes, such as enlarged prostate, stricture, new 
growths, stone, or a.tony or paralysis of the bladder accompanied by retained 
or decomposing urine. Obstructive disease alone or mere loss of expulsive 
power may continue for a long time without causing an appreciable degree of 
inflammation. 'fhey produce, however, a. chronic congestion of the mucous 
coat and degenerative changes in it and in the muscular wall of the bladder, 
aucl if subsequently, by the use of a catheter or other instrument not per
fectly sterile, microbic infection occurs, the field is prepared for an obstinate 
and often incurable inflammatory process. 

The changes in the walls of the bladder may result in atony or atrophy, 
with thinning of the mucous membrane, fatty degeneration of the muscular 
fibers almost to the point of disappearance, ond great distention of the 
orgon, or may be followed by hypertrophy of the muscular coat, the fibers 
forming ridges or fasciculi standing out in the interior of the bladder and 
separnted by lozenge-shaped spaces, the organ itself being contracted, so that 
its cavity can contain but a few drams of fluid. Sometimes between these 
muscular bars pouches of mucous membrane protrude, forming distinct sacculi 
communicating with the interior of the bladder by narrow mouths and re
maining permanent. Occasionally they contain calculi. 

Symptoms.-The phenomena due to acute cystitis arc present in a modi
fied form. Urination is not so frequent; tcncsmus is much less or is absent; 
pain is frequently very slight; and the constitutional symptoms are marked only 
when consecutive renal changes have occurred or when saprem in has followed 
absorption of the products of urinary decomposition. The urine is not apt to 
contain blood, but becomes loaded with a thick, tenacious mucus which is some
times one-half its bulk, and which has given rise to the term catarrli of the 
bladder which is often used synonymously with chronic cystitis. It is almost 
always more or less ammoniacal, and is apt to be fetid and to contain a great 
excess of phosphates. 

Treatment.-Remornl of the cau!lcs, when possible, is of course indicated. 
A cystitis due to calculus or to new growths or to a retained catheter can be 
but little influenced by treatment until the stone or the tumor or the instru
ment is removed. 

If the cystitis be due to the administrat ion of cantharides or tincture of 
the chloride of iron or other drug, withdrawal of that article and the substitu
tion of an alkalin e diuretic will effect a prompt cure. In cases of cyst1t1s 
following rough instrumentation, but in which no in fect ion has taken place, 
rest in bed, restrictc'l diet, ano1lynes or opiates to relieve tcnesmus, and the 
administration of diluent and alkaline drinks will usually bring about a. return 
to health. 

When microbic infection has occurred, however, the case is apt to be much 
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more serious an<l prolonged. The treatment then will depend on the duration 
of the attack. In the stage of acute inflammation the plan above mentioned 
should be rigidly followed out. The diet for some days should consist almost 
exclusively of milk; the patient should remain in bed with the hips elevated; 
the bowels should be moved by salines and enemata ; opium by suppository 
should be used Lo control spasm a.nd tenesmus; an alkaline mixture may be 
admiuistere(l with advantage. Ordinarily, the intensity of the Ryrnptorns will 
subs.i<le under this treatment in a few days, and sometimes recovery will then 
be complete. 

Often, however, the condition passes into the chronic .form, which is more 
intra.eta.hie and obstinate. 'L1he same symptoms continue in a. somewha.t les
sened degree. The urine becomes loaded with mucus and is voided with in
creased frequeucy, but with lessened tcnesmus as compared with the acute 
variety o~· the disease. The treatment should consist at first in removal of the 
cau~c. If this is mechanical-that is, resulti ng from calculus, urethral strict
ure, prostatic hypertrophy, tumor, etc.- tbe treatment of the cy~titis includes 
tha.t of the condition which origin:tted it. The treatment of vesical calculus, 
of stricture, of enlarged prostate, and of new growths of the bla.cldcr will be 
foun1l elsewhere. 

For a. chronic cystitii:; which persists after the removal of n. calculus or of a 
neoplasm, or aJtcr the dila.ta.tiou of a stricture, or the careful withdrawal of 
residual urine in cases of atony or prostatic hypertrophy, a great variety of 
methods of II-e•tment m•y be employed, and may he classified under (1) the 
aUministra.tion of remedies by the mouth ; (2) the use of \'C~ical injections or 
irrigations. In the former class arc included the wcll·known balsams of 
copaiba. and cubebs and the large class of terebintbinatcs, with buchu, uva un;i, 
triticum rcpens, etc. Under this head should also be included the adminis
tration of antiseptics, which, when excreted through the kidneys, sterilize the 
urine and prevent or rota.rd the development in it of micro·organism~. The 
most useful of these a.re salol and boric acid in fhe-gra.in doses three or 
four times daily . Among the materials which will be found valuable for vcsi
ca.l irrigation may be included solutions of nitrate or silver, ~ to 2 per cent., 
or stronger according to the sensitiveness of the pa.tient; peroxide of hydro
gcn1 from 25 per cent. to full strength; permanganate of potassium, from ~ to 
3 or 4 per cent.; boric acid, from :2 to 10 per cent.; creolin, from 1 to 5 per 
cent.; co1Tosive sublimate, from 1: 15,000 or 20,000 to 1: ;)000; carbolic acid, 
1: 500; and man.v others, chiefly belonging to the same class of antiseptics. 
It is useful to employ the weaker solutions in large quantities, and to precede 
their introduction by inigation of the bladder with boiled water, 01\ in the case 
of the sih·cr and permanganate salts, by distilled water. In cm?·CS which fail to 
yield to these methods of treatment, and in which frequent urination and pain
ful tenesmus are prominent symptoms and arc accompanied by gradual failure 
of the general strength, a. perinea.I cystotomy followeLl by permanent draina~e 
1\'ill often be required, and will usually give marked relief, aud oecasiona.11 . .v 
result in entire cure. It permits not only of the constant drainage which 1s 
so important in endeavoring to overcome sepsis, but also of the freer use of the 
irriga.tions above described. 

TUMORS OF THE BLADDER. 

'l1he benign tumors of the bladder include the fibromata, the fibro-rnyxo
ma.ta.1 a.nrl the pn.pillomata. The latter are by far the most frequent, antl 
indeed all vcsical growths tend to assume a pa.pilloma.tous character, although 
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there are no papillre in the mucous membrane. It has been suggested that 
this occurrence may be explained by the embryonic relation of the bladder 
and allantois, the fretal villi being partially dependent on the latter. 

Fibronwta andjibro-myxomat« grow from the submucous coat of the blad
der, are either sessile or pedunculated, and are covered by unaltered mucous 
membrane or by villi. 

Papillomata spring from the superficial layer of the mucous membrane, and 
constitute red vascular masses, sometimes with long pediclcs, occasionally ses
sile; their surface is soft, smooth, and rounded, and is often indistinguishable 
by touch from the healthy mucous membrane; they sometimes bleed very 
freely. Occasionally they undergo ulceration, and there is reason to believe 
that a. growth originally purely papillomatous may become malignant in its 
later stages. 

llfalignant Turnors of the Bladder may be sarcomatous, but the epithelio
mata are by far the most frequent. They originate in any portion of the bhd
der, grow with great rapidity, and a re soon followed by ulceration of the mucous 
surface, and often by involvement of the entire thickness of the bladder-wall. 
Enlargement of the pelvic glan<ls and secondary deposits in other viscera. are 
common . 

Symptoms of Tumors of the Bladder.-The chief symptoms are 
vesical irritability and hemorrhage. Either may precede the other. In papil
lomata profuse bleeding may be the very first indication of disease. In the 
fibromata. and carcinomata there is apt to be a. period during which the symp
toms are those of cystitis, but at first without marked alteration of the urine. 
Later hemorrhage occurs, and still later the urine becomes fetid and ammoniacal. 

Diagnosis.-The recognition of new growths in their carJy stages is often 
very difficult. 'l1be most valmtble diagnostic symptom is the hemorrhage, 
which, when free and spontaneous and recurring a.t intervals. the urine in the 
mean time remaining clear, is extremely suggestive. Free hemorrhage after 
gentle sou nding, the symptoms of cystitis in the absence of stone or of any 
infective cause, severe vcsical pain radia.ting to other regions, are all rnluable 
aids to diagnosis. 

Certainty can be reached only by the recognition of the villi of a papilloma, 
det;LChed portions of a fibroma, or cell-nests and small sloughs from nn epitbe

lioma, or by the aid of the 
Fm. 328. cystoseope. which is here of 

the greatest usefulness. 
r11bis instrument, as im

proved by Leiter, consists of a. 
I long hollow shaft of large cal

iber, with nn obtuse angle a. 
short di1'tancc from its extrem
ity. At the angle is a pris
matic window, so arranged that 
the mys of light entering it arc 

~;~e~~~c~1~0~1~r~:~11~h:~tdto11 ~~~ 
the encl of the beak there 1s 
another window covering in :i 

~mall incandescent electric lamp (Fig. 328). The tube contains m_agnifying 
lenses. Adjustable ends carry windows on the concavity or convexity of tlie 
curve, so that either the anterior surface of the bladder or the bas-fond and 
trigone may be conveniently observed. 
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In u::iing the ii1strument it should be lubricated with glycerin; the bladder 
should be washed out and filled with a clear liquid; tbe current shoultl not be 
turned on until the instrument is in position. If the inspection has been at 
all prolonged, so tha.t the lamp may have become hot, the precaution shoul<l be 
taken to turn off the current a half-minute to a minute before the instrument 
is withdrawn, so that there may be no risk of burning the urethra. 

'She v:duc of the cystoscopc in the recognition of new growths is unques
tioned, but is as yet confined within narrow limits. Such growths may undoubt
edly be seen in many cases by its help, and their exact size an<l site outlined, 
but often an almost equally accurate diagnosis of location can be made with 
the vesical sound, and a. fa,r more precise knowledge of the character of the 
growths can be obtained by microscopic examination of fragments removed by 
forceps or pas~cd spontaneously. The presence of foreign bodies unsuited for 
lithola.pa.xy and requiring lithotomy has been demonstrated by the cystoscope. 
'!1110 determination of the sitle from which renal hemorrhage is taking ph1ce 
can a.Iso be mt1de in some insta11ces in this way. 

Extravagant claims have been made as to the usefulness of the instrument, 
and arc not likely to be fully realized, but it has taken an assured place in the 
armamentarium of genito-urinary surgeons. Its congener, the electric urcthro
scope, is of far less value, and has been much al)llse<l by novices and over
eager investigators, who have thus far added but little by its means to our 
knowledge of urethral conditions. 

Treatment.-The operative treatment of tumors of the bladder should 
be by means of either a perineal or a suprapubic incision. 

The former is preferred by some surgeons, but is applicable only to single 
small pedu11culated tumors situated near the neck of the bladder. rrhe latter 
is equally useful in these growths, and permits of the free exposure antl inspec
tion of all tumors and of eomparati vely ready access to them. It is the opera
tion of preference in by far the larger number of cases. 

If the perinea.I route is for any reason selected, the bladder is opened just 
as in the operation of median lithotomy. (Sec p. 8-H.) 'l'he finger of the 
surgeon having recognized the situ::ttion and limitations of the growth 1 a pair 
of forceps is introduced, the tumor seized, and partly bitten, partly twisted off. 
Too much direct traction should not be made, for fear of injuring the bladder
wall, nor should the manipulations with the forceps be carried out while much 
suprapubic pressure is being made, as a double fold of the bladder-wall might be 
thus included with the growth in the grasp of the forceps and gravely injured. 
The risk of this taking place is much increase1l if the tumor is sessile. 

In the suprapubic operation the bladder is opened as in suprapubic lithot
omy. 1l111e following methods of dealing with the growth may be mentioned 
(Treves): The growth, when exposed and carefully examined by the finger 
and also by inspection, may be dealt with in the same manner as like growths 
in more accessible parts would be treated. A small electric lamp is of con
siderable service. Growths with slender pedicles may he pinched or twisted 
off. If tl1c pedicle be stouter, it may be grasped and fixed close to the 
bladder-wall by means of a pair of pressure forceps bent at a suitable angle. 
~l.1he neck is then grasped by a, straight pair of pressure forceps at a little 
distance from the first pair, and is twisted off by rotating the instrument last 
introduced. In other instances an ecraseur. carrying n. cord or a fine wire, 
may be employed. If the growth have a broader base, it may, if it be well 
defined, be transfixed close to the bladder-wall by means of a rectangular 
needle in a. handle, and be then Jiga.tured with silk in two segments. Some 
of the softer and more diffnsed growths can be scravcd away with the finger-
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nail or with a curette or a sharp spoon . Others, of greater substance can be 
removed piecemeal with Thompson's forceps (:Fig. 32fl) and the resulting stump 

Fw. 329. 

~5~. 3-~ 

>&G:s,oJ 
Thompson's Vcsical Forceps for removing Growth1:1 in Bladder. 

then we11 scraped with Volkmann's spoon. '!'his is the method which would 
be applied to epith eli omatous growths. 

After the removal of extensive growths the bladder may be well rubbed 
out with a 'l'urkey sponge~ which will remove all detached or partly·detached 
fragnicnts. Bleeding may be checked by the pressure of a firm piece of 
sponge or by inj ections of either coltl or hot boric·acid solution . 1I1he ca..:::es 
must be few in which an appeal to the actual cautcry is nece.::.sar;v. The pres· 
sure of the rectal bag causes ,·enous engorgement, and the sooner that appliance 
can be dispensed with the better. 'Two fingers introduced into the rect~m by 
an assiRtant will often bring the growth more readily into view than will the 
rectal bag. 1J1he after-treatment of the case is the same as is proper after 
suprapubic lithotomy. 

PART JIL-DISEASES AND INJURIES OF TIIE URETHRA. 

The normal male urethra. is a.bout nine inches in length , and is divided 
into three portions. The spon.9y or penile portion is about seven inches long: 
is contain ed within the erectile tissue of the corpus Rpongiosum, and ext~nc!s 
from the mea.tus to the posterior extremity of the bulb. When the penis is 

flaccid, it constitutes a curve the concavity of which is downward, but "~hen 
the organ is raised or is erect the curve is obliterated an<l becomes a stra1gl~t 
line. 'l'he membranous urethra. is found between the two Javers of the tri
angular ligament, about an inch below the under Ru rface of the symphysis 
pubis. It is a half to three-quarters of an inch in length, and is surrounded 
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by the compressor urctbrm muscle, which, taking its origin on each side from 
tlie upper part of the descending pubic ramus, serves to support a.nd, when it 
contracts, to compress this portion of the urethra. ~l1he prostatic urethra. runs 
through the prostate gland at the junction of its upper and its middle third . 
I t is from one :ind a half to one and three-quarters inches in length (Fig. 330). 

Fin. 330. 

'11he urethra is narrow at the meatus, cnl:i.rges within the glans at the fossa 
navicularis, has a v:t riablc ca.lib C'r. with normal points of constriction in the 
spongy portion, enlarges again in the region of the bulb, is narrow at the 
bulbo-membranous junction and between the layers of tl1e ligament, and again 
widens as it penetrates the prostate, so that this port ion of the urethra has 
normally the largest caliber and i ~ the most dilatable. 

'l11tc fixed curve of the urethra.-i. e. the curve a8~umed by the majority of 
adult urethr.-:c-in a condition of rest is measu red from ju8t in front of the 
triangular ligament to the neck of the bladclcr. Tt is that of a circle three 
and a quarter inthes in diameter, a.nd is represented by ::in arc of such :i circle 
subtended by a chord two and three-quarter inches in length (Fig. 331). 'l'his 
cun•e may be le8scncd somewhat by depressing the urethra by mcnns of a. 
finµ;cr at each side of the root of the penis: it is always lengthened in cases 
of hypertrophy of th e prostate or when the bladder is ~rcat l .v distended. It 
~na.y be temporaril.v obli terated, as when a perfectly straight instrument is 
mtroduccd into the bladder. 

Catlteterism.-Thc pa.~sage of a properly-made steel sound or Ril ver cathe
ter, the curve of which corre~pon<ls, as it should do, with that given above. is one 
of the minor operat ions of surgery most frequently req uired. For its perform
ance the patient should, whenever possible, be placed in a recumbent position, 
the head and shoulders slightly elevated, the knees a little separated, the mus-
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cles relaxed. 'rhe surgeon, if right-handed, stands at the left side of the 
patient. 'l1hc sound or catheter, thoroughly sterilized, well warmed, and lubri
cated with some aseptic oil or oint-
ment, is taken in the right hand, Fm. 331. 
the penis between the thumb and 
fingers of the left hand . 

The organ is gently put on the 
stretch, care being taken to keep the 
dorsum facing the abdominal wall, 
and to a.void any twists in the ure
thra which woul<l constitute obsta
cles to the instrument, the point of 
which is then eng11ged within the 
meatus. At this time the shaft of 
the sound or catheter should be par- c.. 
allel to the line of the groin . This ~ 
direction is important chiefly in 
catheterism of peri;:ons with large 
protuberant bellies, in whom, if it is 
not followed, the point of the instru
ment will be made to catch in the 
upper wall of the triangular liga
ment, owing to the elevation of the 
handle necessitated by the protrusion 

of the abdomen. The handle should in any event be kept low until the tip 
of the instrument is about to enter the membranous urethra. 1-'he penis is 

FIG. 332. 

=t ~-A-. A 
F'aultyCurves(\'au Buren111HI Keyes). 

drawn up with the left hand while the instrument is gradually pushed onward, 
the handle being finally swept around to the median line, the shaft being kept 
parallel to the anterior plane of the body and nmtrly touching the integument. 
'fhc instrnmcnt is now pressed downward toward the feet, while the left hand 
still steadies the penis and makes slight upward traction. After four or five 
inches of the Rhaft have disappeared within the urethra, it will be found that the 
downward motion of the instrument is arrested (Fig. 33..J.). ~I.1be fingers of the 
left hand can then be shifted to the perineum, where the curve of the instrument 
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can be felt behind the crotum. The handle may then, and not until then, be 
lifted from it:-; close relation "1th the anterior 
abdominal wall and swept gently over in the FIG. 333. 

median line, describing the arc of a. circle, ~ 
while the left hand acts as a fulcrum over 
which the curve of the instrument glides (Fig. 
335). It often facilitates the final step in 
cathctcrism if after the shaft has reached and 
passed the perpendicular the handle is taken in 
the left han1..l, and the index and mi<lcllc fingers -
of the right Ji and a.re placed ODO Oil each side Prope1· Cur\'C (Vnn Buren and Keyes). 

of the root of the penis, making downward pressure, while the left band, depress
ing the handle, cn.rrics the point of the instrument through the membranous and 

prostatic urethra into the bladder. Its entrance into that organ will be recog
nized by the free motion that can be given the tip of the instrument when the 
handle is rotated, and by the latter remaining exactly in the median line and 
pointing a.way from the pubes when the hold upon it is relaxed. The whole 
ruanceuver should be done with gentleness; no force whatever is necessary. 

If there is spasm of the circular fibers of the urethra at any point, or, as 
is often the case, of the compressor urethrre at the bulbo·membranous junction, 
a. little <lelay will be followed by relaxation. At this same region. where the 
la.rge~:ncl movable bulbous urethra contracts as it passes through the ligament, 
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the onward pressure of a bougie or catheter is more often arrested on account 
of unskilfulness on the part of the operator than at any other point. If 

Fm. 335. 

PassingaCatheterintothe blndder(.\lbert). (For references see Fig 33t.) 

~~etl~:~~~~r~~n1~~t:~a.~~he~0f~ :i~·~ 1~u~~:ubi~}i~::~~!~ ~t~:!~~:~~-~~h'~~\1 'o~~fi:!~ 
if the handle is not raised a.t the proper time or if the fingers in the perineum 
do not give the curve of the instrument the gentle upward pressure that it 
needs, the tip buries itself in the loose n.nd movable floor of the urethra below 
the orifice. In either case tbc cune protrudes unnatura lly in the perineum. 
'l1hc withdra.wal of the instrnment for an inch or two ancl its gentle reintro
duction, raising or lowering its lip as may be required, will usually suffice to 
overcome this o bstaclc. 

If the catheter is a small one and is used roughly and unski lfully, it may 
be made to penetrate the wall of the urethra instea<l of following the canal 
itself. Such wounds leading into the peri-urethra.l or submucous tissues are 
known as false passages. They are most apt to occur in the bulbous and in 
the prosta.tic regions, for obvious anatomical reasons. \\·hen recent they are 
attended by profuse hemorrhage, a.re often followed by chill and fernr, and, 
especially if the patient's kidneys are already diseased, may result fatally. 

The introduction and retention of a. catheter, frequent irrigation of bladd~r 
and urethra with antiseptic solutions, and the administration of salol, boric 
acid, and quinine arc the essentials of treatment. If suppuration follows and 
chil1 an.d fever arc recurrent or persistent, it may be necessary to drain through 
the penneum. 

Ohl false passages are often sources of difficulty <luring cathetcrism. This 
may sometimes be overcome by inserting into the abnormal channel on~ or 
several fi liform bougies, aftet· which it often becomes easier to pass one mto 
the bladder. 

In cases of enlarged prostate a catheter with a much longer shaft and 
larger curve will be required, or a :\Iercier catheter will be found useful. 
In stricture a large variety of sizes and shapes may be employed. If the 
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contraction is small and tortuous, the most useful instruments are the whale
bone filiform bougies, which may be used straight, or, better, with a slight 

FIG. 336. 

Fillform Whalebone.Boni;ics. 

angle given them near the tip (Fig. 336), as the orifice of a stricture is usually 
eccentric, i.e. not in the middle or center of the obstruction. lt happens very 

Fw.337. 

Gouley's Tunnelled Catheter. 

rarely tht one of these will not pass. The tunnelled catheter (Fig. 337) and 
the ordinary steel sound are indispensable instruments in the treatment of 
these cases. 'l1he indications for their employment will be found in the sec
tion on Strictures. 

Uretliral llever, Gatlteter Fever, Urinary llever, Acute and Glironic.
Following the introduction of an instrument, even when it has been done with 
skill and care, the patient may, after an interval varying from a. few moments 
to several hours, have a chill, followed by a rise of tcmpera.ture. In many 
cases this is not repeated. Warmth to the surface, a. full dose of quinine, and 
the immediate administration of a urinary antiseptic arc usually the only treat
ment required. The pathogenesis is not certainly dcrermine<l. In this form-
acute urina1'y fever-it may be that a nervous element enters to a considerable 
extent into the causa.tion of the ch ill; but in the recurring form-clt1·onic 
urinary fever-we ha.ve a true toxemia, always dependent on bacterial infec
tion, and often to be avoided by thorough instrumental ascpsis anrl proper 
preparation of the patient. When it does occur, the same line of treatment as 
for any other form of infection of the urinary tract is appropriate. 

JNJURIES OF THE URETIIRA. 

RUPTURES of the pendulous portion of the urethra. are rare, and a.re not 
apt to be extensive, nor, although troublesome in regard to treatment and 

~:~~·at~~t::c~,;~:~:~Zi 1i~~g~~~~8~ce!~P~~~;d c~;e~m~~:r1i.~fct~~~~n°~~~{:w~r11~~ng~ 
followed by ecchymotic discoloration of the entire pendulous portion of the 
penis and by more or less severe hemorrhage from the mca.tus. 'l'hcy usually 
do well under the use of evaporating lotions and rest, followed by gentle 
catheterization after the blood has disappeared aud the swelling subsided. 
Ruptures affecting the deeper portions of the urethra. are, however, much 
more serious. Excluding those which result from instrumental violence
that is, false pa'8ages-and those which result from the giving way of the 
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softened and distended urethra behind a stricture, which are described else
where, they are caused almost invariably by some form of traumatism applied 
to the urethra, most of the recorded examples having been the result of falls 
astride of bard or resistant bodies. ~l111C mechanism of rupture of the urethra. 
has been variously explained. Franc, Velpeau, and Poncet have attributed 
the urethral laccra.tion to the crushing of the membranous portion of the 
urethra between the offending body and the lower border of tbe pubic arch. 
If the accident occurred with the patient in a leaning position, the body 
directed forward, they believe that the posterior part of' tbc spongy urethra 
could be crushed against the pubes, and think that when the force which pro
duces the injury nets in the lateral direction the urethra. is more probahly 
pressed against the upper portion of the descending pubic ramus. Oilier 
refers lacerations of the membr:tnous urethra to the pressure of the canal 
against the sharp edges of the subpubic ligament, which in his experiments 
seemed to have di,1 ide<l the upper wa.11 of the urethra. Tcrillon believes that 
when the body which is fallen upon is narrow the urethra is crushed against 
the ramus of the pubes, and thinks the injury is likely to be found about the 
region of the bulb; and when the fall is upon a broader substance the urethra 
is crushed against the anterior surface or inferior edge of the pubes, and the 
lesion is found more anteriorly. Guyon says that in this accident, whether 
the cause is a fall or a blow, the mechanism is the same: the urethra and the 
soft parts which immediately surround it are pressed and crushed against the 
resisting pubic symphysis, whilst the superficial tissues, more supple and more 
elastic, esc:tpe or arc scarcely involved. Ile believes, as does Terillon, that 
such ruptures arc frequently only pa.rtia.1, and that they are commonly situated 
in the spongy portion of the urethra, an inch or less in front of the anterior 
layer of the triangular ligament; and in this opinion he is supported by Iver
ecn, who has recently analyzed twenty-nine cases of this accident. Duplay 
thinks thn.t in a certain proportion of cases the urethra. is ruptured by a tem
porary dislocation of the syrnpbysis pubis, the soft bones springing back into 
their proper relation after the crushing force is removed, n.nd leaving no trace 
of the accident except t he urethral les ion. He thinks that this ("rupture by 
traction") may also occur in case of fracture of the pelvis with a displace
ment of a. portion of tbe pubic arch; and it is of course evident that the 
urethral wall could be wounded directly by a fragment of' bone after such a 
fracture. 

In attempting to diagnosticate a. rupture of the urethra we must depend 
chiefly upon-1, the history of the accident; 2, the phenomena connected with 
urination, which is usually difficult or impossible; 3, the appearance of blood 
either at the meatus or beneath the skin or in both situations; 4, the develop· 
ment of a swelling due to extmvasa.ted urine. As in the majority of cases all 
these symptoms are present, the diagnosis in general terms of a rupture of the 
urethra ca.n hardly be said to be difficult, but in exceptional cases, where one 
or more are absent, it may be a matter of great uncertainty. So, too) the 
recognition of the precise seat of the rupture may be comparatively easy if 
the case is an uncomplicated one, or under some circumstances may be almost 
impossible. 'l1he anatomical peculiarities of the part expia.in the usual course 
of urinary exlravasation. (See Stricture of the Urethra.) 

Treatment.-The important quest ion of treatment in these cases may be 
s implified by adopting a classification similar to that employed by Gu;yon an<l 
Dupla.y, which is based upon symptoms rather than upon the anatomical scat 
of the injury. All cases may be di l'idcd into three classes-mi ld, moderate, 
and gra\'e. 
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In mild cases-i. e. in those where after such an injury there is an appear
ance of blood at the mcatus, with difficult urination or with retention, but with 
no evidence of cxtnwasation anrl no general alarming symptoms, and in which 
catbeterization is easy-the surgeon may be content with regular evacuation 
of the bla<l<ler by means of a soft instrument well greased with carbolized oil, 
and with prescribing absolute rest, the patient being carefully watched for the 
onset of fever or the appearance of local swelling. 

In cases of a more sf'vcre type1 in which, in addition to urethral hemorrhage 
and retention of urine, there are evidences of extravasation, and in which catbe
ter ism, though difficult, is possible, it is wisest to leave a full-sized catheter in 
the blarlclcr, an<l at the same time freely to lay open the perineum and scrotal 
tissues or any which have been involved in the cxtravasation. 

In cases of greater gravity, in which cathetcrism is impossible, careful peri
nea} section should at once J::>c made, the rent in the urethra sought for, and a 
catheter passed through it into the bladder. This is sometimes one of the 
most difficult procedures in operative surgery, particularly if it has been delayed 
until inflammatory change or local gangrene bas altered the appearance and 
relations of the parts involved. If persevering and careful search fails to 
re,•eal the proximal end of the torn urethra, suprapubic cystotomy, for the 
purpose of retrograde catbeterization, is justifiable for that purpose. the distal 
end of the torn urethra being almost always easily discoverable. Except as 
to the latter point, surgeons, as a rule, are agreed upon the above-described 
methods of treatment, and a number of them endorse the propriety of the 
suprapubic operation in such cases. 

In cases of complete rupture the following indications exi$t after the intro
duction of the catheter: 1st, to open a large passage for the accumulating 
fluids; 2d, to keep up a free flow of ur ine; 3d, to encourage rapid union of 
the two enrls of the urethra and the walls of the cavity formed by the extrav
asation into the perineum; 4th, to prevent the formation of a. cicatricial stric
ture of the urethra. Suprapubic aspiration (Lefort, Molliere) is palliative and 
meets none of' the indications. External urethrotomy (Guyon and others) 
does not provide for prompt union of the canal and docs not prevent consecu
tive contraction. Antiseptic measures, carried out by allowing an elastic 
catheter to remain in the perinea.I wound, which is tamponed, or by suturing 
its borders, produce more rapid union, but are likewise followed by urethral 
coarctation. 'l1he stitching of the proximal end of the urethra into the wound, 
and catheterizing only after healthy granulations have formed, while reducing 
risks to the life of the patient, is followed by the same results. 

Suturing of the divided ends of the urethra has now been done in a suf
ficient number of cases (Erasme, Guyon, White, Keyes, Barling, and others) 
to justify its employment whenever they can be brought together. Catgut is 
the preferable suture-material. The mucous membrane should not be included. 

GONORRHEA (URETHRITIS). 

~l1he worrl gonorrhea, although etymologically inaccurate as a designation 
of the disease in question, is sti ll so universally employed and so well under
stood that it has been retained here for the sake of convenience. 

1l 'he only debatable ground in the consideration of gonorrhe::t. at this time is 
the question of its specific chancter; that is, its invaria.ble dependence upon 
n. virus which is said to constitute the contagious clement and to impart to the 
di$case such distinctive or specific characters as clearly to separate it from 
other affections. 
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Recent researches seem to show a definite etiological relntion between a par
ticular microbe-the gonococcus (Pl. II, Fig. 2)-and gonorrhea, but, al
though probable an<l asserted b_v a large number of authorities, this cannot yet 
be considered as absolutely <lemonstrated. '..L1he statement that the disease ha8 
been produced by inoculation of pure cultures of the gonococcus (the only sci
entific an<l demonstrati \'C proof of such relation) rests upon experiments which 
are as yet numerically insufficient to entitle it to an unhesitating acceptance, 
though the weight of evidence is gradually accumulating upon this side of the 
question. Clini cally, however, we ma.y assume that in the majority of cases of 
acute urethritis gonococci, the microbes of suppuration, and other bacteria will 
be found intermingled. 

Inflammation of the male urethra may be thus either simple, in which 
infection with only pyogcnic microbes has taken place, or specific, in which 
gonococci are also present. 

Simple urethritis may be due to a great variety of causes. Authentic 
cases a.re recorded of well-marke'l urethritis following accidental or experi
mental exposure to leucorrheal <lischarge~; to the pus from a healthy abscess 
or from a purulent bronchial catarrh; to the secretion from an endocervicitis 
or cndometritis; to the discharge resulting from ulceration or malignant dis
ease of the uterus; to the menstrual fluid or acrid vaginal di!:charges; to 
powerful injections; to the passage of gravel; to cathetcrism; and to many 
other undoubtedly non-specific causes. 1The condition thus evoked is often 
indistinguishable clinically from that following sexual intercourse with a person 
:1 lrcady having a similar disease, many severe and complicated cases of gonor
rhea being derived from one or the other of these sources. As a rnle, howeYer, 
it is somewha.t less severe and less protracted than the specific variety, due to 
in fection with the gonococci, though great caution should be observed in draw
ing any inference as to causation from the character of a particular attack, as 
tbe variations observed in tbe different grades of urethritis are no greater than 
those which prevail among inflammations of other mucous passages, and which 
are due to individual idiosyncrasy or to differences in the power of the original 
irritnnt. 

l'he facts that urethritis of either variety docs not protect from subsequent 
attacks, that its pathology is that of any catarrbal inflammation, and that 
it may be reawakened or reproduced by local irritation, by indiscretion in 
diet, etc., affor<le<l strong ground for the assertion that it is not a specific 
<lisease. 

Late bacteriological discoveries have, however, as above stated, outweighed 
these arguments, though for convenience we may still differentiate the varieties 
of urethritis according to their clinical course, dividing tbem into (1) typical 
or acute injlamuiatory gonorrhea; (2) subaeute or catarrlwl gonorrhea; (3) 
irritative or abortive gonorrhea. 

We may begin with a description of acute inflammatory gonorrhea, 
which is the variety most frequently encountered, particularly in those persons 
who arc for the first time affected. 

'l1he -interval of incubation, or the time which elapses between exposure 
and the development of urethral symptoms, is a variable one, extending from 
a. fow hours to twelve or fourteen days. In the great majority of cases, how
ever, the disease appears 1luring the first week. 'l'he patient notices a. drop of 
milk-and-watery-like fluid at the meatus, which is slightly red and puffed or 
everte<l; a. tickling sensation is often felt in this locality, and the next act .of 
urination is attended with a fee1ing of warmth at the end of the canal or with 
actual scalding. After this the symptoms increase rapidl.Y in number and 
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se,•erity, so that within forty-eight hours, or even sooner, the disease may be 
described as having passed into its first or "increasing" stage, the cha
racteristic phenomena. of which, with their respective causes, are as follows: 

l'ltanges in the ... 1Ieatus.- 'l1bcre are redness, eversion, and often erosion 
of th~ lips of. t~c men.tus; sometimes, but rarely, .so much sweJling as to 
constitute a d1stmct obstacle to the passage of unne, which escapes only 
by drops. 

Ardor Urince.-Scalding at each act of urination, or ardor urinro, is the 
symptom which gh•es the disease in French its popular name of "chaude
pisse.11 'l1his is due partly to the distention of the inflamed and swollen 
mucous folds of the urethra during the passage of the stream, but chiefly to 
the contact of the salts of the urine with the inflamed surface. 

Ghordee.-Painful erection, or chor<lee, is present to a greater or less extent 
in all such cases. It may occur at any time during the lwenty-four hours, but 
is most frequent after the patient has become warm in bed. Ile is awakened 
or kept a.wake by an intractable, persistent priapism, which is associated with 
pain felt along the under surface or often along the sides of the penis. In well
marked cases the organ is bent or curved, usually in a downward direction, 
more rarely upward or laterally. The corpus spongiosum, situated beneath 
and between the corpora cavcrnosa and surrounding the urethra, is more 
directly involved in the inflammatory process than the other portions of the 
penis. rrl1c urethritis extends by contiguity to the submucous connective tis~ 
sue. and thence continuously to the trnbecu1re of the erectile tissue of the 
sponp:y body. The lymph which is exuded in these localities b1ocks or fills 
up the intertra.becular spaces or meshes containing the intricate venous plexus 
which by its engorgement and distention furnishes the essential mechanical 
element of normal erect ion. ·when the organ becomes erect, the corpora. ~av
ernosa expand normally and fully, but the blood is unable to find its way 111to 
the partially obliterated erecti le tissue of the corpus spougiosum 1 which remains 
rigid and inflexible. rl'hc pain ::dong the sides is produced by the pressure on 
the nerves ca.used by the unnatural position, and that along the under surface 
by the atlcmptccl distention of the spongy bocly. 

Frequent Urination and Vesical 1.'enesmus are other symptoms which 
occur about this time in many cases. They generally indicate a.n extension 
of the inflammation to the deep urethra, and arc the most obvious diagnostic 
symptoms between anterior and posterior urethritis, the latter term signifJ
ing that the infective inflammation has spread to the region behind the com
pressor urethrm muscle. The same symptoms ma.y exceptionally be clue to 
reflex influence from a disturbance as yet localized at or near the mca.tus. In 
either event the irritability of the neck of the bladder is shown by the in
ability of tha.t organ to retain more than a. very smali quantity of urine, the 
urgency of the calls to evacuate it, the difliculty i11 starting the stream, and 
the bearing-down, cxpulsive efforts which accompany or follow the <lribbling 
of lhe last few drops. 

'l111c discharge during this period bas been growing more and more pro
fuse. At first thin a.nd of a bluish-white hue, like city milk, it has become 
white, then yellow, and then ~recnish or streaked with blood. 

There are, then, certain cond1tions-ardor urime, profuse purulent discharge, 
chordee, and frequent urination-which characterize the first or increasing stage 
of inflammatory gonorrhea. 

The Complications of the First Stage.-Balanitis.-When the 
infhtmmation. instead of remaining within the urethra or invoh·ing only the 
lip:s of the meatus, extends over the surface of the glans penis, we have the 
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condition known as balanitis. This is usually caused by a neglect of cleanli
ness, but it occasionally occurs from extension of inflammatory action by con. 
tinuity an<l in spite of the greatest care. Its symptoms arc those of superficial 
inflammation-viz. heat, redness, burning or itching, an<l finally exfoliation of 
epithelium, leaving an eroded or sometimes a. superficially ulcerated surface. 
Not infrequently little crops of hcrpctic vesicles appear, and may remain 
discrete until they desiccate, or may pustulate, coalesce, and leave an ulcer 
which is sometimes mistaken for a chancre or chancroid. 

The form of the initial lesion of syphilis known as the chancrous erosion 
may be mistaken for a superficial balanitis. 1'he period of incubation, the 
absence of urethral discharge, the abrupt limitation of the erosion, the presence 
at its base of "parchment" incluration, the enlargement of the inguinal lym
phatics, and the lack of :tn inflammatory clement arc symptoms of the former 
condition which should render it easi ly distinguishable from a solution of con
tinuity due to balanitis. 

Balano-postltitis.-An extension of the inflammation from the surface of 
the glans to the inner or mucous layer of the prepuce gives rise to what is 
known as balano-posthitis. It has no special clinical significance, except 
that it is almost invariably followed by, or associated with, an inability to 
retract the foreskin so as to uncover the glans penis. 'fhis is due to an exten
sion of the inflammation to the loose cellular tissue uniting the two surfaces of 
the foreskin, which rapidly becomes cedematous, and in some cases is the seat 
of an effusion of plastic lymph. 

Pldmosis (Fig. 338).-'l'he phirnosis thus produced is an extremely objec
tionable complication, as it interferes with treatment, necessitates most Yigilant 

and unremitting care as to clea.nliness, 
Fw. 338. and obscures the diagnosis and prog

nosis. If the case has not been watched 
from the beginning, and the patient 
comes under observation for the first 
time with a vague history and with an 
oodematous, swollen prepuce, from the 
orifice of which pus or pus and blood 
exude, it is not always easy to deter
mine the exact underlying condition. 

Phimo!.lis from Gonorrhea (Cullcricr). An indura.te<l chancre ca,n 12:enerally be 
discovered without trouble by its hard

ness, and moreover is not often complicated in this manner. A soft or chan· 
croidal sore, ~10wever, or a balanitic ulceration may not be so readily recognized. 
The main pomts of distinction may be tabulated as follows : 

Phimosis f:rom Gonorrhea. 

No history of sore on glans or prepuce. 
Swelling in foreskin at fir.st almost eutircly 

ccdcmatous. 
Dirsclmrgc usually purulent. 
No definite area more tender or harder than 

the rest. 
Chordeeortcn present. 
ArJor urinm extends along the whole length 

of the canal. 

Yesical symptoms not infrequent. 
Bubo ycry rare. 

Phimosis with Subpreputial Chan. 
croid. 

History of sore. 
Swellinp; often due to plastic lymph around 

the ulcer. 
Discharge often R:'l.np;uinolcnt. 
A di8tinc:t spot usually discoverable by pal

pation. 
Never any true c:hordce. 
Ardor urinre only when the urine comes in 

contact with the inflamed or ulcerated 
foreskin. 

No vesical symptoms in uncomplicated cases. 
Bubo common. 
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Parapltimosis (Fig. 339), a condition in which the prepuce, retracted and 
caught behind the projecting corona glandis, cannot be brou!(ht forward, is a 
Ie~s frequent but more annoying and danger-
ous complication. The tense and rather in- F10. 339. 
elastic edge of the preputial orifice constitutes 
the cause of the constriction, which grows 
tighter as swelling increases. 'l'hc neighbor
inp; parts, at first redcmatous, soon become 
infiltrated with lymph, the return of blood r, 
from the glans is interfered with, and, in ex
treme cases, ulceration or even sloughing of 
the head of tho penis has occurred. The line 
of constriction i:;; situa.ted a short distance be
hind the glans, immediately back of which is 
a. furrow clue to the normal depression existing 
there, intensified by the surrounding redema. Paraphimosi~ (('ullc ric r) 

Back of this is a swollen fold of mucous mem-
brane. which i~ the part of the inner layer of the prepuce normally in contact 
with the posterior face and edge of the corona. 1'hen is found a second an<l 
very deep furrow, which is the actual seat of the trouble, and behind this 
another prominent collar of swollen integument. Paraphimosis is attended 
with severe pain, which does not disappear until either the prepuce has been 
replaced or the constriction has been relie"ed by division or by ulceration . It 
is often productive of deformity from cicatricial contraction in those case8 in 
which sur,l!,ical interference has been delayed or ineffective. These eomplica
tions-balaniti8, balano-posthitis, phimosis, and paraphimosis-are by far the 
most frequent of those which make their appea.r:rnce during this early period of 
the disease1 and have accordingly been describrd in their usual clinical order. 
11he first stage, or that in which there is a progressi\'e increase in the severity of 
the symptoms, is of variable duration, but under well-directed treatment com
monly terminates in from five days to a week, after which, for a. short time, the 
condition n.ppca.rs to remain stationary. 

Symptoms and Complications of the Second or Stationary 
Stage.-'J1he discharge is still profuse, and the ardor urinre and chordee 
marked and in some cases agonizing. Pa.tients will complain bitterly that 
their comfort <luring the da.y is interfered with by urgent calls to urinate, 
which the_v resist to the last possible moment in a vain endeavor to avoid the 
pain occasioned by it, and that their rest at night is disturbed by frequently 
recurring erections, which arc no less painful, and which often will not subside 
until some means has been adopted for their reduction. During this period, 
which may be said to extend on an average from the se,·cnth or eighth day 
to the end of the second week, the inflammation is gradually exten<ling back
ward and may give rise to other complica.tious. 

Follicu.lar and Peri-urethral Abscess.-Dipping down from the urethral 
membrane into the follicles which empty upon its surface, the inflammation of 
gonorrhea occludes their mouths by causing swelling of their lining membrane, 
and converts them into little bags or pocketsofpus-follicularabsccsscs-which 
appear as small, round, tender tumors along the under surfi1cc of the urctLra. 
They very often open internally, but now and then adhesion to the skin takes 
place, pointing occurs outwardly, and they discharge upon the cutaneous surface. 
Fortunately, they arc not followed by urinary 6stulm. If the su1~1rnrative pro
cess im·olves the loose connective tissue around the urethra. a pcri-uretbra.l ab
scess is formed. 'Shis is most frequent at precisely the points which on a priori 
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grounds woul<l have been selecte<l-those at which gonorrhea is most persist
ent, _the ro~sa naviculari s and the anterior part of the membranous urethra.. 

L,1pnplwngitis.-In a certain proportion of cases of gonorrhea a simple 
lymphangitis occurs as a result of infection with pyogenic microbes. It affects 
most common ly the lymphatics of the <lorsum of the penis, and is almost inva
riably associa.ted with neglect of cleanliness and retention of the dischar"e 
between the prepuce and the glans. This is what might be expected on an~
tomical grounds from the group of lymphat ics involved) those directly connected 
with the urethra itself belonging to the deeper set, and running beneath the 
pubic arch to join the deep lymphatics of the pelvis and to terminate in the 
lumbar gla.nds. The symptoms consist in a thickened, cord-like line of indu
ra.tion extend ing from the prepuce to the root of the penis, usua.lly tender to 
the touch, easily isolated from the surrounding structures, an<l often traceable 
upon the surface by a fa.int red linear blush. 

Gonorl'lwal Bubo.-Eitber with or without 1ymph:mgitis as a forerunner, 
mflammation of one of the glands of the groin may be the result of gonorrhea. 
The gl•nd affected is usually one of the superficial set, lying just below Pou part's 
Jiga.ment, imbe<lded in the subcutaneous cellular tissue and abo\'e the fascia lata . 
• \ small, painful tumor makes its appearance in the groin: it is at first freely 
movable beneath the skin, but afterward contracts adhesions to the latter and 
to the surrounding parts, and becomes doughy in feel and reddish or purplish 
in hue. In the majority of ca!';es, after reaching this condition, it will subside 
under appropriate treatment, disappearing by resolution. In others, howe\'er, 
suppuration ensues, the connective tissue which surrounds the glands liquefy
ing first. Indeed, very often the glandular structure itself is not involved in 
the suppura.ti\'e action. 

Another group of complications mn,v be mentioned as possible occurrences 
toward the end of the third week, some of them, however, often appearing 
much la.tcr. '.rhcy arc cowperitis, prostat itis, and cystit is. 

Cowperitis.-ln fJamma.ti on of one or both of Cowper 's glands is a result of 
extension of the urethritis by continuity along their ducts, which empty into 
the posterior portion of the spongy urethra. The first symptom usually devel
oped is pain in the perineum. much increased by pressure and rendering sitting 
or walking markedly painful. 'l1he inflammatory swelling of the glands is 
resisted by the two layers of the triangular lip:amcnt between whic:h they arc 
situated and by the deep pcrineal fascia, and this rc~istancc, associated with the 
determination of blood to the part by gravitation, imparts, ~1s in other inflam
mations where the same conditions exist, a throbbing element to the pain which 
renders it peculiarly distressing. Suppuration iu the pcrightn<lular tissue some
times occurs, in which case the usual signs of the formation of pus arc present. 

Prostatitis.-After gonorrhea. has spread backward as far as the prosta.tic 
urethra, it may, a.ud in some cases unavoidably does, invoke the prostate gland 
in spite of the best-directed treatment. The follicles and the glandular elements 
of this body arc primarily and ch iefly affected, the mu~cular tissue which 
composes the larger portion of its maRS remaining in mild cases uninvaded. 
'J'hc anatomical and physiological relations of the gland furnish a key to the 
symptoms produced by its inflammation, the earliest of wl1ich will pr~b~bly be 
a feeling of weigl1t and distention in the perineum and rectum. This is soon 
followed by f'rectuent urination. due to the inability of the bla<l<ler completely 
to empty itself, the exit of the urine being interfered "ith hy the engor~c<l 
gland. The encl of the act is painful. Defecation is al'o painful, markedly 

!~:!·rit~;.•,~:f~sp:1~~1 ~'.\'~~;:1~~~ acne~!~~_° 0~nJ1e;· ~~~1e;1t'c\~~::t~1 ~~~t~-~~l\;n fi;:~l;' :~,~ 
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tender to the touch, while through it the outlines of the greatly enlarged 
prostate can be felt. 1\ s the disease progre~scs the pain incrcai;:cs, becomes 
throbbing, particubrly when the patient is erect or in the ~itting posture, radiates 
along the cords of the h_ypogastric plexus to all the neighboring regions, and 
is very greatly aggra.vated by any en1cuation of the bla<lder or rectum. The 
frequency and difficulty of micturition both increase, the lattn sometimes pro~ 
ceeding to complete retention. 11he disease ma.y terminate by resolution, the 
most frequent way, or by suppuration . If suppuration occurs, it is usually 
due to the coalescence of several inflamed follicles, which, lying in proxim
ity to one another, have broken down into a common cavity. The pus is 
frequently discharged into tile urethra, but occasionally pointing t~tkes place 
in the direction of the rectum. In either event cvacua.tion gives great relief. 
In most ca....,es the prostate is left with some fibrou~ thickening-a hyperplasia 
of its cellular tissue-which is often the groun<lwork for future trouble, but 
which ~hould not be confounded with the hypertrophy of the same tissue and 
of the muscular clement~ which so frequently takes place in advanced lifo. 
An acute prostatitis may rnn into a ckronic condition, which is very annoying 
and intractable. The same symptoms exist in a modificcl and nHH:h subdued 
form: the pain is replaced by a sense of weight and fulncss; rnicturition is 
rather too frequent and i~ feeble, the last drops dribbling from tl1e meatus; a 
mucoid di!5charge like the white of raw egg, but occa~ionally milky, may be 
squeezed from the urethra by deep pressure from behind forward, and the 
same discharge appear,:.; at the meatus after cYery eYacun.tion of the rectum. 
By examination through the latter the gland is found to be somewhat enlarged 
1md slightly tender on firm pre~sure. 

Cyslitis.-A greater or less involvement of the neck of the bladder is often 
a. concomitant of acute prosta.titis, and is indica.tcd by increase<l urinary trou
ble and by the appearance of a. drop or two of blood ttt the end of micturition. 
n iis prostato-cystitis, which is the form of vesica.l disease usually encountered 
in gonorrhea., mny suhsi1le under trea.tment or ma.y pass in to :t well-developed 
inffamma.tion of the mucous membrane of the vcsica l neck. In this case (gon
orrheal cystitis) there arc certain well-marked symptoms, chief among which 
are very frequent urina.tion, the patient not being able to retain his water for 
more than a frw moments, and the desire to expel it becoming intense and 
irresistible on the slightest delay; excessive vesical tcnesmus at the end of tlic 
act, which is characterized by severe burning pain instead of a sense of relief, 
blood and pus following che stream of urine, the hLttcr part of which is turbid 
or milky. There are few constitutional symptoms, little or no fcrnr, no rigors, 
and but slight deterioration of the general health unl(;SS the disease runs a pro
tracted cour~e . 'l'be <liagnosis between prosta.titis and CJStitis, which are the 
only complications of gonorrhea. likely to be confounded, m<ty be ma<le by 
attention to the following points: 

Prostatitis. 
Perinenl and rectal pain. 

::;~~:~~~'i:~E:;;::::l:~:~~::.:~gravatcd dur-

Strcam of urine diminished in size. 
Hctt•ntion of urine common. 
Urine not much changed in a.ppea.rance. 

Hectal examination i:-how:; enlargement and 
great tenderness of the prostate. 

Cystitis. 
Po:-sibly :l. little tenderness of the perineum 

Pa~~ c:~~:t.~1:,' 1~outt ~~~:c~~1W~ ~~~~~~·tcd by def-
eention. 

Tcncsmus consta.ntand SC\•ere; verycharac-
tcri~tic. 

Size of stream notalwa.ys alfoctcd. 
Retention of urine rare. 
Urine turbid and ropy, last drops mixed with 

blood. 
1\o prostatic enlarj!;cment or tenderness 

recognizable on rcct.'l.l examinntion. 
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of ;!~:1~1~h:~~~~~~~1~i~~~;:~~ 11r~oi! t~~8e~~j~,:~~\,~~~:~~~;~1~hi0~~~t1'.~~~J·J:~~~~I 
which the acute symptoms of the first stage, the ardor urinro, chor<lce, etc., 
remain nearly or quite unaltered. 

At the termination of this stage that of subsidence begins, and in uncmupJi. 
catcd cases progrcs~cs rapidly until complete recovery has taken place. 

Symptoms a n d Co mplication s o f t he Th ird Stage, o r that of 
Subside.n ce .-Urin<ttion becomes painless and l.css frequent; the discharge 
grows thmner, becomes watery and scanty, or dries up altogether; erections 
no longer occur with abnormal frequency, anU do not give rise to curvation of 
the pen is or to pai n. If any of the complications which Jrnve been described 
has ex isted, the last vestiges of it fade away. 

But unt il th is stage is actually completed, as long as any of tbe symptoms 
of urethritis arc st ill evident there arc yet certain dangers to be avoided and 
serious difficulties which may present themscl ves. 

Epidirl!Jmitis. - Chicf among these, in respect to frequency of occurrence, 
~s epididymitis, ?r swelled testicle, _which is a c~mplicatio~1 usually supe~· ,·cning 
m the fifth or sixth week of the disease, sometnnes commg much earlier, and 
sometimes as la.to as the end of the second month or even in the third month . 
In the great majority of instances it is obviously the result of the extension of 
the urethral inflammation along the ejaculatory ducts and sperma.tic canal to 
the cpididymis itself. 'The first symptom is an aching. occasional ly a neurn. lgic, 
pain along the line of the groin, more frequentl_v on the left side. If the cord 
be taken between the thumb and finger and rolled gently, it will be found to 
be tender on pressure. If the inflammation progresses and the epididymis is 
involved, this prelim inary pain is soon followed by a. feeling of weight and a 
dull ache in the affected test icle, which begins to increase in size and rapidly 
becomes of grea.t hulk and exceedingly painful. 1-'he nauseating quality pos· 
sessed by this pain is peculiar to it, and serves greatly to aggnivate its un· 
ple:umntness. rl1!10 scrotum becomes purplish in color. 

The patient, particularly if the testicle be not supported so that its weight 
is withdrawn from the cord, will walk in a ~lightl y stooping posture with the 
legs apart. 'l'he dragging of the heavy tumor upon the spcrmatic vessels 
prevents the free return of bloo<l from the testicle and serves to increase the 
tension 1 and by additional pressure upon the nerves to add to the pain. Under 
proper treatment the acute inflammatory symptoms subside by resolution in:~ 
few da.ys, but the enlargement disa.ppears very gradually, a small portion of 
the globus minor often remaining perceptibly indurated throughout life. In a 
still smaller number of cases suppuration occurs in the subcutaneous cellular 
tissue, and sometimes involves a. brge portion of the scrotum. Persistent indu· 
ration of the globus minor, which consists of a single tube for the passage of 
semen, may interfere with or entirely prevent the exercise of its function, and 
if both testicles ha,vc been involved sterility more or less permanent may result. 
'l'herc may be all the indications of viri lity; tl1ere is no diminution in desire 
nor in ability to perform the sexual act, which is accompanied by ernis~ion 
of fluid <lcriYcd chiefl y from the prosta.tc and the seminal vesicles, and is 
attended by the customary amount of pleasure. In other words, the patient, 
though sterile by reason of the absence of spermatozoa from the fluid which he 
emits, is not by any means impotent. rl'imc and suitable remedies will sometimes 
remove this condition 1 but the prognosis in this respect should be guarded .. 

'rhat the left testicle is affected twice as often as tbe right is usually attnb
ute<l to the fact that as a rule it hangs lower, and thus recei,·es less .s~tpport 
from the scrotum. It is more probably, however, the result of the position of 
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the left spcrmatic vein behind the sigmoid fl ex ure, an<l a lso of its indirect com
munication with the vena cava through the renal vei n, which it enters at a 
right angle, the right spermatic vein emptying into the cava at an acute angle. 
rl'hese ca.uses a re sufficient to produce local congestiou, a powerful predisposing 
ca.use of inflammatory attacks. A s a result of pressure on the efferent vessels 
by inflammatory products, or as a conseq uence of extension of the inflammatory 
action itself, acute hydroccle may and often does complicate epididyrnitis, adding 
to the size of the swollen organ and in creasing the feeling of tension to both 
th P. patient and the surgeon. I t requires no special treatment, and usually 
subsides when the declining stage is reached. 

Subacute or Catarrhal Gonorrhea.-This occurs most commonly in 
persons who lrnve h;td previous attacks of gonorrh ea, a.n<l is an exampl e of the 
tendency manifested by all mucous st ructures to take on inflammation upon 
slight provocation after having once been affected. It is particularly notice
able in the urethra for several reasons: the ca nal affords periodical passage to 
a secretion, the urin e, which is especially liable, by reason of changes in its 
constitution, to become an actual irri tant; it is exposed at times of erection to 
intense congestion of all its vessels,- the converse also being true, that a con
gested or irritated spot along the urethra predisposes to erection ; gravitation, 
the proportionately excessi1'e supply of blood to the region, and the absence of 
extra-vascular resistance, due to the loose character of the spongy tissue, all 
favor tl1c persi~tence of any congest ion left after a first attack of urethrit is; 
the approximation of the mucous surfaces of tl1e urethral walls during the 
intervals between tl1c acts of mi cturi tion is here, as elsewhere, unfavorable to 
the disappearance of granuln.r or inj ected areas or other traces of inflammation . 
For these reasons, :1 mong men who ha.ve Imel gonorrh ea. once, many have sub
sequent manifestations, a predir.;posing cause being usually present, although 
some additional irritant, such as contact with menstrual Huicl or with a leucor
rhcal secretion, is generally necessary to bring on mark ed symptoms. 

Symptoms.-A pa.tient with this variety of urethri t is wi ll present him
self, after a su:=- picious or an unaccustomed conn ection, with a free muco
purulent or purulent urethral discharge. Ile will complain of very li ttle 
pain, possibly only of a sensation of warmth during mination. Chordee is 
absent or very slight, there is no vesical irritability, and complications are 
infrequent. The only affection for which this form of gonorrhea is lik ely to be 
mistaken is urethral chancre, the possibility of which should never be forgotten. 1 

Under treatment the discharge rapidly diminishes until only a drop or two of 
muco-pus can be seen 1 and that chiefly in the mornings. 'l 1his symptom is apt 
to linger in spite of all efforts to remove it, and is perhaps the most persistent, 
and by reason of i ~ long continuance the most annoying, consequence of this 
form of gonorrhea. Th ere are, howeyer, some complications which, although 
they ma.y likewise appear during an acute attack, are often associated with this 
catarrha.I condition of the urethra, and are of considerable gra.vity. These are 
gonorrheal rheumatism, gonorrheal ophthalmia, ancl gonorrheal conjunctivi tis. 

Complications of Catarrhal Gonorrhea.-Conorrheal Rheuma
tism, or urethral synov itis, or Post-Gon.orrhea l Arthritis as it has been 
better called, may appear at any time dunng the existence of a purulent dis
charge from the urethra. It is much more common in men tha.n in women . 
It develops suddenly, and is usually accompanied by some aba,temcnt of the 
discharge, more rarely by its entire disappearance. 'l 'he disease has been 
ascribed to var ious causes-metastasis, refl ex agency, id entity of gonorrhea. 

1 The diagnosis between infecting chancre of the urethra and gonorrhea may be found in 
1hc chapter on Syphilis. 
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and syphilis, development of a pre-existing rheumatic diathesis, and, finally, a 
form of septicemic infection, the last hypothesis being the one now generally 
accepted as correct. 

r.rhc symptoms of this complication come on rapidly, usually durin" the 
Jatcr stages of either an acute or a catarrhal gonorrhea. 'l'hc patient, wifhout 
any premonitory signs, or perhaps after a. slight chill or "creep" and a little 
febrile disturbance, notices pain and swelling in an articulation, commonly the 
knee, ankle, wrist, or elbow, the degree of frequency being in the order of 
mention. Within a few hours the swelling. due to synovial exudation, increases, 
the joint becomes moderately red and hot an<l .very tender, the su ffering on 
touch or movement being great. It may remrun in this condition for some 
time, ma.y involve neighboring tissues, producing a gcnernl arthritis, or may 
in a very fow cases subside rapidly. 'l111crc are fow if any constitutional symp
toms. '.fhe disease in a certain number of cases develops only vague travel
ling pains in joints, bones, and muscles, and docs not produce well-marked local 
symptoms. Ordinary rheumatism is the only disease for which tl1is form of 
joint-affection is likely to be mistaken . 'J1he diagnosis shouhl be based upon 
the following points, which, for convenience' sake. may be ta.bul:tted thus: 

Post-Gonorrheal Arthritis or 
Gonorrheal Rheumatism. 

AssociatC'd with urethritis. 
Very infrequent in women. 
Co8~~t!;~~ional symptoms transient and not 

Very little fever. 
I\'o awentin~. 
Urine unaltered. 
Often a~sociated with sclerotitis, bursitis, 

and tC'no-synovitis. 
Cardiac lei::ions rare. 
lnOammation remains fixed; involves one or 

a few joints. 
Local pains rather less than in true rheu

matism. 
Effused fluid is absorbed very slowly. 

Tendency to hydrarthrosis after acute stage 
has passed. 

Great tendency to relapse during subsequent 
gonorrheas. 

Anti·rheumatic remedies are of little yalue. 

Ordinary Rheumatism. 

Not Msociate<l with urethritis. 
NotvC'ry rare in women. 
Constitutional Rympt-oms marked and pro· 

lo117ed. 
Hi~h fever. 
Profuse sweat in~. 
Uriue hi~h-colored and loaded with urates. 
Not complicated with sclerotitis, bursitis, or 

teno-synovitis. 

f,~~~:~~1~t~~~~s .f:~~;~:ntfrom one joint to 
another, involvinp; many. 

Pains always severe. 

Effused fluid absorbed with comparative 

Te~d~1~~§'. to chronic hydrarthrosis ler,a 
marked. 

Relapses have no association with urethral 
condilions. 

Anti-rheumatic remedies are evidently useful. 

Gonorrheal Ophthalmia and Gonorrheal Conjunctivitis.-See 
purulmt conJunctivilis, p. 10-17. 

Irritative or Abortive Gonorrhea.-'l'here remains to be considered 
the third variety of so-called" gonorrhea., " the irritative or "abortive." Not 
infrequently after a suspicious connection a. patient will complain of a slight 
pu.in on urination and a little itching at the mcatus. An examination discloses 
a. reddening of the lips of that orifice, and a little transparent secretion eom~ng 
from the anterior half~incb of the urethra. These symptoms are ver_v similar 
to those of the earliest stage of an acute urethritis, and indeed are altogether 
indistinguisha.blc from them-a fact of importance in deciding as to the pro
priety of "abortive" treatment. Instead, however, of increasing in inten
sity, they remain stationary for some days, and lhcn, if not aggravated by 
improper treatment, subside entirelv, the whole duration of the case not 
exceeding a week or ten clays. rl111ere are no scquclre an<l no complications 
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associatefl with this condition, which is simply one of mucous irritation and 
consequent hypersecretion. 

'fhe three varieties of urethritis which have thus been described may be 
contrasted as follows, it being understood that such accurate clinical differentia
tion does not invariably occur, but that in many cases the characteristics of 
the different clai::.ses arc intermingled. The tabular form wi11 be useful in 
enabling us to recognize at a glance the main points of difference: 

Acute Inflammatory 
Urethritis. 

Usually a. first attack. 

Begins with a little redness, 

Fn~.ti1~~ 1 ~:~1c~\~ ~~11~~in~t it~1~1~ 
mcatus. 

Hapitlly develops free dis
charge, ardor urinre, chor
dee, and other symptoms. 

Dil'charp:e thick, yellow, 
~reeni~h, or bloody. 

G8ual complications: prost:l
tifo:, cy8titis, bubo, etc. 

Treatment at first acti\'ely 
sedative and antiphlogistic 
or mildly antiseptic. 

Ca.tarrhal Urethritis. 

Usually a second or subse
quent attack. 

The same. 

l\Iost of these symptoms, with 
the exception of the dis
charge, nre absent. 

Discharge milky or watery. 

Most common complications: 
rheumatism, ophthalmia. 

Treatment ma.y soon be 
'· anti-blennorrhagic:11 cu-
laj~~'tioc~~aiba, etc., with 

Irritative Urethritis. 

No relation to previous ure
thral disease. 

'J'he Rame, but to a much less 
degree. 

All these symptoms a.bsrnt i 
docs not progress beyond 
this point. 

Almost no discharge. 

No complications. 

No treatment necessary. 

Chronic Urethra l Disc ha rges.-As a direct continuation or prolonga
tion of the acute affections of the urethra, or as more or less remote sequelre, 
a number of chronic urethral discharges are met with. 'fhese may for con
venience be divided into three classes : those clue to a urethral catarrh, a con
dition often left after the subsidence of an acute urethritis; those dependent 
upon a, chronic gonorrhea, the inflammation having localized itself in some 
portion of the urethra. producing a granular or even superficially ulcerated 
surface; and those commonly known as gleet, which in a.I most every instance 
will be found associated with urethra.I coarctations, often of the sort known as 
'·strictures of large cali ber." Nearl_v all chronic discharges arising from the 
urethra proper wi11 be found to fall under one or the other of these heads, and, 
as it is a. matter of much therapeutic importance to be able to distinguish them, 
their chief diagnostic points may be briefly considered. 

Urethral Catarrh,-In many cases of gonorrhea, for some time after 
the dis.appearance of the la.st drops of muco-purulent discharge there will still 
he foun<l a cond ition of excessive secretion or of increased "urethral moisture," 
which will often be a source of unnecessary anxiety to the patient and the 
surrreon. '.J1be symptoms associated with this mucous catarrh vary from a mere 
feeling of wetness about the mea.tus to the possible production, by '·str.ipping" 
the urethra, of a. drop or two of c1ear, albuminoid liquid, slightly tenacious and 
resembling that resulting from a. prostatorrhea, with which, indeed, it is often 
al'lsociated. 1'here is no subjective symptom, except a sensation of' damp~ess 
at the extremity of the penis. Th is is often so marked as to lead the patient 

~~HL~~~le~~i:~t:n~~~t~~n~~:o:~:d 01~~~11th~r d~~es~~1~~i:e o:.hb:e:;~~· ~}~~~e~~-:;~~Li~1i~~ 
1'rcatment of any sort, as a rule, sen-es only to aggnnate, or at l c~st to p~r
petuate, this condition, which, in nineteen cases out of twenty, will subside 
spontaneously in a fow da.ys or weeks. 

Chronic Conorrhea.-In other cases, after all marked symptoms have 
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vanished there will yet remain a milky, or rather creamy, drop, which can be 
pressed out of the mcatus whenever a few hours ha.ve elapsed after urination. 
This may come from any portion of the urethra, but will usually be found to 
proceed from the fossa navicularis or from the anterior membranous portion. 
By "stripping" the urethra an inch or so ~ta tim?, gradually_ working back
ward, or by proper use of a bulbous boug1c, as will be described under the 
bead of Treatment, or by means of the urcthroscopc, a very definite idea. 
of the exact site of the trouble may be obtained. The meatus will be 
found a little reddened or swo1len; there will be an undue warmth or even a 
slight scalding on urination; erections will be accompanied with a dull ache, 
and a.11 these symptoms will be much increased by venereal, alcoholic, or other 
excesses, especially by prolonged and ungratified sexual excitement and by the 
free use of spi rituous liquors. There is no interval between this condition and 
the last stage, or rather the preceding stage, of -an acute urethritis. 

Gleet.-In some cases, and especially in those in which the gonorrhea has 
been of long continuance or has frequently been repeated, there will occur 
another group of symptoms, chief among which is a" gleety" or muco-puru
lent discharge. In the mornings the lips of the mcatus will be found glued 
more or less tightly together, and on separating them a drop of opalescent, 
whitish fluid will become apparent or may be squeezed out. '.l'be discharge 
may be more profuse, but cannot usually be found during the day in sufficient 
quantity to be made apparent at the meatus, owing to the frequent washing 
out of the urethra by the stream of urine. There will often be found asso
ciated with this discharge a dribbling of urine at the end of micturition, an 
in creased frequency of the latter act, and a few vague lumbar or hypogastric 
pains or aches-a group of symptoms which should always suggest the exist
ence of a stricture of large caliber. 

We may now bring together the main points of difference between the 
various chronic urethral discharges: 

Urethral Catarrh. 
Follows immediately on sub

sidence of gonorihea. 

Di~~~~rge watery i thin mu

Not much affected by habits. 

No subjective symptoms. 

A trects no special portion of 
the urethra. 

Cause: loss of tone and dila
tation of capillaries of part. 

Prognosis: subsides without 
treatment. 

Expectant treatment. 

With bulbous bougie urethra. 
is found to be normal. 

Chronic Gonorrhea. 
Continuous with n.ttack of 

gonorrbca,oftenafirstone. 

Discharge creamy i pus. 

Greatly a~gravated by excess 
in drink or by sexual ex
citement. 

Warmth or scaldinp; on urin
ation; very slight tendency 
to chordcc. 

Lingers chiefly about the 
navicular fossa and the 
bulbo-mcmbranous junc
tion. 

Persistence of low grnde of 
inflammation. Circum
scribed congestion with 
small c;ranulations. 

Requircs'local treatment. 

Gleet. 
Usually a variable intcnal 

after subsidence of gonor
rhea; ~encr:llly after sev· 
era! attacks. 

Discharl-!e milky or milk-and· 
watery; muco-pus. 

Incrensedbythesamecauses, 
but not to the same degree. 

Dr;;e~!~~cy a~f ~~:~:~:~:; 
hypogastric and lumbar 
pains. 

Source of the discharge 
always back of the coarc
tation. 

Submucous deposit around 
urethra, interferinl?: more 
or less with its caliber. 

If cause be not removed, 
almost certain ly grow11 
worse. 

Treatment by local injec- Treatment by dilatation and 
tions. injections. 

Point of sensitiveness, from Point of moderate resistance. 
which bougie brings pus. 
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Prostatorrhea.-There is a form of discharge dependent upon chronic fol
licular p;-o."Jtatiti.~ in which the chief diagnostic points arc as follows: 1. V"ntlue 
frc<iucncy of micturition, with pa.in felt in or near the end of the penis at the 
tcrmina.tion of the <let. 'rhc prosta.tic nerve-plexus, supplying the vcsical neck 
and the glimd itself1 becomes the c;.1vemous plexus, and is contitrncd to the end 
of the penis, tcrminttting a.t the proximal side of the fos:..a na.vicularis. 'l'liis 
ncr\'ous supply sufficiently exphiins the above symptom. 2. A feeling of 
weight or of fulness in the perineum and rectum, sometimes amounting to 
absolute pain, cspccia.ll,v during the passage of hardened feces. 'J1he relations 
of the pelvic plexus of the sympathetic, which supplies the rectum as well as 
the ski n of the buttocks, perineum, and external genitals, in addition to fur
nishing the nerves for the mucous surfaces and muscular portions of the bladder, 
prostate, an<l urethra, of course explain the occurrence of this symptom. 3. 
Diminution in the force of the stream, associated with dribbling toward the 
end of the act . 'fhe frequency of this symptom shows that in the majority 
of cases of this kind the inflammatory trouble docs not remain localized in 
the mucous membrane, but extends into the prostatic ducts, and evfln into the 
substance of the gland itself. 'l'his is further shown by the fact that in the 
great majority of such cases the volume of the prostate, as examined through 
the rectum, is appreciably increased, while there is often slight tenderness upon 
pressure. 4. The fir~t portion of urine passed, if collected in a glass, will be 
found more turbid than the secbnd portion . This aids in cliagnosticating the 
condition under consideration from a. primary cystitis, although the symptom 
b;lS not the pmctical value which Ultzmann has attached to it. 5. ~I.1he sedi
ment in the urine will be found to consist of prostatic epithelium, muco·pus, 
and a fow mucous shreds. 'rhese a.re often associated with casts of the folli
cles :11111 prostatic ducts, which are sometimes deceptively like hyalinc casts of 
renal origin. r.L'his resemblance is most frequent in cases of chronic trouble. 
6. There is often, but not invariably, associated with these conditions a certain 
amount of sexual excitability, frequent erection, and prcm<.tturc ejaculation 
during attempts at intercourse. 

This group of symptoms is characteristic of foll icular prostatitis or pros
tatorrhea, and is not so apt to be found in uncomplicated cases of stricture of 
the urethra, but the condition is frequently diagnosticated and treated as one 
of glect clepcnding upon stricture. 

TREATMENT OF GONORRHEA. 

In determining the proper treatment for existing gonorrhea it is necessary, 
in the first place, to understand clearly the character and stage of the case 
with which we arc dealing. The class.ification which has been given will be 
found a good one for practical purposes, and nearly all cases can be assigned 
to one or other of the three classes-acute, subacute, or abortive. 

'l1o take them up seria.tim, we may suppose that a patient belonging to the 
first or acute inflammatory class presents himself for treatment with the symp
toms charncteristic of the early stage: a red, swollen mca.tus, a little pain on 
urination, and a. muco·purulent discharge. 11he propriety of employing in 
such a case the so·calle<l "abortive" treatment nt once suggests itself, but 
~hould not be seriously considered. There is a. strong 1_m1ctical objection _to 
t?c adoption of thi~ method in the impossibility which exists of accurately <l1s
tm~uishing at the outset hetween the different varieties of urethritis ; one 
of which, beyond question, would be greatly aggra.vatcd hy this trea_tmcnt. 
As the mo~~ ardent ad,·oca.tes of the ahortirn treatment recommend 1t only 
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ut the earliest appearance of symptoms, it is evident that in many cases a. 
~light local irritation, limited to the extremity of the uretl1ra and 'likely to 
1auln1ide sponta.ncously in a few da.ys, would be converted into a. general 
urethritis. 'fhis treatment, then, which consists in the injection once or twice 
of a strong solution of nitrate of silYer, or in the very frequent injection of 
weaker solutions of the same salt or of some astringent such as tannin, need 
not here be further described. 'l'he first care should he to remove as far as 
possible all sources of irritation, chief among which are (l) the influence of 
motion, friction, and gravitation in increasing the amount of blood in the part; 
(2) the similar effect produced by sexual st imulus; and (3) the character of the 
urine, which must necessarily come in contact with the irritated surface. 

(1) '110 O\'ercome the first, rest in the recumbent position i~ obviously the 
most important means at our command, and its power in limiting and sub
duing the intensity of acute urethritis can hardly be O\'er-cstimated. The 
patient shoulc.l be tolcl to a.void, in every possible manner, physical exertion, 
to ride instead of walking, to sit instead of sta.n<ling, and at such times as 
may be convenient to lie on bis back with bis hips elevated. (2) The 
patient should carefully amid the companionship of' women of any class, as 
under the circumstances there is apt to be an exaltation of sexual impuhsc 
which renders e\'en the mere proximity of femnles more or less provocati,•e 
of erection, or at least of a very harmful hyperemia of the parts. (3) In order 
to render the urine as bland and innocuous as pos~ible, rigid attention to cer· 
ta.in dietary rules is indispensable. A skimmed.milk diet is beyornl question 
the one best adapted to this stage of the disease. A few farinaceous articles or 
a little stale bread and butter may be added, but the more nearly the diet is 
made to consist of skimmed milk the more likely is it that the patient will 
escape the severe ardor urime and troublesome chordee of the first week or 
two. In most cases, however, we are compelled to be content with a modifica
tion of the ordinary regimen, and should instruct the patient to reduce his 
animal food to the minimum, to a.void all greasy, fried, or highly-seasoned 
articles, to a.bstain from the use of pepper, vinegar, salt, coffee, and tea. Salad 
dressings, asparagus, acid fruits, tomatoes, strawberries, etc., pastry of all 
kinds, and indeed any article of food difficult of digestion, should be strictly 
prohibited, as should all malt, vinous, and spirituous liquors. '11he patient 
should be expressly warned against the use of beer and champagne. Apolli· 
naris, seltzer, an<l soda water are permissible <lrinks and may be taken in 
large quantities, serving then the double purpose of diluting the urine and 
at the same time of reducing ti1e appetite, so as to render more easy the 
observance of moderation in eating. Ordinary drinking-water may be taken 
in the same way, to the amount of three or four quarts daily, with great 
advantage; and to meet the same indication, the reduction of the salts con· 
tained in the urine, it is well to pre~cribe some alkaline hyclragogue diuretic, 
combining with it an arterial sedative and an anodyne dirccte<l especially to 
the genital functions. 

Instructions should next be given as to the best method of __ retaining such 
dressings us will serve to collect and absorb the discharge. lf the foreskin 
c1uite covers the glans penis, the very best dressing consists of a little morsel 
of absorbent cotton placed over the mcatus and retained within the preputial 
orifice. If it nrarly covers the glans, but docs not extend to the mcatus, a. 
small a.perture should be cut in the center of a piece of patent lint or old. 
linen, two and a half to three inches square; this should be stretched gentl7 
with the fingers until just large enough to slip over the bead of the pcll!s 
and back of the corona. The ends should then be turned forward and the 
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foreskin brought in the same direction, when it will serve to holcl the lint 
or linen in place. If the glans penis he entirely uncovered, it will he 
necessary to support the dressing in some other manner. A good plan 
then is to take the foot of an old stocking or a bag of ol<l muslin made large 
enough to hold the organ comforta.bly, and pin it to the front of the under
clothing. "Gonorrhea. bags" of antiseptic wood wool constitute an excellent 
dressing. 

'.l'he foregoing directions all pertain to the first visit of the patient. If 
the case belong to the third (irritative or abortive) class, all the symptoms will 
subside in a few days ; if to the second (subacutc or cabinhal), the discharge 
will become more profuse, but no marked subjective symptom will develop; if 
to the first (acute inflamrnMory), the phenomena already described will make 
th~ir appearance with an intensity proportionate chiefly to the lesser or greater 
stnctncss with which the clirections given have been observed. In the first 
case(irrita.tive 'gonorrhea) no further treatment is required; in the second 
(ca.tarrhal gonorrhea.) we ma.y at once begin with the use of such injections as 
will be hereafter described as appropriate to the declining stage of infl::un
matory urethritis ; but if we are dealing with a case of the acute inflammatory 
variety, we must continue to watch for and treat the symptoms. 

Treatment of Ardor Urinre.-For the relief of the ardor urime and 
tendency to frequent urination such a diuretic mixture as that suggested 
a.hove is very useful, and should be persevered in or given in larger do~es and 
more frequently. In addition, the patient may be instructed to immerse the 
penis in hot wa,ter during each urination, which is often fo llowed by extraordi
nary relief, probably due to the equolization of the blood-supply caused by it, 
the temporary distention of the superficial vessels relieving, to a certain extent, 
the congested and swollen mucous membrane, and thereby diminishing the 
resistance to the passage of the stream of urine and the friction between it and 
the sensitive walls of the urethra. 

T reatment of Chordee.-In the trcatmeiit of cbordee attention must 
be pa.id to the following points, the first of which is the most important as a 
prophylactic measure: Before going to bed the bowels should invariably be 
e\'acuated. The bedroom must be cool and well ventilated, the mattress hard, 
and the bed-clothing light. No late meals should be taken, and any tendency 
of the thoughts toward sexual matters should be resolutely combated. ~rhe 
medicinal treatment of chorclec has embraced a great variety of remedies, of 
which none is at the present time generally recognized as of pre·emincnt value. 
Opium in the form of suppositories: used at bedtime, is very efllcaciou~. but not 
without its disadvantages, the constipation induced by it being prejudicial. lt 
may be necessary to employ it, however, in which case the following formula 
m•y be used: 

IJ. Pulv. opii, gr. vj; 
Pulv. carnphorre, gr. xviij; 
01. theobromre, q. s. 
llf. ct ft. suppositoria No. vj. 

Sig. Use one at bedtime. 

Camphor may be given internally in doses of a fluidram. of the tincture ?T 
in the form of the rnonobromide in from three- to five·gram doses. Lupulm 
in fifteen- to twenty-grain doses and gelsemium in the dose of three minims or 
more of the fluid extract, repeated every time the patient wakes with chorde.c, 
have been extremely useful. None of these remedies are, however, so certam 
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in their effects as is bromide of potassium. Its employment as an alkali, as an 
a.rtcrial f:.ecla.tive, and as an anaphrodisiac, is eRpccially indicated in the early 
stages of gonorrhea. and l'liould llC\'er be neglected e,·cn \\hen the symptom of 
chordee is absent. \\'hen that complication exists, the dol'e of bromide should 
be increased until decided drowsiness is produced, and it should be giYen at 
intervals during the <la~·, with a double dose, combined with ten or fifteen drops 
of tincture of belladonna, a.t bedtime, and repeated if the patient awakt•s dur
ing the night with chorclee. lJn<lcr this treatment, pushed vigorously, the 
patient will rnrcly have any erections, painful or otlicrwil'e. If, liowever, in 
spite of the free use of bromides, the employment of camphor and opium sup
positories, and attention to the hygienic rules laid clown, the chordce is per
sistent and very painf'u1, it is well to adopt more active 111casures for its repres
sion, not only to free the patient from pain, but also because each recurrence of 
chordce aggravates the tendency to inflammation, and, probably, increases the 
liability to subsequent stricture. In such cases nothing is so effectual as the 
free abstraction of blood from the perineum by means of leeches. From a. 
healthy adult eight or ten ounces should be taken, and for the next clay or two 
he ~hould occupy a strictly recumbent position with the hips elevated. 

U rethral Injections in the Early Stage.-When the surgeon has 
decided to begin the use of injections he shoul<l order for the patient a hlunt
pointecl, hard-rubber urethral syringe large enough to hold three fluidrams. 
At this stage the disease, although often extending a. few inches backward, has 
reached its grentest intensity at or near the fo:-sa naYicuJaris, a point at 
which the nozzle of an ordinary syringe ma.y act as a mechanical irritant 
and serve to increase or perpetuate the inflammatory action. Having pro
cured his r.:.yrin~c, the patient should be taught how to use it, and, although 
it ~ivcs a little more trouble, it is always well personally to ins.poet this pro
cedure at lc:n~t once. In using the injection the patient should sit upon the 
edge of a hard chair, the buttocks projecting !' lightly over it, the feet separated, 
a.n<l the th ighs rebxed. In this wa.y all preRsure or tension upon the perinea! 
muscles is removed and the injected fluid finds its way backward to a sufficient 
<lcpth. In thoRc cnses in which the disease is clearly Ioca1izecl anteriorly, or 
in which any injection rea.ching the prostatic urethra. or the neck of the blad
der gives rise to Yesical irritability, the patient ma.y sit upright. with a hand
kerchief or towel rolled up and placed just back of the scrotum, thus occluding 
the urethra. at tha.t point. The syringe, having been nearly or quite filled 
according to the depth to which it is thought necessary to throw the injection, 
is bel<l between the thumb and middle finger of the right band. the tip of the 
index finger resting on the end of the piston. rn\P conical extremity of the 
s_vringe is then inserted from a. quarter to a. half inch within the meatus, 
which is held open for tha.t purpose by the thumb and fingerR of the left hand, 

J~~~r=i\1~~~~~8 at~~~ ~~~~~~~\' t~~~t~p:1~~~~:d i~~t~aJ 1~Fi~~o~~:,R:~~~s~~r:sb~~:n ~;~: 
compre:::scd in an antero-posterior direction. lf this is done properly while 
the syringe is depressed so thi.Lt the piston points toward the umbilicus and is 
gently forced home, every drop of the liquid, to the amount of a.t least two 
fluidrams, will be deposited within the urethra. 'fhc pa.ticnt should then 
use the injection in this manner after each urination, and should hold the 
injected fluid within the urethra for two or three minutes before suffering it to 
escape. It ma.y be laid down as a. rule that any injection which giYes rise to 
more pain than might be described as a very slight smarting is likely to do 
ha.rm rather than good, and should be diluted or discarded. 

In selecting the <lrugs to be use<l by injection an<l by the mouth in the 
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treatment of the form of urethritis we are describing-riz. recent antnior 
inflammatory urethritis--our description of its etiology should not be lost 
sight of. As this form of gonorrhea is often an instance of mixed infection, 
the treatment should be more or less thoroughly antiseptic. 

'l'he application of the principle of antisepsis to the treatment of 
urethritis may be made for one of two reasons and in one of two ways. 'l'he 
drug . .; employed mtLy be given on account of their supjlosed action upon either 
the microbes of suppuration or the alleged specific microbe of gonorrheu-tbe 
gonococcus of Ncisscr. rl1hey ma.y be used locally or may be a<lministered by 
the mouth, although even when given in the latter way their action is largely 
a local one. As to the reason for their employment, in the light of modem 
pathology it is not necessary to believe in an invariable and c:;:.sential relation 
between the gonococcus an<l gonorrhea to sec a clear indi cation for the use of 
germicidal agents. 'l'he successful treatment of suppuration anywhere demands 
the employment of some such agent, though it must be admitted that when the 
pus is furnished by a mucous surface the difficult ies of treatment-i. e. of suc
cessful antisep!iis-arc greater than under most other circumstances; and it 
must lik ewise be admitted that those difficulties arc much increased when the 
suppura.tive process is established in a canal like the male urethra, the ana
tomical peculiarities of which favor so markedly microbic growth or multipli
cation. 

While the employment of antiseptics in urethritis or a belief in their 
efficacy does not nece~sita.te a corresponding belief in the gonococcus as the 
sole cause of gonorrhea, yet a consideration of the rationale of such treatment 
undoubtedly involves an inquiry into the natural history of that microbe, which 
is certainly present, whether as cause or as effect, in the large majority of cases 
of acute gonorrhea. Unfortunately, the results of culture experiments and of 
experiments as to the influence of germ icides upon ~onococci extemal to the 
body do not afford sa,tisfactory evidence as to the effect of the sn.me :1gents when 
applied to the same germs irnbcdded in the depths of an i11flame<l urethral mucous 
membrane. Bumm's investigations appear to show that at firi?.t they multiply 
by preference in the papilla.ry layer, and find their 'my to the surface only dur
ing the l<Lttcr part of the purulent and during the subsiding (or muco-purnlent)' 
stage, and Finger uses this as a. theoretical argument agaim;t the early admin
istration of either astringents or antiseptics. Enough is known. however, to 
enable us to state with certainty that the agents which are effectual against the 
microbes of suppuration are not equally destructi,•c of the gonococci 1 severa l 
competent observers ha\•ing noted the fact that anth;cptic solutions, when 
applied to gonorrheal secretions outside of the body, have seemed to exert 
but little effect upon the gonococcus even when ~tl'ong enough to destroy pus
cclls and the pyogenic microbes almost immediate!~'· 

Considering topical remedies first, and excluding a large number which 
have little or no claim to occupy time or attention, we may divide the remainder 
into three classes: 

1. rl'hosc which when strong enough to exert a sufficient germicidal action 
a:e locally so irritating as to be harmful or unbearable. This class includes 
nitrate of si lver, carbolic acid, chloride of zinc, iodine, chloral, potassium per
manganate, salicylic acid, aml crcasote, all of which have been faithfully tried 
in many cases and by competent surgeons, the concurrent testimony being that 
when used in suflicicnt strength to sterilize the <facharges they produce an 
amount of irritation and swelling, ardor urinre, cbordcc, and even. exception
ally, urethral ulceration, that far outweighs any a.<lvantage to be derived from 
their antiseptic properties. 
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2. Those which are such feeble antiseptic agents that they cannot be de
pended upon to destroy all the bacteria found in urethral discharges. Among 
these ma.y be mentioned resorcin, thallin, quinine, sulphate and acetate of 
zinc, hmolin, sulphur waters, tannin, alum, hydro-naphthol, and cadmium sul
phate. The clinical evidence and the experimental evidence coincide as to 
most of these drugs. Each has had its more or less enthusiastic advocates but 
when given a wider trial .h.as been. fot~nd. clisap~oi?ting, whi le bacteriologists 
have shown that the gcrmte1dal action ts either lim1tcd to a vei:y few varieties 
of bacteria or is slow and uncertain. 

3. The third class includes a num bcr of agents which, whi le open to the 
same objection of too feeble or too limited antiseptic action, have the additional 
drawback of insolubility in ordinary mc<lia, and of occasionally becoming 
mechanically irritating from the formation of concretions. Among these are 
iodoform, calomel, bismuth subn itrate, oxide of zinc, and other insoluble 
powders. 

It must not be supposed that this list is intended to be even approximately 
complete. It might be increased literally a hundred-fold; and nothing could 
better demonstrate the absurdity of empirical methods than the dozens of 
ridiculous formulre and the hundreds of useless drugs which have from time to 
time been recommended for use in the various forms of urethritis. So far, 
however, as they are antiseptics, they would be found in one or the other of 
the above classes. 

There are certain agents which have been purposely omitted from this 
classification. but which, as ordinarily employed, might with considerable pro
priety have been included. 'l1hese are corrosive sublimate, sulpho-carbolate 
of zinc, boric acid, perox ide of hydrogen, an<l salicylatc of bismuth, which in 
various combinations are of practical value in attempting by topical treatment 
to secure a.sepsis in an inflamed urethra. 'J1hey ma.y be used in different pro
portions and either singly or in combination . A useful prescription is as 
follows: 

fl. Ilydrarg. chlorid. corros., 
Zinci sulpho-carbolat., 
Boroglycericle (25 per cent.), 
Aqux rosre, 

S . Use locally; dilute if painful. 

gr. fo-; 
gr. xviij; 
f3ij i 
f:5iv.-M. 

'l'o this may be added from 18 to 24 grains of the watery extract of opium if 
the urethra is especially irritable. 

The so-called hlemwrrhagics, of which cubcbs and copaiba are the chief, 
may be used with advantage very early in all cases except those of high inflam
matory type. ~rhere can be little doubt that the beneficial action of the~e 
drugs, as well as that of their congeners, gurjun, sandal-wood, kava.-kava, 
eucalyptus, and the various terebinthinates, is chiefly due to their antiseptic 
power::;, which not only deprive the altered and partially i;terilized urine co1~
t~ining them of many of its harmful properties, but cause it to exert a. p~s1-
t1vely curati\'C effect upon the suppurating mucous membrane. 1'hey ~a.y wit~ 
rm~rkcd benefit be combined with salol, which by its decomposition mto sa~1-
cylic and c~~rbolic acid, to be excreted through the kidneys, aids powerfully Ill 

rendering the urine not only aseptic, but also antiseptic. . 
A useful prescription is for a capsule containing sa.lol 5 grs. ; olcoresm ~f 

cubeb!-1, 5 gr::;.; Para balsam of copaiba, 10 grs.; pepsin, 1 gr.; four t? six 
capsules daily being given. In cases where the irritation of the whole urmary 
tract is so gre:.tt as to contraindicate the use of cubebs or copaiba the sa.lol may 
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be given alone in ten-grain doses four times daily, or boric acid ma.y be admin-
istered in some such combination as the following: • 

:q, Acitl. boric., 
Pota ... :-ii bromidi, aa 3viij ; 
Tinct. aconiti . gtt XVJ, 
}ilist. pota:.os. citrat., f,5VllJ -M. 

S. One tablespoonful in water every two hours. 

In certain cases where these prepara,tions disagree or seem to lose their effect 
it will be well to substitute sandal-wood oil in doses of ten minims four times 
daily. rl'his amount ma.y be dropped upon a lump of sugar and swallowed 
with a little water, or it ma.y be given in capsules. A commercial article is 
sometimes sold by druggists which has not by any means the same tlmra
peutic value as the genuine oi l, being a decided irritant to both the genito-uri
nary and the digestive tract. It may be known by its turbidity or cloudiness, 
the pure oil being perfectly translucent and of a pale amber color. A little 
later in any case an injection containing an insoluble sediment may be substi
tuted for the antiseptic injection given above, as, for example, 

:q, Zinei acetat., 
Acid. tanuic., 
Acid. boric., 
Liq . hydrogen. peroxid., 

S. For local use. 

aa .sj; 
3iij; 
f5vj.-llI. 

Sometimes, especial1y in the first few days, no injection can be borne 
except an almost purely sechtive one, and then the following may be tried: 

~Acid. boric., 
Ext. opii aq., 
Liq. plumbi subacet. di!., 

3ij; 
gr. xviij; 
f:3vj.-M. 

While using the injections containing insoluble sediments the patient will 
often be una.ble a.ccura.tely to estimate the character and amount of his discharge. 
After a. time, therefore, it is well to substitute for them a. watery solution of 
some simple astringent, prC'fcra.bly of sulpho-carbolatc of zinc, beginning with 
about two grains to the ounce, and combining it, if there be any lingering sen
siti\'eness or scalding, with morphine or dilute hydrocyanic acid, as in the 
following prescriptions: 

l~ Morphin::c sulphat., 
Zinci sulpho-carbolat., 
Aquoo rosre, 

~ Zinci sulpho-carbolat'., 
Acid. hydrocyanic. d11., 
Aqmc rosm, 

gr. j; 
3.i; 
f:5i1·.-~r. 

3j; 
gtt. xij; 
f5iv.-M. 

Tn this, as in all other cases, if the injection proves to be painful, it should be 
1lilutetl; if painless and if it docs not entirely control the discharge, it should 
be >trengthencd . 

Under this treatment in many instances the discharge will disappear, and 
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no further symptoms manifest themselves, unlC'RS, as often occ:urs, treatment is 
prematurely discontinued. The only safe rule to follow is to instruct the patient 
gradually to stop the use of injectiona and to decrease the dose of me<licin~, 
omitting first the mid-day portions, then those of the morning, and last of all 
those ta.ken just before going to bed; the whole process should extend over 
ten days. ] le should also be cautioned against frequent or vigorous "strip
ping " o~ the urethra, for purposes of inspection. 

Irrigation with various antis~ptic solutions, usually thrown in by the aid 
of gravity, are in much fiH'or with some practitioners. It is proL:ible that 
tlieir systematic use in large numbers of cascR wouhl show a reduction in the 
average time of cure. A considerable proportion of private patients are, how
evei\ unable or unwilling to employ them at their homes. 

Treatment of Persis~e nt U rethral D ischarges.-If, in spite of the 
injections above given, the discharge continue, recourse may be had to stronger 
solutions, the sensibility of the urethra being taken as an index. In this way 
five or six grains of zinc sulphate to the ounce will often effect a. cure when 
weaker injections have failed. Or acetate of zinc, tannin, sulphate of copper, 
nitrate of silver, a.lum, tincture of ca.techu, hydrastin, and various other drugs 
may be employed occasionally with advantage. 

T reatment of U rethral Catarrh.-If the characteristics of what we 
have called urethral catarrh are present, a little attention to the general health, 
£fteen drops of the s_yrup of iodide of iron after meals, fresh air and moderate 
exercise, a free diet, with an occasional glass of claret or burgundy at meals, 
will usually be sufficient, without local treatment, to terminate the case. Per
severance in the use of astringent injections and in the introduction of bougies 
will sometimes hasten a cure. but quite as often seems to retard it. These con
stitute the majority of those chronic urethral cases which are often reported by 
patients as ha.ving been cure<l by homceopa.tbic treatment, the negativi charac
ter of which lea Yes free play to that vis medieatrix naturw which is really all 
that is needed. 

Treatment of C h ronic Conorrhea.-In other cases, particularly when 
the atta.ck is the first one, the discharge persists, creamy or yellowish in appear
ance, associated with a few mild subjective symptoms ind1cati\'e of a localized 
inflammation, which proves to be easily aroused into a state of activity; a con
dition which it is co1Henient to designate as chronic gonorrhea. To determine 
this beyond question, a bulbous bougie, three or four sizes smaller than the 
normal caliber of the urethra. should be gently inserted into the bladder, the 
surgeon noting as it goes in the exact situation of any point of unusual sensi
tiveness, and looking for this or similar points during its withdrawal. Ile must 
not be misled by the normal sensitiveness of the prostatic urethra. lie shou.ld 
look at the shoulder of the bulb, and observe whether it brings out any dis
charge, and. if so, notice its character. 'The urcthroscopc may occasionally be 
of use in these cases. If the symptoms and appearances which have been 
described as characteristic of chronic gonorrhea arc present, it may be assumed 
that the sensitive spot corresponds to a. small pa.tell of granular urethritis to 
which it is necessriry to a.pply appropriate remedies directly. For this purpose 
the patient should be ordered a pros_ta.tic syringe of Im.rd rubber Laving a. long 
curved nozzle with a bulbous tip. Ile should be instructed in wlrn.t manner and 
to wha.t depth to insert this instrument, and the surgeon should himself a?min
ister the fir3t two injections. I?or this it is well to use about onc-ha~f fl~1dram 
of a 1 or 2 per cent. solution of nitrate of silver in distilled water, or, 1f this d~es 
not give rise to pain on the first injection, a still stronger solution. The ~1s
charge and pain ma.y be increased for a short time after these injections, which 
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should then be followed by gradually strengthened solutions of sulpho-carbolate 
of zinc, tannin, sulphate of copper, or some other astringent carried to the exact 
spot in the same manner. If the discharge dimini:;;;hes, but docs not disappear, 
the same process ma.y be repeated; and this will almost invariably result in 
permanent cure. It should never be forgotten that in certain cases the progress 
of the injection backward may be cut off by spasmodic contraction of some of 
the circular muscular fibers surrounding the urethra.. 1'his, occurring as soon 
as the first drops of .the injection reach the locality, will effectually prevent 
the liquid from pas:-ung an,v farther, an<l thus from cbmiug in contact with 
the s.urfacc which. is t·hc sou_rcc of the discba.rgc. Jn these cases the use of 
full-s1zctl sounds 1s impcra.t1vely in<licate<l, a.II other treatment being worse 
than use less. 

Irrigation of the urethra. with various medicated liquids has been recom
mended, and is ft useful procedure in cases in which the foregoing tren.tmcnt 
proves ineffectual. A moderate-sized, short, flexible rubber catheter-prcf'crably 
a" NC!a.ton "-with large bevelled eyelets, should be inscrtcrl nearly into the 
bladder, and then connected with a syringe like the ordinary ":Mattson" or 
"Da\.·id8on" syringe. A pint or more of the preferred solution, usually of 
one of the anti8cptics or astringents above mentioned, may then be passed 
through the urethra. without withdrawing the catheter, the lotion finding its 
wa.y between tho instrument and the walls of the urethra. and making its 
exit at the mea.tus. In one or the other of these ways chronic gonorrhea is 
always curable. 

T reatment of G leet.-In a. case of true glcct, with a. history of sev
eral previous attacks of gonorrhea. or one which has been ''cry protracted, 
with dribbling after urina.tion, etc., we should carefully examine the me
tbra. with a bougie :\ bouJc, when WC shall probably find the condition described 
as indicative of the presence of a submucous deposit or a. "stricture of large 
caliber" or commencing str icture. The fact that in every normal urethra the 
bulb of the instrument will meet with some resistance as it pa!'scs under the 
posterior layer of' the triangular ligament (White) seems worthy of reiteration, 
as failure to recognize it has been ~t frequent source of error in diagnosis and 
trc;ttmcnt. Another source of error, already referred to, is spasm of the mus
cular fibers occurring at some point along the urethra and imparting to the 
bougie the precise scn~ation felt in passing a stricture. 1l 1he possible associa
tion of spasms of this character with strictures of large caliber situa.ted ante
riorly should not be forgotten . The treatment of gleet in the great majority 
of cases thus becomes that of the stricture upon which it depends. (Sec section 
on Stricture of the Urethra.) 

T reatment of Complicatio n s.-Balanitis usually requires for its treat
ment only perfect cleanliness and the use of some desiccant seda.th·e powder, 
such as opium 3j, lycopodium 3ij, and acid. boric. 5j. 'J1hrce or four times 
daily this should be dusted on the inflamed surface, which should be previously 
washed and gently dried. Strips of dry lint inserted between the glans and 
foreskin, and changed whenever they become moist from the discharge, will 
often effect a. cure. 

Ba la no-posth itis, when accompanied by oodema of the JWcpu~c, is best 
reduced by a. ]otion of lead-water and laudanum continuou_sly applied . . The 
dry dressing ma.y be used with advantage after the swellmg has subs_1ded. 
Good in both ca.ses follows from painting over the inflamed glans and .the inner 

surf~c~i~.0~1i~ f~1~·~~k~: ';~~li~~e~Ob;rcfi~~~:~\~i~~l~~i~~ ~~l17::i~~c :;e!tlt~:-.fore-
skin along the dorsum, completing the operation a.t some later period; but 
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both of these procedures are undesirable if it is possible to a-•oid them. Tn 
nearly every case lead-water and laud::rnum externally, with subpreputial 
injections of soap and water, followed first by clean water, and then by 
lead-water and laudanum, will reduce the swelling, so that the glans may b'e 
uncovered. 

Paraphimosis (Fig. 339), if seen at first while the preputial swell
ing is oodema.tous and not inflammatory in its character, should be imme
diately reduced. 

~I.1he ordinary procedure, which usually suffices, consists in oiling the parts, 
locking the index fingers of the two bands :ibove and behind the corona 
glandis, and the middle fingers below and beneath it, and gradually com
pressing the glans itself with the thumbs, emptying its congested vessels, and 
finally forcing it backward while the fingers bring forward the swollen foreskin. 
Or the body of the penis may be enci rcled with the thumb and index finger 
of one h"1Hi while with the other the glans is gradually compressed and pushed 
into the preputial orifice. It must be remembered that not only the glans but 
also a ring of swollen mucous membrane is to be returned through that orifice. 
When these means fail, or, indeed, in preference to them in many cases, the 
method of Mr. E<ldowes has been most satisfactory. It consists in wrapping 
the glans and prepuce with a slip of wet lint two inches wide and extending a 
little in front of the glans, and then winding around the glans from before 
backward a piece of round elastic ligature. By the time the corona is reached 
the glans will be reduced in size, and it will be often possible to slip the end 
of a. grooved director beneath the constricting band. Then, withdrawing the 
ligature rapidly, the shrivelled glans m:iy be pushed backward an<l the prepuce 
dra.wn forward to its natural position. If the chief obstacle to reduction be the 
amount of ccclema, it will be proper to evacuate the scrum by several minute 
punctures with an exploring needle. 

When the paraphimosis has been of longer duration and an. effusion of 
plastic lymph is present, more permanent compression may be required, and in 
tha.t case the gla.ns and foreskin should be "strapped" with pieces of adhesive 
plaster. In twcnty~four hours reduction usually becomes possible. If not, 
the dressing should be removed. If a1l these means fail, we may divide the 
constriction on the dorsum of the penis by inserting beneath the prepuce a flat
tened sh3:rp-p.ointed bistoury and then turning its edge and cutting upward; 
or the stricture ma.y be cut down upon from without inward, always remember
ing to look for it in the furrow which divides the mucous membrane from the 
integument, the first one behind the furrow of the cervix glandis. 

Follicular Abscess often opens spontaneously into the urethra and 
requires no surgical interference. When the skin becomes thinned and dis
colored over such a swelling, it is well to incise it freely. 

Peri-urethral Abscess should be e''acuated more promptly-as soon, 
indeed, as suppuration is established, as a spontaneous opening in these cases 
may be followed by urinary cxtravasa.tion. In their earliest stages these 
abscesses may sometimes be aborted by the use of sedative lotio~s, with 
absolute rest in bed, moderi1te elevation of the organ, and free purgat1.on. 

Lymphangitis rarely requires any special treatment. Evapornting_ and 
sedative lotions and rest will uSua.lly relieve any pain which may be assomated 
with it. 

Bubo may be aborted by the use of pressure or iodine, or, if these f~il, may 
be. poulticed and opened as in any case of glandular suppuration . It is never 
a. serious affection. 

Cowperitis requires rest, elevation of the buttocks, leeches to tbe 
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perineum, hot sitz-baths, poultices, and prompt evacuation if suppuration 
occur. 

Prostatitis, Prostato-cystitis, and Cystitis must all be treated in 
very much the same manner. U1lon the first development of the early symp
toms-frequent urination, vesical tenesmus, ctc.-thc patient should be placed 
at absolute rest iu the recumbent position, with the hips elevated upon a hair 
pillow; bis diet for a few days should be limited to skimmed milk, of which 
be ma.y take any desired quantity ; an alkaline diuretic mixture should be 
freely administered; three-ounce encmata of hot wa.tcr, or of hot starch
water containing a few drops of la,udan um, should be given every two or three 
hours; six or eight ounces of blood may, with advantage, be taken by leeches 
from the perineum, which should afterwar<l be covered with hot fomentations; 
aml finally opium, combined with belladonna or hyoscyamus, in suppositories, 
should be used at bedtime and at inten•als during tbe night if the calls to 
urinate are frequent. Bromi<le of lithium in five-grain doses every three hours, 
or citra.te of caffeine in three-grain doses, may be added to the diuretic mixture 
if the urine remain scanty and high-colored. 

All urethral injections should be immediately stopped, and the patient 
should be instructed to resist as long as possible the desire to urin::tte, and also 
the inclination to strain and bear down at the end of the a.ct. 

Retention of Urine.-If retention of urine should occur as an additional 
complication, place over the bypogastrium a large, mushy, hot hop poaltice 
covered with oiled silk, and renew every two hours; give an enema of bot 
water n.n<l soapsuds. If the symptoms of retention an<l of distention of the 
bladder become serious, the urine should be drawn a.way with a. NCla.ton cath
etcr1 using the greatest possible tenderness in its insertion. It must ho under
stood that the evils of tbe gentle introduction of a soft catheter, even as often 
as every six or eight hours, are less than those produced by the intense and 
almost continuous tenesmus. Of course, if a tight stricture is present and 
there is clifiiculty in introducing a soft instrument, oth€'r instruments must be 
tried, an<l occasionally external uretbrotomy or perincal section may become 
necessary. 

Prostatic Abscess.-Whcn during an attack of acute prostatitis the 
patient suddenly has rigors, followed by increased fever and sweating, it is 
proboblc that suppuration has occurred in the gland. Ir the abscess opens 
rnto the urethra, as it usually docs, no special treatment is necessary; if it 
points toward the rectum, however, or if, with unmistakable symptoms of sup
puration, the abscess shows no disposition to point in either of these directions, 
it becomes necessary to evacuate it. An incision should be made in the 
median line until the pus-c::wity is reached. 

Chronic Prostatitis.-When prostatitis becomes chronic the treatment 
is difficult and prolonged. It may be summarized as fo11ows: Removal of 
stricture, contracted meatus, phimosis, or other predisposing cause ; restricted 
diet; avoidance of all liquors, except some form of light red wine; careful atten
tion to the bowels, cold-water enema.ta once a day being often of great serv ice; 
daily cool hip-baths of a temperature and duration governed by the sensations 
of the patient, and persisted in as long as they are followed by relief of sub
jective symptoms; counter-irritation to the perineum, preferably by iodine; 
normal exercise of the genital functions. Cauterization of the prostatic urethra 
is unquestionably useful in many cases1 but should be employed only after 
the foregoing measures have failed. A few drops of a 30- or '40-grain solu
tion of nitrate of si lver should be deposited in the prostatic urethra, and the 
immeclia.tc effect, which is a more or le~s marked inflammatory action, watched 
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and controlled by rest and appropriate remedies. 1'he operation may be 
repeated if no benefit result from the first application. .. 

In the form of urethral dischar11e dependent upon chronic follicular 
prosta.titis, which .has .been described .CP· 881), attention to the following 
rules of treatment will give the most satisfactory results Ill a. Jarge proportion 
of cases : Limited diet, especially as regards nitrogenous articles of food; absti
nence from sexual excitement, particularly if ungratified; great attention to the 
condition of the rectum, which should never be allowed to contain, even for a 
few hours, a mass of hardened inspissatcd feces. To avoid this, white wheat
gluten suppositories or weak glycerin suppositories used a.t bedtime are most 
satisfactory. A free application of a mixture of tincture of iodine and tincture 
of belladonna should be ma.de to the perineum, and repeated night and morn. 
ing until the skin becomes tender, resuming it at once when the tenderness 
passes away. r.L1his is better than the actual blisters recommended by Sir 
Henry r.L1hompson and others, on account of the long-continued irritation which 
can be kept up in this manner. Careful attention should be paid to the condi
tion of the urine. As a routine treatment a mixture of bromide and citrate 
of potassium, with small doses of aconite, belladonna, and ergot, will be found 
useful. 

'1.1llC prostate is so situated anatomically that congestions and inflammations 
once occurring in it arc powerfully favored by the influence of graYitation. 
In nearly e''ery position of the body it is at the lower extremity of a portion 
of the circulatory system which is peculiarly apt, in bipeds, to suffer from 
ch ronic congestion and vascular dilatation. H emorrh oids arc chiefly, if not 
exclusively, a disease of the human and anthropoid species, and prostatic 
hypertrophy, simply as a result of advancing years, is found almost exclu. 
sively in these species. and is possibly due to the same cause. In all ordinary 
postures the blood which has entered the prostate must ma.ke its exit against 
the attraction of gravitation. Whenever we find this mechanical condition in 
the bod)', we are apt to find also dih,tation of the blood-vessels and hypcr
trophic tissue-change. To prevent this, and to restore both the vessels and 
the tissues to their normal size and ca1ibcr, there is no better remedy than the 
applicat ion of cold, especially in the form of a. jct or stream of water. In the 
cases in question the persistent and thorough use of the biclet is of the greatest 
benefit (White). The patient should use it for ten or fifteen minutes at least 
twice daily, once after bis usual evacuation of the bowels and once before going 
to bed. It is well at both these times to wash out the rectum with tepid or wario 
water, and to employ the cold jet directed against the perineum. The powerful 
contraction of all the muscular and vascular structures in the neighborhood is 
well shown in the effects of this treatment upon hemorrhoids, prolapsus ani, 
and similar conditions, and is participated in by the vessels and muscular 
structure of the prostate. 

Epididymitis, at its onset, should be treated as follows: Put the patient 
to bed in the recumbent position; elevate the scrotum a.hove the level of the 
thighs. Apply directly over the painful testicle a piece of patent lint soaked 
in the following lotion, with which it should be kept continually wet: 

~ 'J'inct. aconiti, 
r.l1inct. opii, dd f5j ; 
Liq. plumbi subacetat. dil., 
Aqure, aa f3ij.-M. 

Shave the hair from the groin on the affected side, and take about six ounces 
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of blood, by means of leeches, along the line of the cord. Administer a half 
bottle of the cffcn•cscing citrate of magnesium, place the patient on restricted 
diet, :-;top all urethra.I treatment, give him a. drop of tincture of aconite and 
fi,·c grains of brom ide of potassium every two hours, or more fre<tuently if 
there be an~· fobrile reaction. Often this treatment at an early stage will 
pre,•ent any further manifestations: the symptoms wi ll subside, and in two or 
three days the patient may be permitted to walk around, keeping the testicle 
still c:n vclopeJ in the lot ion and well supported by a suspensory . When the 
swelling, either in i;;p ite of treatment or in its absence, has progressed to a. 
con~iderablc extent and tho testicle presents a. large solid mass, the pa.in hav
ing become dllll <llld aching, and severe only upon motion or in walking, g reat 
relief may be obtainc<l by the application of compression. 

In strapping a testicle the scrotum should be shaved, the testicle drawn 
down as far as possible, and a str ip of adhesive plaster about half an inch in 
wi<lth mtLJ.e to encircle its upper extremity, so as to retain it in that position 
in the form of a tense tumor, pear-shaped and purplish in color. 'l1his is then 
tightly covered in with successive strips of plaster, placed first circu la rly until 
the greate:st circumference of the tumor is reached and they refuse to adapt 
themselves neatly to the surface, and then longitudinally so as to cover in the 
lower segment completely . 1l 1he testicle may then be placed in a suspensory 
bandage, and in most cases the patient is able to go about with li ttle or no pain. 
'l'he dressing should be replaced every da.y or two, since it will loosen a3 the. 
swelling disappears. An ointment of belladonna and iodofonn may then be 
applied upon a piece of lint worn beneath the su!-lpensory. 

The indura.tion of the ep idi<lymis which remai ns after all inflammatory 
action has disappeared is usua.11.v permanent and is not much affected by treat
ment. l t ma.y, however, diminish under the use of belladonna. and mercurial 
ointment and the internal administration of iodine ancl a mercurial. In cases 
of double epididy rnitis followed by sterility it is well to pursue this method of 
treatment for a long period, as the re-establishm ent of the spermatic canal to 
ever so slight a tlc~TCe is tlien, of course, a matter of great importance. 

Gonorrheal Rheumatism is considerccl to he a. peculiarly obstina.te and 
intractable form of joint-trouble, and treatment is pronounced, by all author
ities on the subj ect, to be in the highest degree unsatisfactory. It is due to 
infection with the gonococci ; or, when it accompanies a. simple urethritis, to 
infect ion with pyogcnic bacteria, or often, doubtless, to a. mixed infection. 
I t is occasionally the local evidence of absorption of bacterial or chemical 
products anrl their presence in the fluids and tissues of the joints. For the 
symptoms and treatment sec the section on the Arthritis of Infective Disease 
(p. an9). 

For the treatment of Gonorrheal Ophthalmia and Conjunctivitis, 
seep. 1047. 

GONORRilEA I N TllE FEMALE. 

Gonorrhea. in the female is not so frequent, so limi ted in its situation, so 
protracted in its course, or so serious in its results as in the mule. 'J,he ana
tom ical arrangement of the genito-urinary organs in women permits gonor
rh ea~ inflammation to develop in the vul va, vagi na, urethra, or uterus, which 
~re mvoh•cd with a. frcc1uency indicated by the order of ment ion . Vagini tis 
1.s, however, described by some writers us th e most cornmou of these nuieties 
of gonorrhea. 'J1hc uterus is insensiti ve, not prone to inflammatory action from 
external irri tants, and in a. position where such irritants, especially when de-
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rive~ from, ~exua l !n tcrcourse, are not retained in co~ tact "i th it for any length 
of tnn~. ~he del.icatc urethral ~u.cous m~m b1:ane .1s protected from frequent 
co~tammati?n by its she1t~red position and its s1tuat1011 ab.ove the genital crmaJ

1 

flmds clcpol'l1tc<l m or flowmg from the latter not nccesFa.nly coming in contact 
with it. 'l'he rnlva and vagina arc obviously much more exposed to initatin" 
or traumatic agencies, any one of which, whether a purulent secretion from th~ 
male urethra, violence, inordinate masturbation, etc., is capable of exciting in 
these parts a severe inflammation. 

Vulvitis.-Causes.-Vulvitis ~nay be produced in any of the ways men. 
tioncd, may be secondary to a vagrnitis, may be due to worms, to the secre
tions of mucous patches, to un cleanliness and the accumulation of sebaceous 
matter, to criminal violence, or to any traumatic or infective cause. It some
times arises spontaneously in infants during dentition, and is said by Dupuy
trcn, wh~ cites cases in proof, occasionally to be epidem ic in very young chil
dren. Jl owm·er caused, vulvitis begins with an itching sensation and a focling 
of heat and burning, soon followed by tumefaction of the parts, which arc 
bathed in a ~ecretion at first muco-purulent. then thick, ye11owish or greenish, 
acrid, and offensive. If the parts be inspected a day or two after the onset of 
the disease, the labia will be found red, abraded, and excoriated, and the nym
phc.-c sometimes swollen so as almost completely to occlude the entrance to the 
vagina. The parts are scnsiti ve to pressure and painful upon motion . '..I.1he 
vulva is often surrounded by an area of congestion which extends beyond the 
vulvo-femoral folds and may be seen for some distance down the thigh. The 
passage of the urine across the inflamed surfaces giYes rise to an intense burn
jng, which may be mistaken for the ardor urinx of urethritis, and is often 
quite as severe. 

Complications.-Bubo.-'l'he inguinal glands are apt to be enlarged and 
tender, and sometimes suppurate. Bubo is, however, also less common in the 
fcma.lo than in the male, and when it does occur is almost always associated 
with a vulvitis or a urethritis . 

r'"'lllvo-va,qina.l Abscess.-In some cases inflammation follows the ducts of 
nartholin's glands, and excites suppuration or abscess in these bodies, which 
arc compound tubular glands, surrounded by a fibrous envelope, and situated 
one on each side of the entrance of the vagina. In acute cases there arc 
heat, redness, and tenderness of the inflamed part: which signs, together with 
the peculiar pyriform swelling, serve to facilitate the recognition of the condi
tion. In the early stages the swelling can most readily be recognized by put
ting a finµ:er in the vagina and pressing outwar<l toward the ramus of the 
ischium . The abscess will sometimes evacuate itself spontaneously through 
the duct of the gland or at the inner surface of the nymphre, or the pus may 
work its way between the layers of the ischio-pubic fascia and escape just 
within the labium majus: but its cure can usually be hastened by a prompt 
and free incision made through the mucous membrane at the inner and lower 
aspect of the tumor. Suppuration in these gl:rncls bas a peculiar tendency 
to recur, an<l accumulation of pus a.nd the con$cqucnt swelling will often ta.ke 
place, 1.ifter a first attack, without any marked symptoms of infhmmation. 
Under these circumstances-particularly if pressure on the tumor docs not 
cause the appearance of pus at the orifice of the duct-it is possible, in 
exceptional cases, to mistake the condition for a pudenda! hernia, for a cyst, 
for a hydrocclc of the round ligament, or for ro<lewa of the cellular tissue of 
the labium or vice versa. 

'.rhe <liflerential points in the diagnosis of vulvo-vaginal abscess from the 
first three mentioned affections may be contrasted as follows : 
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Chronic Vulva- Pudendal Hernia. 

:~ra~a1 Ab-
llistory of previous 

in6ammation. 
Swelling pyriform; 

base downward; 
~rcatest swelling 
inward. 

}'\uctuiition. 
Irreducible. 

Sudden appearance. 

Doughy or elastic. 
Reducible by pres

sure near ramus of 
ischium. 

No impulse on cough- Distinct impulse. 
ing. 

Dull on percussion. Resonant if an enter-
occle. 

Most common in old Seen n.t any age. 
prostitutes. 

Cyst of the La- Hyd.rocele of the 
bi um. Round Liga

ment. 
Slow, painless 

growth. 
More distinctly cir

cumscribed; some
times pcduucu
latcd. 

Elastic. 
Irreducible. 

No impulse. 

Dull . 

Seen at any age. 

No previous inflam
mation. 

General, diffused 
swelling. 

Doughy. 
Partially reducible. 

No impulse. 

Dull. 

Seen oftenest in 
young persons. 

<Edema. of the vulva is usually symmetrical, and in nearly every case is 
either a. result of pregnancy or parturition or of the presence of an abdominal 
tumor, or accompanies a vulvitis, and is then, of course, easily recognized by 
the inflammatory symptoms. 

Vaginitis.-Ccmses.-Va.ginitis has for its most frequent cause a. puru
lent discharge from the male urethra. In other words, gonorrhea :n the female 
is usually due to direct infection by the ma.le. It may, however, result from 
violent or excessive copulation, from masturbation , from contusions, from 
inflamed hemonhoids, or in ''arious other ways. Females already affected with 
leucorrhea. sometimes develop a. vaginitis after protra.ctecl exertion. It may 
result from an extension upward of a vul vi tis, n.lthough the reverse is met 
with quite as often. Ch ildren and young girls arc especially subject to inflam
mation of the vagina, which is sometimes found as a complication of dentition 
or of the emptive fevers, and sometimes as a. seq uel of the first ~pproachcs of 
the maJc. Vaginitis, which is apt to be of a lcucorrheal character, sometimes 
occurs in the early stages of syphilis as a result of the extension of inflam
mation from mucous patches seated upon the vuha or of changes which take 
place in the os uteri. The neck of the uterus is frequently the scat of certain 
lesions in the scconda.ry stages of syphilis which may be the medium of propa
gating inflamma.tion to the vagina. 

S,11mptoms and Oomplications.-Vaginitis following purnlcnt infection 
usually begins at the lower and posterior aspect of the canal. It is at first 
n.ttencled with a. feeling of weight and fulness, sometimes referred to the rec
tum, and with a dry, glazed, congested appearance of the mucous membrane. 
After the lapse of a few hours a mucoid discharge appears, rapidl_v becomes 
purulent, and, when the disease involves an increasing extent of surface, as it 
generally does, is very profuse, soiling the posterior portion of the patient's 
linen and trickling down her thighs and over her perineum unless absorbed 
by suita.ble dressings. 'l'he subjective symptoms, although not often as marked 
as in vulvitis, are occasionally very chantcteristic, and are due in the first 
place to the proximity of the blu.dder and rectum to the inflamed canal, and 
in the second to the nervous connections of the region, giving rise to certain 
refl ex phenomena. Under the first of these classes may be enumerated vcsical 
irrita.bility and tcncsmus, aching or throbbing pelvic or hypogastric pain, 
hemorrhoids, dysenteric symptoms, prolapsus uteri, etc. ; under the hitter, 
sciatic, crural, lumbar, and abdominal pains. Sometimes, when the inflam
mation has been very intense and the discharge bas been retained, extensive 
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though superficial ulceration of the vagina occurs, the pus becomes minrrlcd 
with blood, the pain is considerably increased, and tLe disease assumes a. ~ery 
obstinate and rebellious form. 

Ch ronic Vaginitis.-In the chronic variety of vaginitis the presence of 
the discharge, thickening of the vaginal mucouR membrane, and enlargement 
of its papillm are almost the only symptoms met with. Now and then a ca:--c 
is seen in which the inflammation ~rns become strictly localized, a small p:ttch 
of strawberry-red granulations being found, analogous to those seen in the 
urethra. in chronic gonorrhea, and on otbcr mucous membranes, as the con
junct iva, when infl ammation assumes this form . 

Cases of chron ic vaginitis in young persons are observed in wliicl1 the 
vagi na is hard and small , its rugre well seen, yet ev idently swoll en, redema.tous, 
and with either no secretion or covered over by an old, grayish-white accumu
lation of cpithefol detritus. 

Ureth r it is .-Oauses.-Urethritis in the female is commonly classed as a 
venereal affection, and is unquestionably due in a majority of cases to extension 
of inflammation from the vulva or \·agina, but it is unsafe to assume that any 
woman with a urethritis has necessarily acquired it by contagion and as a. resu lt 
of exposure to the discharge resulting from a similar inflammation in the male. 
It may be admitted, however, that the existence of a urethritis in a female 
is presumptive evidence of impure connection, particularly in those cases in 
which it exists independently of any rnh'ar or vaginal affection. When these 
regions are involved the question of original causation reverts to them, as their 
inflammations :dmost invariab ly precede thr urethral trouble. 

~11mptoms .-'J'he Rhortness of the female urethra1 its downward inclina
tion from the neck of the blad<ler to the meatus, and the comparatively small 
amount of mucous membrane involved prevent at the f':lme time the formation 
of any large amount of discharge and the development of any extremely pain
ful Rymptorns. 

Ar<lor urinro doe:;; exist in nearly all cases, and is sometimes quite marked, 
but is not comparable in severity to the same Rymptorn as observed in the 
male. The proximity of the inflamed area to the neck of the bladder ren
ders some degree of invoh'ement of that viscus quile common, but, although 
urination may be much too frequent, the degree of tenesmus and the associate<l 
spasm and pain are less distressing than when cystitis occurs as a complication 
of male urethritis. In many cases the spontaneous emptying of the urethra 
by gravitation or its washing out by the Rtream of urine is so complete that to 
obtain evidence of the existence of a discharge it is necessary to insert a finger 
into the rngin.11 outlet and gently "strip" the urethra from behind forward, 
compressing it against the under surface of the pubic arch. This should be 
clone some time after urination. Occasionally the meatus will be found red, 
pouting. or everted, and it is sometimes surrounded by a ring of vegetations. 

U te ri ne Go no r r h ea.- Tbe form of uterine infl:unmation set up by gon
orrhea is usually endocervicitis. In nearly every case in which the upper por
tion of the vagina is implicated in the disease the os uteri is bathed almost 
constantly during the height of the inflammation in an acrid, irritating pus. 
Jn many cases Lhe irr itation tbus engcn<lere<l, instead of limiting itself to the 
production of congestion, abrasions, superficial ulcerations, and other changes 
in the os, extends into the neck and sometimes into the body of the uterus, 
producing in e:1d1 instance its characteristic symptoms. 

In the former case there wi1l be seen upon cxa.mination with a speculum a 
reel, swo1len, ulcera.tcd os, from between the lip:s of wh ich procru<les an albu
minous, mucous, or muco-purulent discharge so viscid and ceiherent that it is 
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detached" itb difficulty. \\'heu the disease extends to !Le linin~ membrane or 
to the body of the uterus it~clf, when it a<lntncc::; through the Fallopian tube 
to the peritoneal cavity or to the ontrics, or when in other ca:-;es it cxten<ls 
from the submucous connective tissue of the vagina to tl1at which lines the 
pelvis, it produces complications which arc of extreme gravity. 

A de!:)cription of metritis, salpingitis, ovariti!'., peritonitis, and pcl vie cclluli
tis, when those affections result from gonorrhea, will be found in tLc chapter on 
the Diseases of the Female Genito-urinary Organs. 

TREATMENT OF GONORRHEA IN WOMEN. 

Treatm e n t o f Vul v it is.-rrhe speedy cure of a case of vulvitis depends 
upon attention to the following points: 

The patient should be placed at absolute rest, with the pelvis clcvatecl: this 
is more important in this than in <tny other variety of gonorrhea in the fomale, 
gravitation and the friction produced by movement operating powerfully and 
prejudicially if the patient insists upon walking. Perfect cleanlinc:-s and dryness 
of the pttrts arc essentials of success in trea.tmcnt. The labia. should be gently 
washed e\·ery two hours with a strong solution of bicarbonate of sodium, which 
will di~solve and remove all accumuhue<l scbum and mucus, and will at the same 
time often prove to bc1 in itself, a very soothing application. In using this the 
labia should be gently separated with the thumb and fingers of one hand, while 
with the other a stream of the alkaline solution is squeezed out of a sponge 
held a short distance a.hove. After this opera.tion is complcte1.l a soft old linen 
rag should be held in contact with the vulva. until all the fluid is absorbed, the 
parts should be dusted with a fine powder of starch and oxide of zinc or of 
opium and l.vcopo<lium, a. piece of patent lint should br carefully interposed 
between the labia, and absolute quiet should be preserved until it is time to re
peat the dressing. In certain cases the in flam ma.ti on rnns so high, and the swell
ing, pa.in, and discharge a.re so excessive, tha.t these gentle measures do not suf
fice. lt will then be necessary to purge, to employ prolonged, general hot-baths 
-not sitz-baths-to fol low them with a lotion of opium and lead· water kept con
tinually on the inflamed region, or to paint tl1e entire vulva with a forty-grain 
solution of nitrate of silver. '11his last expedient ma.y be adopted earlier, and 
rarely fails to produce a good effect. When the burning and throbbing are 
very great, and particularly if there is some con~titutional disturbance, the <lb
straction of blood by 1ceches placed along the lines of the ~rain!-\ and on the 
perineum is clearly indicated. 'l'hc diet during this period should be restricted, 
consisting chiefly of milk and farinaceous articles. 

When it becomes a.ppnrent that a. vulva-vaginal gland is invohcd, timely 
local bleeding may arrest the inflammation. but if it foil to do so suppuration 
may be hastened by warm fomentations, cloths wrung out of hot ~rater and laid 
over the affected labium being preforable to poultices. ~rhc incision should be 
made on the inner and lower aspect ~f the swelling, as in that manner it is pos
silJle to obtain the Lest drainage. Jn chronic, frequently-recurring abscesses 
of this region, instead of dissecting out the capsule of the gland, as has been 
recommended, or of putting in a seton, it will be suffi('ient to lay open the 
cavity by a free incision, and, after curetting, to pack the wound with iodo· 
form gauze. 

Treatment of Vagin it is.-Vaginitis requires the same general manage
ment as vulvitis, rest in bed, elevated buttocks, restricted diet, and attention 
to cleanliness being all valua.b1e a.djuvants to treatment. 1'he confinement to 
heel is ~7a.rdl_v so impcrati vcly necessary as when the vuh•a. is the seat of the 
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<lisease, an<l ruotion, through friction or in any other "ay, does not so greatly 
aggrarnte the symptoms. The patient ~houlcl1 however, be particularly cau
tioned again:.;t undue exercise and also against indulgence in sexual intcrcoun:c. 
In markedly infJamma.tory cases this will not be necessary, as the pain induced 
by attempts a.t intromission will be a sufficient preventive. Jn cases of acute 
vaginitis with profuse purulent discharge, tumefaction of the mucous membrane, 
etc., the routine treatment should be as follows: 

'The patient. being in bed with the buttocks resting upon a hair pillow or a 
folded :.;heet, the bowels ha,·ing been opened with a saline laxative) should be 
instructed io wash out the vagina eYery two hours with an injection of a pint 
or two of soap and water, or, if that prO\'e irl'ilating, with an alkaline solu
tion; to follow this with a pint of simple water; nncl to conclude with the use 
of ::t pint of some medicated solution, preferably a.t this stugc one of acetate 
of lead . 

The materials used as injections are various, but belong chiefly to the clas.ses 
of astringents and antiseptics. In the great majori_t.v of cases it will be found 
best to use at first the acetate of lead; to follow tl11s, as the pain subsides and 
the inflammation becomes less acute, with alum or the acetate or sulplmte 
of zinc, or with sublimate solution 1 : 10.000 or 1 : 20,000, or with peroxide 
of hydrogen in combination with sulpho-carbolate of zinc; and, when under 
this treatment the pain bas entirely disappeared and the discharge has become 
watery, to pack the vagina with tannin or to use suppositories according to cir
cumstances. In prescribing vaginal injections for women it is always well to 
order the material in powder, telling the patient how much to disi::olve in a 
given quantity of water. For use in a pint of water, for instance, she should 
employ of 

Acetate of lca.d. one teaspoonful = three drams; 
Acetate of zinc, two teaspoonfuls= three drams; 
Sulphate of zinc, one teaspoonful= two drams; 
Alum, one teaspoonful = two drams; 
Tannin, four teaspoonfuls= two drams. 

These should he diluted when it is found that they occasion pain. 

posi'~l:.~ess,u~t~il~1~n~~~t~ ~1~e~l ~~~;~~t~~~i~~~I t~: s~~itn~r;o~~~i;:~it~1e~~~t;~e:~1%d 
for nt lei1st an hour after the introduction of ea.ch one. As examples of useful 
formulre the following may be given: 

~ Ext. opii, gr. iij ; 
Acidi tannici, 3j ; 
OJ. tbeobrom:c. q. s. 

~I. et ft. suppositoria No. xij. 

l~ Pulv. aluminis, 
Cerat. plumbi suba.cet., <iii 3iij; 
OJ. theobrornm, q. s. 

~!.et ft. suppositoria No. xij . 

In ordering these the patient shoulcl be informed that they will stain her linen 
if the discharge is allowed to come m contact with 1t. . . . 

In some women with whom oily applications prove object10nab~e, or _rn 
those too poor to use suppositories, it will ?e well ~o pack the vngma with 
strips of patent lint into the meshes of which tannm or powdered alum has 
been rubbed. 
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Occasionall_v, when the vagina remains irritable and ra.w, bleeding easily, 
it will be well to apply to its Rurface very thoroughly a strong solution of nitrate 
of silver, 40 to 60 grains to the ounce of water. 'l'bis is best clone by inserting 
a. cylindrical speculum, cleniting its outer extremity, pouring into it two or three 
fluldra.ms of the ~il \'Cr solution, and then gently withdrawing it. As the wal1s 
of the vagin" fall across the end of the tube they will be thoroughly bathed in 
the liquid. 

At night in all cases of vaginitis it will be found convenient to employ 
little plcc.lp;ets of absorbent cotton into which some medicated powder has been 
rubbed. 'l1he patient i::.hould keep, on a chair or table beside the bed, two or 
three of these littl e rolls, an<l on waking during the night i:.:.houl<l insert one 
as far as the finger will ca.rry it, first, of course, withdra.wing the previous one. 
Lead, zinc, aml tannin may be used in this way, the first-narnc<l usually with 
the greatest advantage. 

T reatment of Urethritis.-Urethritis in females, as a rule. runs its 
cour8e very rapidly and requires but little attent10n . Injectirms may be used 
by the surgeon, their strength being carefully adapted to the st'nsibility of 
the mucous membrane, and the probability of their rntering the hla<lder being 
remembered. rl1he same principles of treatment hold ~ood and the f::ame solu
tionco are useful as in urelhritis in the male. Copaiba, cubcbs. and sandal
wood oil may also be administered with advantage, acting as usual through the 
urine. No mention has been made of their employment in ~peaking of the 
treatment of other forms of gonorrhea. in the female, as in them the anti-blennor
rhagics are worse than useless. Occasionally it may be necessary, in chronic 
cases, to wipe out the urethra with a. probe wrapped in cotton and dipped in a 
solution of from 20 to 40 grains of nitrate of si lver, and in some instances the 
solid stiGk has been employed. 

Treatment of Uterine Conorrhea.-'l'he :.dfoctions of the uterus pro
duced by gonorrhea require no distin ctive or pecufotr t herapeutic management. 
Nitrate of ~ il vcr for a.brasions, leeches for congestion, tampons or suppositories 
applied through a. speculum and retained in contact with the os by elevation 
of the hips, iocloform, iodin e, and all the we11-known articles of the gyneco
logical arma.mentarium, are useful here as in other uterine affections; and the 
same remark applies to the other pelvic and abdominal troubles which may 
complicate or follow a vaginitis. 

STRICTURE OF THE URETHRA. 

To consider philosophically the treatment of urethral stricture we should 
first h::we a clcnr idea. of the exact pathological cond itions which are to be 
overcome. Definitions arc rarely at the same time comprchcnsi\•e and precise, 
but it is probably a clo::se approximation to the truth to describe stricture as an 
abnormal le~sening of the caliber or of the dilat<ibility of the urethral canal, 
associated with changes in the mucous, muscular, or submucous structures con
stituting its walls. 'This definition includes the following chief varieties of 
stricture : (1) inflammatory; (2) spasmodic; (3) organic. 

(1) Th e ex istence of Infl ammatory Stricture has been denied by emi
nent authoritici:.:., who assert that without congestion of the prostate, spasm of 
the circul:1r fibers, or pre.existent organic stricture no swelling of' the mucous 
membrane alone is competent to give rise to retention of urine. While this is 
true, it cannot be disputed that occasionally in cases of acute anterior ure
thritis, with no suspicion of previous str icture and with the prostate unaffected, 
there is great diminution in the size of the stream of urine, manifestly from 
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the ~~na~ural approx imation of the s":oIJen urethral walls. Although the 
cond1t1on 1s almost always of short duration and never goes on to retention, it 
is often the first step in the formation of organic stricture. ~'he treatment is 
that appropriate to the form of urethritis in question. 

(2) Spasmodic Stricture depends on a contraction of the muscular 
fibers surrounding the urethra, either the unstripcd or the compressor urethrre, 
and is always due to some irritative cause, direct or refl ex, often aided by such 
pred isposing ca.uses as the uric-acid or oxalic diathesis, sex ual plethora or 
excess, etc. It sometimes depends upon and complicates organic st ricture 
situated in advance of the seat of spasm. rJ~hc immediate treatment consiRts 
in the use of :.1 warm bath, the administration of morphia or atropia, preferably 
by the rectum or hypodermatically, the use of diluent drinh, and, of cour~c, 
the removal of the exciting cause if it can be discovcr<'d. The retention of 
urine so common after operations upon the anus and rec tum , as in ca~es where 
hemorrhoids have been tied, and occurring more rarely from reflex irritation 
from a. greater distance, is the result of vcsical inhibition rather than of ure
thral spasm. 

(3) Organic Strictu re is always the result of some antecedent injury or 
disease : in the vast maj ority of cases it is due to a prc\·ious urethritis. and is 
especiaJ1y apt to follow those cases in which the urethral inflammation has 
reached an exceptionally high grade of intcn~ity, or, sti ll more, cases "hich 
have run a very protracted course. r.l'he pathological condition varies from an 
induration and thickening of the mucous membrane1 with connective-tissue pro
liferat ion occurring in its depths, to the formation of a dense mass of cica
tricial tissue occupying the submucous region and extending into the meshes 
of the corpus spongiosum. 'l1llC stricturcd portion of the urethra varies greatly 
in extent, from a mere cord-like band, the so-call e<l linear stricture, to one 
slightly broader, annular stricture, an<l from that to a contraction which may 
involve as much as two or three inches of the canal , converting it into a devious 
irregular channel. r.L1bis has been calle<l the tortuous stricture. Many classi
fication s have been adopted, but this answers well for practical purposes. 

'l1he situation of a stricture also varies great ly, but there can be no doubt 
that the great majority are to be found in the bulbo-membranous region, 
which includes a space from about one inch in front of the anterior layer of 
the triangular ligament to the prostato~membranous junction. 'The next most 
frequent seat is in the first two and a half inches of the uretl1ra. and th~ 
smallest number are found in the middle of the spongy urethra. These 
remarks apply to the forms of st ricture proclu<'ed by urethritis. Traumatic 
stricture usually affects the membranous urethra, and it is asserted tha.t stricture 
produced by masturbation is to be found . as a rule, in the same region. As a 
matter of fact, however. strictu re~ from th is latter cause arc exceedingly rare. 
This is shown by the comparative infreq uency of strictures among adult males 
of any communi ty as compared with the num her who have at some period of 
their li ves been addicted to th e habit of masturbation, and still more fo rcibly 
by the history of persons in prisons, asylums, and hospitals for the in~ane, 
who have been known to practise the habit to excess over long periods, but 
in ~rhom stri cture is not unusually freq uent. 

If stricture is no more common in such patients than among their associates, 
it may safely be assumed that, at least as ordinarily practised, masturbatio_n 
can only be productive of organic stricture with such rarity :is to _make it 

;~~~l~n~;1~t~;l lc~~1:i~~ei~~nro a;x;:~e::i~l~;i~~wf~~t~~:·e :~~~e~~i:~~';nn~:u~~ ~.a~:: 
masturbation does neither more nor less harm than sexual intercourse prae-
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tis.e<l with the same frequency in the same conditions of general health, age, 
and circumstance." 

Strictures arc further divided into irritable, when they arc readily inflamed 
and bleed easily upon the touch of an instrument, and resilient, when they are 
elastic and contracti le, returning with great rapidity to their former size after 
being dila.tcd. 'l1hcy are also divided into those of small caliber, which may 
be ~\rbitmrily assumed to include strictures which will admit only instruments 
Jes~ in circumference than 15 millimeters, and those of larye caliber, or strict
ures which will ta.kc instruments from that size upward. 

'l11iese preliminary remarks are necessary to a. consideration of the proper 
method of trea.ting strictures, as is also some inriuiry into the functional 
impo1fance of strictures of la.rge cal iber. That every urethra] coarctation 
following urethritis must at some time have been a. stricture of largo caliber 
is self-ev ident, but just when such a. stricture becomes an active pa.tho1ogical 
factor and is able to give rise to symptoms is an unsettled point. Indeed, it 
is not probable tha.t it e\'er can be definit<'ly determined in a mathematical 
sense. rrhe idea that any particular fixed caliber represents the normal con
dition of the urethra. has for a long time been abandone<l 1 the observed varia
tions of that canal being such that no special dimensions can be assigned to it 
as representing the precise di \•irling-line between health anrl disettse. The o1d 
method of regarding the size of the meatus as an indication of the normal cal
iber of the canal behind it is also unquestionably fallacious, it having been 
conclusivc1y shown that no more definite relation exists between them than 
between any other mucous canal arnl its corresponding outlet, the mouth and 
the cesophagus, for ex11mple, or the anus and the sigmoid flexure. That there 
is a certain correl'pondencc between the size of the urethra and that of the 
flaccid penis is true, the caJ iber of the one increasing with the circumference 
of the otber, but tha.t this ratio is present in any absolutely unvarying manner 
h;1 ~ not yet been demonstmtccl. At most, the size of the penis may be said 
to furnish a. general indication of the urethral dimensions. but one which is 
approximate merc1y. On the other hand, it ha~ been shown that there are 
usually certain nonna.l variations even in the spongy portion. and that it is 
often impos~ib]e with any of the means at our commnn1l to dir--tinguish between 
these natural irregularities and coarctations of equal c-a libcr due to incipient 
stricture. 

'l'hose surgeons who follow the teachings of Dr. Otis of New York, whose 
valuable work has ndded greatly to our knowlet.lge of the subject in question, 
accept his scale of the reJa,tion of the caliber of the urethra to the circumfer
ence of the flaccid penis, any interference with which they regard as evidence 
of the existence of stricture. The figures which Dr. Otis gives. while they 
doubtless represent accuratcl.v the distensibility of the male urethm. do not by 
any means represent what can fairly be called its normal caliber, and fail alto
µ:ether to recognize the fact that there are points of piiyf.liologic'.d ~rnri:O\\:ing, 
llOtahly along the cour::;c of the pen~ulom~ urethra, ,\11crc some of l11s disciples 
find the greatest number of contractions. Sir E\'erard I lomc, De Ca.mp, Hey-

~t~~~'c ~~~·c~·:'~~r~)~~:~~n~gir ~1~:~~~!~i.1':.~~(~11~~Iec~·~;::J1~i~b!ci1~:,;:{~11~~~ln ~;1l~t\~\~:i:1\~ 
~f the spongy urethra. there is a notable diminution of elasticity. Weir_ and 
Sands of' New York confirmed by casts of the urethra these older observations, 
and there can now he no doubt of the existence of such physiological points of 
constriction or of diminished <listensibility. Oti::; in <'fiCct assumes th:tt the 
urethra should be a tube of uniform caliber, at least anterior to the triangular 
ligament. The ingenious in:strument which he has de\'ii.:.cd, the urethrometer, 
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when used under the guidance of Otis's table, will detect apparent •lrictures in 
the majority of normal urethras, an<l should be employed only in exceptional 
cases. 

The most valuable urethral instruments for the purpose of diacrnosis arc the 
so-called .. bougies a boule." 'l1hcy may be made of metal, witli ~ender stems, 
having sma11 expanded ends or handles, upon which the nurnbcr of the instru
ment may be marked, the opposite end being tipped with an acorn-shaped 
bulb: this should represent in millimeters the circumference of the shoulder 
of the bulb. l\Iore satisfactory instruments are the flexible gum boug:ics 
d boule. 'l'he base of the acorn-shaped bulb should join the shaft at almost 
a right angle, and not at the large obtuse angle often found in impropcrly
sba.ped instruments. 'J1hc size selected for exploration should be determi11Cd 
approximately in the manner already mentioned by noting the ci rcumference 
of the flaccid penis. A scale which differs from that published by Dr. Otis in 
giving a. lower grade of numbers is as follows: 

A penis 3 inches in circumference at the middle of the spongy portion 
indicates a urethra. "hich should normally admit an instrument of about 26 
to 28 mil1imeters in size; when it is 3! inches, the urethra should ha\'C a. 
caliber of from 28 to 30 mm. ; 3] inches, 30 to 32 mm. ; 31 inches, 32 to 34 
mm.; 4 inches, 34 to 36 mm.; beyond which size it is seldom necessary to go 
(White). 

If the mcatus be too small to admit of the introduction of a. bulbous bougie 
of the required size. it should be enlarged by incision. The penis should then 
be grasped just behind the corona. and held gently between the thumb and 
first finger of the left hand, the foreskin, if redundant, having been retracted 
':I1he clorsum of the penis should face the abdominal wall. The bougie, well 
oiled, should then be passed gently into the bladder. If ancsted, the point on 
the shaft corresponding to the meatus should be marked, the distance from that 
to the bulb representing t11c position of the anterior face of the stricture. If 
that instrument or a smaller size passes through, it should then 1 after a moment's 
delay, be withdrawn, and if during its outward passage any contractiou is found 
other than at the triangular ligament (which has been shown to be normal). it 
is probably due to stricture, though ~pasm, which often relaxe~ after a few ~ec· 
onds or shifts its position in the canal a-; measured from the meatus, ma_v gi,·e 
rise to errors in diagnosis. It cannot always be recognized with certainty. 

By this smaller sea.le the probability of mistaking physiological narrowing 
for str icture is grca.tly diminished, and cases which present definite symptoms, 
such as gleety discharge, frequent urination, dribbling at the end of mictu· 
rition, etc., and in which such an examination discloses a. distinct contraction, 
ma.y with propriety be considered as cases of organi c stricture. This is not 
unduly conscrvati ,·e, but represents fairly the views of the majority of modern 
surgeons, including many of those who, from special study and experience, 
have the right to speak with authority on the subject of geuito-urinary 
diseases. 

We may now consic.ler the treatment appropriate to the different varieties 
of organic stricture. 

(1) Strictures of Large Caliber, that is, of more tlrnn No. 15 (French), 
situated at or behind the bulbo-membranous junction. 

~L1he strictu re having been located and measured by the bulbous bougie ia 
the manner above described, a conical steel sound a few sizes larger than the 
bulb which has passed the stricture should be sterilized by heat or by a car· 
bolic lotion, or at least thoroughly polished by friction with a. clean towel, aml, 
after having been warmed to the tempernturc of the body an<l oi lc1l with 1 : ~O 



SURGERY OF 7'IIE GENITO-l'RINARY TRAC'J'. 903 

carboli zed oil , should be carefully introduced through the stricture. If the 
instrument is used with ordinary ca.re an<l gentleness and has been properly 
steri lized. ::rncl if in passing it through the deep urethra. the fingers of the left 
hand of the surgeon are used as a. fulcrum in the perineum, antl the long end 
of the lever is tleprcssed with slowness. while the conical point reprc:senting the 
short end is made to follow accurately the subpubic curve of the urethra, the 
production of prostat itis, cpitli<lym itis, or urcthnl fever, the three most com
mon complications of rough or clumsy instrumentation, will occur with extreme 
ra.rity. ln the majority of cases these co1~plications arc due to the use of force 
in the in troduction of the bougic (when 1t practically becomes a. divulsor, and 
is very obj ectiona.blc) or to a. slovenly disregard of antiseptic details in the use 
of urethral instruments. 

Someti mes a few drops of blood will follow the withdra.wal of the instru
ment. Usually t l1 c next act of urination will be slightly painful, and often the 
gteety discharge which has caused the patient to seek trcntment will increase 
for a da.y or two. ':I.1he use of an instrument in thi ~ manner is always followed 
by a slight and transitory hyperemia of the region a.bout the st ricture, during 
which condition in many cases, particularly recent ones, appreciable soften ing 
and absorption of stricture-tissue occur. 'l'h i:.: period la~ts for from three to fou r 
days, and only when it begins to subside shoulcl the instrument be reintroduced. 
Ordinarily, an advance of one or two numbers of the French scale may be 
made each time, hut occasionally the same instrument must be introduced at 
severa l sittings before it can be exchanged for a larger one. 'l'his shou ld be 
determined by the <legree of resistance experiencc1l during its introduction, the 
pain which it excites a.t the time and subsequent ly, :1nd the presence or 
absence of bleeding. Personal experience soon becomes the safest guide as 
to the degree to which dilatation nrny be carried at any particular sitting. The 
feeli11gs of the patient should always be consu lted . When the full size has 
been reached (follow ing the taible given above as an approximate g uicle), 
the symptoms will usually rlisappea.r, and after this it is neeessa.ry only to 
ca.rry on the dil;ttat ion a.t longer and looger interva.18 to maintttin the cure. 
Most surgeons have no difficulty in teaching p:ttients of average in telli
gence to use such an instrument for the1m:clves. and the g rea.t majority of 
patients <lo so without the least discomfort or inconvenience. A certain pro
portion of cases under th is plan of t reatment wil l get entirely well, so that 
years afterward no trace of stricture can be discovered. Others, if the inter
''a ls between the introduction of the sound are too long. will have slight recon
trnction, shown possibly by a. recurrent g leet; but the rule is that with ordi
n:uy care a practical cure is atta ined by this method in the great majority or 
cases. Its advantages are obvious, and have for many years held for it the 
first place in the estimation of those surgeons whose aim is to effect a cure, or at 
least to cause the disappearance of all symptoms, while they at the same time 
minimize the clanger and inconvenience to the patient, who even in t hose cases 
in which an entire cure is not brought about remaius by this method master of 
the situation. 

In contrast to this a.re presented the claims of internal urethrotomy, 
the merits of which are somewhat extravagantly vaunte<l by its advocates, 
whi le its undoubte<l dangers are sometimes ig nored. We Uo not by this mean 
the clanger to li fo itself, although that ex ists in a defi nite percentage of cases, 
hut mther the curvat iou of the penis, the excessive hemorrbnge, the defective 
expul.s ive power causing dribbling after urination, etc., which not infrequently 
follow extensive urethrotomy. 

I t must be remembered that no special advantage is claimed for this opera-



90-l AX A.l!ERICAN TJ:,'X7'B001\ OF SC'RGERr. 

tion unless 1t is extensi,·e. the figures of Otis being usually adopted by the 
practitioners who habitually employ dilatating urethrotomy in striclure of large 
caliber. We are justified in saying that as applied to the class of strictures 
under ec:isideration (those of the deep urethra) the operation is not beliered by 
the profc~sion nor by the majority of those having special experience in genito
urinary 1lisca~e to be either safe or curative. 

(2) Strictures of L arge Caliber occupying the Pendulous Ure
thra.-ln this region all tbc risks of cutting operations are much reduced, 
and, if scrupulous attention to antiseptic details be observed, need sca rcely be 
considered. ~J1he probability of permanent cure seems also to be co1Te8pond
ingly increased . Tb ese statements arc borne out by the experience of many 
independent and unprC'judiced observers, a11d the greatest diffe1·ences of opinion 
which ex ist at present as regards these strictures hM·e reference rather to their 
diagnosis, the frequency of their occurrence, and their pathological imporfonce 
than to their treatment. ~t1h e physiological variations in the caliber of the 
normal spongy urethl'a arc considerable; and this foct, taken in conjunction 
with the excessi\·c estimate of what constitutes normality, sen-rs to exphtin the 
extraordinary number of st rictures found in this region and operated upon by 
a few practitioners . 

.As to the diagnosis of strictures of large caliber, enn the bougie a boule 
rna.y be mi:.:leading if used in the deep urethra, on account of the normal points 
of oh!'trnction both to its introduction and to its withdrawal \\hich are there met 
with 1 while the urethrameter is similarly misleadinµ; in the pendulous urethra, 
especially if its revelations are interpreted according to an unnecessarily larµ-e 
stamlard. Jn the latter region the norrnal variatiorn; account sa.t isfactorily for 
a certain proportion of the statemelltS of a few writers on this subj ect who 
find an extraordinary number of strictures in tliis region. In the deep ure
thra it has been necessary for them to account for their .freq ucnt disco\•cry 
of strictures, even in cases without antecedent history of venereal disea!'e, by 
constitut ing masturbation an active etiolog ical factor. Some years ago it was 
demonstrated that the "deep-seated stricture 11:-ually of larµ; e caliber found at 
the subpubic curvature and its vicinity," and de!'Cribed as "an e!:'scntial le1<ion 
of mai;;turb;ition," was in reality the point of normal rc!'istance to the with
drawal of bulbous bougies offered by the posterior layer of the triangular liga
ment (White). 

The prostatic urethra being at once more movable and more dilatable than 
the membranous portion1 tbc bulb slip:- smoothly along it until the point is 
reached at which this layer of fascia closely embraces the posterior part of. the 
rucmbranou~ urethra an<l the m:ter surface of the prostate. Ilere1 for obvious 
reasons. it is arrested, nn<l it is at thi~ moment that the deceptive sensation 
which may be consi<lcred indicati\'C of the existence of organic stricture is 
communicated to the ba.n<l. A series of observations and dissections upon the 
ca<la.ver ha.ve established this \·iew, and eliminated the possibility of the resist
ance being due to a. spasm of the compressor urethrm muscle, which surrounds 
the canal at this point. ... \.rrest of the instrument occurs as inrnriably after 
death as before. Avoiding these errors, then. and accepting the lower scale 
which has been given, the ex istence of stri ctures in the region under consider
ation may be determined in the usual way. 

As to treatment, internal urethrotomy is to be preforred when a. stricture. 
of the pendulous urethra. is of long standing, distinctly fibrous in character, or 
non-dila.table. Resiliency or resistance to dilatation is indeed the chief indi· 
cation for a cutting operation on strictures at any portion of the urethra.I trac~, 
and is far more important in determining the choice of treatment than the1r 
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caliber, but internal urethrotomy in the pendulous urethra is pnrticulnrl.v satis
factory on account of the comparative freedom from danger which has already 
been mentioned. As to the probability of effecting thereby a permanent cure, 
while, as has been said, it is much greater here than elsewhere, such a cure can 
be expected in only a limited proportion of cases. It is not in accord with other 
pathological observations to suppose that the mere division of a dense and old 
contmctile band. of fibrous tissue will result in its absorption ; and the majority 
or the true strictures of the spongy urethra which arc cured by internal ure
throtomy are those in which the division of the stricture is supplemented by the 
use for some time of l'Ll\1-size<l bougies. The relief of tension afforded by the sec
tion of the stricture gives full play to'' inflammatory atrophic dil:.itation," and 
in<~ certain proportion of cases retrograde metamorphosis and absorption take 
place or at least a thinning and weakening of the fibrous band, which results 
in its pnwtical cli90.ppcarancc as a cause of obstruction. It is probable, how
m•er, on both clinica.l and pathological grounds. thttt the great majority of 
so-called strictures of the pendulous urethra which arc cut by the extremists 
in urethrotomy n.re merely points of physiological narrowing, and the so-called 
11 cures" are merely illustrations of the fact that by a linear incision into its 
long axis we c;tu put in the normal urethra a longitudinal splice of fairly 
healthy tissue which has but little tendency to contract afterward, and can 
thu" more or less permanently enlarge the urethral caliber. 'l111is fa.ct also 
explains the freedom from fatal results claimed by some surgeons who find 
strictures and do urethrotomies in the great majority of their cases of chronic 
urethral discharge. As there has been no real interference with the genito
urinary functions, there has been no de,·elopment of renal or vesical disease, 
and the urethra, can be operated upon and the "splice" introduced with com
parative impunity. It is difficult to see, however, how such a splice would 
preYent the steady contraction of a mass of old cica.tricia.I ti~!-\ue, such as occu
pies the wall of the canal and the peri-urethra.l space in strictures of some 
standing. 

1l1hc proportion of cases iu which true strictures of large caliber in the 
pendulous urethra require internal urethrotorny varies largely with the character 
of the pa.tients among whom the surgeon practises. In hospital rrnd dispensary 
ser\'ices. and among the poorer classes general ly. strictures quite frequently 
will be found to have been neglected, and almost always will be of long r-;tancl
ing before the patient pre~ents himself for treatment, even if they are not 
of small caliber. 'fhey will. therefore, require urethrotom.v in a much larg€'r 
percentage of cases than will be found among prirnte patientR of good ~ocial 
position. Among the latter perhaps not more than one in eight or ten needs 
such operative measures. gm.dual dilatation, as above dm.;cribed, amply suf
ficin~ in the remainder to canse the disappearance of all symptoms. and some
times of the stricture itself when it is soft and of recent formation. In<leed, 
even in older cases a notahle amount of absorption of the imlunited band con
stituting the stricture can often be observed, and its diminution from day to 
day can be verified by the touch when the urethra is stretched o,·cr a, full. 
sized soun<l. 

rrhc exact time at which a urethral coarctation becomes of' definite patho
logical importance is, as has been ~aid, still unsettled; but that strictu res of 
large caliber arc occasionally the cause, not only of gleet, frequent micturition, 
dribbling, and other urinary symptoms. but also of reflex pains and of impo~ 
tcnce and other forms of sexual disorders, is certainly true. 

The increased friction an<l resistance resulting from e'•cn a .\'ilight fibrous 
peri-urethral deposit disturb the normal relations of the bladder, :rncl by 
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rendering it irritable bring on the symptom of frequent micturition. '!'he 
iruperfect closure of the tube, the muscular action of whic:h at the point of 
dtposit is materially interfered with, ca.uses the equaJly imperfect cxpul:--ion 
of the last drops of urine and produces another characteristic ssmptom, drib
bling a.t the en<l of micturition; the retention and decomposition of thc~c last 
drops, together with the abnormal friction between the stream of urine and 
the urethral walls, give rise to a subacute inflammation of the mucous mem
brane, a?c.ompa~ied by a. catanl~al_ or. muco-pur~ilent discharge, constituting 
the cond1t10n of glect; by reflex irntat10u transmitted from the area. of infJam
mation pains in remote organs and situations are developed, notably in the 
lumba1· and hypogastric regions. 

This relation of cause and effect has been in the main accepted as correct 
by the profession for many years. 1'he differences of opinion which now exist 
are chiefly as to the amount of urethral contraction which ie sufficient to pro
duce noticeable effects; and here the evidence must rest upon clinical observa
tions supported by the results of autopsies. 

(3) Strictures of the Meatus and of the Neighborhood of t he 
Fossa Navicu laris.-In this region dila.tation is peculiarly unsatisfactory. 
Owing to the intimate relation between the spongy ti:;;sue of the glans an<l the 
urethra, to the exceptionally rich nerve-supply to the part. and to the extreme 
sensibility characteristic of muco-cutaneous outlets, the f.:.tretcbing of the stricture 
by means of sounds gives rise to pain, irritation, and inflammation. For these 
reasons, and on account of the absolute safety of the procedure, it is better to 
divide all such strictures than to attempt to dilate them. But while the cutting 
of true strictures in the anterior urethra. is good surgery, the division of every 
narrower point at the mea.tus and in the first few inches, simply because those 
points are (as they should be normally) of smaller caliber thau other points in 
the calHLl, is routine surgery of a very unprofitable sort. 

The operntion of meatotorny is best done with a probe-pointed tcnotome 
with the usua I con vex cutting edge. The incision should be made upon the 
floor of the urethra., and should be sufficient to remove entirely all sen~c of 
resistance upon the withdra.wal of a full-sized bulbous bougie. ·rt should be a. 
little larger than the caliber which it is desired to establish permanently, so as 
to allow for subsequent contraction. Like all other operations upon the ure
thra., it should be done with scrupulous attention to antiseptic details. A short, 
straight, conical bougie. the so-called meatus sound, should be gently inserted 
011cc in twenty-four hours during: the healing process. Deeper troubles, unless 
urgent in their character, should be ignored until healing is complete. Some
times, but much more rarely than is generally supposed. such trouble~, althouµ:h 
previously thought to be organic, will be found to ha.\·e <.lii;:appeared. In those. 
cases they have probably been due to rcAcx irritation, but this condition never 
occurs except in conjunction with a pinhole meatus or with a distinctly stric· 
tured condition of the urethra in its vicinity. The production of deep urethral 
spasm as a. result of' the so-called anterior stricture of htrge caliber, either at 
the meatus or elsewhere, is open to grave dou ht. 

(4) Strictures of Small Caliber (less than 15 French) situated in 
advance of t h e bu lbo-membranous junction .-Strictures of this cal
iber in this region, unless seen very early and found to be unusually .soft ~nd 
dila.table, furnish the typical condition for internal uretbrotomy, tha.t in which 
it is attended with the minimum of <l:Lngcr an<l with the greatest prospect of 
effecting a permanent cure. The operation uitty be performed with the i?stru
ment which the surgeon happens to prcfor, the essentials to success. bemg a 
linear division in the roof of the urethra. of rvery portion of strictured tissue, the 
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incision extending from the normal parts behind to the normal parts in front 
of the stricture. If the contraction is of very sma.11 cali ber, a .Maisouncuve 
urcthrotome may be passed th rough it over a filiform guide, and a. preliminary 
urethrotomy done, so that one of the various forms of dilating urcthrotomes 
may be passed through it and the stricture freely di vi<lcd from behind for
ward. A bougie il boule should then be used to demonstrate the complete 
division of the stricture, a. large-sized g um catheter passed and tied in the 
bladder, and bleeding controlled, if necessary, by the application of a firm 
bandage. 'l1hc moderate ri sk attending this operation is reduced to its sma11 cst 
proportion by the empl oyment of sterilized instruments; the use of urethral 
irrig:Ltion before, and. if necessary, after, the operation; the administra.t ion 
of internal remedies whicb tend to sterilize the urine ; and attention to the 
vn.riow1 deta ils of antisepsis as applied to genito-urjnary surgery . 

A fe1r days after the opemtion a. full-sized bougie should be gently passed, 
and should be used afterward, as in cases of dila,ta.tion, for some weeks. Often 
it will be necessary to pass it a.t intervals for a. much longer period. In a 
fair proportion of cases an a.ppa rcn t cure follows. 

(5) Strictures of Small Cal iber (less than 1 ;) French) situated at 
or deeper than the bu lbo-membranous junction.-The diagnosis of 
these strictures, which are surgically most important, can be made either by 
means of a bulbous bougie, if it is possible to pass one thn:..ugh them, or by 
in troducing a steri li zed soun<l, well warmed and oi led, down to the anterior 
face of the contraction. They will usually be accompan ied by gleet and 
marked vesical symptoms, increasing in severity with the tightne:-;s of the 
stricture. The choice of treatment lies between dilatation and some form of 
urethrotomy. Divulsion is so clumsy, so uncertain, and so dangerous as to 
have to·<l<LY almost no ad,·oc:ttes, and to enter into argument aga.inst it would 
be therefore a waste of time. 

In beginning the treatment of such a stricture as we are consi <ler ing we 
should attempt, first, with great gentleness, to pass through it a steel sound, 
provided its introduction requires no force whatever. Below 8 or 10 of the 
French sea.le we shoui<.l not go, as a rule, in the use of metal instruments, as 
in the most sk ilful and ex perienced hands there is a distinct and unavoidab le 
danger of laceration of the inflamed and degenerated mucous membrane around 
the strictured region, and of the formation of a" fa\!'e passage " - i. e. of per
foration of the urethral wall. lf a :.:ound of wha.te,·er ~izc is passed through 
the stricture, it should be allowed to remain for from fi \'C to ten minutes and 
then withdrawn . If it is the first experience with the patient, it is best to 
avoid further instrumentation for from twenty-four to seven ty-two hours, in the 
mean time administering five-grain doses of salol or boric acid four times dai l_,~, 
with a. full dose of quinine night a.u<l morning. .At the next sitting it is 
often well to recommence with the same instrument, after which one, two, or 
three larger sizes may be used in succession if thei r in troduction is easy and 
is not accompanied by pain or followed by bleeding. }Jain and hcrno1T~age ~re 
unmistakable indimttions for lengthening the intervals and for proceedmg with 
greater slowness in the use of larger instruments. 

Once fairly estab lished, however, the treatm.ent by dilatation is ~arried on 
a.s descr ibed above, the full normal caliber being usua lly reached m two or 
three weeks. ]f the stricture is not resilient or irritable or traumatic in its 
origin, it will be found that all symptoms ha.vc disappeared, unless, perhaps, 
the glcct persists for a time, but this, too, will fin a lly subside. lf the st r icture be 
a. recent one, it a lso may undergo absorption . but in any C\'ent the occasional in
troduction by the patient of a, steel sound wi11 a l ways keep the case under control. 
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In the case of resilient, irritable, or traumatic stricturc:> in tbis region, or 
of stricture ~\· hich for any reas?n, as the oc.currence o_f rigors, is non-<lilatable, 
external permcal urcthrocomy 1s the operation of choice. 

(6) Strictures of the Deep Urethra permeable only to Filiform 
Bougies.-In certain cases no steel sound and no ordinary soft inRtrumcnt can 
be made to pass the stricture, but a persevering trial with filiform bougies made 
of whalebone will result in the passage of one in to the bladder. This trial 
should be made persistently and patiently, and in the absence of retention of 
urine mn.y be repeated on successive occasions. At the first sitting, if a fili
form having been passed down to the stricture refuses to enter it, it should be 
witLdrnwn and bent to an angle of 45° by bending it across the thumb-nail from 
one-quarter to one-third of an inch from the end (Fig. 336). The orifice of a 
tight stricture is frequently not in the middle of the obstructed urethra, but is to 
be found at some point around its circumference; and the little manoouver above 
described will often enable the surgeon to enter it when with a perfectly straight 
filiform be cannot do so. If this docs not succeed, several filiforms should be 
passed by the side of the first one, so as to impinge upon the irregular ante
rior face of the stricture at a number of point:::;. By attempting to pass first 
one and then another of these. the instrument bearing the right relation to 
the orifice will often be found and passed into the bladder. If this fails, or if 
one filiform can merely be engaged in the stricture, but cannot be made to 
pass through it, it is proper, in the absence of retention, to tie it in place and 
allow it to remain in situ, for twenty-four hours. In the great majority of cases 
at the end of that time it can be passed with comparative case into the bladder. 
'l1l1Cre is no objection to still longer dela.y or to repeated trials if no urgent 
symptoms be present. 

After the first instrument is introduced in such a case, four courses are 
open to the surgeon : (1) Ile may allow it to remain in place, with the cer
tainty that in one or two days others may be slipped alongside of it, and may 
be used as guides for the introduction, first, of a tunnelled catheter, and latel' 
of the ordinary soft or steel bougies; (2) he may attempt to conduct a tun
nelled catheter over it into the bladder at once, to be followed by gradual 
dilatation; (3) he may conduct over it a tunnelled and grooved staff and pro
ceed to the performance of external perineal uretbrotomy; (-1) he may use it 
as a guide for a 'l\Iaisonneuve urethrotome, and may immediately perform in~ 
ternal urethrotomy. 

These procedu;·es have been mentioned in the order of preference and of 
safety. If the stricture which is being dealt with is not of traumatic ori,irin 
and is not known to be specially resilient or irritable, the first method will 
lead up to the adoption of gradual dilatation, with thr greate•t degree of com
fort and absence of anxiety to both patient and surgeon. Even if there has 
been moderate retention, it is absolutely certain that the urine will pass with 
increasing freedom by the si<le of the filiform, and that the clanger of the case, 
so far as retention is concerned, is at an end. If retention has heen complete 
for ;_t long time and is threatening, :incl the need for immediate relief is marked, 
it is well to adopt the second method and endeavor to catheterize at once. 
Failing in this, the third procedure should be employed in all cases of urgency 
and in all cases of traumatic, resilient1 or irritable stricture, as well as in cases 
jn which there is a history of frequent rigors after instrumentation. 1-'he ope
ration is simple, is easily performed, and has a very small mortality. If the 
median line of the perineum be rigidly followc<l 1 hemorrhage is insign~fi?a.nt, 
and in no event is likely to be dangerous. rrhe stricture is freely. <l1vH~ed, 
and 1 although not frequently cured, may be lcft1 as in a successful d1latat1oa, 
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entirely under the control of the patient and the surgeon, the urethra htLving 
been rcstore<l to its full caliber. 'L'he fourth procedure should be employed 
only in those cases in which the patient refuses to have the external operation 
performed. It is attcn<lcd in the best hands with a distinctly larger mortality 
than any of the other methods mentioned, and there is no reliable evidence 
that it is followed by any larger percentage of permanent cures. 

(7) Impassable Strictures of the Deep Urethra.-If the methods 
of procedure which have been described are adopted, very few str ictures will 
fall into this claio;s, but occasionally, in spite of the most persistent efforts, no 
instrument can be 1mu.lc to enter the bladder. Sometimes the distended and 
chronically inflamed urethra behind such str ictures will ha.vc gi\·en wf1y and 
permitted the leakage of a greater or less quant ity of urine into the surround-

Fw. 340. 

The Fascia of the l'retbra, Prostate, and Blad1~~c~·ur:t~W~; &, symphysls pubis: b, bladder, p, prostate 

ing structures. In either of these events the operation of perineal section 
becomes imperatively necessary. 

'l1here has always been more or less confusion in the nomenclature of the 
perinea I operation for the relief of strictures. The old "boutonniere opera
tion" of Desault (of which the so-ca.lied "Cock's operation" is a modifica
tion) ha.d for its object the establishment of an opening from the perineum 
into the bladder, was usua.lly effected by opening the urethra behind the 
obstruction, was purely palliative, and, if it ever resulted in a. cure, did it by 
accident, as the procedure itself did not include of ncc~ssity :my <li\•ision or 
enlargement of the strictured portion of the canal. I ~ w~lS an "extern~tl 
urethrotomy," to be sure, but it was not related either m its purpo8e or m 
its method to the other opera,tions known by that name. Since Symc revived 
and popularized the operation of external itrethrotomy-the division of a 
stricture upon a. grooved staff passed through it into the _blac~der-more_sys~em 
has been introduced into the terms employed, but there 1s still much obJCCt 1 01~
able looseness. Hunter, Grainger, C. Bell, and others had, before Symes 
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time, formulated the operation known as "71erineal section," which was aho 
an external urethrotomy, but which was then restricted to those cases in which 
no instrument whate,·cr could be made to pa~s the stricture. 'l'he term should 
still be reserved for such cases, and on account of its bre,·ity is, perhaps, pref
erable to its synonym, ''external perinea! urethrotomy without a guide." 

As to the symptoms of extravasation which indicate the immedia.to 
performance of this operation, the urethra ma.y be divided into four regions. 
In all that part from the meatus to the scrotal curve extra\•asation is accom
panied by a swelling of the penis, greatest in the immediate ncighborhoorl of the 
point of escape. In the region included between the attachment of the ~crotum 
an<l the anterior pa.rt of the bulb, the course of cxtravasated urine is governed 
by the attachments of the deep layer of the superficial fascia or the fascia of 
Colics. Extravasation of urine occurring through a splution of continuity in 
the bulbous region of the urethra will first follow the space enclosed by this 
fa5cia 111 front an<l below anJ. by the anterior layer of the triangular ligament 
posteriorly, an<l, as it cannot reach the ischio-rcctal space on account of the 
attachment of the fascia to the base of the ligament, and cannot reach the 
thighs on account of the insertion of the fascia into the ischio-pu bic line, it is 
directe1l into the scrotal tissues, and thence up between the pubic spine and 
symphysis until it reaches the abdomen. 

]f it escapes from the membranous urethra, the extravasated urine will 
be confined to the region included between the layers of the triangular liga
ment, and will gain access to other parts only after suppuration and ~laughing 
have given it an outlet, and the consecutive symptoms will then depend upon 
the portion of the aponeurotic wall which first gives wa.y. If the opening is 
situated behind the posterior layer of the triangular ligamcnt-i. e. in the pros
tatic urethra-the urine either may follow the course of the rectum, making 
its appearance in the anal perineum, or, as it is separated from the pelvis only 
by the thin pelvic fascia, may make its W<ty through the latter near the pubo
prostatic ligament, where it is especially weak, an<l may spread rapidly through 
the subpcritoneal connective tissue. Fig. 340 shows the fascire influential in 
directing extr:tvasatcd urine. 

UHETllHAL }'rsTUL.IE.-The extra.\'a!!a.tion of urine behind a stricture mn.y 
be small in amount anU rrrny take place almost unobserve'l by the patient. 
At first a. mere leakage of a drop or two of urine, it later causes suppuration 
in the peri-urethral tissues, antl there results an abscess, which. if it breaks 
externally, causes, according to its location, a uretliro-penile, uretliro-perineal, 
or ttretliro-reetal fistula. Other causes may operate to produce these condi
tions, but stricture is by far the most common. 'l1he diagnosis is usually easily 
m~u.le by observation of the exit of urine through the abnormal channel, an<i 
by careful probing from without inward through the fistula. while a. steel sound 
is in the urethra. 'l1hc treatment when the stricture is possible consists, first, 
in rcstorini; the normal caliber of the urethra, nntl then curetting or hiying 
open the fistulous tract: after which the urine should be drawn either by 
means of a retained catheter or by regu1t~r cathctcrization. 

P1rnINEAL SECTION.-ln the presence of retention or extravasation of 
urine in tt case of stricture in which cathetcrization is impossible there can be 
no doubt as to the proper procedure. Immediate perinea} section is so e,•i
dently the only operation which meets all the irnlicntions tha.t no other c:in ~e 
seriously considered. The steps of the procedure arc obvious and beyond dis-
pute, except as to a few points which may be mentioned. . 

In all cases in which perineal section is performed for stncture impass: 
able, but without other complications, the metho<l of ~[r. Wheelhouse of 
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Leeds seems to meet every in<lication. The passage of the staff to the 
stricture shows the exact site of the latter; the insertion of the threads into 
the divided urethra not only serves to hold it open and give an opportunity 
for the di~co\·ery of the proximal portion, but also fixes the anterior end an<l 
renders it easily recognizable during the operation . The least useful direction 
which ~Ir. Wheelhouse gives is that of turning the staff with the concavity of 
the curve upward, so as to hook it into the upper portion of the urethral wound. 
~L1he instrument is sometimes in the way, has to be held by au assistant, and 
docs not afford much help during the operation . 

If persevering search friils to reveal the proximal end of the urethra in 
cases of trauma.tic stricture with practical obliteration of the canal, arc supra
pubic cystotomy a11d rctrogrude catheterization justifiable? rJ 1his may be 
answered aflirmativcly, though such failure should be very exceptional. If 
the bladder conta.ins urine, an<l particularly if it is distended, pressure on the 
hypogastrium, or bimanual pressure with the fingers of one hand on the abdo
men and of the other in the rectum, will often cause a jet of urine to issue 
from the proximal end, and thus at once disclose its situation . llemostasis in 
the whole wound by \·ery hot water will sometimes reveal the urethra by 
emphasizing the difference between its color an•l the surrounding parts, the 
urethra generally being much paler. The relation to the pubes and to the 
lower edge of the triangular ligament should be most carefully borne in mind, 
the search for the torn end in ruptures or for the portion behind tl1e stricture 
in those cases being frequently carried too near the pubes. The membranous 
urethra in the adult usually runs through the ligament a.bout one inch below 
the symphy::;is and about three-quarters of an inch above the perinea} center. 
All gui<le5, however, fail occasionally in certain of these cases, and it is then 
that supra.pubic cystotorny is warranted, as au operation with so sma.11 a. mor
tality that the slight additional risk is for outweighed by the advantages to 
tlw patient of ha.ving e\'Cn an imperfect restoration of the urethral cana.1. 

:Much difference of opinion exists as to the value of a retained catheter 
after perinea.I opera.tions opening the urinary tract. Many authorities advise 
that in cases of section for stricture no instrument be employe<l, or tlrnt, 
at most, a short perinea} drainage-tube be used. Others direct that it be 
kept in for forty-eight hours and then withdrawn. 'l1he retained catheter is, 
however, of great value in all operations connecting the bladder with the 
surface of the body, not excepting certain cases of lithotomy with purulent 
cystitis. If Spence's caution is observed and it is not allowed to project far 
into the bladder, and if it is kept clean and sweet by regular antiseptic injec
tions1 it is of the utmost advantage in aiding in the prcnntion of urethral 
fever, as has been shown by Keyes, H arrison, Diday, Shield, Davies. Hill, 
White, and many others. Of equal importance is regular ca.theteriza.tion at short 
intervals, begun after the removal of the catheter first introduced . A decided 
febrile movement after urethral operations will often disappear or reappear 
i11 accord with the employment or the neglect of the catheter. The tra.uma.tic 
urethritis to which the retained ca.thcter or the frequent use of the instrument 
i.s said to give rise will almost disappear from one's pra.ctice if a.ntiseptic irri
gation is employed in such cases, and particubrly if especial a.ttention is paid 
to the steri lization of the urine by the internal administration of antiseptics. 
The sterili zation of urine by boric acid or by salol is of great importance in 
the after-treatment of all these cases, and shou ld never be omitted. 'l'hese 
remedies are more effect ive if combined with full doses of quinine, but either 
of them is far more useful than quinine a lone. They should be ~iven with 
more freedom and more regularity in urethra.I and vesical operations. 
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'fhe conclusions as to the treatment of organic strictures of the urethra. 
may be summed up as follows: 

l. Strictures of large caliber-that is, more than 15 French-situated at 
or behind the bulbo-membranous urethra are to be treated, almost without 
exception, by gradual dilatation. 

2. Strictures of large caliber occupying the pendulous urethra are to be 
treated by gradual dilatation when very recent and soft, and by internal 
urcthrotomy when of longer standing, distinctly fibrous in character, or non
dilatable. It is to be remembered that the great majority of so-called strictures 
of large caliber of the pendulous urethra are merely points of physiological 
narrowing. 

3. Strictures of the meatus and of the neighborhood of the fossa navicu
.laris should be divided upon the fl oor of the urethra whenever it is evident 
that they are real pathological conditions producing definite sym ptoms, and 
not normal points of narrowing. 

4. Strictures of small caliber (less than 15 French) situated in advance 
of the bulbo-niembranous junction, unless seeu very early and found to be 
unusually soft and di1atable, furnish the typical condition for internal ure
throtomy, which should be clone preferably with a dilating urethrotome, and 
invariably with all possible antiseptic precautions. 

5. Strictures of small caliber (less than 15 French) situated at, or deeper 
than, the bulbo-membranous junction should be treated whcne"er possible by 
gradual <lilatation. In a case uf resilient, irritable, or traumatic stricture in 
this region, or of stricture which, for any reason (a the occurrence of rigors), 
is non-dila.table, external perinea! uretbrotomy is the operation of choice. 

G. Strictures of the deep urethra permeable only to filiform bougies should 
be treated by gradual dilatation when possible, the filiform being left in situ 
for some t ime, a.nd followed by the introduction of others or used as a guide 
for a tunnelled ca.theter. If the stricture be not suitable for dilatation. exter
nal perinea] urethrotomy should be performed. 

7. Impassable strictures of the deep urethra always requ ire the performance 
of perinea} section . 

PART 11'.-DISEASES OF TllE PROSTATE GLAND. 

Anatomy.-Tbe prostate, which both in structure and in function is rather 
a. mu~clc than a g land, is situated at the neck of the bladder and around the 
6rst inch of the urethra. It is composed chiefly of unstriped muscular fibers, 
the inner or circular la.yer of which is continuous in front with those surround
ing the membranous urethra, and behind with the muscular coat of the blad
der. Au outer layer beneath the fibrous capsule forms a sheath for the gland, 
while between them the g landular structure is imbeclclecl. 'rhis is composed of 
a number of follicles lined with columnar epithelium and emptying by from 
fifteen to twenty excretory <lucts in the floor of the prostatic por.tion of the 
urethra. It ii.. divided into two httcral lobcs by <L deep notch beh1~d and h.Y 
a furrow at the upper and lower surfaces. ~'he so-called midclle or thcrd lobe_ is 
the portion which is between the two lateral lobes a.t the under and postenor 
part of the gland just beneath the neck of the bladder. The urethra usually 
passes through the gland at about the junction of its upper an<l meddle thirds. 
The ejaculatory ducts tnixcrse it . Its chief function is gcmtal and CJacula.tor.y. 
It contracts at the beginning of the sexual orgasm, after the sen:ien has dis
tended the prostatic sinus, and forces it out in jets or spurts . I t is supported 
and held in position by the posterior layer of the triangular ligament, the deep 
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layer of the perinea! fascia, and the pubo-_prostaticEgament. It is in relation 
with the pubes m front and the rectum behmd. It 1s about the size of a horse
chestnut, and weighs a half-ounce (Fig. 3-11). 

Fm. 34 1. 

WOU NDS OF THE P ROSTATE are very rare. 'l'hey occur occasionally in 
penetrating wounds of the perineum or of the rectum, but are then usually 
secondary in importance to more serious injuries. 'l'he gland is of course 
wounded during the performance of lithotom~r, but unless the incision extends 
beyond its capsule no ev il results follow. Whenever that is opened there is 
great risk of pelvic celluli t is and peritonitis. 

ATROP HY OF TllE PROSTATE has been said to occur after wasting disease, 
after double castration, and as a result of old age. 'rhe conditiou has no 
recogni zable symptoms. 

HYPERTRO PHY OF THE PROSTATE.-In about one-third of all males who 
have passed middle life some enlargement of the prostate bas taken place. In 
about one-tenth of all males over fifty-five this enlargement becomes of patho
logical importance. 

Pathology .-~rhe hypertrophy varies in some of its foatures, but as a rule 
consists of a genera l enlargement of the gland in all directions, together with 
the development within it of separate tumors resembling uterine fibro-myomata. 
The increase in size is due to overgrowth of the fibrous and muscular constit
uent~ of the organ, the glandular elements remaining almost unaffected. The 

58 



914 AN AlVERICAN TEXT-BOOK OF SURGERY. 

size and shape of the prostate gland itself and of the tumors it contains vary 
exceedingly. Either the lateral lobes or the median lobe may enlarge more 
than the rest of the gland (Pl. XXI, Fig. 2, and Pl. XXII); the latter may 
constitute a bar extending up into the bladder and blocking the orifice; the 
former may compress the urethra into a mere slit or chink, may elongate it so 
that the prostatic portion measures three or four inches, or may twist and distort 
it so th•\ the most flexible instrument can only with difficulty be made to traverse 
it. The tumors may be no larger than a pea or may be of the size of a child's fist. 

As the prostate grows certain changes in the bladder occur. The apex of 
the prostate is held in place by the triangular ligament. As the gland enlarges, 

FIG. 342. 

\'crtlcnl !:lcctiou of Pelvis in a Case of s~~~i~tl~. ~?~~e;~~(~~~~~).prostate; D, openings of ,·esical diver-

therefore, it does so in a backward direction, carrying with it the neck of the 
bladder. If the growth is uniform, the bladder simply falls into a pouch ante
riorly between the prostate and the pubes, and into another and larger one 
posteriorly, in front of the rectum . 

If the growth is confined chiefly to the median lobe, it may act, as has 
been said, as a valve, and serves to obstruct the internal orifice very consider· 
ably (Pl. XXI, Fig. 2). 

In cases of sudden obstruction without much antecedent irritation the bJad· 
der is apt to undergo dilatation and atony; if the obstruction is of slow develop
mt:nt and has been accompanied, as it often is, by congestion of the ves1ca1 
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neck, hypertrophy of the muscular walls takes place: they thicken, and the 
bladder contracts, and may become pouched or sacculated, as in the presence 
of any other obstructive cause. 

~icGill classifies the various forms of the intravesical growth-that which 
produces urinary symptoms-into (1) a projecting middle lobe, pcdunculated 
or sessile; (2) an overgrowth of the middle lobe and of the two lateral lobes, 
forming three distinct intravcsical projections (Plate XXII); (3) enlargement 
of the lateral lobes only; (4)" uniform collar-like projection encircling the ori
fice of the urethra. It is only in about 50 per cent. of cases of hypertrophied 
prostate that urinary troubles manifest themselves. In the others, the growth 
not belonging to one of the above varieties, there is but little interference with 
the functions of the bladder. 

Sy mpto m s .-Oftcn the earliest symptom of prostatic disease is the 
increased frequency of urination, most marked at night. This may precede 
any enlargement appreciable through the rectum or recognizable during ca.the~ 
terism . It arises from the congestion of the plexus of large veins at the neck 
of the bladder, the return circubtion through which is interfered with by the 
prostatic overgrowth . To this general congestion of the region of the prostate 
may also be attributed the unusual and occasionally unnatural sexual desires 
of old men. A patient with prostatic hypertrophy may not notice much increase 
in the frequency of micturition during the day, but at night he will be com
pelled to get up more and more often as the obstruction increases and as the 
walls of the bladder gradually become less able to overcome it. After a time 
a more or less considerable quantity of urine is always retained within the 
bladder, and the patient is a.hie only to pass that which is in excess. This 
retained or "residual" urine may remain stationary in amount, but more fre
quently will gra.dually increase until in some cases, in which both the hyper
trophy of the prostate and the atony of the bladder arc marked, only an ounce 
or two can be evacuated spontaneously, although catheterism wi ll show that the 
bladder contai ns possibly a pint or more. 

From the same cause arises the characteristic enfeeblement of the stream, 
which, instead of being projected away from the body, will drop perpendicularly 
toward the feet of the patient. 

These symptoms continue for an indefinite period, and in some cases, 
after reaching a certain intensity, fail to increase in severity, especially if by 
aseptic ca.theterism the residual urine is periodically withdrawn. In others, 
howe\·er1 a subacute prostato~cystitis supervenes, either from infection through 
the urethra or b~· means of the catheter, and then the symptoms felt are most 
distressing. 'fhe desire to urinate is nearly constant, and the act is accompa
nied with burning pain and tenesmus : it may be followed each time by a slight 
hemorrhage; rest at night is interfered with; the general strength fails from 
the continual suffering; the urine becomes fetid, ammoniacal, and reduced in 
quantity; pyelo-nephritis develops; general sepsis occurs; and the patient 
dies uremic and comatose. 

Diagnosis.-In determining the existence and the degree of prostatic 
enlargement a systematic course should be followed. The patient should 
always lie recumbent, with the knees dntwn up and separated. The rectal 
examination mrty conven iently be made first. The under surface of the gland 
is gent ly palpa.ted, the out lines recognized, the degree of projection into the 
rectum and the longitudinal enlargement estimated. It may be found regular, 
rounded, and uniformly increased in size, or it may be nodulatecl and uneven. 
It will u~ually be enlarged in both directions, so that the lateral borders are 
approximated to the pubic and ischia.tic rami, and the finger fails to reach the 
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base or upper limit of the gland. Ordinarily it is insensitive, but occasionally 
th ere is tcmlcrnC!'S on pressure. 

After completing this examinat ion, the patient, who should prev iously have 
urinated, is cathctcrize<l. I t will be found that there is a greater or lesser 
amount of residual urine; that the shaft of the instrument enters the urethra 
to an unusual depth ; au? that the handle must be depressed between the thighs 
more than or<lmanly before the pomt of the catheter can be ma<le to enter the 
bladder. Sometimes an instrument of the usual length and curve will not 
r each the bladdet at all; and this explains the occasiona l failure of attempts 
at cathctcrism for retention due to enlarged prostate. 

Th e symptoms due to acute prostatitis have already been detailed, and, 
together with the history of urethral infoction, will serve to differentiate the 
two conditions. 'l1he age of the patient may also serve to exclude hypertrophy. 

JJfalignant disease may be suspected if hemorrhage is a predom inant symp
tom and if the g rowth is especia11y irregular in shape and uniform in consistence. 

'l'ubercle of the prostate is almost always associated with tuberculosis of 
some other portion of the genito-urinary tract. By collecting the urine for 
twenty-four hours, permitting it to sett le, and ca refully examining the sediment 
the presence of bacilli can usually be demonstrated. 

Treatment.-In most cases of prosta.tic enlargement the best two guides 
to the surgeon are afforded by the degree of disturbance at night an<l the 
amount of residual urine. If the patient sleeps well, is obliged to empty the 
bladder only once or twice between evening and morning, and bas but one or 
two ou nces of clear residual urine, the treatment should be hygienic and 
general, and local interference should be avoided. Great care should be taken 
to avoid chilling of the surface ; the diet should be light and digestible; alcohol 
should be used not at all or in great moderation; malt liquors and cham pagne 
sboul<l be interdicted; the bladder should be emptied at regular intervals; 
constipation and straini ng at stool should be especially avoided. If, howe,·cr, 
the patient rises three or four or more times at night to urinate, and if the 
residual urinC' amounts to several ounces, systematic cathcteri!';m should begin 
at once. 'l'he ev ils of delay are greater than those associated with the use of 
the inst rum ent. ~1hc amount of residual urine will usually increase, as will 
the vesical atony, the risks of renal complications are g reater, and when, 
finally, the use of the catheter becomes imperative, there is far greater danger 
than if it bad been begun ea rlier. 

'l'he freq uency with which the catheter should be used is proportionate 
to the quantity of residual urine and th e urgency of the symptoms. As a 
rule, where the urine docs not excectl three fluidounces in amount and is not 
turbid or ba.d-smcl1ing, the use of the instrument at bedtime will be sufficient. 
If, however, the urine is ammoniaca.l, or if it is of larger amount, or if the 
patient urinates with some pain and greater frequency, it may be well to 
catheterize two, three, or C\'en four times daily. Experience and familiarity 
with the special needs of each particular case must <lecide this question. No 
<lrugs have the slightest effect upon the hypertrophy itself, but those which 
render the urin e aseptic will be found valuable adjuvants in these as in nearly 
aB other surgical diseases of the gcnito-urinary tract. It may be necessary to 
combine with them in certain cases the bromides, belladonna, or small doses of 
opiates, but these should always be regarded as nece:;.sary evil !';, to. be used only 
in exceptional cases or in times of emergency, and to be thrown aside as soon as 
they can be dispensed with . . . . 

Eith~~~1: ~~~ t~a~~si th~;·e;;=~~~~e '~} i~~ ~:!h:~c~i;:!~i l~0t~.~~~:t i ~b~~~~:.~:;:03:; 
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general condition becomes more alarming, and it is apparent that the patient 
will die exhausted if further relief is not given; or the same condition may 
arise in cases of complete retention of urine with cystitis and with extremely 
diAlcult or painful cathcterism. Under these circumstances treatment may 
sti ll continue to be palliative, and may consist in opening the bla.dclcr through 
the perineum by means of au incision like that for median lithotomy . 

Harrison introduces a straight troc:Jr and canula in the middle line of the 
perineum about one inch in front of the anus, a:d pushes it through the sub
stance of the prostate until the blad<ler is tapped. A self'retaining catheter is 
then introduced through the canula, and the latter is withdrawn . Continuous 
drainage is thus secured, and the catheter may b~ utilized for antiseptic irri
gat ion. In some cases this measure bas been followed by permanent shrinkage 
of the prostate, which becomes reduced to nearly its normal dimensions. Occa
sionally it will seem wise to make drainage by means of a supra.pubic puncture, 
and Hunter McGuire and others have shown that it is possible to do this by 
establishing a small, permanent fistulous opening running obliquely upward, 
and to retain considerable power over the urine. 'l'he supra.pubic incision has 
the advantage also of permitting, better than that through the perineum, tlrn 
thorough exploration of the bladder and prostate, and, if necessary, the em
ployment of more radical methods. 

Prostatectomy.-In selecting an operation for the more permanent relief 
of the condition it is we11 to rcmcm ber that the severity of the symptoms in 
any case has no definite rela.tion to the extent of the enlargement as felt 
through the rectum, but depends rather upon the presence and the extent of 
one or the other of the varieties of intravcsical growths describecl on p. 915. 

Such a growth having been diagnosticated, it may be approached and 
removed in one of three ways (Treves): 1. By pcrincal incision. rrhe perineum 
and bladder are opened as in median lithotomy (p. 847): the projection is 
recognized with the fingers and enucleated with the help of a curette or seized 
by a. pair of forceps and twisted or torn a.way. Watson bas sliown that in 
two-thirds of prostatic cases appropriate for radical treatment the intravesical 
growth lies at a distance of three inches or less from the periueum, and that 
therefore any one possessing an index-finger of the length of three inches may 
be able to attack them successfully. 'l'his, however, leaves one-third of all 
such cases which cannot be reached after the operation has begun-a weighty 
objection to this treatment. Jn a number of instances peduuculate<l growths 
or projecting portions of lateral lobes have been seized and removed during 
the performance of perinea! lithotomy. But these were accidents, and in most 
of them the removal was incomplete so far as its effects upon the ob~tructive 
symptoms were conccmccl. 

2. By supra.pubic incision. In this operation the bladder is reached and 
opened just as in a supra.pubic lith otomy. ~JcGill has enumerated as follows 
the .l;fpet:ial points of technique: (1) The quantity of water thrown into the rec
tal bag should be smaller t11:rn usual 1 rarely more than from six to ten ounces. 
(2) Preliminary irrigation of the bladder should be continued until the fluid 
returns perfectly clear. (3) The quantity of fluid left in the bladder varies 
from ten to twenty ounces. (4) In cases where contrnction of the bladder is 
combined with hypertrophy of the walls the operation is cont~·ain <lica.ted . (5) 
A catheter left in the bladder until the latter is opened facilitates the opera
tion. (6) The linea alba is opened by an incision directly upon the symphy
sis1 and afterward divided upward upon a director. (7) Before beginning 
the removal of the pro~tate the bladder must be secured b:y passinµ; a. suture 
through each lip of the wound and stitching it to the wound in the abdominal 
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wall . A third suture between the lower angle of the vcsical wound and that 
of the abdominal wound is thought to aid in preventinrr urinary extra.vasation 
into the prc-vcsical space. (8) ln the case of a pedunculatcd middle lobe the 
pcdicle may be divided with curve<l scissors. A sessile middle lobe may require 
in addition some avulsion by forceps . ~.L1hc collar projection 8houlcl be divided 
into two lateral halves by passing one blade of a. pair of ~cissors into the ure
thral orifice and cutting the portion above it, repeating the procedure for the 
lower segment, and then enuclcating with the scissors and fingers . (9) When
ever P?ssiblc, cnucleation with the finger should be pre.ferr_ed to c~tting with 
sharp mstruments, the mucous membrane over the prOJCCtmg portion having 
first been divided with scissors. (l Ol ll emorrhage should be arrested by irri
gation with very hot (almost scalding water. (11) The operator should ascer
tain tha.t the urethra is entirely patent a.t the end of the operation, by insert ing 
the forefinger as far as the first joint into the cana l. (12) A large draina•e
tube should be left in the bladder for forty-eight hours. The wound sho~ld 
be united above the tube by a deep and a superficial row of sutures. (13) 
Irrigation with boric solution may be required as part of tl1c after-treatment. 

l\IcGill has removed portions of the prostate weighing in one case seven 
ounces an<l in another two and a. quarter ouncrs. White of Philadelphia. 

remr~e~n~n c~~ce \\~~=~e,aaftea:~ :~~~~~:ti~h~~~s~~t~~~~~1y, the urethral canal is 
not ordinarily patent, the operation may be supplemented by median perineal 
urcthrotomy, by mca.ns of which growths in the prostatic urethra or in the 
suburethral prostate can be J.ealt with. 

The resu lts of experience thus far seem to show that the operation of 
prostateetomy is justifiab le in some cases of hypertrophied prostate in which 
ca.thetcrism is difficult or impossib le or excessively painful, and in which a. 
high grade of cystitis has developed a.ncl septicemia. or uremia. is imminent. 
The prognosis is unfavorab le in proportion to the duration of the obstructive 
symptoms a.ncl the size of the mass which it is necessary to remove to secure 
patency of the urethra., and is, of course, much influenced by the condition of 
the kidneys. 

D ouble Castration for H y p e r t roph y of t h e Prostate.- Wllite"s 
Operation.-In June, 1893, White, as the result of researches begun a. yea.r 
previously, suggested in a. pa.per before the American Surgical Association 
that castration might produce a.trophy of the enlarged prostate, and might 
thus be a valuable method of treatment. H is theory had resulted from a con
sideration of the a.ppa.rent analogy between the uterine and prostatic fibro
myoma.ta, but was furthf'r based upon a. series of experiments on dogs (which 
showed rapid a.trophy of the prostate following castration), on some physiolog
ical observations of John Hunter on the lower animals (corroborated by 
Griffiths), and on some scattered cases in surgical literature showing a shrink
ing of the prostate after castration for various causes, and strengthening the 
opinion previously formed. Since the publication of his paper many cases 
have been reported, the large major ity having been extremely successful. It 
is too soon yet to speak with authority as to the precise limitations or the exact 
r isks of the operation. It may be said with much confidence, however, that 
in a cons iderable proportion of a ll cases of enlarged prostate castration will be 
followed by a rapid diminution in the size of the gland, and a. coincident dis
a,ppcartLncc of many-sometimes of all-the obstructive symptoms. l\Iore
over, with the ability completely to empty itself the bladder has in a ~umber 
of cases regained a. healthy state of the mucosa, previously the subject of 
infective inflammation, and with the return of normal micturition all the symp-
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toms of confirmed cystitis have disappeared. Sir Joseph Lister has noted the 
fact that the rapidity with which relief has followed this operation has in 
many of the reported cases been as remarkable as the degree of improvement 
itself. 

Griffiths, who eighteen days after double castration examined the enlarged 
prostate of a patient who died of popliteal thrombosis and gangrene, has 
shown that cha.nges were then taking place which were obviously preliminary 
to" the conversion of the prostate into a small, firm, fibrous mass containing 
only remnants of the tubules an<l but few traces of its muscular fibers ." Kirby 
bas found the beginning of these changes in the prostate of a patient castrated 
during an adv:rnced stage of uremia, and who died within three cl::iys. Other 
reports of s imilar character have been published. ~lou 1l in says: "Removal 
of the testes is f'o llowci.l in a large proportion of cases, if not in a11, by complete 
and rapid absorption of the enlarged prostate. Th is has now been proved con
clusively ." 'l'he operation thus rests now upon a firm clinical and pathologi
cal basis, and has certa.inly passed the theoretical stage. Experiments con
ducted by White with the aid of Kirby and Woo<l seem to show-a, that 
unilateral castration will be followed by a certain degree of prostatic atrophy 
on the corresponding side, but that it is not certain that this will be either 
prompt enough or complete enough to be curative in prostatic cases; b, that 
ligation of the cord is followed by prostat1e atrophy, but usually only when 
the testicles have first become functionless themselves, and tlrnt this at.rophy 
is also slow and somewhat uncertain; c, that ligation of the vas alone bas 
little effect on ~be testicle, but causes a. decrease in the size and weight of 
the prostate; cl, that ligation of the nervous and vascular constituents of the 
cord separately influences the prostate only by first producing disorganization 
of the testicles, and that this result is neither prompt nor certain. 

At present, therefore, double castration seems to be the operation which 
comes into direct comparison with the various forms of prostatectomy, and it 
may safely be said that it is likely in properly selected cases to have a lower 
mortality, is far easier of performance, requires a much shorter period of 
anesthesia, and when fuily successful secures a return to a. condition more 
closely resembling the normal than any of the other operations looking toward 
a radical cure of the hypertrophied prostate. 

'l1he operation must be regarded as still on trial so far as accurate choice 
of cases and precise prognosis are concerned, but the conclusions of Fenwick, 
after an experience of nine cases, arc, with some modifications, accepted by 
White after a careful analysis of all reported cases. now numbering more 
than one hundred. ~l1hcy are as follows: 1. 'There is no doubt that shrinkage 
of the prostatic tissue in many of the forms of senile enlarged prostate 
ensues upon double castration. Further experience must, however, decide as 
to whether every form of prostatic growth is thus affected. 2. It is certain 
that escape from catheter-life after castration depends largely upon the health 
of the vesica) muscle. 'l'hc grade of the atony, therefore, should be most care
fully estimated before any hopes of relief from catheterization are held out. 
To promise a confirmed catheter case that orchectomy will do :iwa.y with the 
instrument may merely bring discredit on the operation and disappointment 
to the patient. Even after prostatectomy we arc unable to promise such relief 
if the muscle is hopelessly atonic, and we cannot do so after castrn.tion. 3. 
It is possible that castration, by diminishing microbic infection from the 
inOamed senile prostate, wiII remove a constant menace to the integrity of the 
kidneys, for it will control the most prolific source of ascending pyelitis. 

lt appears that while double castration is likely to have a wi<le range of use-
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fulness, the exact 1imitations of which must be determined by longer experience, 
it is now safe to say that it will prO\'C of value in the following conditions: 

1, in reducing bulky overgrowth of the prostate: it may be found that the 
small, tough, fibrous median or ln.teral vesical outgrowths will be better remO\'Cd 

by suprapubic prostatectomy; 2, in controlling the distress and danger of an 
inflamed senile enlarged prostate; 3, in lessening the frequency or difficulty 
of introducing the catheter in advanced or confirmed catheter-life; 4, in avoid
ing the mechanical difliculty of crushing a. post-prostatic or a post-trigonal 
stone, by levelling the base of the bladder, thus rendering the operation of 
Jitholapaxy feasible in a condition in which before it was impracticable; 
5, in reducing chronic cystitis and recurrent phospbatic calculus in cases of 
confirmed catheter-life, 

PROSTATITIS may be acute or chronic, follicular or parencbymatous. 
Acute Folliculw· Prostatitis is usual1y a. complication of gonorrhea, and has 

already been described, (See pp, SH, 89L) It may occur as a complication 
of stricture. The mucous membrane and the follicles which empty upon its 
surface are chiefly affected. If abscesses occur, they arc small, are apt to be 
numerous, and almost invariably empty spontaneously into the urethra. 

Ohronic Follicu..lar Prostatitis is often a. sequel of an acute attack. It 
sometimes follows an attack of gononhca in which there has been no evidence 
of acute inflammation of the ~lam.I. Its 8ymptoms, course, anU treatment 
have .been described in connection with the subject of chronic urethral dis
charges, (See pp, 881, 892,) 

Parencltymatous Prostatitis.-In this form the inflammation affects the 

;:~~~~ f~~~1~~~etr~~1~~~:is~;~n~~' ~~~~:-cf:~s~~-~ c~~e:~t.disz~·1~%z1~~iso~f t~: p~:?_ 
tate are chiefly those inflicted during the various operations for stone or during 
operations upon the urethr~ or bladder; occasiona11y the use of a large instru
ment, especially in l)aticnts broken down in health or with a cystitis with fetid 
and ammoniacal urine or with pyelo-nephritis, will bring about this form of 
prostatitis. It is ushered in by a chill, with deep-seated perineal pain, and 
swelling recognized by rectal examination. It is usually suppurative in such 
cases, but if the symptoms are marked by the presence of vesical or renal 
disease, or, especially, if there is already distinct enlargement of the prostate, 
the character of the trouble may escape detection until it is far advanced. 
'The pus may escape through the capsule of the gland, penetrating the recto
vesical fascia and setting up a fatal pelvic cellulitis, or it may point in the 
perineum or even in the groin. 

Free evacuation by means of a median perinea.I incision is always indicated 
when the diagnosis is assured, and such an incision shoulcl be made for pur
poses of exploration when deep-seated parenchymatous suppurative prostatitis 
is strongly suspected. 'l1his is markedly in contrast with the follicular variety 
(gonorrheal prostatitis), in which operation is scarcely ever required. 

b. Tubercular prosta.titis is very rare as a primary affection. It occurs in 
the course of tubercular disease of the bladder or kidnevs; occasionally, but 
more rarely, as a sequel of tuberculosis of the testicle. "Its symptoms "in the 
ca.rly stages are those of a high grade of chronic prostatitis or ofte~ closely 
resemble those of vesic:d calculus, hematuria after urination and pam at the 
end of the penis being often present. Later, the urine becomes filled with th.e 
debris of tbe caseating masses, and tubercle bacilli may be founJ if tbe sedi

ment from a considerable quantity of urine be collected and examined. 
'fbe cystoscope might show the existence of ulceration at or near the neck 

of the bladder, 
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'l1he prognosis is very unfavorable. 
Treatment.-The general hygienic measures appropriate for tuberculosis 

anywhere arc applicable here, but have less than their usual effect. 'The local 
U:)C of' emulsions or of suppositories of iodoform has been recommended, but the 
bladder and urethra will not tolerate them of sufficient strength to be of much 
service. rn1e direct application to the ulcerated region of silver nitrate (from 
1 to 5 per cent., or stronger if it is well borne) is sometimes of much tempo
rary benefit. If there are no deposits elsewhere, and there is reason to believe 
that the prostatitis is primary, and especially if the kidneys are thought to be 
sound, periueal or supra.pubic prostatotomy, and curetting and cauteriza.tion 
of the affected surfaces, would seem best to fulfil all the indications, but are 
rarely applicable under these limita.tions. 'l'hey may become justifiable as pal .. 
liative measures for the relief of hemorrhage, pain, and vesica.l tcncsmus, but 
then a simple perinea! cystotomy would probably be almost equally beneficial. 

c. Gout,y Prostatitis is an irritative and congestive rather than an inflam
ma.tor,v condition of the gland, found in men at or beyond middle life who a.re 
lithcmic, who have been high li vers, and who habitually indulge to excess in 
malt liquors or sweet sparkling wines. Th o uric, or sometimes the oxalic, 
diathesis will be found to coexist. The symptoms arc tho::.e of prostato-ves
ical irritation. 'fhe disease never runs on to suppuration, and is rarely 
seriou(.l, but is very apt to recur if the original errors of diet or habits of life 
are resumed. 

The treatment is that indicated by the condition of tho urine. It should 
be largely hygienic. 

PROSTATlC CALCULt.-The prostate, lik e other gla,ndular structures, is 
occasionally occupied by concretions consisting of inspissated secretions. 
These are often small and numerous at first, but later become coated with 
secondary phospba.tic deposits, and in some ca~cs have been agglutinated by 
mucous and 6brinous exudates so as to convert the whole prosta.te into one cal
culous mass. ~L1h cy give rise tc symptoms very difficult to differentiate from 
those of vesical calculus. It will be observed in cases of doubt tha.t the stone 
remains fixed, never chani:_;ing its position with the different movements of the 
body, as does a. stone in the bladder. It may sometimes be folt between the 
finger in the rectum and a sound in the urethra. If movable, the introduction 
of a large sound will ofcen displace it an<l push it back into the bladder. 
When small and multiple, such calculi may often be seized by urethral forceps 
and extracted. White has thus removed from the prostatic sinus ten calculi 
weighing altogether two hundred and thirty grains. If larger and fixed, a 
median perinea! incision is the best method for their extraction. 

Malignant Disease of the Prostate.-Both carcinoma and sarcoma 
affect the prostate. 'l1he cncepha.loicl variety of the former is more common. 
When the disease develops in a prostate already hypertrophied, the diagnosis 
is very difficult. Originating in a prostate previously unchanged 1 it ma.y be 
recognized by the rapidity of the growth, the frequency and severity of the 
hemorrhage, the associated cachexia, etc. Extension beyond the capsule of the 
gland and involvement of neighboring parts, as the rectum and the vesiculre 
semina.les, sometimes ta.ke place, and may be discovered by digital explorarion . 

Treatment is of but little avail. Suprapubic or perineal cystotomy for 
dru.inag:e is sometimes jndicated. A pcduncula.ted growth 1_uight .be twisted off 
through either incision, and obstrnctive symptoms tempo1:an~y relieved: Death 
usually occurs from exhaustion or from secondary deposits m other viscera. 
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PART V.-DISEASES OF THE TEST!CLE'l. 

Congenital Deform it ies.-Occasionally both testicles are entirely want
ing (cryptorchidism); more commonly one is lacking (rnonorchidism). Supernu
merary testicles have been reported, but are probably instances of detachment 
of the globus major from the body of the epididymis (Agnew). 

RETAINED TESTICLE (undescended testicle) is much more frequent. It is 
usually unilateral, though occasional1y both testicles fail to reach the scrotum. 
The organ may be arrested during its des.cent within the abdomen below the 
kidney, in the inguinal canal, or just outside of the external abdominal ring. 
In rare cases the testicle bas been found in the perineum. If both testicles 
a.re retained, the suspicion may arise that the individual is a cryptorchicl: and 
a microscopical examina.tion of the fluid ejaculated during a sexual orgasm 
may be necessary to decide the question. 

A retained testicle, especially if it is situated in the inguinal canal, is Jiable 
to inflammatory attacks and even to malignant change. 

T reatment.-Various operations have been devised for placing and reta.in. 
ing such an organ in the scrotum, but all have been unsuccessful. If it gives 
rise to much trouble, and if the other testicle is present and is sound, castration 
is the only efficient remedy. 

lNFLAMMATTON OF TIIE TESTTCLE.-Under this head are usually described 
both epididymitis and orchitis, which may exist either separately or conjointly. 

Acute Epididymitis is usually gonorrheal in its origin, though more rarely 
it may follow perinea} lithotorny, an injury to the perineum, lithotrity, cathe
tcrization, etc. 

The sym ptoms and t reatme nt have been sufficiently described in the 
article on Gonorrhea. (See pp. 857, 874.) 

Acute Orchiti.<J ma.y result from the extension of an epididymitis, but this 
is uncommon. It is usually caused by traumatism: metastasis in mumps may 
give r ise to a very acute orchitis. 

When acutely inflamed the testicle swells rapidly, but retains its normal oval 
form. The pain is dull and nauseating, rad iates toward the groin, hips, and 
loins, and is markedly lessened by support to the testicle. Acute hydrocele 
is not so common an accompaniment as in cases of epididymitis. 'The exudate, 
which during the acute stage occupies the connective·tissue spaces between the 
seminifcrous tubes, may break down, an<l suppuration ma.y follow in persons 
already in poor health and with feeble resistant powers. Infection in these 
cases probably occurs through the blood rather than through the urethra and 
vas defcrens. 1'Iore commonly reabsorption takes place, but the gland is apt 
to be left softened or atrophied and predisposed to subsequent attacks. 

Bilateral orchitis may result in impotence as a result of these atrophic 
changes in the secreting structure of the glands themselves, while bilateral 
epididymitis, in consequence of its obstructive sequelre, is far more apt to 
cause sterility. 

T reat me nt .-Tbe patient should be put to bed, the scrotum elevated, and 
iced lead-water and laudanum applied. If the cold is of itself a cause of suf
fering, hot fomentations of the same lotion will often give relief. Laxati~es 
ilnd fobrifuges should be given, and during the height of the inflammat10n 
enough morphia hypodermatically to control the acute pain. Aconite and 
bromide of potassium in appropriate doses will be found of great use. Punc
t~re of the tunica vaginalis, and even puncture or incision of the tunic~ albu
ginea, has been recommended in cases in which the tension and swelling are 
very great. The former is harmless, but usually needless. The latter is rarely 
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if ever justifiable. If the orchitis is of the rheumatic or gouty variety, the 
salicylates and iodide of potassium, with lithia.watcr and a. restricted diet, are 
indim1ted. 

Chronic Orcltitis rarely follows an acute attack, but is more commonly the 
result of some constitutional infection. When it results from local causes it is 

~~<lr~~i~~·i:~~s:~f i~l:~ot:s~i~~~:~~.e~;~~f b~f t;~lc ft~ai~d~o1~'~;~~1c~n~~r ~~~e;:~:tl;~~ 
time, atrophy of the gltrnd is sure to result. Frequently the inflammatory 
exudate liquefies, the sk in ul cerates, infection occurs, and the organ is riddled 
with sinuses or disappears almost completely. 

The treatment should consist in careful regulation of the general health, 
the a.dministmtion of toni cs with alteratives, and the local use of equable pres
sure by strapping, gentle a.t first, firm later if it is well borne. An ointment 
of mercury, bclla.donna., and i()din e, or one containing iodoform, often seems to 
be useful. Castration will be required if there are several suppurating foci. 

'1.'u.herculm· 01·chitis usually occurs in patients between the ages of twenty 
and forty. There is often a family history of tubercular disease. 'fhe 
epididymis is apt to be first involved. The disease is frequently bilateral. 
It is insidious in its orig in , giving rise to li ttle or no pain, but beginning as 
a. hard, irregular enlargement at the lower and posterior aspect of the g land, 
gradually increasing, and sometimes extending along the \'as deferens. Later 
the whole gland is involved and undergoes caseous degeneration. rl 1he sk in be
comes n<lherent, sinuses form, and purulent infection follows . Secondary tuber
cular deposits in the seminal vesicles or in more remote regions are often found. 

Treatment.-If the diagnosis is reasonably clear or if mul tiple si nuses 
have formed, nncl if the di sease is unilateral , castration is clearly indicated, 
both to secure local health an<l, even more urgently, to avoid general dissem
ination of tubercle. If both glands a.re affected, however, the conseq uences of 
castration a.re so unpleasant that palliation and symptoma.t ic treatment should 
be persevered in until there is unmistakable evidence of the complete destruc
tion of the organ. Sinuses should be enlarged and curettcd, abscesses should 
be opeae1l promptly, ulcers should be treated with nitrate of silver and dressed 
antiseptically. and every attention should be paid to the general health and 
strength of the patient. 

Syphilitic Orcliitis (syphilitic sarcocele) also begins painlessly, but, as a 
rule, in the body of the g land ; like tu bercular orebi t is, it is apt to be bilateral. 
I t causes a dense, irregular, knotty induration, but not much increase in size. 
~rh ese phenomena, together with the history and the results of specific treat
ment, generally render its recognition easy. (F or the differential diagnosis 
from tubercular orchitis and from carcinoma of the testis seep. 169.) 

Malignant Diseases of the Testicles.-CAnCINO:MA OF THE 'T ESTIS 
usually a~sumes the soft or encephaloid form. It is an exception to the rule 
that earcinomata develop most frequently after middle age. Of G7 cases col
lected at random, 51 were in persons under forty; and 24 appeared before the 
age of thirty. 'L1he disease is usually unilateral , and begins in the form of 
one or more snmll nod ul es occupying the body of th e gland and soon enhu-ging 
so as to involve the epididyrnis. The swelling is at first smooth and uniform, 
but as soon as the tunica al buginea breaks down it becomes irregular, with 
areas which are soft and flu ctuating, and grows with increased rapidity. 'fi1e 
veins of the scrotum are g reatly enlarged : the skin becomes adherent arnl ulcer
ates; the g rowth reaches a large size and is sometimes enormous; fungous pro
trusions, consisti n~ of g ranul ations, and of sloughs of the connective tissue and 
C\'cn of portions of the gland, make their appe:nance and bleed upon the least 
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touch; the cord is thickened, and the inguinal aml pelvic gla.nds are involved 
The general health soon fails, the patient becomes ca.chectic and emaciated, and 
death usually results in from one to two years after the first appearance of the 
growth. 

Seirrlms of the testicle is very rare, and presents no features peculiar to 
the locality. 

SARCO'IA of the testicle is found in all its forms. Several subdivisions 
have been made of certain of these sarcoma.tons growths, and have somewhat 
unnecessarily complicated the stndy of the pathology of the testis. 

Th e so-called Cystic Testicle, the "hydrated testicle" of Sir Astley Cooper, 
is probably >tlmost always an early stage of sarcoma. It is of variable 
duration, but is often slow in its developm ent and is attended with a gradual, 
painless, uniform enlargement of the whole gland, which retains its oval shape, 
is smooth and elastic to the touch, and often fluctuates . It may reach an im
mense size. It resembles hydrocele or hematocele in form and general appear
ance, but is heavier than the former, is more ovoidal, and is opaque. From 
hematocele the diagnosis may be more difficult, and sometimes it can be made 
in the later stages of cystic disease only by recognition of the enlarged veins 
over the surface of the scrotum and by the general cachexia. In the earlier 
stages the introduction of a trocar will in either case often be followed by 
bleeding, but in hematocelc the blood will be in greater quantity, and will be 
darker and altered in appearance. In those cases in which the contents of 
an old bematocele have undergone partial organization, leaving areas contain
ing fluid blood, the diagnosis may be practically impossible, but it is less im
portant, as in both cases castration is indicated. 

Encl1011droma of the Testicle has been described as a benign growth, but it 
is probable that it is almost inrnriably a form of sarcomatous disease. In some 
cases it grows very slowly, and may then be recognized by its great weight 
and density, and by the absence of pain and of involvement of the skin or of 
neighboring tissues. Even then, however, it is extremely a,pt to take on ma
lignant change, while in the more rapidly growing form it is found from the 
outset in comb ination with cystic and sarcoma.tons disease. 

Jacobson in this connection has appropriately called attention to the close 
relations of cart ilage to the other tissues of the connective-tissue type, and sa.ys 
tha.t when it is remembered how narrow is the dividing-line between these 
tissues and the sarcoma.ta, especially when, as a result of continued irritation, 
tho former tend to recur to their embryonic form, it may well be doubted if an 
encbondroma of the testicle ever really deserves the term u innocent." 

Sarcoma proper may be of tho round-celled variety, in which case it is met 
with in an unmixed form , grows rapidly, reaches a large size, and is soon fol
lowed by secondary deposits ha\'ing all the characteristics of extreme malig
nancy. Spindle-celled sarcomata arc more frequent!~~ associated with other 
structures of the connective-tissue group-viz. cartilaginous, myxomatous, an<l 
adipose tissue-run a slower course, and arc more difficult of recognition, but 
sooner or later develop the usual phenomena of this form of malignant growth. 

Diagnosis of Malignant Disease of the Testis.-In their early 
stages both ca.rcinomata. and S<lrCorna.ta a.re lia.blc to be mista.ken for enlarge
ments due to chronic orchitis, as at this time they both ha.vc an oval shape, 
a smooth surface, and a.re somewhat in<lurated. Later, as the growths soften, 
and especially when, as is often the case, there is fluid in the tunica vaginalis, 
they may simula.te an ol<l hydrocele with a thickened, opaque tunic or a hema
tocele with thickened walls. l'he following points may be enumer~ted as of 
chief diagnostic value (Jacobson): (1) continuously progressing solid enlarge-
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mcnt without inflammation; (2) une11ual resistance of the swelling at different 
parts; (3) entire absence of tra.nsluccncy; (-!) tendency to become adherent: 
(5) increa:sing aches or painfulness: (6) enlargement of the cord and, a fortiori, 
of the lumbar glands. In doubtful cases additional information should be at 
once sought for by an antiseptic tapping or exploratory inci:;;ion. The latter 
is preferable, as it gives more certain information 1 and is the best treatment in 
those hematocclcs which a.re liable to be mistaken for malignant disease. Punc
ture of a malignant growth usually gives vent to blood-stained fluid which is 
not la_rge in amount, or to scro-mucous fluid which is not blood-:;;taincd. On 
puncture of a. hematocele there usually escapes either grumous altered blood 
or fluid blood, which flows for some time, producing a distinct alteration in the 
size of the swelling. 

Castrat ion.-'l,he most recent review of the results of opera.tion in ma
lignant disease of the testicles is that of Butlin. In 99 cases collected by 
him there were 4 deaths from causes directly connected with the operation. 
Many of the patients were lost sight of, but there were 5 cases of sarcoma well 
at the end of from twenty months to two years. and 2 cases of carcinomata 
without recurrence at the end of forty-two months and one hundred and eight 
months respectively. Mr. Butlin's conclusions as to this important subject 
arc that castration for malignant disease is an operation which may be per
formed with very small danger to life. The operation1 whether for sarcoma or 
for carcinoma, cannot be said to be attended with large success, so far as com
plete cure of the patient is concerned, but there is a great lack of information 
on this subject. There is, however, evidence that it may be attended with 
permanent succes::: 1 and there is still further e\·idencc that the operation may 
be an excellent palliative measure even if it fails in its primary object, cure. 
There is comparatively little likelihood of recurrence in situ, unless the cord is 
thickened or the scrotum adherent at the time of the castration. There is no 
prospect of success for operations for recurrent disease unless the recurrence is 
in the scrotum. Castra.tion m:iy be performed for maligna.nt disease of both 
testes, if not with a reasonable prospect of permanent cure, yet certa.inly with 
hope of temporary relief, and also with the hope of temporary relief in cases 
of malignant disease in children . 

The operation is performed as follows: 'l'he hair of the pubes, scrotum, 
and perineum having been shaved an<l these regions repeatedly washed and 
disinfected, and the pos~ible presence of hernia in the scrotum or in the canal 
being kept in min<l, the skin of the scrotum should be steadied by the thumb 
and fingers of the left hand of the operator while an incision is made from a. 
point just below the external abdominal ring to the bottom of the scrotum. 
This is gradually deepened, la.yer by layer, the tunic being recognized 1 when 
it is reached, by its immobility. The testis and tumor may sometimes be 
removed with the tunic by simply shelling out the mass from the scrotal tis
sues with the fingers, aided here an<l there by touches of the knife. Usually, 
however, it will be necessary to lay open the tunic either for purposes of diag
nosis, to Jessen the bulk of the swelling, or because the tunic itself has con
tracted inflammatory adhesions to the surrounding parts or has become incor
porated wiLl1 them during tLe progress of the disease. After the tumor is 
freed from all attaclnnents except that to the cord 1 traction is made_ upon 
it so as to elongate the latter, which is then isolatrd by the finger . It may 
then be secured by i.1 clamp1 divided below it, and the vessels ~ccured sepa
rately, or it may be encircled with a stout chromicized catgut ligalure or a 
fine strong silk tLrea.d, and then divided, the ends of the catgut or silk being 
cut short and the cord allowed to retract into lhc canal after inspection of 
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the cut surface has shown that there is no hemorrhage. A small drainage. 
tube may be carried up to the stump of the cord and left in place for a dav or 
two. All hemorrhage, even oozing from minute vessels, should be arrested by 
liga.ture before the wound is closed. Otherw ise Hry troublesome bleeding 
may occur. During suturing the inversion of the edges of the wound by 
the dartos should be guarded against. The scrotum should be moderately 
elevated and well supported by the antiseptic dressing. Special care should 
be exercised to pre"ent infection from urine or feces. 

STERILITY, or incapacity to fecundate the female, may depend on some 
defect in the spcrmatic fluid, such as absence or enfeeblement of the spcrma· 
tozoa.. ~l1his may result permanently from disease, as any of the forms of 
orchitis, atrophy of the testicles, neoplasms, etc., or temporari ly from sexual 
excess or the general feebleness following an exhausting illness. It may also 
be caused by the various forms of impotence, with the accompanying inabi lity 
to deposit the semen within the vagma, or it ma.y result from obstruction of 
the excretory ducts of the testicle, as in double epididymitis, tumor of the 
seminaJ vesicles or prostate, stricture of the urethra, etc. The diagnosis can 
best be made by microscopical examination of recently-ejaculated semen. If 
live spermatozoa are foun<l and if the individual has no form of impotence, 
sterilit_v may be excluded. 

IMPOTENCE, or inability properly to perform the sexual act, may arise 
from absence of the penis, malformation or diminutive size of that organ, or 
clisca.i;;e or injury producing changes in portions of the erectile tissue and pre
venting their participation in the act of erection, thus lca\"ing part of the penis 
flaccid. Various diseases and injuries of the cerebro-spinal axis, and especially 
of the lumbar cord, arc accompanied or followed by lo~s of potency. Urethral 
stricture, especially when deep-seated and associated with hyperesthesia of the 
prosta.tic region, often causes a certain degree of impotence by inducing pre
mature ejaculation, in many cases the erection subsiding before an entrance can 
be effected. Oxaluria is not infrequently a cause of very persistent and com
plete impotence, which, however, disappears rapidly untlcr appropriate diet and 
drugs. The treatment of all these forms should be directed to the reml)val of 
the underlying condition. 

Pseudo-impotence is a form of sexual disability which has its origin in the 
imagination or in the fear of the patient. It is very common among yo~ng 
men who have been unaccustomed to sexua.1 intlulgencc and who have failed 
at their first attempt, owing to nerrnusness, want of confidence, or possibly a. 
genuine distaste for the female. 1l 1bis sometimes h:Lppens <luring the early 
period of married life, and gives rise to intense anxiety and distress on the 
part of the husband. As a rule, all that is needed is a few words of advice 
and encouragement, with the injunction to refrain from repeated attem~ts w~1ile 
mentally perturbed. A placebo may be gi,'en, and these measures with tune 
will always work a cure. 

VARlCOCELE.-The veins of the spermatic cord may be divided into two 
sets, an a.ntcrior, running with the spermatic artery and called the pnmpiniform 
plexu8, n.n<l a posterior, smaller set accompanying the deferential artery an<l 
surrounding the vas cleforens. 'fhc veins m the left cord are said to be always 
larger than those of the right (Spencer). 'l'hc arteri_cs of the _cord are the 
:sperm:ttic, lying in front of the vas, the deferential, which runs with it, an<l the 
crcmastcric, which is more superfici:.t1. . . . 

Varicocele 1s usually an enlaraement of the vcms of the pa.mpm1form 
plexus only, but occasionally all ~he l'cins of the cord arc involl'ed. 'fbe 
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testicle on the affected side is apt to be smaller and softer than its fellow, and 
the dartos structure is usually flabby and relaxed. 

~'he condition occurs chiefly in young unmarried allults, and so rarely 
develops before puberty or after middle age that it is evident that it has 
some relation to the sexual function, being apparently favored by a lack of its 
normal exercise. 'l1he mechanical conditions of the spermatic veins, their great 
length, their tortuous course, and the absence of impport from firm under
lying or surrounding muscles, a.re said to predispose to varicoccle; but if these 
were very important factors it would be much more common on the right side 
than it is. Sir Astley Cooper, Agnew, Marshall (who examined 30,000 
recruits), and others state that they have never seen a. well-marked case on 
the right side. 'l1he entry of the left spcrmatic vein into the corresponding 
renal vein at a right angle instea.cl of at the acute angle a.t which the right 
spenna.tic vein joins the Yena. cava, its passage behind the sigmoid flexure, 
and its greater length, have all been regarded as expla.ining the great pre
ponderance of left-sided varicocele, and probably all share in bringing it 
about. 

Exciting causes a.re found in whatever determines an increased amount of 
blood to the testicles, as heavy lifting, straining during defecation or urination, 
exce:;:.si,·e sexual indulgence, etc. 

Symptoms.-The disease is easily recognized. 'l1110 scrotum on the 
affected side is fille<l with a tortuous mass of veins, giving a peculiar worm
like feel to the touch. 'l1heir convolutions are often visible through the skin . 
'rhe scrotum is elongated and dusky or purplish in color. There is not much 
pain, but occasionally a dull ache extending along the cord and into the loins 
is experienced. Patients with varicocele are apt to be depressed and mehm
choly. They are often the subjects of pseudo-impotence, and if they have 
once failed in an attempt at sexual intercourse, if they have masturba,tcd when 
younger, and especially if in addition there is a. noticeable diminution in the 
Bize of the testicle on the affected side, they become sexual by pochonclrittes of 
the most pronounced type. Occasionally, but rarely, genuine atrophy of the 
testes results from the interference with the circulation produced by the en
hirgecl Yeins, but, as the other gland is usually normal, neither impotence nor 
sterility is threatened. 

The disease can scarcely be mistaken for any other condition, and the 
directions often given for its diagnosis from scrotal hernia or congenital bydro
cele seem unnecessary. 

T reatment.-1'he palliation of a case of varicocele may be attempted by 
means of cold douches, regulation of the bowels, avoidance of all exciting 
causes, the use of a firm, well-fitting suspensory bandage, etc., but little or no 
effect upon the already existing enlargement need be expected. 

The radical cure may be in<licated either by actual pain and disability, by 
progressive atrophy of the testicle, or by the mental condition of the patient. 

One of two methods may be selected : 
(1) The scrotum and the enlarged veins arc taken between the .thumb and 

fingers of' the left hand. The vas deferens. having been recogrnzcd by its 
hard and cord-like feel, is allowed to slip to the posterior part of the scrotum. 
A long bare-lip pin is then passed beneath the veins from one side of tJ1e 
scrotum to the other nnd a.bout nu inch below the ring. A sccon<l is passed 
half an inch or an inch farther down. A needle with an eye itt the point and 
carrying a double ligature of fine aseptic silk is then inserted at the point of 
entrance of the pin, carried between the skin ant.I the veins, and made to emerge 
by the side of' the pin at its point of exit. 'l'he loop is then seized and the 
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needle withdrawn . The loop ha Ying been slipped under the point of the pin, 
the ligature is tied at the other end, the knot being allowed to slip under the 
skin, but the ends left long, so that when the pin is withdrawn in fiyc or six 
days the loop of thread may follow. '!'Le procedure is repeated with the lower 
pin. 'l111is plan, though not now preferred hy most i;:,urgcons, has given many 
hundreds of excellent results, and if carried out with proper antiseptic pre
cautions is nltogether without danger. 

(2) Excision of the affected veins, with shortening of the scrotum on that 
side, is, however, the operation which is most satisfactory. rl1he usual pre
liminary shaving and cleansing of the region sh?uld be don~, after which, 
while a.n assistant makes the tissue tense by clraw111g the testicles and scro
tum downward, an incision about two inches in length is made over the most 
prom inent paxt of the varicocele. 11hc veins arc exposed, but are not scpa· 
rated from the fascia. surrounding them and holding them together. The 
vas with its venous plexus is recognized and avoided. An aneurysm needle 
threaded with catgut is then passed under the veins at the upper end of the 

Fw.343. 

llydrocclc(origi11al). 

incision ancl again at the lower end. ~L1he ligatures are tied. and in each 
instance left with one long end. '!1he intermediate portion of the veins is 
then cut out with the scissors, and the stumps arc brought into apposition 
and held by tying the ligature ends together. 'l'his raises the testis to a 
higher level and results in shortening the scrotum on that side. The results 
have been excellent in large numbers of cases. 

IIYDROCELJ~.-Hyclrocele i8 a condition in which there is an abnormal quan· 
tity of fluid in the cavity of the tuniea Yaginalis testis (Fig. 3~3). It occurs 
with about e<1ual frequency on both sides, and is usually unilateral. The acute 
form of hydrocele accompanies some varieties of orchitis and many cases of 
epidi<lymitis, and occasionally follows tra.umatism. Sometimes the cavity of 
the tunic is <livided into two portions by the adhesion of its walls, in wh~ch 
case the hydrocele is said to be bilocular. The causes of hydrocele, exclusive 
of tra.uma.tism, ure not often verv easilv traced. It has been attributed to 
violent muscula.r efforts, to straining, ctC. 1 and is certainly favored by rela~
ation of the scrotum due to long-continued high temperature. HyJrocele is 
therefore more frequent in tropical climates than elsewhere. 

'l'he fluid of a hydrocele is almost identical in composition with the serum 
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of the blood. In the majority of cases it is transparent and of a straw or 
amber color. Occa~ionally, especially in tra.umatic hydrocdes and in tLose 
which are secondary to disca8c of the tunic, the fluid is tlark-colorcJ and 
opaque, O\\ ing to the presence of the coloring matter of the blood-corpus
cles which it contains. In old cases the tunic is often much thickrncd, and 
this thickening may of itself render the hydrocclc incapable of transmitting 
light. 

In encysted hydrocele the fluid is contained in the sac between the epi
didymis and the tunic or between the tunica vaginalis and the tunica. al~u
ginctt. In eongenital hydrocele the continuity betwct:n the ca\'ity of the tun1ca 
vagina.lis and tha.t of the peritoneum still exists, so that the serum from the 
abdomen is free to pass _downward along the track of the cord, and th us 
produces a hydrocele. Infantile hydrocele may be of eitbe1· of the above 
varieties. 

Symptoms.-Tbe swelling in hyclrooele begins at the lower portion of 
the scrotum, and is slow in developing: it is slightly pyriform, smooth, tense, 
and fluctuating; it is elastic on pressure, which does not a.ltcr the size of the 
swelling i it fluctua.tes distinctly, is dull on percussion, an<l is not accompa
nied by pain, rednes , or other alteration in the skin. A peculiarity of 
hydrocele worthy of attention is that the tumor, instead of hanging downward 
between the thighs, as in hernia, projects forward from the body, and, if pressed 
back, spring;;:; again to its original position when released. The most charac
teristic symptom of hydrocele is its translucency. This should be elicited by 
examining the patient in a dark room while a candle is held close to one side 
of the scrotum, which is made tense by the hand of the surgeon, the other 
being placed in contact with the anterior margin of the swelling, so as to inter
cept the mys of light. In ordinary hydroceles the lrnnslucency is easily 
recognized. In those which conta.in an opaque or bloody Auid it cannot, of 
course, be found, and the use of an aspirating needle may be required to estab
lish the diagnosis. '.L'he test by transmitted light should always be employed 
in cases of supposed hydrocele, to exclude the possibility of a. coexistent bernia. 
and to fix the position of the test is, which will generally be found posteriorly 
just below the middle of the scrotum. Attention to the features of the condi
tion which ha.ve just been described will usually render the diagnosis easy, but 
in rare instances it is possible to be mistaken, as in cases of irreducible omental 
hernia with oodema. of the scrotum and the subjacent tissue~. 

Treatment.-Tbe treatment of bydrocele ma.y be palliative or radical. 
Palliative treatment consists in occasional tappings when the tunic becomes 
fully distended. The patient should lie upon his back in a semi-recumbent 
position: the skin of tlrn scrotum should be thoroughly 'disinfected and made 
tense by the left hand of the surgeon, who with the other plunges a small 
trocar into the anterior part of the sac in a direction upward and inward, 
avoiding any large superficial vein which may be apparent. The depth to
which the trocar is plunged should be limited by keeping the thumb or finger
nail in contact with the canula at the distance of an inch and a lmlf or two 
inches from the point of the instrument (:Fig. 3H). By observing this 
precaution a.nc.l by ini;crting the trocar in the proper direction all danger of 
wounding the testicle is easily a\:oided, especially if it8 position bas been 
previously and ac<'urately determined by the light test. 'l111e. sac having 
been cmptie<l, the canula is withdrawn, and the li ttle opening 1mmc<liately 
closed by a pledge\ of bichloride cotton hel1l in place by iodoform ancl 
collodion. 

The radical treatment of bydrocele may be either by injection or by 

" 
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opera.tion. Jn the former case the fluid is '\ itlHlra" n as abo,·e described. 
After the sac is emptied a c1uantity of the undiluted oflicinal tincture 

F10. 344. 
of iodine proportionate to the size of the sac, 
and varying from one to five or six drams, is 
thrown through the canula. into the sac and 
allowed to remain there. To pre,•ent the 
escape of any portion of the iodine, it is well 
to withdraw the syringe and canula. together. 
'The liquid is diffused over the entire ~urface 
of the membrane b,Y l ifting and gently l'ub. 
bing the ~croturn . rJ1hc canula puncture is 
closed with cotton and collotlion, the scrotum 

..VH is elevated, and if it becomes verv swol1en and 
sensitive is covered with dilute !Cad-water and 
laudanum. ln the course of twenty-four 
or tLirty-six hours the swelling wi11 have 
reached its original size or C\'Cll passed be
yond it. After this it begins to subside, 
and at the end of three or four weeks will, in 
successful cases, have disappeared entirely. 
'L1be cause of failure in this simple ope
r!ltion is usually a neglect to use a suf-

T~l\1~i;~1:!~~~J~~~!:i~~~r1i~~J~~f~'. ~:~~)~ t~~a~,~~t)~r0:·h;0fi%e,:oc':ie,a s!a~~u:t t~~ 
iodine which is injected is at once diluted 

by the remaining fluid and does not set up an adequate degree of inflammatory 
action. Sometimes, too, even when these precautions ha,·e been observed, a 
eonsidera ble quantity of the iodine already injected is Jost at the moment of 
taking the syringe out of the eanula. 'fhe great majority of all cases of 
uncomplicated hydrocele are curable by this method when properly performcd1 

but if the tunica vaginalis be much thickened, injection however performed, 
must fail, owing to the impossibility of absolute collapse of the sac. 

In congenital hy<lrocele in adults the method of injection may be danger
ous on account of the communication of the sac with the peritoneal ca.\·ity. 
It would prob:ibl.v be better always to employ one of the methods yet to be 
described. Carbolic acid may be used in place of iodine, and is preferred by 
some surgeons. lTrom five to ten drops of the pure acid, liqucfic<l with the 
lca5t po5sible amount of water, arc injected, or a dram of the 5 per cent. 
solution in glycerin of the crystallized acid may be used. 

1.'reatment by Incision.-By this method a vertical incision from one and 
a ha.If to two inches in length is made through the disinfected fo;sues of the 
scrotum and along the anterior and lower portion of the swelling, and into the 
tunica vaginalis. The margins of the tunic arc then stitched to the edges of 
the skin-wound by a few catgut sutures, and a large drainage-tube is introduced 
into the sac. 'l'hc wound is dressc<l antiseptically and is washed out daily. 
The drainage is shortened at intervals, and the sutures may be removed before 
the end of the fi1·st week . Instead of using "tube, the cavity of the hydro
ccle . may be packed with iodoform gauze. 

Excision of the pa.rieta.1 la.yer of the tunic has been re-introduced by Von 
Bergmann, and consists in dissecting it out from the tissues of the s.crotum 
and cutting off portions, leaving sufficient to serve as a normal covering for 
the testicle. A drainage-tube is inserted and the edges of the ex~rnal 
wound are sutured. 'fhis method is more severe than those just described, 
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but may be required in cases of inveterate hyclrocele in which all other 
methods fail. 

Indications for the selection of one or the other of the other two methods 
a.re as follows: In the great majority of simple cases in which no previous 
operation has been tried the ab ence of a cutting operation or of au open 
wound, the fact that no anesthetic is required, and the comparatively short 
convalcsceuce, together with the extremely favorable results, render the treat
ment by iodine injection the method of choice. 

rl'he a.ntiseptic incision should be selected (a) in cases of previous failure 
with iodine; (b) where tho sac is vory large or lias very thick walls; (c) where, 
on account of ill-health or premature age, the risk of inflammation after iodine 
injection is especially to be dreaded; (cl) in cases of congenital hy<lrocele, 
when a careful incision with antiseptic precautions will be safer tban any other 
method if the pressure of a truss for the obliteration of the peritoneal com
munication cannot be persevered in; (e) where the surgeon is <lesirous of 
exploring the ~ac of the tunica. vaginalis, as in cases where enlargement of the 
testis of a doubtful nature coexists with hydrocele, and does not yield to ordi
nary treatment; (.f) where two hydroceles coexist-e. g. Vllginal and encysted 
h_ydroccles; (.q) in some cases of hydrocele complicated with hernia-e. g. 
where tbe bowel is irreducible. and where, especially in unhealthy patients, 
there is a risk of the inflammation set up by the iodine extending to the her
nial sac (Jacobson). 

1IE;\IATOCELE.-1Iematocele is a collection of blood in the tunica. vaginal is. 
It is usually due to injury, but may be the result of disease affecting the inner 
surface of the membrane. It sometimes follows violent straining efforts, and 
now and then is a sequel of the treatment of hydrocele by tapping. It consti
tutes an ovoi<lal or globular tumor, with its la.rgeRt circumforcnce below, non
fluctua.ting, opaque, heavy, quite soli<l, and resistant to pressure. If these 
symptoms :trc all present, the diagnosis is usually easy. In old cases the 
thickening of the tiRsucs is so great, a.nd the density of the contents of the 
tunic is such, that the swelling resembles a solid tumo1\ and its true character 
can sometimes be recognized only by means of an exploratory incision. 

Treatment.-In a.cute traumatic cases the scrotum should be elevated 
and wra.ppe<l in iced lead-water and laudanum. After the swelling !ms become 
statioa:try or has begun to subside, absorption of the blood mny he favored by 
gentle and uniform compression, either by means of a narrow elastic bandage 
or b~· strapping with adhesive plaster. If, in spite of these mean~, a hemato-

:~:1~8a v~?t~~r~~~~:u:,0~~~:ii~~l;nt~i~~~k~;~ ;~:~f~~ifi~~i~~c~STo!~e~:!top~~:' ~~c~ 
evacuate its contents, inigate the cavity. pack it with iodoform ga.uze, and 
dress it antiseptically. If at this time disease of the testicle itself is discov
ered, or if there is a masked amount of inflammatory change in the tunic, 
accompanied by great pa.in and irritation, castration, with remova.l of the sac. 
is the most satisfactory treatment. 

DISEASES OF THE SPERMATJC CORD. 

'l111c cord is subject to n variety of growths, the most common of which, 
however, are the lipomala. 'l1hese may be single or mul~iple. 'l111~y are 
usually harmless an<l require no surgical treatment. . Pnma~·y ma~1gnant 
growths of the cord are exceedingly ra.re, a lthough malignant disease 1s often 
found to be secondary to similar disease of the testicle. . 

D1nusED lIYDROCELf; OJ<' TllE CoRn.-The most important patholog1cal 
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conditions of the spermatic cord are found in the various forms ol bydrocele. 
As the testicle descent.ls from the loins to the scrotum it carries with it a. 
double layer of peritoneum, and this makes a serous Eac extending from the 
internal ring of the abdomen to the scrotum, one layer lying in contact with 
the cord and the tunica albuginea, and the other with the inner surface of the 
cremastcr muscle and the scrotum. rl1he space between that portion of these 
two layers which surrounds the testicle constitutes the tunica vaginalis testis. 
Usually, aboYe the external ring the space between the two layers is oblite
rated and they invest the cord as a single membrane. If they remain sepa
rate between the internal and external rings, and if scrum accumulates between 
them, an elongated swelling forms, exten<ling from a little distance above the 
testicle to the internal ring, cylindrical while the patient is lying down, but 
becoming pyriform when he is standing up. 'l'he swelling is soft and fluctu
ates: it may be made to appear below the external ring by pressure ovP.r the 
course of the canal, and will disappear when that pressure is removed. It is 
occasionally translucent by transmitted light. It is most likely to be mistaken 
for an irreducible omental hernia, as when it is tense there is a very perceptible 
impulse on coughing, and as the sac of such a hernia may contain a fluid which 
resembles that of hydrocele. It may be treated by iodine injection or by the 
introduction of the seton. 

A similar condition. in which the two layers of the tunic investing the cord 
have remained open at one or more places and are blended together at others, 
gives rise to ENCYSTED l-IYDROCELE OF TllE Co1m, which is somewhat different 
in shape from the form just described, but otherwise has the same characteris
tics. Very rarely, the funicular process of the peritoneum contracts and becomes 
adherent to the cord at the external ring, but remains open above, communi
cating with the general peritoneal cavity. If this upper opening is large, it is 
possible to have a hernia. and a hydroccle coexistent, hut usually the funicular 
process adheres to the cord witf1 sufficient closeness a.t the intf'rnal ring to per
mit only of the entrance and exit of fluid. When the patient stands erect the 
symptoms of this form of hydrocele are those of diffused hydrocele of the cord, 
but when be assumes the recumbent posture the tumor disappears, on account 
of its reducibility; and, as it often bas a distinct impulse on coughing, this 
swelling is likely to be mistaken for hernia. It, however, disappears more 
slowly than the latter affection and without the characteristic gurgle, is slower 
in reappearing, and is often translucent. It should be treated by the applica
tion of a truss, which, especially in young persons, will often be fo1lowed by 
the closure of the peritoneal prolongation at the internal ring. 

In congenital hydrocele in children, and, indeed, in all forms of hydrocele 
in infants, the treatment by the use of the scton is extremely satisfactory. 
~l1hc sac is punctured by a sharp tcnotome, and a. needle threaded with aseptic 
silk is passed along the blade of the instrument and brought out through the 
skin of the scrotum. 'rhe silk is loosely tied; the contents of the sac drain 
away b,y the side of the thread, which soon sets up sufficient adhesi~e inflam~ 
mation to obliterate the cavity of the sac; it should be removed m t.wo ~r 
three days, and should be covered in during its retention by an antiseptic 
dressing. 

DISEASES OF TUE S('ROTUM. 

<E<lema of the scrotum deserves mention, as it is sometimes mistaken for 
hydroccle. It may follow any acute inflammation of the parts or any trauma
tism, but is oftener pro<luced by the conditions which cause ce<lema of. the l?wer 
extremities, such as cardiac and renal diseases. It is an almost rnvariable 
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symptom of extravasation of urine superficial to Collcs' fascia, in which case 
it soon extcn<ls to the subcutaneous tissue of the penis aml prepuce, and often 
to that of the ab<lomcn. It m"y usually be easily recognized by the pitting 
on pressure, the semi-transparent, glazed, and shini ng appearance of the skin, 
the disappearance of the normal scrotal folds, the doughy feel, and the uniform 
character of the swelling, which is almost always bilateral. 

No special treatment is necessary except in cases where it arises from 
retained pus or urine1 or where the tension is so great that the vitality of the 
skin is threatened. Under these circumstances free incisions extending well 
into the subcutaneous tissues should be employed. 

ELEPHANTIASIS OF Tlrn SCROTUM is a disease which is accompanie<l by an 
enormous hypertrophy of the subcutaneous connective tissue, due probably to 
a chronic inHammatory condition of the lymph-vessels, which, in its turn, may 
be produced by tl1c presence in the blood of the fila.ria sanguin is hominis. 
(:iec p. 461.) 

EPITIIELIOMA OF THE SCROTUM, known as chimney·swcep's cancer, is a 
disease which has the characteristics of epithelioma elsewhere, beginning as a. 
little warty growth, usually at the lower part of the scrotum, often covered with 
a peculiar cruRt1 ulcera.ting, and gradually extending until all the superficial 
tissues a.re invoh·ed. Later, the inguinal glands a.re infected, and the patient 
dies as in other forms of carcinoma. It is exceedingly rare in this country, 
and its comparative frequency a.t one time in Grea.t Britain was supposed to 
be due to the soft coal which was so commonly used there, the soot or particles 

FIG. 345. 

0111 )\ny·~ Operation for Hn>ospadins (Dupln)· and Rcclua). 

of which, accumulating in the fle~ures o'. t~e ~crotum. of an uncleanl~ persou, 
were thou(J'ht to give rise to persistent ll'ntat1on, which later d~~ermmed thf' 
cancerous Srowth. The treatment is by early and thorough cxc1swn. 
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PART Vl.-DISEASE5 AND JNJURlE5 OF THE PENJS. 

HYPOSPADIAS. - rl1his is a congenital de6ciency in the lower wall of the 
urethra, wh~ch may terminate at the peri~co-scrota l jt~ncti~n or at any po~nt 
anterior to 1t. The varieties of bypo:.:.pad1as are descnbcd 111 accor<lance '\1tl1 
the degree of arrest of development which bas occurred. lf this bas been 
extreme, the anterior orifice of the urethra. may even lie in tile perineum, the 
two halves of the scrotum remaining ununited, and often consisting of two 
separate pouches, which are empty when the testicles ha.ve failed to descend, 
and which therefore resemble strongly the external ~enitalia of the femnlc. 
In these cases the penis is atrophied and is cJosely applied to the fissure in the 
scrotum. In the 11eno-srrotal va.riety the opening is a.t the junction of the 
anterior fold of the scrotum with the inferior surface of the penis. and the 
latter is apt to be somewhat better dc\•eloped, a1though still strongly cun•cd 
downward, owing to its being much shorter on its inferior than on its upper 
surface. In the penile variety of hypo~padias the urethra.I opening may he 
at any point on the lower surface of the penis between tJie peno-scrotal junc
tion and the corona glandis. In the so-called ba/anic h ypospadias the opening 
of the urethra is situated on the under surface of the glans; the frrenum is 
absent. There is often a little groove at the anterior extremity of the glans 
which resembles the normal meatus, but which usually ends in a blind pouch. 
When this disease is situated far back, the patient is usually sterile1 though 
not necessarily impotent if the organ is well developed. Often, howeYer, 
it is so rudimentary or so markedly curved upon itself that intercourse is 
impossible. 1'he glandular forms of bypospadias are of no physiological 
importance. 

1J.1he operation which has been most successful in the relief of this condition 
JS that which has been formulated by Du play, and is performed in three stages: 
(1) 'l'he penis is straightened by incising transversely the ridge which unites 
the glans to the hypospaclic opening, and carrying this incision as deep as is 

FIG. 346. 
necessary to obtain complete straightening of the penis. 
A considerable delay should follow this step, often as 
much as three or four months if the incun•ation has 
been con~i<lerable. 

(2) 1'he next step should consist in the restoration 
of the mca.tus and the formation of a new urethral 

s canal from the extremity of the glans to the neighbor
hood of the hypospadic opening, which should be left 
untouched to give exit to the urine. The meatus is 
formed simply by freshening the two lips or by decp-

Tr~~~~er:he~eS~~at~i tlW ening the latter by means of incision, and then uniting 

~~~ i~~Iu~)~th~a (IJuplay :~: l~~~a~"~~ ~o~:~~\ gb~m ~~~1i~t;r~11 ~;~~~hre~d~n~rtfi~ 
pems and on its lower surface a. lon:ritudinal incision exte1~ding from the base 
of the glans to near the bypospadic opening (Fig. 345. -~, ab, a'b'). 1'he 
internal lip of this incision is dissected up slight1.v, while the exterual is dis
sected freely, so as to make a large flap, taken from the skin of' the lateral 
parts of the penis. 'l1hese fla.ps are then united by quilled sutures of silver 
wire or silk, perforated shot being employed to fasten them, or the wire ~r 
silk may be passed through small perforated leaden plates or tubes (Fig. 3-la, 
B). These flaps are united over the catheter, which will thus ha,·e a. cuta
neous covering at its upper and lateral aspect an<l a linear granulating surface 
beneath it (Fig. 346). Duplay asserts that no contraction of the canal results 
from the cicatrix thus formed . 
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(:J) The thirJ stage con,ist5 in the freshening of the fistulous opening which 
is left, a.ncl the union of its edges over the rcta.incd catheter by means of the 
same form of suture. 

In the secontl stage several operations rn<LJ be required to secure a com
plete urethra. 'l'be statistics of the llospital of the University of Pennsyl
va.nia. show tha.t on the average three or four operations, extending over six to 
eight months, ar~ necessary. . 

EPrSPADIAS 1s an absence of the upper wall of the urethra, and 1s much 
rarer than hypospadias. It is often associated with exstrophy of the bladder. 
It may be extensive. in which case the opening of the urethra is close to the 
pubes, or there may be a. conge~ i tal a.bsence of the pubic symphysis. An ope
rntion similar to that just described is employed for its cure, but is often more 
troublesome and less successful than tha.t used for hypospadias. 

Wou:-rns OF TnE PENIS are of no special importance unless they in\·olve 
the urethra. or extend deeply into the spongy or Ca\'Crnous bodies. They should 
be treated on the general principles which apply to the treatment of all wound,, 
but will require in addition, in the majority of cases, the introduction and 
retention of a metal catheter in order to give a point of support for sutures 
or dressings. Hemorrhage is sometimes very obstmate. 

When the urethra. has been divided, immediate sutures, extending to the 
submucous tissue, and a. retained catheter should be employed. 

FRACTURE OF THE PENTS has been known to occur during coition, and 
consists in laceration of the corpora cavernosa, followed by extensive cxtra.v
asation of blood into the erectile tissue. It has also occurred from injury 
inflicted accidentally or maliciously, but always when the organ was in a. 
state of firm erection. Hemorrhage must be arrested as soon as possible by 
enveloping the penis in cold cloths and tightly bandaging it. If the distC'n
tion from the escape of blood into the spongy tiRsue is so great as to imperil 
the vitality of the tissues or of the organ, one or more inci;.;ions should be 
mitdc for the escape of blootl. An annoying sequel of the accident is the 
tendency to lateral or upward or downward curn1.ture during erection. Th is 
is .!;OJUctimes so marked as greatly to interfere with coitus, and even to render 
the pttticnt permanent}~, impotent. 

PUDIOSIS is a condition in which the prepuce is unnaturally elongated, 
and at the same time its orifice is contracted so that it is difficult or impos
sible to uncover the glans. It is generally congenital 1 although occasionally 
acquired as the result of masturbation at a very early a~c . It is of more than 
local importance, as in the young it keeps up a continual irritation which often 
leads to masturba.tion or to vesical irrita.bility. It frequcmtly intcrforcs with 
the full growth and development of the organ. 'fhe balanitis and bal::mo
posthitis to which it gives rise are sometimes followed by grave nervous symp
toms-chorea, epilepsy, and other diseases of a. similar character. It also 

favo~lt~,~~~:;:ti~~: o.f°cni~·~~~~:~l~~io~~ i:eit~~~~~te~i~~~1~0~er_y case in which the above 
condition exists. No child is too young for its performance, and mo~t adults 
with hypertrophied foreskins with small orifices would ue benefited by the 
operation. In preparing for its performance the two layers of the prepuce 
should be ca.rcfully washed with soap and water, and disinfected and rendered 
aseptic in the usual manner. The prepuce is then drawn forward) so that it can 
be grasped in front of the :mterior extremity of the glans by a. pair of forceps 
the blades of which are long enough to extend on either side beyond its edges. 
11he:;e may be sclf-retainin~ or may be entrusted to an a~~istant. 'fhe operator 
then seizes the projecting portion of the prepuce and removes it by means of a. 
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sharp bistoury, cutting along the anterior edge of the forceps. These being re
moved, it will be found that while the skin retracts to or behind the corona the 
glans is still covered by the hood-like mucous membrane. This •hould now be 
divided in the median line up to the dorsum of the glans near the corona, an<l 
then should be trimmed off at a distance of a sixteenth to an eighth of an inch 
from the point of reflection, following the curve of the coronal edge, and either 
going through the frrenum or leaving it untouched, according to the amount of 
hypertrophy present at that point. It should be remembered that the chief 
cause of the not infrequent failure of young operators permanently to uncover 
the glans penis by this operation is their neglect to cut this fold sufficiently 
short. When it is left long enough to come forward in front of the meatus, it 
brings with it the elastic and ex tensile skin: the cicatrix forms in that position, 
and the phimosis for which the operation was performed recurs. By leaving 
the strip of mucous membrane no broader than an eighth of an inch this 
accident may a lways be prevented. If the frenal artery is cut during the 
operation, it should be ligated with fine catgut. rl1orsion is not always reliable. 
'I1he edges of the skin and mucous membrane should be brought into appo
sition by a few interrupted sutures, and the line of incision dressed with some 
unirritating antiseptic. Some operators prefer an entirely dry dressing, and 
Palmer of Louisville describes as follows a method by which he has had admi
rable results : After stitching, a piece of dry aseptic gauze, four inches long 
and half an inch wide, covered with iodoform and boric acid and spread on a. 
clean towel, is laid under the frrenum, brought up around the cut, right and left, 
to the dorsum, ~md trimmed with scissors. Over this a strip of absorbent cotton 
three-qua.rters of an inch wide, then a. )Jaltese cross of dry gauze, with a 
central hole for the meatus, and then a. similar cross of rubber tissue, are 
applied, and the whole bandaged snugly in place. A waist-belt, a jock-strap, 
and a bunch of cotton to cover the glans, well dusted with boric acid, com
plete a dressing that permits the subject to go to work at once at any ordinary 
vocation. If the patient will retract the dressing on urinating and use a little 
absorbent cotton to receive the final drops, this original dressing may be left 
on five days. \\'hen the stitches arc removed the parts should be dusted with 
boric acid, a loose pledget of cotton wrapped around them, and the patient 
discharged. 

Occasional1y, owing to oozing of blood, it may be found necessary to make 
additional pressure. In such a case an extra one-inch roller may be applied 
O\'er the dressing, to be remond some hours later without disturbing the dress
ing proper. 

lNFLA~DIATION OF THE PENIS is usually the result of extension either from 
a. severe infective urethritis or from a. phagedenic chancre or chancroid. 

GANGRENE OF 'flrn PENIS is almost always the result either of mechanical 
obstruction, as where. either for mischief or for purposes of sexual excitement, 
foreign bodies hrn-e been tied around the organ, or of phagedena. It occasion· 
ally follows unrelieved cases of paraphimos1s. 

EPITIIELIOMA of the penis and of the foreskin has the usual characteristics 
of this disease elsewhere. It is favored by the presence of a Jong or contracted 
prepuce and by accumul.ations of smegma, by concretions or calculi, or by any 
other source of Jocal irritation. [f it is confined to tbe foreskin and is recog
nized early, circumcision i~ suflicient treatment. But if~ as is more commonly 
the case, it has already extended to the glans, nothin(J' short of amputation of 
the penis will be of a.ny value, an<l. it is better in tl~ese cases to sacrifice the 
la.rger portion of the organ. 

The operation is a simple one: the hemorrhage ma.y be controlJcd by the 
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grasp of the thumb and finger of an assistant oloso to tho pubes or by sur
rounding tLe root of the organ with a na.rrow rubber cord; and a circular 
stroke of the kni fe at a point well behind the uppermost limit of the disease 
is sufficient for the removal of the organ. The vessels may be tied separately; 
the mucous membrane can be brought forward and stitched to the skin, or, if 
the operation is modified and the corpus spongiosum containing the urethra is 
left somewhat longer than the rest of the stump-the better plan-the urethra 
may be slit up with scissors, and the lower wall attached by a suture to the 
skin of the under surface of the penis, while the cut edges of the upper wall 
a.re sutured to the corpora cavernosa. The retained catheter will be required: 
an :intisoptic dressing, preferably of iodoform, should be applied around it, and 
if there occurs any moistening of the parts with urine, they should be irrigated 
and dusted afresh with iodoform daily. The method of section by tho ccrasour 
is not to be recommended . 

Amputation of the entire penis is sometimes required for nrnligna.nt dis~ 
ease. 'fhe operation is as follows ('l1reves): 'fi1e patient ha.v ing been placed 
in the li thotomy position, the skin of the scrotum is incised along the whole 
length of tho raphC. Wi th the finger and the handle of the scalpel the halves 
of the scrotum a.re then separa.ted down to the corpus spongiosum. A full-sized 
metal catheter is now passed as far as the triangular ligament, and the knife 
is inserted transversely between the corpora caveroosa. and the corpus spongi
osum. 'l1hc catheter having been withdrawn, the urethra. is cut across. The 
deep end of the urethra is then detached from the penis back to the triangular 
ligament. An incision is next made round the root of the penis continuous 
with that in the median line; the suspensory ligament is divided, and the penis 
separated except at the a,tta.chment of the crura. 'l'he knife is now laid aside, 
and with a stout periosteal elevator or ruginc each crus is detached from the 
pubic arch. '..I.1his step of the operation involves some time, on account of the 
very firm union of the parts to be separated. Four arteries-the two a.rleries 
of the corpora. cavernosa nnd the two dorsal artE:ries-require ligi~ture. ~

1

h e 
corpus spongiosum is slit up for about half an inch, and the edges of the cut 
are stitched to the back pa.rt of the incision in t l1 c scrotum. rl1he scrotal 
incision is closed by sutu res, and a drainage-tube is so placed in the deep 
part of the woun<l that its ends can be brought out in front and behind. 
No catheter is retained in the urethra.. 
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CHAPTER VIII. 

SURGERY OF THE FE~IALE GENERATIVE ORGANS. 

Anatom ical Memoranda.-Certain anatomical data are important to be 
borne in mind by the surgeon in the investigation and operative treatment of 
the gcnerati ve organs of the female. 

The peritoneum which invests the uterus descends in front only far enough 
to cover the upper three-fourths of its surface (Fig. 3-H). Being refiectccl 

FIG. 347. 

thence upon the posterior wall of the bladder, usually at about the level of the 
os uteri internum, the lower segment of the uterus, anteriorly, is left in close 
rela,tion to the base of the bladder, being separated from it only by a thin 

~afi.~~~~~ul~o~~e:~~~1n<l:ct!~~!:~~~~· bet~!~~~etl~~,~~s~r~~1·~ s~<:·~;~~lo~~~~~t~t:r~:r~;: 
it is rcficcte<l backward upon the rectum. ~rhe layers of the peritoneum which 
extend laterally from the uterus to the sides of the pelvis, constituting the 
broad lig:tments, enfold the Fallopian tubes, the ovaries, the parovarium, and 
the round ligaments, together with the cellular tissue, lymphatics, nerves, and 
some muscular fiber. When tension is made upon the round ligar~ents fro~ 
without so as to draw them out through the internal abdomiual rmg, as m 
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opera.tions to shorten them, their closely-attached peritoneal covering is drawn 
out with them to some extent, and requires to be c:1l'cfolly detached an<l re
flected in order to make possible the extraction of the required amount of 
the ligament. 

rrhc ovaries project upon the posterior surface of the broad ligaments, and 
the fimbria.ted extremities of the tubes droop posteriorly toward the ovaries. 
'l'o this anatomical relation is due the fact that in inHammatory affections of 
the ova.rics and tubes these organs tend to sink into and become adherent in 
the posterior cul-<le-sac, where they must be sought by the finger of the sur
geon for the purpose of cnuclcation. 'The two layers of the broad ligaments 
arc loosely joinerl by connective tissue. 'fhey are easily separated to an 
indefinite extent by hemonhagic or inflammatory effusions or by the develop
ment of new growths. 'fhe ovarian artery courses ;.tiong the upper border of 
the outer part of the broad ligament. If traction is made upon the ovary so 
as to make tense and prominent the part of tbe ligament extending from the 
ovary to the lateral pc! vie wall, the artery may be easi ly identified, and pre
liminary ligation or compression of it may be readily done. 

'l'he uterine artery, leav ing the lateral pelvic wall at a point just above the 
iscbial spine, reaches the vaginal wall at the level of the os externum, and 
thence l'uns upward toward the 
itteru• (Fig. 348). Opposite the Fin. 348. 
junction of the vagina and uterus 
it gives off a good-s ize<l branch, 
which with its follow of the op
posite side encircles the cervix. 
'!'hence it runs tortuously up the 
side of the uterus between the 
folds of the broad ligament, giv
ing off frequent branches to the 
uterus, and finally inosculates ~,·itli 
the ovarian artery above. Pre
liminary ligature of this artery 
may be readily done from the 
vagina by pulling the cervix <lown 
towar1l the vulva, and then pa~s
ing a ligature by means of a. well
cun•ed neetlle intro<luced deeply 
at the side of the cerv ix through 
the hLtcnd vaginal pouch. 'l'he 
needle, lrnving described a cu rve 
through the tissues, is brought out 
a short distance behind its point 
of entrance. The ligature which 
is thus introduced will ha.vc 
pa~sed around the artery, and Relation ~of t1retN~rmd t'tcrineAr1crics1othe C'cn-ix 

;;'!\~~ cf~~:~~t~h~l~i~~ l:t~~int~e~~"t:;.~ f:icu~~~~rle~'<f,~rz~~).; 1·a, \'agina; Cr, ureter; AL'. utcr· 
ma.y a.lso be tied from above within the pelvis, when the pelvic organs ha.ve 
been exposed by abdominal section, by drawing the uterus to the ~ide opposite 
to that upon which the ligature is to be applied, and then carrymg :.~curved 
ncerllc, armed with a. ligature, through the attachment of the broad ligam~nt 
to the uterus, so as just to engage the substance of the uterus ; then, h::wmg 
penetrated both layers of the broad ligament, it should be carried back , per-
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forating the ligament again at a point about three-eighths of an inch to the 
outside of the first l'erforation. 'l'he artery will be embraced by this loop, 
which may then be tied. 

The ureters in their course toward the base of the bladder approach later· 
ally to within about half an inch of the uterus at the level of the os internum. 
They preserve about this distance from the cervix as they pass onward to the 
bladder, the opening of the ureter into the bladder being about half an inch 
anterior to the cervico-vaginal junction (Fig. 348). 'l'he lower outlet of the 
pelvis is closed in by a. diaphragm of muscular and fascia} tissue, the fibers of 
which, having thei r origin from the lateral bony points, blend in the middle 
line, where they converge to the outlets of the rectum and the .vagina. By 
the integrity and tonicity of the various parts of this complex <liaphragm the 
pelvic viscera. arc held in place. Additional support is received from the peri
toneal reflections that envelop the pelvic viscera, and from the fibrous strands 
and con nective-tissue substance tbn.t bind them together. 

By the extensibility, the contractility, and the mobility of its different 
supports the widely-varying degrees of distention and of contraction which 
the functions of the pelvic organs normally require are made possible. This 
peculiarity of structure makes it possible for the uterus to be drawn down to 
the vaginal outlet for examination and for operative attack, and facilitates 
the introduction of specula and of the finger for purposes of explorat ion . 
By the ~upture or ove.r-distentio~ of important portions of. this diaphragm 
the pelvic organs, depnved of their proper support, tend to smk down perma,
nently from their proper positions and to protrude in varying degrees through 
the outlets below. 

METHODS OF INVESTIGATION. 
Diagnostic investigations of the generative organs of the female inclu<le 

examination by inspection, palpation, percussion, and exploratory puncture. 
'l'hc bladder should always be evacuated, preferably by a catheter. 

When distended with urine, it bas been mistaken for an abdominal tumor. 
(Sec Fig. 314.) 

Inspection.-Inspcction includes the careful observation of the bypogas
trium and the pudenda, and the exposure of the cn.vity of the vagina an<l the 
surface of the vaginal portion of the cervix uteri by proper specula .. Micro
scopic investigations may properly be classed as methods of inspection. 

Inspection of the hypogastrium requires the supine position; of the pudenda, 
the •arne posture with the knees drawn up and the thighs abducted. For intra
vaginal inspection a retractor for the perineum is required; for instance, the 
well-known retractor of Sims. The patient, having been placed upon a table 
of proper height, is made to lie upon her left side, the left arm behind the back, 
the thorax fully prone upon the table, the right knee fully flexed and brought 
up as far as possible under the body, while the left knee and leg are earned up 
about half the distance. 'l'he pelvis is now brought to the edge of the table, 
the retractor inserted into the vagina, and the perineum strongly drawn back. 
'J'he vagina is distended by the air which is thus admitted, and. by properly 
varying the depth to which the rctrn.ctor is inserted and the direction .m which 
traction is made, together with elevation of the right labium and n:Lt1s by t~1e 
hand of an assistant, the entire vagina and the vnginal portion of ~h.e cervix 
uteri may be brought into view. Inspection may be still further facilitated by 
elevating the anterior wall of the vagina. by a suitable rod or speculum and by 
drawing down the uterus with a tenaculum . . 

Palpation.-By the touch may be ascertained the rigidity of overlying 
parts; the sensitiveness of the organs; their position, size, shape, and den· 
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sity; their mobility and their relations to other organs; the presence of adhe
~io n s, infiltrations, cx u<la.t ions, and tumors; the characte r and extent of tumors 
and other abnorwal masses. 

For the purpose of palpation that position should be secured which will 
relax as much as possible the muscular an<l foscial coverings that hide the parts 
to be palpated. As a. rule, the supine position, with the knees drawn up on <\ 

firm table of proper height, is the most favorable. Great differences exist in the 
completeness with which palpation may be done upon different individuals, owing 
to the varying degrees of rigidity and sensitiveness of tissues and of accumu
lations of adipose tissue. 'L'he more relaxed and thin the t issues, the more 
facile the palpation. 'l'he induction of relaxation by complete anesthesia is 
often requisite to make satisfactory palpation possible. 

Large pelvic tumors are readily detected an<l much valuable information 
about them is to be gai ned by simple hypogast1·ic palpation. 'l 1heir size, their 
mobility, whether solid or tiuid, their shape, the readiness with which the 
abdominal wall can be made to g lide over them, may be ascertained with con
sidcra.b le accuracy . '.fhe vaginal touch in such cases may supplement the 
hypogastric, and is especially valuable in determining the relations of the 
tumor to the uterus and the character of the deeper portion of the tumor. 

Palpation of the ovaries, tubes, and uterus should always be done by the 
combination of hypogastric pressure with the vaginal or rectal touch-biman·ual 

FIG. 349. 

BimnnualPa\pation (Pozzil 

palpation. The external hand should be placed above oYer the normal site of 
the organ to be exam in ed, and deep, firm pressure should be exerted in the 
direction of the tip of the vaginal or recta l fi n ~cr. so as_ to push the oq?an 
down toward it and prevent its escape. The finger which is in the rngina 
should at th e same time press upward in to the pelvis as far as possible. In 
this way in favorable cases the organ can be balanced between the tw~ for~es 
ancl its examinat ion satisfactorily effected ("Fig. 3-19). Recta l exammttlt0n 
may be ma.de more complete and satisfactory by simultaneously drawing down 
the uterus toward the vul va b\· a tenaculum in the hands of an assistant. 
nie uterine sound is available a·s a means of ascertaining the depth and clirec# 
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lion of the uterine caual. It is practically a lengthened finger, and its use is 
one form of palpation. It is rarely needed . 

. Pereussion .. -The r~lative dulncss or resonance over. the h~pogastric region 
gl\·es valuable mformatwn as to the presence and location of inflated intestine 
an~l of soliJ or fluid tumors. It is chiefly valuable in distinguishing ascitic 
fluid from cysts. 

Exploratory Puncture.-Information as to the composition of an obscure 
swelling deep in the pelvis may be obtained by the use of a small trocar arnl 
aspirating syringe. Its results cannot always be considered as ccrtaini for a 
swelling may be fluid at one part and soli d at another, and the explorinrr trocar 
may not reach the fluid part, and so conclusions based upon the resul~ of its 
insertion mtty be erroneous. Danger of wounding other organs or vessels or 
of introducing or disseminating infection attends its use, so that it should rarely 
be resorted to, especially as the information sought to be gained by it can gene. 
mlly be obtained by other means. Whenever it is resorted to it should be 
with the most careful antiseptic precautions. 

SURGERY OF THE VULVA. 

INJURIES OF THE VULVA are likely to be attended with special symptoms 
from the rupture of some branch of the rich venous piexus with which it is 
supplied. Penetrating wounds may occasion copious hemorrhage; contusions 
may produce cxtensi ve infiltrations of blood. These are to be treated on the 
general surgical lines described in the chapter devoted to Wounds in general. 
~rhe more distinct blood·masses, ltceniatoma ·vulvm or pudendal ltematocele, as 
a rule disappear in time under simple rest and gentle pressure. When the 
effus ion is so large as to cause decided pressure effects, or when the distended 
t issues threaten spontaneously to give way, it is better, with proper antiseptic 
precautions, to Ia.y the whole mass freely open by the knife, turn out the clots, 
ligate or chtmp any bleeding points, and allow the wound to granulate. 

!NFLA'i\IMATIONS OF THE Vur.vA.-'l1hc muco·cntaneous covering of the 
vulva may be provoked to inflammation by the presence within its folds of 
irritating foreign matter, of decomposing secretions, or of acrid discharges; by 
undue friction ; and by the extension of inflammation of parts adjacent to it. 
The inflammation may be diffuse and superficial, may extend to the deeper 
layers of ti$!'\uc, or may be limited to the muciparous or sebaceous follicles. 
Diabetic subjects are prone to the development of an aggravated eczema of 
the vulva, due to the irritation of fermenting saccharine urine which is per
mitted to moisten the parts. By the infection of abrasions or wounds phleg· 
monous suppurative inflammation may develop. Gangrenous inflammation of 
the vul va.-noma-occasionally occurs in persons whose resisting power has 
been undermined by exhausting disease or constitutional cachexire. It has 
most frequently occurred in badly-nourished children as a. sequel to one of the 
eruptive diseases. The ulcerations and eruptions (mucous patches) seated upon 
the vulva, due to venereal infection, have been treated in the chapter devoted 
to Syphilis. 

Symptoms.-The parts arc tender and congcHted, and more or less tun:ie
fied and CO \'Cred with muco-purulent secretion. Haw pa.tches due to exfoha
tion of epithelium may be present. Pruritus is apt to be a source of com
plaint. In the follicula,r variety minute red papular elevations may stu~ the 
surface of the part. 'l'hese are the congested orifices of the affected follicles, 
and give exit to an altered nnd increased mucous or sebaceous secretion. 
Inflammation of the gland of Bartholin will declare itself by the appearance 
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of n. painful tense ova.I swe1ling low down upon the inner aspect of the vulva. 
at the entrance of the vagina. In the phlcf!monous forms of vulvitis increased 
Ioc:il swelling and pain and more marked constitutional reaction are present. 
Suppuration and gangrene are indicated by their usual signs. 

T reatment.-'L'he milder forms of vulvitis need little more than rest, the 
removal of the exciting ca.use, and clea.11liness. 'l'he p:uts may be irrigated 
with a warm solution of borax or boric acid, and the labia kept separated 
b,, a fold of soft abimrbcnt fa.bric, as absorbent gauze, saturated with oxide-of
z.inc cream, the latter being simply enough oxide of zinc stirred up in water 
to form a. creamy fluid. which may be extemporaneously prepared as often 
as needed. Solutions of permanganate of potassium, sulphate of zinc, alum, 
nitrate of si lver, n.n<l other mildly antiseptic and astri ngent substances may 
also be use<l to n.dvantage for purposes of irr igation. When the inflamma.tion 
is more acute and painful, warm fomentations of lead and opium (liq. plumbi 
subacetat., 3ij; tinct. opii, f3j; aqure, Oij) arc to be used until the acute 
symptom~ subside. Deep suppuration requires treatment by early incision, 
as in other parts of the body. Gangrene should be attacked locally by the 
free use of the actual cttutery or of the knife, followed by a saturated solution 
of chloride of zinc, so as to destroy the local infective poison, with subsequent 
continuous antisepsis of the parts by iodoform tampons, while every pos ible 
means to stimulate the genera.I strength of the patient should be employed. 

PRURlTUB.-'l'he annoying itching which attends the various forms of 
vulvitis may rec1uire special treatment for its relief while the measures rcc1uired 
for the cure of the conditions that cause it are being carried on. The vulvar 
surfaces must be protected as far as possible from the contact of a11 irritating 
discharge. The antiseptic washes used for the relief of the vulvitis may suffice 
for this. Keeping the vulva well smeared with a. bland ointment, as ungt. 
zinci oxicli, will give relief. '11he use of a solution of corrosive sublimate in 
emulsion of bitter almonds (1 : 500) will give the combined antiseptic and anti
pruritic effects_ of the mercurial and of hydrocyanic acid. lt ma.y be employed 
twice da.ily. In diabetic cases the fermentation of the urine may be kept in 
check by the free use of a 3 per cent. solution of hyposulphite of soda or of 
chloral In senile prnritus pudcndi. in which there is atrophy of' the nerve
tcrminal~, rather thttn inflammatory irritation, peppermint-water will sometimes 
afford relief-five drops of oil of peppermint shaken up thoroughly in a pint of 
hot water to which a teaspoo11ful of borax has been added. 'l1he parts should 
be bathed freely with this lotion. An 8 per eent. solution of coca·ine pencilled 
O\'Cr the parts will also sometimes afford relief. In inveterate cases that haxe 
resisted other treatment relief may possibly be oblained by pencilling the Pntirc 
affected surface with a mixture containing equal parts of carbolic acid anrl tinc
ture of iodine. A superficial eschar is produced, with permanent change in the 
sensitiveness of the nerve-endings. Certain cases resist all treatment and require 
the constant use of opiates to relie,re the suffering which the affection entails. 

TunERCULOSIS VuLv.tE.-The labia are occasionally the scat of1oca1 tuber
cula.r infection. 'l1110 disease in its advanced ulcerative stages hn~ been termed 
lupus vubxe, and by the French esthiomCne. The loca.1 infection first mani
fests itself by the fOrmation or superficial tubercles, which coaJcscc. 'l1he moist
ure an<l wa1'.mth of the parts favor early necrosis. The resulting ulcer grad
ually extends peripherally, surrounded by a zone of infiltrated infected tissue. 
'rhe edges of the ulcer a.re th in. purple, and undermined, and its base is irreg
ular and eroded, secreting a scanty. thin, puriform discharge. Cicatriza.tion is 
frequent!_,. present at one part while the ulcer is extending at other points. 
r!1hc extent of the infiltration and the destruction of tissue may vary greatly: 
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in some instances the inflamma.tory and tubercular infiltration of the parts is 
sufficient to o~casion great increase in their volume; in others, a predominating 
ulccrati,•e action, involving especially the skin and adjacent connective tissue, 
may produce extensive dissections about the vagina, blad<ler, and rectum. 
Erosion of blood-vessels may provoke repeated hemorrhages. '11he affection 
is most frequent in the young, and is likely to be accompanied with tuber
culosis of other portions of the body. Recurrence after apparent healing is 
frequent. 

Diagnosis.-The affection is to be distinguished from epithelioma and 
from syphilitic ulceration: differentiation is not always easy, but may usua1ly 
be 1rnide by attention to the following points: 1. 'l'he age of the patient: the 
tubercular ulcer is most common in early life, epitbe1ioma in later life. 2. The 
history : antecedent syph ilis; tuberculosis in other parts of the body. 3. 'l'he 
appearance of the ulcer: the epitbelioma exudes a more abundant fetid secre
tion ; its surface is mammi11ated, its edges are heaped up, and its base is more 
extensively and deeply infiltrated. 'l'he syphilitic ulcer is crateriform, with 
sharply-cut edges, in marked contradistinction to the flat, superficial, eroded 
tubercular ulcer with its undermined edges. 4. 'l'he effects of treatment: anti
syphilitic treatment causes speedy improvement in the syphilitic ulcer; is with
out benefit in the other forms. 5. Bacteriological tests: the detection of the 
bacilli of tuberculosis by adequate tests suffices to establish the diagnosis. 

Treatment.-Constitutionally, measures calculated to improve the general 

~::1 ~~~';l :l~~ ~·~:f V r;zl~O:~} ;.a~·~=Ol~~ed d~:~ i Di~~~~ Jt•u ~~~~~l~~tS C~~e~t~;;l:r t~~ 
base and border• of the ulcer should be done, scraping away all the somewhat 
soft and degenerated tissue which may be present, and which will readily yield to 
the curctte. The remaining surfaces should then be cauterized with the thermo
cautery or with a saturated solution of chloride of zinc. 'l1ampons of iodoform 
gauze or dressings of Peruvian balsam should be used in the after-treatment 
till full cicatrization is accomplished. 

TUMORS OF TIIE VuLVA.-The labia may become the seat of any of the 
growths, benign or malignant, to which similar tissue in other parts of the 
body is subject. Out of 10,290 neoplasms in females recently analyzed by W. 
R. Williams, 420 had their initial seat in the external genitals, including the 
vagina. Of these, 158 were epitheliomata; 3 were sarcomata; 17 were fibro
mata; 1 was a. lipoma; 167 were non-venereal papillomata., of which 148 were 
urethral ca.ruucles; and 74 were cystomata. 

PAPILLOMATOUS GROWTHS sometimes display much luxuriance, which is 
favored by the warmth, moisture, an<l friction of' the parts. They should be 
excised if peclunculated; destroyed by caustic if broadly sessile. Small vas
cular papillomata at the entrance of the urethra-urethral caruncles-are 
common. They appear as bright-red, fleshy growths of small size, and are 
often the source of much annoyance from smarting during urination and from 
bleeding. They may be destroyed by cauterization or by excision, great care 
bein~ given to the absolute arrest of the bleeding. 

MALTGNANT DISEASE OF TIIE VULVA tends to rapid extension and early 
involvement of the adjacent lymphatic glands. Excision to be of any avail 
must be done early and with care to excise a wide area of the apparently 
uninvoh·ed tissues. 

DERMOID AND SEBACEOUS CYSTS are met with, but the most common cys
tic tumor of the vulva is a retention-cyst of the glands of Bartholin, 
which prc~ents itself as an ovoid, tense, elastic, painless tumor low down at the 
vulva-vaginal junction. It may demand no treatment, but if its size becomes 
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inconvenient it should be tfascctcd out. If it becomes inflamed, it should be 
freely laid open and its sac di~sected out. 

LYMPmEDEMA, or ELEPllA'NTIASIS, occurs in the vulva next in frequency 
to elcphantia•is of the leg and foot. Extirpation with the knife is the only 
remedy of any value. 

'rhe veins of the vulva may undergo g reat VARICOSE ENJ~ARGEME:ST. '11bis 
may ar ise sponta.neously, or may be due to the pressure of a pregnant uterus 
or of a pelvic tumor upon the venous trunks into which the vulvar veins empty, 
or to their occlusion . In the latter cases rest in the recumbent posture and 
~en tie support by a properly a<lj usted com press is the most that can be done 
by w'i1y of palliation. In other cases ligation and excision of the varicose 
vCsscls arc required. 

AD HERENT L,\BIA .-Adhesion of the opposite surfaces of the labia minora. 
is not uncommon in infants as the result of slight vulv it is from defective clean
liness. 'l'he adhesions arc usually not very firm, and give way to traction. 
If necessary, the knife may be used to accomplish their separation. The parts 
should be kept separated by a. suitable compress until the abraded surfaces of 
the hbia become healed. 

More dense and extensi ''e adhesions of the labia in later li fe may result 
from ulcerative inflammation of these parts and their blending together in the 
subsequent cica.tri zatiou. S uch adhesions require the knife. 

SURGERY OF THE PERINEUM. 

RUPTURI~ OP T HE P1m 1NEU?1£ may be occasioned by accidental traumatism, 
but is commonl.v the result of over-distention of the perinea! body during 
childbirth . Every degree of laceration may result from this latter cause, 
from slight tears of the fourchet.te to extensive rents involving the sphincter ani 
and a por tion of the recto-vag inal septum. If the rent does not involve the 
sphincter ani, it is termed ttn incomplete rupture; if the sphin cter is in volved, 
the rupture is said to be complete. In other and not infrequent instances 
subcutaneous rnpture of the muscular t issue and fascim of the perineum takes 
place, producing relaxation of the pelv ic floor and loss of perinea! support, 
although the sk in and mucous surfaces remain intact. Such injuries may be 
termed concealed ruptures. 

The chief disabilities determin ed by tears of the perineum depend upon 
the greater or less loss of the muscular support to the pelvic viscera wh ich 
results. 'l1he injury, as a, whole, is a combination in varying a.mounts of 
separation, paresis, and atrophy, the effects of over-distention and bruising as 
well as of laccrn.tion. so that often the apparent tear gives li ttle c1ue to the 
extent of the real loss of support. 

The symptoms arc, first, a sense of weakness and of drrtgging down of 
the pelvic organs from the sagging down of the pelvic floor and the resulting 
undue stretchi ng of the rema,ining supports; an<l, secondly, at:tual prolapse in 
varying degree of the vagina, bringing with it the anterior wall of the rectum, 
rectocele, and the ba~e of the bladder, cystocele, and ultimately the uterus, 
proeidentia ntcri. 'Th ese cond it ions of rela.xat ion and prolapse arc often greatly 
aggravated by th e imprndence of patients in leav ing their beds within a few 
da_vs after delivery, before full involution of' the uterus has taken place and 
before the overstretchC'd and semi-paralyzed tissues of the pelvic floor have had 
time to regain their tonf'. Rupture of the sphincter ani adds to the a.hove 
symptoms those of incon tinence of feces and of fl atus. 

T reatment.-Iunnccliate suture of a perinea) rent for the purpose of secur~ 

" 
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ing primary union if possible should always be <lone. These tears are la.cerated 
and infected wounds, and are to be managed in accordance with the general 
principles governing the treatment of such wounds. Special care should be 
taken so to place the sutures that perfect coaptation of the mu!-l.cula.r elements 
of the perineum shall be ~ecured. A strip of iodoform or oxide-of-zinc gauze 
should be laid in the vagma, protruding from the vulva, to a.ct as a drain for 
the vagina, preventing accumulation of the lochia within it, and an abundant 
absorbent compress should cover the perineum and vulva, and be changed as 
often as saturated. 'l'he bowels should bo kept loose, and tho bladder relieved 
by catheter during the first week . 'l1he sutures should remain in situ for ten 
clays, but should be removed at any time if evidences of deep suppuration 
demand the abandonment of the attempt at primary union. 'l1he usual ten 
days' recumbency observed after childbirth should be prolonged to at least 
twenty-one. 

Perineoplasty.-Plastic operations for restoration of the perinea} body are 
required when primary suture has fai led or been omitted. '!'hey should not be 
undertaken until from six to tweh·e months after the original injury, and a 
time should be chosen when both the local and the constitutional conditions of 
the pa.tient arc good. In the complete variety relaxation of the contracted 
sphincter should first be secured by distending it twice daily for a week or 
more before the operation by inserting a finger into the anus and pressing 
the parts firmly back toward the coccyx for fiyc minutes at a time. 

As an essential preliminary in all cases the bowels should ha.ve been thor
oughly cleaned out by a course of hixatives, and the rectum finally washed out 
by copious enema.ta before the operation. An hour before the operation a sup
pository containing a grain of opium should be placed in the rectum. 'rbe 
vagina and the vulva should have been subjected to repeated boro-salicylie or 
hyclro-napbthol douches for some d:iys. and the parts about the field of ope
ration should be shaved and well scrubbed immed iately before beginning the 
operation. 

'The instruments required are few and simple. including a sharp bistoury, 
scissors curved on the flat, two pairs of mouse-toothed forceps and one of dis
secting forceps, a. dozen hemostatic forceps, a needle forceps, two or more large 
full-curved needles, preferably Hagedorn's pattern, as many sma.11 curved 
needles, and a pair of suitable retractors for holding back the labia. Silk 
thread, sterilized by boiling or steam shortlv before using, is to be preferred 
for sutures-a coarser thread for the deep Sutures, a finer one for superficial. 
Catgut is to be used for ligatures, and occasionally will be best for sutures. 
The patient should be put in the lithotomy position, with the pelvis elen1ted 
on a. hard pillow. Should opern.tions upon the cervix uteri or upon the ante
rior vagina,l wa11 be required, they may be done at the same sitting before 
beginning with the perineum. 

'The operative procedures will vary according as the laceration is of. the 
incomplete or the complete variety. The concealed Yariety are to be made mto 
the incomplete by transfixion with the bistoury and incision as the first step ~f 
tho operation. l\fuch scope to the ingenuity an<l judgment of the surgeon w.111 
be given in tho effort to meet the varying conditions of different cases, w~1le 
he keeps in view the primary ind ication of bringing together and securing 
the reunion of the divitled and ~ep:11'atc<l m'ltscular clements of the perineu:n· 
'l1hese have retracted on each side toward the pubic rami, and a careful m
:;;pection of the parts when the labia are hcl<l asunder will usuall_v di~covcr 
some lateral dcprcsssion in the bordcrR of' th<' cicatrizcd laceration indica.ting 
the site of these muscular stumps. A more marke<l dimpling on each side of 
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the anus shows plainl.v the sites of the retracte<l en<ls of the sphi ncter ani when 
the lacerat ion is a complete one. Whatever incisions arc ma.de must be planned 
so a.s fully to denude these points, and the sutures must be placed so as to bring 
and hold them in apposition till reunion has occurred. 'l'his may usually be 
best done in th e following manner : 

I. Inco m p lete Laceration .-The labia being held apart, the sur
geon, having noted the beginning of the cicatricial t issue on ea.ch side at 
the base of the nymphre, makes an incision through the skin along the outer 
ed•e of the cicatrix, from one to the other of these points (Fi". 350). 'rhe 
va~ina.I end of this in cision is now seized at its middle by a pi~ir of forceps, 
which retains its hold upon it until the close of the opern.tion, lifting it up and 
holding it out of the way as the work progresses. With the scissors the surgeon 

Fro. 350. FI0.351. 

Llneoftncislonin Pcrincoplast.)'(Pozzi). Perineoplnst.y,the \ 'agi 11nl1''lap raiscd(Pozzi). 

now works his way in between the rectum and the vagina for a.bout and inch and 
a. ha.If below and well into the base of the labia on each side. As the 'ragina.1 
flap is raised up without removing any tissue, a broad and extensirn area of 
denudation is formed (Fig. 351). 'l'he splitting of the tissues should be car
ried deeply into the lateral sulci , so as to ex pose the retracted muscular stumps. 
At this point there is likely to be free bleeding, for the control of which pres
sure forceps, bot-water tampons, ligatures. and the a.fter-pressure of the deep 
sutures will suffi ce. Caution will often be required in the cour::;e of the dis
section to a.voi<l opening into the rectum, but care to keep the d issection al o1~g 
the plane of the loose subrnucous tissue between the vagina. and rectum w11l 
prevent such a.n accident. 

Bleeding having been arrestee~, the sutures arc to be placed. 'rhe deep 
sutures arc first in order. B cginnmg at the lower angle of the clenuclation, a 
large strong needle, armed with a strong coarse thread, is in troduced close to 
the margin of the incision, passe<l outward deeply into the tissues, and made to 
sweep aroun<l so as to emerge in the center of the wou nd in its depth bPtwecn the 
ngina and the rcctum 1 ca.re bei ng exercised not to penetrate into the rectum. 
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Having been brought out a.~ this point, it is a~ain .insert~<l at the same point 
anJ pas~cd on through the tissues of the .opposite Sll~C, bc~n~ thrust in deeply 
at the side, so as to grasp an abundant thickness of tissue 1111ts loop, <'merging 
through the skin close to the border of the inci:sion at a. point opposite to where 
it was introduced on the other side. A second, third, and possibly a fourth i:.;im. 
ilar suture are then introduced in like manner, proceeding from below upward, 
until sufficient have been placed evenly antl firmly to close the wound. "'hile 
these sutures a,re being introduced, the tissues in the bteral sulci, which natu· 
rally tend to retract, should be seized with the mousc·toothe<l forceps and drawn 
strongly into the wound, so that th~ sutures shall obtain a deep grasp upon 
them. The sutures are now tied seria.tim, having been drawn sufficiently tight 
to bring the parts into coa.ptation . If they have been introduced in the way 
described, the deeper parts will be fully and easily brought from each side 
into conta.ct, and a firm, competent periueal body will be restored. 'l'he ends 
of each suture should be cut off an inch or two from the knot, in order that 
the suture may be easily foun<l when it is desired to remove it later, for, as a. 
rule, the knot itself wiil have become somewhat imbedded in the skin. After 
the tying of the deep sutures, as many points of superficial sutures may bo 

placed as may seem to be re<(uired fully to 
FIG. 352. coaptate the superficial portions of the edges 

of the wound. 'l'hc fold at the entrance to 
the vagina made by the lifting of the center 
of the Hap, if too redundant, may be retrenched 
to any degree and the edges sutured (Fig. 352). 

'l'he sutures having been applied, the parts 
should be well dredged with powdered oxi1lc 
of zinc. Increased comfort will be given Li1e 
patient by the pressure of a soft absorbent pad 
against the perineum, but it is not essential. 

In the after-treatment e~pecial care is to be 
taken to guard the wound from the urine. Th.c 
patient should turn O\'Cr upon her face to un
nate, and the parts should be well douched with 
the boro-salicylic solution after each urination. 
If the patient is unable to urinate in this way, 
a catheter must be used 1 with C\'ery precaution 
to a \'Oid infection of the bladder and com~c
quent cystitis. The sutures should remain in 
place for at least ten days. If they are not 

Pc•incoplasty. cf,~g;::)" aft" Sutu•ing ~~~~,:~;~ul~l1~~~::'.'"t,~~I~~ ~~~Te~~~;:~:1~i"b~t~~ 
in the reclining position for three weeks, and 

not allowed upon her feet until four weeks have elapsed. 
II. Complete Laceration.-If the rent extends up into the recto-val!:

inal septum for any distance, it is best to secure its repair down to the level or 
the sphincter ag a separate operation, reserving the repair of the latter and of 
the perineum until a la.ter period. 

'l'he operation upon the recto-vaginal rent is to be con<luc~ed as follows: 
'l'he etlges antl apex of the rent shoultl fir•t be split by a b1•toury to. the 
depth of about three-eighths of a.n inch. Two rows of sutures are required, 
rectal and vaginal. Beginning within the rectum at the ap~x of the. rent, 
fine silk sutures, at intervals of about three-sixteenths of an mch, are intro
duced with a s1mll well-curved neerlle, so that each shall come out at the bot· 



SURGERY OF THE FE,JIALE GENERATIVE ORGAJ\W. 949 

tom of the •plit that has been made, thus embracing only the rectal half of 
the denudation. These should then be tied in the order in which they were 
introduced. A similar series of sutures, preferably of catgut, should now be 
inserted along the vagina.I line of the woundi each being tied as it is inserted. 
In this way a broad surface of apposition is secured . In the after-treatment a. 
loose movement of the bowels should be secured daily and the ordinary atten
tion to cleanliness of the parts should be maintained. Further operation may 
be dPl:~yed until after a period of at least six weeks, when the procedures are 
the same as are now to be described for the ordinary complete laceration. 

The first steps are the same as those that have been described for repair of 
the incomplete form . 'l'hcn the lateral incisions are to be prolonged backward 
along the side of the anus sufficiently far full.v to expose the retracted stumps 
of the sph incter ani. A first set of sutures must now be introduced to bring 
together the denuded fibers of the sphincter. 'l'he locMion of the stum p of the 
muscle on each side haYing been irlentified, the needle should be passed through 
it so as to grasp its substance : the deepest suture should be placed first, being 
entered well back by the side of the anus and directed forward toward the 
perineum, emerging in the middle ]inc, there to be reintroduced and carried 
back on the other side iu the re,·erse direction till it shall emerge on the 
other side of the a.nus at a. point symmetrical with that where it originally 
entered. Three such sutures should be introduced. 'The remaining sutures, 
for the perineum proper, should be introduced as in the incomplete variety. 
The parts are now brought into apposition and the sutures tied in the order of 
their introduction. '.J.1he dressings and the after-treatment are the same as 
aboYe described. 

Not a few surgeons prefer, however, to remedy the entire defect a.t a. single 
operation. 

MALFORMATIONS OF THE VAGtN.\ may be congenital or acquired. The 
former are vices of development, the 1::.ttter the results of sloughing, adhesion, 
and cicatricia.l contraction. A median longitudinal septum occasiona.lly divides 
the canal more or less completely into two, ow ing to the imperfect coalescence 
of the ducts of ~Hiller of the embryo. The hymen may be imperfornte. The 
vagina ma,v be rudimentary or altogether absent; in which case there is usually 
imperfect development or totaJ absence of the uterus and ovaries. 'l1hese con
ditions call for surgical treatment only after puberty in those cases in which the 
presence of the developed uterus has esta.blis6ed menstruation and vaginal mal
formation, or in which alresia causes retention of the menstrual Ou id. 1l 1he opera
tive procedures required may vary from a simple puncture of a distended hymen 
to.a long :rnd difficult dissection between the bladder and the rectum through 
the connectiYe tissue that has replaced the vagina. The practical difficulties 
which attend efforts to keep open a long channel that has Leen cstabli~h.ed by 
such a dissection arc Yery great, so that in the cnse~ wl~erc t.wo or m~re. mchcs 
of the vagina arc occluded the surgeon would be JUSt1fied m esta.bl1shmg ~n 
artificial menopause by the removal of the uterine appendages, rather than m 
attempting to overcome the vaginal atresia. rl1he rcmai.ning b lood-tumo~ may 
be left for gradual absorption, unless by its pressure-eflects or .through i.nfec
tion it require removal. when it may be opened and evacuated either b.y dissec
tion along the vagina.I path or tln:ou~b the rectum: 'J'he .c\•acm1t1on of a 
quantity of retained mcnstrun] fluid is attended with special danger from 
septic infection. '110 guard against this, every possible antiscpt.ic precau
tion should be observed. The incisions should be free, the ca1'1ty should 
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be thoroughly emptied and irri gated with an antiseptic solution, a foltl of 
iodoform gauze should be placed in the vagina. extending from the c:.witv of 
the uterus to the vulra to act as a drain, and an abundant absorbent dre;<:;in" 
$hould be placed over the rnlra, to be changed :18 often as it is ::i:lturated by th~ 
discharges. Tho irrigations may be repeated daily until tho distended 

0

parts 
have contracted to thei r normal dimensions. 

VAGINISMUR.-This term is applied to a. spasmodic contraction of the mus
cles of the vaginal opening upon any attempt at coitus, which renders marria"e 
unfruitful. 'J'hc introduction of the finger for a vaginal examination may pt~
duce the same etfect. 

Its cause is sometimes the sensitive remains of the hymen. which, though 
they appear to be normal, yet often conta in enlargcll nerve-filaments: some
times there is erosion a.t the entrance of the vagina) and sometimes the affec
tion is apparently entirely nervous in origin. 

rl'he treatment may with ad \'antage be at first tlie application of a 5 or 
10 per cent. solution of coca·ine a few minutes before coitus. Whatever the 
cause, this will often allay tho pain and irritation and permit intercourse. If 
this does not succeed. a careful examination should be made, and if ulceration 
is found it should be treated with nitrate of sih·er or other suitable application. 
If sensitive remains of the hymen are present, they may be excised. The 
mere stretching of the vaginal orifice will often effect a cure. After excision 
or stretching the vagina should be methodically dila.ted for some time, until 
painless intercourse is possible. 

lNJURIES.-Lacerated wounds of the vagina have occurred as the result 
of a first coitus: they are not infrequent in connection with ruptures of the 
cer vix uteri or of the perineum. 'l'hey may occur in the course of operative 
procedures upon the uterus. The hemorrhage is Iike1y to be abundant. 
'..l11ie treatment of such wounds should be in accordance with general surgical 
principles, and should never be attempted without first fully exposing the 
wounded point. RemovaJ of clots and free a<lmission of air to the vagina 
will often secure hemostasis. 

rrhe injuries of the vagina which most engage the efforts of the surgeon 
are those in which penetrations of the bladder or rectum are present and 
degenerate into permanent fistulre. The most common cause of such fistulm 
is slough ing from the prolonged pressure of the footal head during a. difficult 
labor. rl'he resulting opening into the adjacent viscus may vary greatly in 
its size, form, and location. In rare instances the cavity of the uterus is 
invaded. rrhe two forms of fistula most commonly met with are the vesico
vaginal and the recto-vaginal. 

VESICO-VAGINAL FISTULA. 

rrh ese fistuhc range in size from minute opening~, recognizable with diffi
culty, to those where much of the septum is Jost and the anterior waU of the 
bla.dder prolapses into the vagina. Cica.tricial contractions of the vagina are 
frequent compli cations. 

The symptoms are those of incontinence of urine, the external genitals 
being continually bMhed and irritated by the urine. 

The diagnosis is usually a,t once determined by inspection after the 

~'.~ t~;~i:ru:~ g~~·1'~ ~:·~!,~: a:r b;::b~ t~~u~~~d ~~ :~ a~~'wi.n c~~~~fi1~~~~t;~n tl~~a ~~~fiec~1ai~ 
minute or hidden by a. cicatricial fold, by the injection of colored flu1<ls mto 
the bladder. 
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The prognosis is usually good if the case is amenable to plastic operation 
for its closure. 

The treatment, except in cases of ''ery minute fistulre, is by plastic opera
tion. '\\~hen . th~ opening is ve1:y small, its closu.r~ ma.y po~s ib1.y be etfe~ted 
by touching 1t with a ca.utcry pomt and thus exciting adhcs1\'e 111flammat1on. 
During the after-treatment of such a case the bladder should he kept drained 
of urine by a permanent catheter. In every case operation should be deferred 

Fm. 353. 

Vcsico-vaginal Fistulreexposcd,edgesof fistula being pared {~imon). 

till the general health of the patient is well establi shed and the local con
ditions arc favorable for r epair. All 1oca1 inflammation must have been 
subdued and excoriations healed. Cicatricial contractions of the vagina 
must have been O\'Creomc by division or dilatation. 'l'he functions of the 
bowels and of the kidneys must have been brought into a state of healthy 
activity. ' 

The fistula may best be exposed by putting the patient in an exaggerated 
lithotomy po:.-;ition, the pch,is being raised upon a firm cushion and the vagina 
widely opcnC'cl by the use of suitable retractors, bterally, superiorly, and infe
riorly. The utrrus is now to be dra.wn down by a. tcnaculum so as to make 
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the fistula still more accessible. The edges of the fistula arc 11011· freely an!\ 
evenly pared by knife or scissors, the strip to be remo,·ed being held by a 
toothed tissue forceps or tcnaculum, bevelling the edges mainl.v at the cxpen~e 
of the vaginal portion, but taking care to remove all cicatricia.l tissue and to 
extend the removal of tissue at the points which are to be at the ends of the 
suture line, so that there shall be no puckering when the sutures are tied. 
When the tissues are thin and it i~ i!11portant to avoid the removal of tii,;sue, 
the edges of the fistula may be spht instead of pared, and thus a sufficient raw 
surface for coaptation secured. The rather free bleeding which follows these 
incisions will be controlled by the sutures when applied, and need not delay 
their immediate application. For the sutures fine silk is the best material. 
]for the needles the flat, partly-curved needles of H agedorn are to be preferred. 
A needle forceps adapted to them wil l he required. 'l'he sutures should be 
introduced, beginning at the most distant point, the needle entering near the 
vaginal edge of the incision, sweeping outward into the tissues, so as to bring 
within the suture loop an abundant portion of the thickness of the tissue; 
finally emerging at the depth of the wound just below the vesical mucous mem
brane, to be then entered at a corresponding point at the opposite side of the 
wound, and carried through its e<lge in a reverse direction into the vagina. 
'The sutures should be introduced at intenals of about three-sixteenths of an 
inch. and care should be taken to havo the two sides of the fistula penetrated 
by the sutures at corresponding points to ensure accuracy in the subsequent 
adjustment. If necessary to relieve tension-for no tension must be permitted 
on the suture line-relaxing sutures may be inserted a little farther from 
the wound-edges, and carrie<l either below the vesieal mucous membrane or 
through it into the bladder if need be. When all the sutures are in place, 
the bladder should be irrigated with a wa.rm antiseptic lotion to remove 
any blood-clot that may have accumulate<l within it. The sutures are then 
tied. A few accessory points of suture finally may appear needful to secure 
perfect apposition. A small tampon of gauze impregnated with oxide of zinc 
should be left in the vagina.. 

For ten days the patient should remain in bed1 being allowed to assume 
any position she may prefer. For the first forty-eight hours the urine should 
be removed by catheter every four hours, and after that spontaneous micturi
tion may be allowed as often as the patient desires. On the third day the 
tampons may be removed and subsequent daily vaginal douches instituted. On 
the eighth day the sutures may be removed. Vesical tenesmus, if present, is 
to be relieved by morphia and hyoscyamus. After the tenth day the patient 
may gradually resume her wonted duties. Daily free evacuations of the bowels 
should be secured from the first. Should only partial success he secured by a 
first clfort, repetitions of the operntions should be made at a later date till final 
closure is secured. 

For the partial relief of aggravated cases, in which the loss of substance is 
too great for any plastic operation for the closure of the opening into the 
blarlcler, closure of the vagina has been practised. In some instances this 
procedure has, however, entailed such serious disorders from urinary retention 
and decomposition in the unnatura.1 reservoir that the vagina has had to 
be reopened. In other instances a. portion of the recto-vaginal septum has 
been removed, so as to make the rectum a receptacle for the urine and men
strual secretions a.ftcr the urethra and vagina have been closed up, and co~
fort has thus been secured. In some cases all these devices will be fn11t
less, and the surgeon will have to be content with a(h'ising the wearing of a. 
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urinal, with special efforts at cleanliness, as the best that can be done for bi& 
patient. 

RECTO-VAG<NAL FrsTULA.-The methods of exposing and treating these 
fistulre arc in general similar to those just detailed. If the fistula is high up, 
the sphincter ani should be paralyzed by thorough stretching before the ope .. 
ration is begun, and the movements of the bowels be restra.ined by opiates for 
the first week thereafter. If the fistula is near the anus, the tissues of the 
perineum and anus should be divided into the fistula, and then the repair con
ducted as described for complete lacerations of the perineum. 

INFLAMMATIONS OF TlIE VAGINA. 

The vaginal mucous membrane may be provoked to inflammation by the 
presence of irritat ing foreign bodies, by the use of irritative injections or appli
cations, by the contact of irrita.ting secretions, by the irritation of excessive 
coition, and by the infection of the gonorrheal poison. 'J'hc inflammation 
provoked by the la.tter cause is not distinguishable from that <lue to other 
causes, except possibly under the microscope by the detection of the gonococci 
in the discharge. Vaginitis may be acute, subacute, or chronic. It is usually 
attembcl with more or less Yul vi tis. The gonorrheal form is prone to extend 
to the endometrium and thence to the Fallopian tubes, provoking ultimately 
pyosalpinx and often pelvic peritonitis. 

The symptom s of vaginitis depend on the acuteness and intensity of the 
attack. Local heat and pain, with some tumefaction 1 and altered ~ecretion
scanty at first, but soon becoming copious and muco-purulent in character
are the chief symptoms. Inspection of the vaginal mucous mrmbrane shows 
that it is congested and bathed in muco-pus, often with patches of excoriation. 
In the more intetise forms an ulcerative process may become established, with 
subsequent cicatricial contractions and adhesions. Jn the mildest cases nothing 
may be complained of but the altered and excessive discharge or leuco1Thea. 
Every degree of severity between the two extremes may occur. Its natural 
tendency is toward cure, but in many instances the persistence of causative 
inHuences prolongs it indefinitely. In some cases a granular condition of the 
mucous membrane is produced, constituting a very intractable and painful state. 
':l1he flowing of acrid discharges O\•er the parts at the outlet of the canal often 
produces excoriations and fissures at this point, which make coitus very pain 
ful, even impossible. 

T reatment.-During the acute stage of an attack, rest in bed, saline ape
rients, and frequent hot hip-baths are indicated. ':l1he ,·agina should be washed 
out at least twice daily with a copious hot, mildl.v antiseptic douche, as of borax, 
one dram to water one quart, or of liquor plumbi subacetatis, half a fiuid
ounce to water one quart. As soon as the symptoms have moderated somewhat 
the cure will be expedited by keeping the walls of the vagina separated by a 
fold of lint or gauze soaked in oxide-of-zinc cream. ~I1his should be carried 
well up to the posterior fornix through a speculum and protrude between the 
labia. It should be removed at the end of twenty-four hours, the vagina 
douched, and the medicated lint again inserted. This treatment Rhou.ld be per
severed in unti l the cessa.tion of the symptoms indicates that the disease has 
subsided. An occasional douche should be persisted in for a time thereafter, 
to pre\·cnt recurrences. In the more chronic forms , if the use of the zinc 
tampons is impracticable, recourse ma.y be had to douches _of sulphate of zinc, 
one dram to the quart of hot water once or twice daily. In the more invete
rate forms inspection will show certain parts )Vhicb are especially affected to 
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which direct applications of nitrate of silver or carbolic acitl ma_y hC' needful. 
In all cases, as far as possible, the exciting cause should be remove<l. Coitus 
is to be forbidden. 

If fissures persist or are indicated by pain when efforts to dilate the canal 
are made, they shoul<l be sought for, and treated by distention an<l cauteriza
tion to their deepest point with stick nitrate of silver. Such applications 
i-hould be made once a week till a cure is effected, the parts meanwhile being 
kept protected by smearing them with oxide-of-zinc cerate. 

TUMORS OF 'fllE VAGINA. 

Solid growths are of rare occurrence. Cases of lipoma and sarcoma have 
been recorded, but arc of extreme rarity. Myoma in the vaginal wall has been 
occasionally observed. Carcinoma is rare as a primary disease, though frequent 
by extension from the cervix uteri. Cysts are of more frequent occurrence. 
~11hey may develop from persistent embryonic canal-ducts of MUiler or canal 
of Gartner; from dilated lymph-ducts; or more commonly from closed and 
distended mucous follicles. 

Excision of all these growths should be done when practicable. In cases 
of cysts, if the cyst-wall cannot be easily excised in toto, the portion left should 
be freely cauterized to destroy its secreting surface and excite adhesive inflam~ 
tion thereof. 

FOREIGN BODIES IN THE YAGINA. 

'I'he vagina has been made the receptacle of many foreign substances, which 
become the subjects of surgical care through the inflammation and ulceration 
which arc excited by them. Their presence is detected in the course of the 
explorations required for ascertainiug the cause of the symptoms. They are 
to be removed, and the inflammation, ulcerations, or fistulre produced by them 
treated on the lines already laitl clown. 

PROLAPSE OF THE VAGINA. 

As the result of injuries to the perineum and loss of support from the pelvic 
floor, an cversion of the vagina to some extent is common. As the posterior 
wall rolls out it brings with it the anterior wall of the rectum, and produces 
a. swelling of varying size upon the floor of the iutroitus, to which the term rec
tocele is applied. Similarly, the anterior vaginal wall in its eversion brings 
with it the base of the bladder, constituting a cystocele . Both of these 
conditions entail more or less functional disturbance of the organ involved. 
Diminution of the expulsive power of the lower part of the rectum attends 
rcctocele. Pouching of the floor of the blad<ler, with retention and decom
position of urine and cystitis, is the result of cystocele. For their relief it 
is of prime importance that the pelvic floor be restored by perineoplasty. At 
the same time, the following special plastic operations may be done upon the 
walls of the vagina if the extent of the relaxation and prolapse seems to call 
for them. 

ANTEllrOR AND POSTERIOR ELYTROHH.HAP11Y.-rrhcse operations consist in 
the removal of longitudinal strips of the vaginal mucous membrane of varying 
length and width, and closing the gaps thus made by sutures, so as t? narrow 
or to reef in the relaxed mem braue. rnrn anterior wall of the vagma most 
frequently calls for this retrenchment, which is a most valuable ac?essory ~o 
the other measures instituted for renewing the supports of proJa..psmg pelvic 
organs. The denudation in anterior elytrorrbaphy should be quite free, should 
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extend from half an inch behind the meatus urinarius externu~ backward 
nearly t.o the eel'\'ix u.teri, an.d should be tria~gul:1r, or ra.thcr arrow-shaped, in 
form, with the base of the tnangle or arrow JUSt 111 front of the cervix. The 
el!trorrhaphy should be done before the perineoplasty is proceeded with, and 
after any operat10n on the cervix that may have Leen rcq uircd. 'The piece to 
be removed should first be marked out with the point of the scalpel, and then 
with the tissue forceps and scissors the entire piece shoul<l be dissected away, 
beginning behind and \\Orking forward, care being taken not to wound the 

Fw. 354. 1"10.355. 

bladder. In l'ig. 354 the lines A B D C A indicate the shape and relations 
of the denudation recommended. The application of the sutures is to be 
made first to the barbs of the arrow, BF being sutured to B D, and CE to 
CD, the sides of the lozenge DA (Fig. 355) then remaining to be sutured. 
Silk is the best material for these sutures. 'l'hey are to he removed in eight 
or ten days. 

SURGERY OP THE UTERUS. 

llYPERTROPJIY OF 'l'IIE CERVIX.-A true overgrowth of the cervical por
tion of the uterus, unaccompanied by infla.mmation, due to an as yet unex
plained error in nutrition, occasionally occurs. The tissues of the cervix are 
apparently normal m their character. '..L1he overgrowth assumes the character 
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of an elongation "'.hich may fill _the vagina. even to t~e extent of protruding 
from the vulva (Fig. 356). It 1s an affection occurring more frequently in 

Fm. 356. 

Hypertrophy of the Cervix Uleri(Skcne). 

the unmarried. It entails obstructive <lysmcnorrbea by the angulation or 
bending of thr uterine canal which it produces; it is a. source of sterility after 

marriage; it irritates the vagina and is a cause of much local 
F10. 357. discomfort. 

ill 
The d iagnosis is readily e'tablished by careful bimanual 

examination, which will show the body of the uterus to be in its 
proper place and of normal size, while the finger in the vagina. 
will trace the reflexion of its mucous membrane to the cervix ill at its normal distance from the introitus, notwithstanding that 
the elongated cervix fills the vagina.. 

The treatment is by amputation. The annexed figure, 
357, shows the lines of incision adapted to obtain the best 

1 f: , · resulting stum~ (Skene). Subsequent shrinking 1s to be .ex-
\ ; : ,' pcctecl, for which reason the stump should be made n. little 

....... ·_..•. longer than the normal cervix. 
Dl1~f:c~~ or t~e~ WOUNDS OF THE Ur1mvs.-Larerations of tlie cervix ·uteri 

rr~~·t~fg~~
1

t~~ ~;:e aa~1~~;~~:~.!c~~~l~l~~a~~Ot71eO~j~~:}~~:~~~iat!~:~~~Sa;~O~l~~e~~ 
~Ji~g:!c~crvix applied. If neglected, they heal by granulation, leaving of~en 

permanent fissuring of the cervix, in many cases accompan1ed 
with eversion and erosion of the mucous membrane of the cervical canal, 
a chronic inBamma.tory condition of the whole endometrium, and sub
involution. 
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In many instances these healed fissures give rise to no symptoms. when they 
should be let alone. In other cases the invoh'ement of nerve-filaments in the 
dense cica.trix may give rise to marked rcAex nerroui; (fo~turbanccs (neuras
thenia). When examination re
veals the existence of a laceration 
complicated with these symp
toms, the repair of the laceration 
by appropriate plastic operation 
should be done after all active 
inflammatory conditions have 
been rel ievcd by appropriate 
treatment. 

'l'he operation for lacerated 
cervix is best done while the 
patient is in the dorsal position, 
the exaggerated lithotomy posi
tion, as for vaginal fistula. (See 
Fig. 352.) 'J'he perineum being 
retracted and the l:i bia being 
separated on either si<le, the cer
vix is brought down to the in
troitus by a tenaculum, and held 
by a stout thread passed through 
each lip for the more convenient Bilateral LacC'ra~~r~: (~~f;l.~aWeri or Moderate 

control of the parts. With an 
ordinary scalpel the cicatricial tissue at the apex of the fissure is now thor
oughly divided; along the limits of the mucous lining of the canal a second 
incision is carried, and the flaps thus marked out arc dissected away, giving 
broa<l raw surfo.ces for coaptation. If the fissure is bilateral, both sides should 
be thus freshened before any sutures are introduced. Pretty free bleeding 
may be expected from these incisions, but it will be fu lly contrnllcd by the 
tying of the sutures. Silkworm gut or stout silk thread is the best material 
for the sutur~s, and a strong, well-curved Hagedorn nee<lle of small size answers 
well for their introduction, a suitable needle-holder being essential. The 
number of these sutures and the method of their introduction arc governed 
by the general principles applicable to all plastic work . The sutures should 
be left in situ for ten da.ys, during which time the patient should remain 
recumbent. 

PUNCTURED WOUNDS OF TllE UTERUS assume importance when they are 
the subjects of septic infection, as when inflicted by unFkilful aHcmpts at pro
tlucing abortion. Septic inflammation of the substance of the womb and of 
the peritoneum may follow, with the gravest consequences. The treatment 
indicated is, first, full dilatation of the cervical canal : then thorough curetting 
and repeated antiseptic irrigations of the uterine cavity, aide<l by continuous 
dra.inage by a me:;h of iodoform gauze placed withi1.1 the uterine ca,vity and 
protruding into the vagina. '.:rhe extension of the mfoction to the Fallopian 
tubes and to the pelvic peritoneum may call for :Lbdominal section, ablation of 
appendages, and intra-peritoneal irrigritions and drainage. 

HUPTUR I:: OF THI-; U1'ERUS, when occurring as a complication of difficult 
childbirth, pl'escnts a lacerated woun<l of the body of the uterus, beginning 
usually in the lower segment of the uterus and cxten<ling to a variable degree 
both longitutlin<~lly and transversely from the point of beginning. '.rhe 
symptoms of the accident include shock, hemorrhage, cessation of the ute-
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rine contractions, and in most cases escape of the footus through the rent 
into the a.bdominal cavity. 

The treatment should be by abdominal section, preceded, if need be, by 
intravenous infusion of a quart or more of a 6: 1000 sal ine solution to combat 
the effects of hemorrhage and shock ; the removal of the fretus and blood-clots 
from the peritoneal cavity; the bringing of the uterus out throuµ:h the abdom
inal wound) and the arrest of hemorrhage by an elastic cord drawn about the 
cervix; the cleansing and suturing of the rent in the uterus after the manner 
advised in Cesarean section, or, if the condition of the lacerated tissues is such 
as to render their subsequent kind healing uncertain, the total abla.tiQn of the 
uterus, with vaginal drainage, as practised after vaginal hysterectomy. 

Incision of the U terus for Removal of Fretus.-Cesarean Section. 
-~L1he necessity for incising the uterus for the deli\'ery of a chil<l that cannot 
be deli ,·ered ali vc by other methods having been determined by the rules of 
obstetrics, the operation is performed as follows : 

Preliminary Preparation.-Every possible antiseptic detail in the cleans
ing and disinfection of the patient's abdominal surface and of the vagina is to 
be carried out, as in all cases of abdominal section . In all the steps of the 
operation the most rigorous precautions against sepsis are to be observed. 

:Phe Operation.-The patient having been placed upon a proper table, 
preferably a short one, witb her knees at its edge and her feet supported on 
a chair to facilitate access to the \'agina, and having been anesthetized, an 
incision is made through the abdominal wall in the median line over the most 
prominent part of the tumor, beginning about three inches above the pubes 
and extending upward above the umbilicus, being in all from fh-e to six 
inches in length. As the abdomen is opened the uterus projects into the open
ing: an assistant now presses the abdominal walls on each side of the incision 
down against the uterus, thus retracting the wound-edges and pressing the ute
rus still more prominently into the wound-opening. At the upper end of the 
incision a limi ted verticaJ incision is at once made into the presenting wall of 
the uterus: if it docs not quite perforate the uterine wall, the finger rnay be 
useLl to complete the perforation. rJ1hen, the finger being pushed along as a. 
director, the uterine incision is to be lengthened downward to the full extent of 
the primary incision, using preferably ~rn angular scissors for the purpose. The 
amniotic sac pouts into the wound, an<l is next to be equally freely divided, 
unless, as may have happened, it has been already opened and divided with the 
uterine wall. Tf the placenta shoul<l lie in the line of the incision, the fingers 
should be insinuated between it and the uterine wall until its margin is reached, 
when the membra.nes are to be ruptured as before. The ha.ml of the opera.tor 
now, plunging into the uterine cavity, seeks the head of the child if it is acces
sible, or otherwise the feet, and quick ly extracts it. If the head has preYiou~ly 
become impacted in the pelvis. it should be pushed up by the hand of an assist
ant in the vagina. The umbilical cord, ha.v-ing been double clamped by forceps, 
is cut between them, an1l the libera.te<l child turned over to a nurse. 

Bleeding from the uterine incision, if free, should be controlled by direct 
compression or by compression of the neck of the uterus by the hand of an 
assistant. If spontaneous contraction of the uterus does not take place, a 
hypodermatic injection of ergotine (gr. ij) should be given. The placenta 
and membranes should now be withdrawn from the uterus. If not already 
detached, the placenta should be grasped by the hand and lifted away by 
compression from circumference to center. . 

'J'he empty and contracted uterus may now be lifted out of the abdommal 
cavity, resting upon hot, wet towels tLa.t are placed beneath it and over the 
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abdominal "ou111! to facilitate the application of the sutures. Or it may be 
sutured in situ, if the conditions favor ready access to the wound in it. 

The suturing must be done with great care. for upon this detail, more than 
on any other, depends the after-course of the case. ~·wo layers of sutures are 
required, a deep and a superficial. Silk is the most rcli:Lblc material to use for 
sutures. 'l'he deep sutures are first placed. A well-curved needle is intro
duced about a quarter-inch from the wound-edge, made to sweep outward into 
the substance of the uterus, and then brought out near to, but not through, 
the mucosa . 'J~he number of these should be from two to three to the inch. 
Care is to be taken that no suture shall penetrate into the uterine cavity. 'The 
sutures are to be tied firmly , but not so tightly as to stra ngu1a.te the tissues. 
For the purpose of making the approximation still more perfect, if any defect 
appears anywhere along the line a. number of accessory sutures may be applied 
between the prima.ry deep sutures wherever the need may appear. These ma.y 
include only about one-fourth the thickness of the uterine wall. 

A second superficial set of sutures is finally to be introduced, in number 
about two to each deep suture, and of fine silk. A l'-itrip of the peritoneum 
with a. thin layer of muscular tissue, beginning just to the outer side of the line 
of the primary sutures, is transfixed with a fine needle, which is carried across 
to the other l'-iide of the wound-line, where it again picks up the peritoneum as 
at the beginning. By tying these sutures the peritoneum is approximated over 
the whole wound-line and the primary sutures arc covered in. 'The peritoneal 
cavity is now to be cleaned by irrigation and sponging, the uterus replaced, 
the omen tum drawn down over it, and the abdominal incision closed in the ordi
nary manner. If at the time of the operation the uterus be found to be already 
the subject of septic infection, it should be extirpatetl in toto. 'This is to be 
done according to th e techniq uc for abdominal hysterectomy for other conditions. 

1'he after-trea.tment of Cesarean section does not differ from that required 
after abdominal section in general. 

8yn~physeotomy . -'L111C necessity of resorting to Cesarean section for de
livery of a footus in cases of contracted pel ves may be avoided in certain cases 
by a. section of the intcrpubic articulation at the symphysis and temporarily 
drawing apart the pubic bones. It is practicable to carry such separation to 
a. distance of about three inches (seven centimeters) without serious injury to 
the sacra-iliac articulation. When the obstetrician has df'terminecl that the 
space gained by such an amount of separation will enable the head of the 
fretus to pass, symphyscotomy should be done. 

The technique of the operation is as follows: The pubes having been 
shaved and cleansed, a sufficiently free incision is made in the middle li.ne 
through the soft pasts down to the bone, to expose the articula.tion. ~.L1his m
cision should terminate below or a little above the clitoris. 'l'he wound-edges 
having been retracted, the glistening fibers of the symphyseal ligaments are 
cle>rly exposed by further light touches of the knife. Ily drawing upon the 
clitoris the filaments of its suspensory ligament arc made prominent, and by 
a transverse cut these arc severed and the subpubic space exposed. By push
ing a. finger or a blunt instrument like a periosteal elevator between tl~e recti 
muscles above, the soft tissues can now be pressed back from the posterior sur
face of the symphysis and guarded from injury, while with an ordinary scalpel 
the joint is divided from before backward. Much separation of the joint is 
still prercnted by the dense fi hers of the triangubr ligament or deep perinea! 
fascia. Rupture of this fascia, if it is caused by the uncontrolled crowding 
down of the fcctal head from strong uterine contractions, may tear through the 
venous plcxusc~ a.bout the neck of the bhidder, an<l even lacerate the urethra 
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and vagina. Profu se hemorrhage, \\ ith diffi culty conlrolled by tampons and 
by mass ligaturcR, is the immediate result of such an acci<lent, and sepsis and 
fistulre the la ter . Fatal results ha,·c c\·entua ted from these cause~. '110 pre
vent thei)c n. systematic di,·ision of the clecp fascia from the arch of the pubis 
on either side should be made at once after dividing the sympbysis. A blunt
pointed bistoury by closely hugging the bone on each side can readily and 
safely accomplish this. The full separation po>Sible of the bones at the sym
physis shou l<l be made, and the gaping wound temporarily tamponed with iodo. 
form gauze, after which the delivery of the child should be immediately ef
fected. After delivery has been accomplished the external wound should be 
sutured, except at its lower angle, in whi ch a. small strip of iodoform gauze as 
a drain should be kept for the first forty-e ig ht hours. 'l'he bones should be 
approximated and supported by a broad aclhesire bandage encircling the pelvis. 
rJ'he patient should be kept recumbent for about four weeks. 

I NFLAMMATIONS OF THE UTEH.US.-The mucous lining of the uterus, the 
endometrium , is the chief seat of inflammatory conditions affecting the uterus. 
The submucous tissues share to a g reater or less extent in th e superficial i"nflam. 
matory disturbances of th e mucosa, and in certain acute affections complicating 
the puerperal state a spreading septic lymphangitis and phlebitis are excited, 
which cause the whole substance of the uterine walls to become acutely inflamed, 
often with a fatal result. 

Endometritis may be confined to the cenix or may involve the corpo· 
real endometrium as well. Cervical endometritis is the most frequent variety. 
Th e inflammation may be acute or chronic. In the acute .form the mucous 
membrane is congested and swo11en : an abundant, viscid, muco-purulent secre· 
tion is poured out upon its surface (leucon·l1 ea) . The submucous tissues are 
congested and infiltra.ted with inflammatory exudntcs in a. vary ing degree, de· 
pendent upon th e severity of th e superficial intlammntion. According to tlrn 
extrnt of the endomctrium invaded, there will be swelling of the cervix only 
or of the whole orga.n. rrhe inHamma.tion not infrequently extends along the 
Fallopia.n tubes and may i1nolvc the pelvic peritoneum. )fore frequently the 
affectio n is of gradual development and assumes a subacute form, with tendency 
to chroni city from the beginning. In the chronic fonn the mucous membrane is 
swollen and pulpy, ccJ.ematous, passively congested, prone to fungoid vegeta
tions, eas ily provoked to bleed. The leucorrheal discha rge is abundant and 
acrid. 'l11rn orifices of the mucous follicles of the cervix (glands of Na.both) 
freq ucntly become occluded, with formation of ~mall retention-cysts as the 
result. The os uteri is tumid, the cervix swollen, and, if the bo<ly of the 
uterus is invoh·ed, the whole organ is enlarged, with an increase in the depth 
of its ca.vity. Where lacerat ions of the cervix permit it, the swollen cervical 
flaps become evertcd, with erosion of their epithelial covering. As the result 
of long-ex isting congestion, proliferation of submucous connecti,·e tissue takes 
place, with subseq uent contraction. atrophy of glandular elements, and scl~ro
sis. When the corporeal cndometrium is more especially affected the ce1·,·1cal 
appearances described will be absent. 

Etiology.-A predisposition to enclomctritis may a,ri se from a multi tude of 
cause!'!, constitutional and local, whi ch diminish the resisting power of the t~s
sues of the organ, interfere with its nutriti on, and conduce to local blood-stasis. 
B ad hygiene, overwork , improper clothing, uterine displacement~, s~rprcssed 
menstruation, excessive coitus, abortions, subinvolution after partunuon, and 
cerv ical lacerations arc among the predisposing causes that should be especially 
mentioned. 'l'he excit ing cause is always infection with pathogenic micro-organ-
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iJ-<ms. These ma.y be derived from the vagina or cervix, the ca.vi ties of which 
alwa~'s contain pyogcnic cocci in abundance, though of little virnlcnce; or they 
may be introduced from with.out by the finger of the surgeon or accouchcur, 
a sound, a. pessary, or other instrument, or the finger of the patient herself. 
'l1hc puerperal uterus presents conditions especially favorable to the full 
acth·ity of pathogenic micro-organisms, most of all when organic <lCbris is 
rctamcd within the uterine cavity or when unhealed lacerations of its sub
stance arc present 

The infection may be of gonorrheal origin, in which case, after the subsi
clcncc of the a.cute vaginal i:;ymptoms, the infection may persist in the cen•ica.l 
follicles indefinitely, occ;tsioning only slight symptoms until reawakened into 
activity by some of the conditions named as predisposing, especially abortion, 
parturition, and traumatism. Gonorrheal endometritis ;s prone to extend into 
the Fallopian tubes and induce an inveterate salpingitii:i. 

~L1he sy m pto m s of cnrlomctritis comprise dull pelvic pain and tenderness; 
a.ching, referred to the sacral and lower lumbar regions; a sense of dragging 
within the pch•is i more or less profuse leucorrhea. Menstruation is painful or 
in the more chronic conditions is unduly frequent and prolonger!; the bladder 
is irritable; the bowels are torpid; inspection reveals a viscicl 1li!-l-chargc is!-l-u
ing from the ns cxternum ; the Cel'\'ix is tumid and congested; and epithelial 
eros.ions, granular degenerations, and cystic enlargementc;;, if preRent, are 
detected at a glance. If the cndometritis involves the body, the sound or 
bimanual exnminntion i:ihows an enlargement of the organ, and the cndome
trium is tender an<l bleeds ca!iily when touched with an instrument. In gene
ral, the digestion is deranged. and the nervous system especially is the subject 
of multiform disturbances. In many cases a condition of chronic invalidism 
is established. In the more acute cases the attack may be ushered in with 
rigors and fever, and may be attended with all the recogn ized signs of local 
septic inflnmmation . 

'l111c progn osis must t.lepend upon the extent of tissue involved, the pre-

~~~~~i~uut;·~~i~lnc~~~~~oan~e~}iot~1'ca;~ti~~et.co1;i~li~~~isoen~~~:~ets~~t.;g8:~h~hew::~i1~~; 
and willingness of the patient to submit to the treatment required. 'l1 be disease 
is sometimes rebell ious to treatment, but, as a rule, may be expected to yield to 
intelligent and thorough measures. A disposition to relapses characterizes the 
affection, clue to the 1ingering of infective material in the glandular recesses of 
the endometrium and to the frequent repetition of the exciting causes. 

Treatment.-Minute inquiry must be made into the existence of predis
posing and the continuance of exciting causes, and especial care must be given 
to their removal. Acute attacks require absolute rest in bed, the free use of 
saline cathartics and warm enema.ta, hot fomentations to the hypogastrium. and 
the administration or a copious hot vaginal douche briec> daily, continued for 
thirty minutes at a time, the patient being recumbent. 

In subacute and chronic conditions constitutional treatment assumes import
ance. Anemia and neurasthenia must be combated; constipation must be 
guarded a<rainst . 'The local trea.tment requires the correction of malpositions, 
the rcston~tion of support to the organ, and the avoidance of the irrit:ition of 
sexual congress. ]frequent periods of rest in the recumbent position are 
importnnt. Hot vagina l douches, as described above, may be continued. In 
the intervals between the douches, or as a sub8titute for them in part, may be 
u1<ccl wool or cotton tampons saturated with glycerin and tannin (3j-f3j). 
Of the highest value in treating persistent cndometritis is the thorough scrap
ing a:\~ay of tlic altered superficial layers of the mucosa. (curetting), followed 
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by equally thorough disinfection of the r emaining portion and adequate drain
age thereafter. 

Uurcttagc of the endometrium should always be guarded by full an tisepti c 
precautions. Preliminary scrubbing and antiseptic irrigations of the ndwi 
and the 1•agin:• should be thoroug hly made. Anesthesia is often required. 
Preliminary dilatation of the cervical canal is usually necessary. The <lor8al 
position is to be chosen, the cervix exposed, seized with the volsella, and 
drawn down to the introitus. A sharp. uterine curettc is to be selected, and, 
after the direction and depth of the uterme canal ha.ve been ascertained with 
a sound, is introduced to the bottom of the caY ity, and with firm repeated 
strokes is drawn over the whole endomctrium unti l the superficial layer of the 
entire mucosa. has been removed. 'fhe curette is then withdrawn and the inte
rior of the uterus 1s thoroughly irrigate<l with a hot antiseptic solution. A half
dram of tmcture of iod ine or a mixture of one part of tincture of iodine and 
two parts (9-l per cent.) carbolic acid is now inj ected by an appropriate sy ringe 
into the uterme cavity. the excess of the fluid being washed away as it flows 
out by continued vaginal irrigation . Finally, the irrigating current is again 
introduced into the uterus and all coagula and residual excess of caustic 
washed away. ':Phis procedure should be followed by copious vaginal anti
septic douches twice daily for a week or more. 

L aceratio ns of the cen 'tx should be repai red as :;oon as the congestion of 
tLc cervix is relieved; mucous polypi shou ld be scraped or twisted off; if the 
ccnix has become hypertrophied or remain:; persistently enlarged by passi,·e 
con~e:;tion and oodema, a portion of it should be removed with the knife, as 
already <lescribe<l for Amputation of the Cervix. 

DISPLA CE MENTS 0 1~ TllE UTF:RUS. 

Normally the uterus lies in the pelvic cavity in a. position of slight ante
fl exion, suspended among th e other viscera of the lesser pelvis, by the uniform 
pressure of which on all sides it is maintnine<l in posit ion. The direction of 
its longitudinal axis varies, however, through a. con:.i iclcrnble a.re, accorcling to 
the position of the body ltnd the relative fuln ess of the bladder and the rectum. 
Displacements to a. degree that call for surgica l intervention ma.y occur for
wanl-a.nteversion and anteflexion; backward-retrovcr~ion :rncl retroflexion; 
and downward-prolapse and procidentia. 'l1he symptoms which arise in cases 
of <lisp1accmcnt are not due to the mere chanf!e of axis or place of the organ, 
but are due to the tension upon the ligament~, the c..l rap:ging upon adja~cnt 
organs, and the nenous and circulatory reactions from coi ncident ('Ongest1ons 
of the uterus and aduexa. Considerable displacement, in the absence of 
th ese complications, may therefore exist without causing any symptoms or 
disability. 

Anleliersion and .Anl<'.fiP.i:ion .-:\fcrc antcvcr~i on, a position in which the 
uterus is inclined forward to an unt.lu e degree, C<tu8e:.i no symptoms and calls for 
no treatment. When it is chlc to subin volution arnl chron ic en<lometr itis the 
sy?1ptoms prc!:'ent arc due.to these cond itions, and may be relieYc<l by appro
pnate treatment. When it is a part of a more extended inflammation, and the 
u t~rns ~s boun<l down by adhesions, the ma.lposition of the utcrns is a relatively 
mmor 111 cident in the complex conditions present. and docs not in itself con
stitute an important indication for trea.trncnt. 

Jn anlt'.ffr.rinn the uterus is bent forward upon itself, the angle of flexion 
being usually at the junction of the bo<ly anu the cervix. (Ree Fig. 360.) 
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Such a ilexiou may be clue either to defective development of the tissue of the 
anterior wall of the uterus during the period of developmental activity at 
puberty, or it may be the result of later inflammatory conditions of the uterus 
and a.dnexa. by means of which the cervix becomes fixed by adhesions or the 
utero·sacra~ ba.n~s arc shortened, while the swollen fun<lus is toppled over for
ward, and 1s not mfrequently fixed by adhesions to the anterior pelvic wall. 

8tenosis of the uterine cavity a.t the point of bending-the o~ intcrnum
is the immediate effect of the flexion. ~I.1hc retention of secretions and the 

FIG. 359. 

altered circulatory and nutritive conditions that follow in turn induce a. 
chronic infbmma.iory state of the endometrium. Dysrnenorrhca, and in the 
married sterility. result. 

11he symptoms are chiefly those of dysmcnorrhea. Pain, referable to 
the uterus, precedes the appcar;nce of each illenstrual flux . It is paroxysmal 
in character, varies much in its intensity, but is usually in proportion to the 
acuteness of the flexion. As the flow becomes establi~hed the pain is relieved. 
11lie attendant endometritis produces its own special symptomR. while it also 
aggra.vates the stenosis. In some cases a. consi<lcrable degree of anteflexion 
fails to produce an~· symptom. 

Diagn osis.-1J'he g lobular mass of the funduR, presi:;ing forward upon the 
bladder, is a.t once felt by the examining finger when pressed up in front of 
tbe cervix, and its continuity with the cervix and the angle at their junction 
can readi ly be made out. By combined mnnipulation 1 aided. if need be, by a 
flngcr introducc<l into the rectum, the whole contour of the organ may be 
ascertained . Some uncertainty may arise when the cervix is long and is 
directed into the vagina., as if belonging to a. retrovcrtecl uteruR, and also when 
a fibroid seated in the a.nterior wall of the uterus ca.uses the anterior M1r

facc to simulate that of an acute Hexion. A sound introduced into the uterine 
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ca.nal will determine the diagnosis by demonstrating the real direction of the 
canal. To facilitate the introduction of the sound, the cervix, after having 
been exposed, should be drawn downward and backward by a volscllum for
ceps, and the sound should be well curved. 

The treatment consists, first, in the straightening of the organ by 
manipulation as just described; secondly, in the dilatation of the canal, either 
by a uterine dilator or by the introduction of sounds of successive graduated 
sizes; thirdly, in the curctting of the altered enclometrium. rl1hesc procedures 
are to be accompanied with abundant antiseptic irrigations of the uterine and 

F!O. 360. 

vaginal cavities and adequate disinfection of all instruments and appliances. 
Whenever the tendency to recurrence of the flcxion is ma.rkccl, resort may be 
had, fourthly, to the introduction of a stem-pessary of suitable length, which 
may be worn for two or more months. An eRsential requii::.ite of this pessary 
is tbat it shall not interfere with the ready drainage of the uterine cavity. 
The wire pessary of Outerbri<lge is recommended for this rea.i;;.ou. . . 

If, as 1s often the case, the projection of the anterior lip of the cervix mto 
the vagina. is abnorma.lly slight, it shoul<l be let down into the vagina ~y 
m~king a. free ~rnnsvcrsc incision throu~h the vaginal mucou~ membrane at '!S 
pomt of reflexion upon the cervix. By pulling the cen•tx backward t!11s 
tra~svcrse incision is con.verte<l into a longitu<liMI one by the approxim.ation 
of its lateral angles, which shoul1l be secured hy sutures. If there is an 
excessive projection of the posterior lip, it may be shortened an~ the canal 
made straighter by taking out a. transverse wedge from its posterior .surface 
and suturing the raw surfaces. If the vagina.I portion of the cervix, as a 
whole, is long and conical, a. portion should be amputated. 
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llet,-01•ersion and Retrojlexion.-Wbcn the fundus of tbc uterus habitu
ally points towa.rd the sacrum a retroversion of the organ exists. The degree 
to which such tilting backward extends may vary much . It is usually asso
cia.tecl with some prolapse. In the great majority of cases which present 
symptoms the uterus becomes also bent upon itself backwart.l, constituting the 
condition of retroflexion. 

Backward clisplacem.ents of the uterus occur more commonly in women who 
have borne children, being sequehc of accidents compli cating ch ildbirth ; an'l 
as a result the ute~·ine supports are relaxed, the swollen uterus, becoming more 
or less prolapsed, is forced backward by the pressure of the abdomi nal organs, 
an<l by the same process is flexed upon itself after the further descent of tLe 

F1G. 361. 

cervix is arrested. In nulliparous women it is also met with. As predisposing 
causes mn.y be enumerated any condition thn.t induces laxness of the uterine 
supports, such as genernl anemia, debility from illness or fatigue, or natural 
flabbiness of muscular or fibrous tissue; improper posture in standing or sitting, 
in which the pelvis is held in a position of lessened obliquity by an un<lue pro
jection forward of the symphysis, and the weight of the abdominal viscera, 
that should be supported by the lower abdominal wall ancl the pubic arch, is 
directed into the pelvis upon the fundus and the anterior surface of the uterns; 
habitual tight constriction of the abdomen, whereby intrapelvic pressure is in
creased; increased weight of the organ, as during menstruation or as the 
result of endometritis or myomatous tumors. 

The immediate cause of a retroversion is intrapelvic pressure. This is 
usually gradual in producing its effect1 but occasionally produces acute symp
toms during great strain, as in lifting or coughing or by a fall. Pelvic tumors 
may crowd the uterus back war<l. 
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Backward displacements that cause symptoms h~we usually ath•ancc<l to the 
extent of f:lexion, and as rule arc complicated with chronic cndomctritis and 
uterine hyperplasia, most extensive in the cervical portion. In many cases 
these intlamma.tory conditions antedate the displacement, and have contributed 
to it, but ~fter the <lisplac.ement h:is de\·clopc<l they are pcrpctua.tcd and aggra. 
vate<l by it; when prc\'1ously absent they a.re produced hy it. Not infrc· 
qucntly an intcrcurrcnt pelvic peritonitis produces adhesions which bind the 
uterus in its malposition. 

Symptoms.-'fhe complex of symptoms which attend endomctritis and 
relaxation of the pelvic floor (see pp. 9~5 and 901) indicate the presence of 
those conditions. Dysmenorrhea and menorrhagia. a.re common. ~rho pelvic 
discomfort is aggravated by waJking or st~nding. and is often sufficient to 
greatly restrict the following of any occupatwn or the enjoyment of any excr· 
cisc. Pressure upon the rectum renders defocation difficult, often painful, an<l 
fosters the development of hemorrhoids. ]hckache, referred to the mi1lclle of 
the sa.crum, is the rule. Sterility is common . Cases vary much in the degree 
to which particular symptoms arc present. 

The diagnosis is made by vaginal touch . 'l'he cervix is felt lower than 
norm:d in the ntgina and pointing somewhat forward . If retroversion only is 
present, the posterior surface of the uterus is palpated by the tip of the finger 
pressed into the postei-ior fornix; if ffcxion cxi:)tS, the rounded fundus is like· 
wise detected, an<l the angle of the junction of the body with the cervix ap· 
preciatecl. 'l1he di:1gnosis may be confinned by the uterine sound and by 
rectal palpation. Endometritis a.n<l other inflammatory complications declare 
themselves by their own special symptoms. Adhesions are dc.tecte<l by the 
resistance tha.t is met with to attempts a.t the reposition of the organ. Peri· 
metric bands and masses of exuda.te can sometimes be felt by the examining 
finger. A small fibroid jutting out from the P?Stcrior wall of the ute:us, an 
enlargefl ovttry prolapsed into the cul-dc·sac of Douglas, or masses of inflam
matory exud:tte behind the uterus may be mistaken for a retroflexed fundus, 
with which, indeed, they may coexist. By careful and thorough palpation of 
a.II the pelvic contents the distinction may be made. 

Treatment.-Complicating inflammatory cond itions, if present, demand 
first attention. The details of the treatment of such conditions are given else· 
where. In particular, inflammation of the appendages and of the pelvic peri· 
toneum should be relieved before any forcible attempts at reposition of the 
uterus arc made. But if the uterus is freely movable, though swollen from 
cndometrit is, it may be replaced at once and supported by tampons charged 
with bore-glyceride or ichthyol and glycerin (12 per cent. mixtures), •pplied 
also for the~r primary depletive and antiseptic action. 

Reposition of a retrodispl<lceJ uterus, if it is not bound down by adhesions, 
may be readily effected in many cases by introducing a properly·cuned uterine 
sound into the uterine canal, with its concavity toward the sacrum, and then 
slowly sweeping its handle around an a.re of 180° until its concavity looks for
ward. 'rhcn, by depressing the handle a<rainst the perineum, the uterus is 
brought into ante version. This maneu ver~";hould be done while the patient is 
in the la,tero·prone position. It is then riided hy the force of gravity, which 
will a lso serve to retain the uterus in its restored position until suitable means 
for its retention may be applie<l. This procedure should be done with the 
greatest gentleness, and if the uterus does not readily follow the sound, the 
procedure should at once be abandoned. Special repositors have been devised 
to accomplish the same end. They arc sounds so constructed tha.t the portion 
introduced into the uterine cavity is :t lever that by mechanism may be moved 
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so as to lift up the uterus anU throw it over into antevcrsion. The same result 
can be obtained by placing the patient in the knee-chest position and then re
tractin~ the perineum. The vagina is ballooned out by the atmospheric pres
sure; the intestines gra.,·ita.te away from the pelvis, an<l the uterus, freed from 
prc:ssure, topples over forward. If the uterus is impacted so as not to obey 
tho force of g rav ity, it may be loosened by draw ing the cervix downward and 
backward w.ith a. tcnacul.um, an~ pushing against the fun<lus with a sponge 
pre'5ed up in the posten or fornix by forceps. 

As a preliminary to these operations the clothing of the patient must he 
loosened about the waist. 

In pa.ticnts with lax and thin abdom inal walls the reposition may be 
effected by conj oined manipulation: the uterus i::; first lifted up by two fingers 
in the rectum or vagina, a.nd then the fingers of the other hand, press ing the 
abdominal wall deeply into the pelvis, insinuate their tips behind the fundus 
of the uterus and t ip it forward. 

When the uterus is .fixed in retroposition by adhesions little success will 
result from attempts at repositing it by the means abo\•e mentioned. If the 
adhesion is limited to the anterior wall of the rectum, the rectal wall may be 
temporarily pulled forward with the uterus, but as soon as the rcpositing force 
is withdrawn the displacement recurs. D elicate adhesions may be ruptured, 
but efforts to rnpture any adhesions within the pelvis by force applied from 
without involve possibilities of rupture of intest ine or blood-Ycssc]s. S uch 
blind efforts should therefore never be made. Adhesions are best o\·ercome 
by the fingers introdu ced into the pelvic cavity through an incision in the 
anterior abdominal wall. 'l'he gravity of this procedure will depend upon the 
extent a.ml density of the adhesions and the character of the organs invoked. 
Such adhesions may range from the presence of a few slender fibrous filaments, 
readily ruptured, throug h every stage up to the very solid fusion of the uterus 
in a. mass of appendages and exudates. When adhesions arc extensive or 
dense they should be separately dealt with under th e guida nce of the eye after 
full exposure of th e pelvic cavity through a. free incision of th e abdominal wall , 
with the pelvis elevated so as to secure g ravitation of' the bowels out of the 
pch•is toward the diaphragm. A uterus thus adhcre11t is usually associated 
with conditions of the appendages that call for the ablation of the latter. 
Great care is often req uired to avoid wounding the intest ine or bladder. After 
full enucleatiou has been secured the uterus may present ex tensive denuded 
areas on its surface that will im·ite fresh intestinal a.clbe$ions. A uterus 
thus extensively denuded, and by the remornl of its appendages made func
tionally useless, may very properly be also entirely ablated. 

R etention of the reposited uterus in its proper position may req uire means 
of widely differing character. Wh en there are no adhesions ; when no tender 
prolapsed ornry mak es pressure behind the uterus intolerable; when no in
flammatory conditions of the vagi na, uterus, or adncxa are present; when t11 e 
pelvic fl oor is intact itnd the tonicity of the uterine su pports is sufficient to 
prevent any marked degree of prolapse ; wh en the retro-displacement has been 
the result of the rclnxati on ca.usc<l by temporary anemia or by increased intra
pelvic pressure caused by improper dress or ha.bitual positions of the body, 
\\hich conditions may be rcmcdi cd,-the repositc<l uterus may be k ept in its 
usual positi on by" prnperly -a<laptcd, closed, double- lever pessary. (Sec Figs. 
362 and 363.) t'uch a pessary acts by making tense the natural supports of 
thC' uterus, especially the utero-sacra.l ligaments. ff it is, as it should be, 
somew hat conical, \I itb tile larger end ly ing behind the cenix, the contraction 
of the raginal \1all upon it tends to crowd it upward, and thus to pre\•ent the 
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uterus from descending, while the cervix is forced backward. It should never 
make undue pressure at any point, and its presence in the vagina should not be 
appreciated by the patient except by the comfort experienced from it. It should 
be adapted to the capacity of the rngina in which it is to be placed. Its length 
should correspond to the distance from the posterior fornix to the upper end of 
the urethra; its width, to the transverse diameter of the vagina measure<l 
across the cervix. The depth of the posterior fornix should be the measure 
of the posterior curve. !lard rubber is the best materia l from which a pessary 
should be made. Immersion for a short tune m boilmg water will soften such 
a pessary so that its shape may be readi ly altered as required. A temporary 

F'I0.364. 

Fm.363. 

Pessnry,sldeview. Pessary In Poslti0n(redrawnfromSkene) 

substitute for a pessary may be improvised by adjusting pledgets of cotton or 
J:imb's wool in the vagina so as to distend the posterior fornix and the canal 
Such tampons should be rendered antiseptic by charging them with ox ide of 
zinc or boro-glyccride and gl.rcerin. 'nley may be left in sit11 as long as a. 
week without becoming offensive. 

When a pessary is to be introduced, the patient shoul<l be in the latero
pronc position ; the uterus should first be reposite<l; the pessary, after being 
oiled, is seizc<l by its narrower end, turned on its edge, introduced into the 
introitus, and, by pressing the perineum strongly back, is pushed on into the 
vagina. Here it is turned so tbat its broader en<l is transverse. [sually the 
posterior bar comes in front of the cervix at first, and it is necessary that the 
index 6ngcr be introlluced to depress it and guide it past the cervix into the 
posterio!· vaginal fornix. 'rhe removal of the pessary is accomplished by 
grasping its lower end between the thumb and finger and steadily withdrawing 
it, pushing the perineum strongly backw:ml with it as it emerges. As Jong 
llS a pessary is in use the vagina should be douched with borax and bot water 
daily. Should irritation or local tenderness in the vagina be caused by it, it 
should be withdrawn. It is either imperfectly shaped for the case or further 
treatment to relieve local inflammatory conditions is required. A properly
fittcll pessary ma.y be left in the vagina for periods of two or three mon~bs at 
a time. SLould its prolonged use be required, it should be rcmo\·ed at rntcr
vals of at least three months, and not be replaced for some days, preferably • 
week. 

From the limitations enumerated at the beginning of this section it is 
plain that in a very large proportion of cases of retro-displacement of the 
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uterus pessaries will either be inefficient or undesirable for maintaining the 
organ in its proper place after it has been repositccl. They are always to be 
regarded as temporary palliative a.gents to be dispensed with as soon as possi
ble; tln1t is, as soon as the natural tonicity of the uterine supports has been 
so regained that the uterus is held by them in normal position. 

Sagging of the pelvic floor, which is a frequent complication, shou ld in all 
cases be remedied by the appropriate surgical procedures, perincorrhaphy and 
colporrhaphy. Certain cases in which pessaries could not be usccl before the 
restoration of the pelvic floor may then be employed. But, inasmuch as 
much uncertainty must alwa.ys exist in this respect, it is preferable that cases 
which ha.veto be submitted to opera.tions upon the pelvic floor shou ld at the 
same time be given the benefit of some additional measure to make more 
secure the retention of the uterus in anteposition. l\Iany operntive procedures 
haNe been devised for this end. Among these two are especially to be recom
mended as practical and efficient-viz. first, shortening of the round liga
ments; and, second, suturing of the posterior surface of the fund us of the 
uterus to the anterior abdominal wall. 

Shortening of the Round Ligaments.-'L1he proper function of the 
round ligaments, to preserve the fund us of the uterus in slight anteversion, and 
thus indirectly to aid in supporting the uterus in its normal position in the pel
vis, depends upon the tonicity of its fibro·mu scttlar structure. When from any 
cause the uterus is chroni cally retro\'erterl , and especially through lacera tions 
or over.distention of the peh1 ic floor, the uterus is also prolapsed. the tissue of 
the round ligaments is prevented from contracting to its normal length, and a 
condition of permanent elongation is induced which entirely destroys its func
tion as a. uterine support or guy . 'l 1he retention of the uterus in its normal 
position after the employment of other means rc4uire<l to restore the pelvic 
floor and O\'ercome subinvolu tion and endometritis will be much more certainly 
ensured by so shortening the round ligaments that they again rnake su fli ciC'nt 
traction on the fundus of the uterus to bring it well up toward the symphysis 
pubis. 1l1his is practicable only in cases free from adhesions. 

The credit of establishing this procedure as a proper resource in suitable 
cases is to be g iven to ).fr. Alexander of Liverpool, with whose name the ope
ration is often associated. 

Technique of the Operation.-Tbe field of operation should be cleansed 
with the same care that has been directed in connection with abdominal sec· 
tions, and rigorous antiseptic precautions should be obser~ed in all particulars. 
The location of the internal abdominal ring having been identified (at a point 
midway between the anterior superior spine of the ilium ~nd the spine of the 
pubes and half an inch above Poupart's ligament), a two·mch incision through 
skin and superficial fascia, parallel with Poupa.rt's ligament, should be matle 

~~~r :::: ~~~~~n:,~-~~;~~;.d~b~-~:~l~~~~~t}~\l~~;f !~:t~~ !~ ~t~ ~~~~:~,~~1ec~;l~~l.e r!te; 
aponeurosis of the external oblique muscle being exposed, an<l the d1vergmg 
fibers of the roof of tlie inguinal canal being identified, the inguinal canal is 
freely opened, so as to expoRe the internal ring. 'l'he overhanging fibers of the 
internal oblique muscle arC' to be d1awn upward, so tha.t the tissues emerging 
through the ring may be clearly identified. A little teasing of the connective 
tissue that binds together the parts will soon ma.kc plain the outlines and thf" 
structure of the round ligament as it runs forward along the floor of ~he c:rna.l. 
As soon as it is identified it shoul<l be isolated, an<l with gentle tra.ct1on dra.wn 
out from the pelvis: as this is done the connective.tissue fibers that invest it 
an<l hol<l it will hal'e to be carefully stripped from it by suitable forceps; os 
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the cord_ is f~rther ~rawn out, it will ~oon bcc?me ~pparent that a cuff of peri
toneum is bemg stnpped back from 1t. A little rnadvcrtence may easils tear 
this peritoneal investment and the peritoneal cavity be opened-an accident 
however, which has no serious significance. The pu11ing out of the ligament 
is thus continuc<l until it no longer emerges with any freedom through the 
ring; from two to three inches of the ligament may easily be drawn out; the 
uterus, meanwhile, should be lifted up from below by the finger of an assist
ant in the vagina to facilitate the running of the ligament and to determine 
when the control over the uterus by the ligament has been regained. 

A strand of gauze is now passed under the loop of the portion of the liga
ment that has been brought out, and a temporary antiseptic tamponade and 
covering of the wound applied, while the ligament of the other ~idc is in the 
same manner found and drawn out. 

Beginning with the second ligament, suture of' the ligaments is next to be 
done. Silkworm gut is the best suture mMcrial to be used. While the liga
ment is strongly drawn out a needle is passed through the integument, and 
each layer of the wound.edge in turn, down to the border of' the internal ring 
which it pierces, and then, transfixing the ligament1 is made to pass out on the 
other side in the same wa,y. Similar sutures are passed at intervals of about 
one· third of an inch along the course of the inguinal canal until the apposition 
of the deep wound is secured and the fixation of the ligament is accomplished. 
The slack of the ligament is tucked up under the aponeurosis of the external 
ob lique muscle at the inner end of the wound. A few strands of si lkworm 
gut may be introduced at the outer angle of the wound down to the internal 
ring for drainage, and enough points of superficial suture applied to bring the 
wouml·edges fully together. A proper protective and absorbent dressing is to 
be applied. Primary union is to be expected. 'l'he patient should remain 
recumbent for four weeks. The sutures may be removed a.t tbe encl of two 
weeks. The uterus should be supported by a lever pessary or tamponade of 
the vagi na. for some months. 

Suturing of the Posterior Surface of the Fund us of the Uterus to 
the Anterior Abdominal Wall.-Whenever the abdominal cavity has already 
been opened for the separation of adhesions or for dealing with diseased appen· 
dages, to antcvert the uterus and suture it to the anterior abdominal wall is a 
natural step when a rctroversion bas previously existed. The anteposition and 
the security from prolapse obtained by such suturing seems more absolute and 
more certain ly reliable than even that obta.ined from shortening the round 
ligaments; for which reason surgeons who are able to so control their operati\•e 
conditions ns to avoid all dangers of sepsis are warranted in opening the ab<lom· 
inal cavity for the special purpose of thus securing the uterus. The time 
occupied for this operation and the amount of operative traumatism inflicted 
are very much less than in the operation for shortening the round ligaments; 
for this reason, especially in feeble patients and in those in whom for a.ny 
reason prolonged anesthesia is to be avoided, utero·ventral suture would be 
preferred. The adhesions which result from this procedure gradually elongate, 
so as to give considcra.ble play to the uterus, but not suffi cient to permit of its 
rctroversion. Experience has show n also that the dilatation of the bladder 
~~~~~s~.rine is not embarrassed. Subsequent pregnancy may pursue a normal 

1'eclmique of tlie Operation.-The preliminary preparations should be 
those prescribed for an abdominal section for any other purpose. In all the 
steps of the opera.tion rigid a.sepsis must hr observed. A general ~nesthet1c 
is required. A three-inch incision should be made in the middle line of the 
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ab<lomcn, beginning just above the sympbysis. Through this incision two 
fingers are introduced, which lift up the fundus of the uterus and bring it into 
view while the si<lcs of the incision are held npart by retractors. As soon as 
the fundus is exposed it is >cizc<l at its middle J,y vulsellum forceps, lifted 
up and dra.wn forward against the sympbysis. By these maneuvers the 
uterus is antcvcrtcd nml the posterior surface of the fun<lus is made to present 
in the lower part of the abdomin:d incision, and the insertion of the sutures 
required is made easy a.nd safo. 'J,he sutures may be of silk or of silkworm 
gut, preferably the latter. Three should be inserted at intervals of one-third 
of an inch. A slightly curved needle, grasped by a needle-holder, is desirable. 
'file lowest suture should he introcluce<l first, the point of introduction being 
about an inch below the fundus where grasped by the vulscllum. 'l1hc needle, 
armed with a strand of gut, is carried transversely through the uterine tissue, 
penetrating to the depth of an eighth of an inch, and emerging about three
quarters of an inch from its point of entrance. The two other sutures are in
troduced in the same manner, the last and highest passing underneath the 
prongs of the vulsellum . 'The serous surface of the uterus within the area 

FJG.365. 

PO!;ition or t:'tcrus after Suture of the Posterior Surface of the Fund us to the Anterior Abdominal Wall 
(utcro-ventralsuture). 

enclosed by the suture-punctures is now slightly scarified with the point of the 
scalpel. The free ends of the sutures on either side are then each in turn 
threaded into a cun'ed needle, and are passed through the parietal peritoneum 
at a. distance from the edge of the incision in it equal to one-half the width 
of the scarified uterine area. A portion of the rectus muscle and of the 
aponeurotic fibrous sheath of the rectus is al!'lo penetrated by this needle. 
When the three sutures have ti.ms been passed on the two sides, they are to be 
tied, the one nearest the symphysis first, and the others in the reversed order 
to that in which they were introduced. l 1he ends of tbe sutures are then cut 
off close, an<l the sutures buried by the subsequent closure of the superficial 
portion of the wound. In this manner the lower part of the peritoneal open
ing is closed, and a. broad and even apposition of the serous surfaces of the 
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uterus n.nd parietes secured. Any slight bleeding which may have occurred 
from the pricks and scarification of the uterus is a.t once arrested by pressure 
when the sutures are tied. 'l1he cul-de-sac of Douglas should be sponged out, 
and the entire wound then sutured as in any other abdominal section. No 
tampon or pessary in the rngina is required. 'The after-care is the same as in 
other simple abdominal sections. As a rule, the convalescence is smooth. The 
buried sutures create no irritation. In a. small proportion of cas~s they may 
after a time excite a local irritation and the development of a surns, for the 
cure of which the suture will have to be exposed and removed. 

PROLAPSE AND PROCIDENTfA.-Any descent of the uterus below its normal 
position in the pelvis is a prolapse. The association of the lesser degrees of pro
lapse with retroversion has already been considered . When the prolapse becomes 
so aggravated that the cervix tends to protrude at the vu! rn, or the uterus by 
eversion of the vagina escapes in toto from the pelvic cavity (procidentia), the 
displacement assumes characters of its own requiring separate consjdera.tion. 
To the sa.me causes which. unite to produce the lesser degrees of prolapse and 
rctroven;ion are <lue the more extreme degrees. A more marked weakening 
of the pelvic floor, a greater relaxation of the uterine ligaments, an increased 
or longer-continued abdominal pressure, suffice to urge farther downward the 
sinking uterus, until it finally presents habitually at the introitus, or by an 
eversiou of the vagina presents as a tumor between the thighs. 'Gsually pro-

Fm.366. 

Complete Prolapse of the Uterus, wilh Eversion of Vogina 

lapse of the vagina precedes that of the uterus; the anterior vaginal wall 
gives way most easily and brings with it the floor of the bladder. 

In less degree, but with much frequency, the posterior wall rolls out, car-



SCJWERY OF 1'IIE FEM.ALE GENERA1'IVE ORG.A1"~· 973 

rying with it the anterior wall of the rectum (rectocelc; sec p. 9-l5). An 
apparent prolap~c may be due to hypcrtrophic elongation of the cervix (Fig. 
356, p. 95G). Some hypertrophy of the cervix, often considcrnblc, attends 
real prolapse, and is the result of hyperplasia due to congestion and to the 
dragging of the cervical attachments. En<lometritis is ah\ ays present. The 
prolapsed mucous surfaces are thickened and toughened, often excoriated and 
ulcerated. 

'.l'he severity of the subjective symptoms produced is not necessarily 
gauged by the amount of prolapse present. The lesser degrees are most 

Fw.367. 

ncrus Prolapsed, with Complete Eversion or \'agina and extreme dragging downward of bladder. 

frequently attemled by pain and inval idism; in the more severe types the 
complaint is more from the mechanical inconveniences of the tender tumor 
hanging from the vulrn .. 

Treatm e n t .-Palliation may be secured by the pressure of a perinea! pad 
attached to an abdominal bandage. T he uterus ha.ving been pushed back 
into pln.ce, a. rubber ball mny be introduced into the vagina. and kept in place 
by the pcrincn l pacl : or a shallow cup, supported upon a stem bent to follow 
the cune of the vagina, may be ma<l<> to ~upport the uterus, the stem being 
L<'l<l in place by a. perinea] band. Such supports arc at best inefficient :mil 
obnoxious, and !;houl<l be advised only when the patient positively refuses 
operative relief. 
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To relieve prola.psus permanently resort must be made to a combination of 
whatever procedures are required to restore the integrity and tone of the 
pelvic floor and of the uterine supports. and in the most aggravated cases to 
reinforce these natural supports by additional sources of support. As a pre
liminary the size and weight of the uterus itself will first require operative 
interference. rrhe degenerated and chronically inflamed en<lometrium should 
be curettcd and treated; the enlarged cervix will often require amputation, or 
lacerations call for plastic repair ; the thickened and relaxed vaginal walls 
should be retrenched by excising longitudina.l strips from them; to the opera
tion on the anterior wall (described on p. U54), for cystocele, being added the 
excision of ovoid strips from the lateral walls, if need be. Tbe retrenched 
va.gina may be still more reinforced and its eversion prevented by a series of 
circula.r submucous ligatures inserted in the following manner (method of 
Freund): 'J'he vagina. being evertc<l and the cervix uteri protruding, a well-

curved nec<llc, armed with a strand of silk-
FIG. 368. worm gut. is inserted through the vaginal 

--......... ~~ mucosa at a point a.bout an inch and a half 
"""" / from the vagino-ccnical junction, and is car

ried circuln.rly about the vagina in the sub
mucom• tissue as fa.r as the needle will con-

o veniently go; the needle then is brought out 
• through the mucous surface; after some inches 
~ of the thread ha.\'C been drawn out the needle 
t~ is re-entered in the same opening through 
Y. ~ );,..---...,. •• .:) I which it emergNl, and made to traverse ag-ain 

the submucous tissue farther around the vagina, 
is brought out, reinserted, and again passed on 
unti l it has ma.de the complete circuit of the 

81~~t~~\ii1~~~~~rr~~~~i{t~~!c~~~E~~~~- ~~t~\~t a~~~:~~alll e~:~~~~f :~:i~-~I~n°;~~~~~~~:1i1~ 
placed in the same manner a.bout an inch and a 

quarter away from the first, and a third at about the same distance aga.in away 
from the second. 'l'he uterns is now pushed up, carrying with it the vagina. 
As the vaginal walis infold and the line of the first applied suture is turned in, 
the two ends of the thread a.re drawn out firmly until the lumen of the vagina is 
narrowed so as to barely admit the tip of the finger . A knot is 11ow tiecl1 and 
made to bury itself in the submucous tissue by cutting the ends short and 
pushing the knot through the needle-opening out of sight. As the reposition 
of the utcrns is continued by the pref:sure of the finger, the second and third 
sutures each are in turn treated in the same manner. The number of such 
encircling sutures may vary with the exigencies of the particular case. They 
act by interposing a. mechanical barrier to the eversion of the vagina. anrl are 
of special value during the early months after the operation, until the nat~ral 
tonicity of the parts has been regained . ~11hey may also, by their irritat10n, 
provoke inflammatory deposits along their course, which ma.y a.ct as perma
nent sources of vaginal constriction. They should be reserved for cases which 
lrnvc passed the childbearing age. If at any time they ulcernte through into 
the vagina at any point, they are ensily removed. 

The relaxed and lacerated perineum will require perineoplasty. 'l'hese 
measures should be still further supplemented by shortening the round liga· 
ments or by anterior utero-ventral suture. If, despite the combination of 
these measures, the prolapse occur, it would be justifiable to remove the uterus 
as a part of an extensive plastic operation. 
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INVERSION OF THE UTERUS. 

dow~~~~1~~c\~1~ 1~~,u~:c~~~etutrhneedc~~:;~e i~u~·e~~:~~ ~~1~]~i~:td~.forgeu~~a~~~~; 
sion, which ma.y be pa.rtial or complete, is a. very rare accident. It has taken 
place most frequently as a. complication of childbirth: in other insta.nces a. 
polypoi<l growth, attached to the fundus, but driven down by the uterine 
contractions, has dragged with it the fundus. 

'l'hc uterus when completely inverted forms a pear-shaped body distending 
the vagina; it may be associ-
ated with prolapse to such a F 10. 3G9. 
ckgrec that it projects tltrough 
the vulva as an external tumor. 
The mucous membrane, tumid 
and congested, bleeds easily. 
In long-stan<ling cases it may 
by atrophy and cicatrization lose 
much of its peculiar glandu lar 
structure. 

The symptom most prom
inent is hemorrhage. When 
the inverRion is sudden and 
complicate~ childbirth, this 
hemorrhage is se,·ere, at times 
uncontrollable and fatal. In 
the more chronic conditions 
every degree of . metrorrhagia 
ma.y be present. '!'be symptoms 
of ~ndometriti s and prolapse will be added, a.ccor<ling to the degree of each 
which may be present. 

Diagnosis.-V aginal examination re\'eals the tumor filling the vagina. 
By deep palpation of the pelvic r.:a.vity by the rectum, or from the abdominal 
surface in thin subjects, may be made out the funnel-shaped depression formed 
by the inverte<l peritoneal surface of the uterns, into which the Fallopian 
ttlbes, the round ligaments, and in some cases the ovaries, arc drawn. (Sec 
Fig. 3GH.) 

Treatment.-ln recent cases reposition may be effected by a process of 
taxis, the patient being anesthetized. 'l'he manipulations must be conducted 
so as to produce dilatation of the cervical ring and pressure upward of the 
inverted mass. 'l'hcse manipulations should not be persisted in for more than 
an hour at a time. In the event of failure, and from the first in more chronic 
cases, some form of continuous elast ic pressure must be devised. This will 
consist of a suitable hard-rubber shallow cup to embrace the presenting portion 
of the tumor, to which a. strong stem is attached that protrudes from the 
"ag:ina externally. T o tl1is elastic tapes are attached that lead in front and 
behind to an abdominal bandage above. By means of these elastic b:rnds the 
requisite elastic pressure is exerted. Anesthesia is not required while such an 
apparatus is in use. rl1hc process of replacement is slow in its progress, and 
may require the pressure to be kept up for as long as forty-eight hours. In 
the event of' failure to reduce the inversion af'tl'r a forty~cight hours' trial of 
ela ~tic pre8su1·c; it would he justifiable to open the abdomen above th<' pubis 
and dilate instrumentally the contracted ccn·ical ring from above, while pres
sure is made from below on the vaginal tumor. In the event of final fail-
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urc to accomplish reposition by this means the total excision of the uterus 
should be done. 

TUl\IORS OF THE UTERUS. 

FrnnO-'.\IYO'.'llATA.-Tumors composed of the un~triped muscular fibers and 
of tbc connective tissue normal to the uterus arc fre<1uently dc,,eJopcd in tbc 
wa.lls of the uterus. 'l'he rela.tive proportion of muscular and fibrous tissue 
varies greatly: to those tumors in which the former preponderates the term 
myonwta is applied; to the latter, fibromata. 'l'lic class is best design.ted by 
the compound term .fib1·0-myomata. 

The number of such tumors which may develop in a single uterus is 
variable: often the growths are multiple, in some cases occUJ:ring in largo 

numbers, in others smgly. They 
Fw. 370. may a.ttain great size, and are liable 

to degenerati ~e cha.nges. According 
to the locat10n of these tumors a. 
clinical subdivision of them is estab
lished. 'Those which are near the 
external surface of the uterus tend 
to protrude under the peritoneum, 
and in that case form the subserous 
variety; those which are more cen
trally located in the wall of the 
uterus are interstitictl or intramural 
growths ; those which grow toward 
the cavity of the uterus form the 
submueous group. (See Fig. 370.) 

The tumor-ma$1.S is usually differ
entiated from the surrounding uterine 
tissue by a layer of loose connective 
tissue tha,t forms a kind of capsule 
to it and facilitates its enucleation. 
w·hen the tumors protrude from a 
free surface, their position tends to 
luxuriant <levelopment, and as the 

r'i1~~J1~~~:~~L7'.1t~?l~~:::1~11~~~~c>c3)h~~v~~c~o~~ ~i~o~"~!:ir~·o~~~d~~~i~u~o~:c~~~:~~~r~~ 
tively smaller, forming a distinct pedicle. A tumor floating in the peritoneal 
cavity is apt to provoke irritation of the serous surfaces with which it comes 
in contact, :rnd to contract adhesions with them as a consequence. Such adhe
sions a.re most frequent with the omentum and the intestines. 'rumors orig· 
inating in the tissues of the cervix may push outward between the layers of 
the broad ligament or may protrude into the vagina. A general hypertrophy 
of the whole uterus to some degree always attends the development of these 
growths. The endometrium becomes hyperplastic an<l swollen, and is prone to 
inOam111atory changes with consequent mcnorrhagia. Fibro·myomatous growths 
belong to the period of functional activity of the uterus. 'fheir na.tural tend
ency is to grow as long as menstrual life continues, while their presence tends 
to dela.y the natural menopause. After the menstrual climacteric has been 
passed they tend to undergo involution and atrophy, but in exceptional instances 
their growth remains unchecked. . . 

Fibro-myoma.ta occasionally share in the process of in\"Olution followmg 
an intercurrent pregnancy, and thus disappear. Defective nutrition, due to 
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clougation or tor~ion o_f thc pcdiclc or other int_crfcrc.nc~ with the bloo<l-~mpp!y, 
may arrest growth or induce atropliy. In this slinnkmg a process of calc1fi
cation sometimes occurs. Defective nutrition of an overgrown myoma may 
induce liquefaction of the growth at points in its interior, leading to the forma
tion of spaces filled with fluid, c.vstir degeneration, or to the permeation of a 
portion of it with serous or mucoid fluid, cedematous or myxomatous degenera
tion. Occasionally an enormous development of bloo<l-,·c~sels and blood-spaces 
takes place, angiomatow~ d1•,qeueration. Such a change may also involve more 
particularly the lymph-vessels and lymph-spaces, cons•ituting 11 lymphangio-
11wtous degeneration. A fibro-myoma may become the scat of pyogenic infec
tion, with abscess-formation. Sloughing is a not infreq uent occurrence in sub
mucous growths as tl1e result of injury and infection, in which case spontaneous 
elimination may occur, or if the necrotic masses al'e retained the phenomena 
of septic absorption in a high degree result. 

'fi1e symptoms ca used by fibro-myomata are variable and multiform, 
being ~lependent upon the location and size of the growth., the changes pro
duced m the uterus. and the complications that may arise. Interstitial and sub
serous growths may tittain considerable development without pro\'Oking especial 
symptoms. Submucous growths, howe\·er small , determine at once marked 
hemorrhages, uterine discharges, and the whole complex of symptoms attend
ing chronic endometritis. 'l'he tendency to hemorrhage and the consequent 
anemia are always marked accompaniments of this class. ~Ienstruation is 
usually painful as well as profuse, and the protrusion of these polypoicl growths 
into the uterine cavity is sufficient to occasion strong expulsive pains in the 
organ. Growths imbeddcd within the pelvis, even though not very large, ma.y 
give rise to much suffering from pressure upon adj~1cent organs-e. g. the 
bladder, the ureters, the rectum, the nerves, and the blood-vessels. Growths 
which have ascended into the general abdominal cavity cause annoyance chiefly 
by their weight, unless they have attained great size, when renal, h epatic, and 
carcfotc lesions may result. 'J.1he presence of adhesions may g ive rise to pain
ful traction symptoms. 

'J'he diagnosis of fibro-rnyomnta is to be established by bimanual palpa
tion, by which th e changes in the form and size of tbe uterus arc appreciated. 
If a distinct tumor is ''isibly pushing forward the abdominal wall, or upon 
pressure ma.y be felt within the pelvis. such manipulations and counter-pressure 
are to be made as may be required to determine whether or not the tumor 
springs from the substance of the uterus. When the abdominal walls arc 
thin, and the case is otherwise also fa,·orablc for examination, the relations and 
shape of the tumor in the peh·is may be mapped out with much distinctness, 
e!'pecially under general anesthesia. In less favorable cases uncertainty may 
arise as to whether a given mass is an outgrowth from the uterus, or is distinct 
from it, but c]osely attached to it. 'l'he depth and course of the uterine canal 
give important evidence in sett ling this question, for it is a lways elongated and 
often tortuous in cases of fibro-myoma. Careful palpation, both rectal and 
vaginal, will usually enable the surgeon to detect the outlines and estimate the 
volume of the utcrm1, and thus aid in differentiating tumors of tubal or OYarian 
origin from those belonging to the uterus. (See the sections on rrubal and 
Ovarian Diseases.) Even small nodules on the serous surface of the uterus 
may be felt by the finger: small interstitial growths may be difficult or even 
impossible to recognize1 but may be inferred from the cornpl e~us of symptoms, 
especiallv if the uteri ne canal is elongated and tortuous. In some cases of 
interstiti

0

al g rowth in their earlier course it may be difficult to differentiate the 
cond i!~on from pregnancy, but continued observation cannot fail in due time to 
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develop the distinguishing characteristics of the latter con<lition. Small ,ub
mucous growths are to be detected by the sound, and even more certainly by 
the curette in the course of the curettage to which the organ will be naturally 
subjected for the relief of the persistent endometritic symptoms present. Pro
truding polypoid masses are detected by the finger or exposed by the speculum. 

The prognosis of Fib ro - myomata, as far as regards direct danger to 
life, is in general favorable. Only a small proportion of such growths deter
mine symptoms of suflicient gravity to bring them to the a.ttention of the sur
geon . Of these, the most a.trophy and cease to become sources of suffering 
a.fter the menopause; in rare instances of the submucous variety spontaneous 
expulsion into the uter ine cavity or gradual breaking down by sloughing an<l 
escape through the vagina have occurred. In other instances, however, the 
growth is so rapid or so un intcrrupte<l even by the menopause as to entail 
serious risks to life from the compression of other organR, from its interference 
with the normal processes of life, from the pa.ins and disabilities it entails, or 
from the profound anemia caused by persistent and profuse hemorrhages. 
When comparatively young women become the subjects of troublesome fibro
myonu1.ta.1 the case assumes a serious aspect, for many years of invalidism and 
of exposure to intercurrent complications arc probable before the farnra.ble 
influence of the menopause can be expected. 'The occurrence of cystic degen
erations destroys the hope of later <lisappea.rance by in\•olution; the occur
rence of septic infection with suppurative and gangrenous processes immedi
ately threatens lifo. Growths springing from the cervical portion and extending 
between the layers of the broad ligament occasion early and severe symptoms 
from pressure upon adjacent pelvic viscera.. Submucous growths have a. 
special danger from the hemorrhages which they induce. Sarcomatous degen
eration of fibro-myomata has been reported in a number of instances. It 
must be acknowledged, therefore, that the prognosis of a. growing fibro
myoma. is always a serious one. Such a growth possesses possibilities of death, 
through the exhaustion consequent upon a. complexus of sufferings; through 
renal, cardiac. or digestive distu rbances; through the prolonged anemia. and 
consequent general nutritive failure and lessened power to withstand inter
current pialadies; through thromboses originating in the sluggish current 
of dilated blood-spaces in vascular growths; or, finally, through septic or ma
lignant changes in the tumor itself. Further than this, in n. large proportion 
of cases in which life is not directly threatened the presence of these growths 
ve1:Y greatly restricts the usefulness of the patient, pre\·ents her from gaining 
a l1vclihood, and entails upon her a prolonged condition of invalidism. 

Treatment is called for only in cases in which troublesome symptoms 
have arisen or arc impending, and must be directed to the relief of symptoms, 
the arrest and retrogression of the growth, if possible, and, lastly. the removal 
of th~ tumor by opera.tive measures. 

llemorrltage is to be comba.ted by rest in the recumbent posture during the 
menstrual periods; by the administra.tion of ergot and opium or cannabis imlica. 
in f~ll ~loses; and by thorough curettage of the endometrium, followed b.Y 
il.pplicat1ons of sa.turnted solution of the pcrsulpha.tc of iron, or by the caus.t1c 
action of a galvanic electrode introduced into the uterine cavity, through which 
an electric current of sufficient power is passed. In the event of these meas
ures failing, the removal of the Fallopian tubes an ... l ovaries will induce an 
artificial menopause, and thus put a. stop to the bleeding with rare exception~. 

!lrrest of 9rowth and retro.C/ression of tumor mn.y be ~ccured i1~ some cases-
1. B!J prolonged administration of ergot. 'fhis ma.v best be given. h.vpoder
maticall_y, from 1 to 2 grains of purified ergotin in an antiseptic solution (1 part 
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of ergot in to 10 parts of the menstruum) being used for each injection twice 
daily. If no improvement is manifest after two months' continuance of such 
injections, they may be abandoned. rl1he best effocts of ergot may be expected 
when the tumors are of recent development, are soft, and ha vc cnuscd only 
moderate s~rmptoms. 

2. By Electrolysis.-A current of from 75 to 250 milliamperes' strength 
when passed through the substa nce of a fibro-m yoma, if conti11uc<l for a suf
ficient length of time or repeated often enough, bas been demonstrated to be 
capable of inducing in some instances rapid retrogression of the tumor. Sub
mucous and interstitial growths of moderate size arc the ones most lik ely to be 
benefited by electrolysis . If possible, the uterin e electrode should be intro
duced into the cavity of the uterus, and ea.ch introduction should be preceded 
by thorough disinfection of the uterine and vaginal cav iti es nnd of the electrode 
itself. When the introduction of the electrode into the uterine C'anal is imprac
ticable, and the growth is readily accessible through the vaginal wa.11 1 a ~pear-

~~~;!:~c:1~~t~-~~egt:~~{h ,b~1 :1~~~~!~ :~i,~-~~~ fcn~~1 ~~1~f~1:p~!~e p:~~~<~::~ i101~:a ~}ei ~ ;~s~~ ~ 
The abdominal electrode should co\·er a, broad surface and be closely in contact 
with the ski n over its whole extent. Experience has shown that the uscfulne~s 
of electrolysis for the dispcrgion of uterine fibro-myomata is much restricted, 
since it not only fails fo rnrably to influence a large proportion of such growths, 
but also introduces ri sks of provoking septic and gangrenous complicationc;, of 
causing peritoneal irritation and consequent adhesions. and in some cases of 
postponin~ needed operative interference, which has to be resorted to ultimately 
under much less favorable conditions for success than would }rnyc been pres
ent earlier. 

3. B.IJ R emoval of tlte Fallopian Tubes and the Ot•aries, thus inducing arti
ficially the menopause. 'The reported r esults of this proccUure in suitable 
cases are very uniform in their success. Th e large:;;t number of cases reported 
by one surgeon is that of 'Sait1 who in 1891 reported 271 opcrntions of the 
kinrl for myornata. Of these, 6 (2.2 per cent.) <lieu as the resu lt of the opera
tion; in 8 no favorable effect resulted, the patients hn.ving; subsequently to 
undergo hysterectomy or having died; in the remaining 257 cases complete 
relief ensued, the troublesome symptoms ceased entirely, and the tumor either 
disappeared or ceased to grow. 'J11rn reported results of other surgeons are 
equally fayorablc as regards the ultimate effects upon the tumor and the hem
orrhages, but the ra.te of mortality has been greater. 

Resort to the removal of the tubes and OYarics is indicated in all cases in 
which p;rowths or hemorrhages persist despite treatment, and in which the tech
nical difficulties and clangers arc less than would attend h)•sterectomy. Early 
operation is more especia lly indicated when the patients are comparati,·ely 
young. In cases of very large tumors remornl of the appendages is contra
indicated on account of danger of inducing redema and necrosis of the growth. 
(For the technique of the operation see the sections on Dise:ises of the Tubes 
nnd Ovaries.) 

ltEMOVA l~ o .,~ Fruno -MYO;i.rATA BY OPERATIVE iiIEASUHES.-Extfrpation 
tltrou_qlt the 11agina is feasib le for growth s occupying the rngi naJ portion of 
the cervix, for polypoid growths spring ing from the body of the uterus and 
protnulin~ in to the uter in e cavity, and for moderate-sized submucous growths 
wh_ich are being pres1'e1l into the ca,v it~~ by Yiolent uterine contractions. Dila.
tat1on of the cervix arnl bilateral division of it up to the Yaginal junction may 
he dont• when required to g iro sufllcient access to the growth. tJ.1he pedicles of 
small polypoid growths may be twisted and cut with scissors. Irrigations with 
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hot water and tamponadc with iodoform gauze will suflice to control the hemor
rl1a~c, or, if not, a suitable clamp forccp~ may be left applied to the stump for 
a. f~w hours. Larf!~ i:ol.~· poi~I growth~ which fill u~ .the vag!na. re~1uire a pre
l1m111ary prol'C'SS of d1mmut1on by p1ccerneal cxc1s10n until their YOlume is 
sufli<-icntly red uced to mak e it po.:::!'-ilJle to reach their peclicles for final di\·ision. 

Submucous fibroids of moderate size, not larger th:rn a fcctal he<11l, which 
a.re being ex pressed into the uterine cavity are susceptible of removal thr('lugh 
the vagina if the latter is roomy or distcnsiblc. ~l'hc ctipsule is first split freely 
with the knife and peeled back to ea.ch side, while the tumor, helcl and drawn 
upon by suitable hooked forceps, is worked out by blunt-edged, spoon-shaped 
enucleators, assisted by the scissors as required. 'J~he work is usually tedious 
and la.borious: attempts of this kind should be restricted to small growths or 
to moder~itely large one~ which l~ave become spontaneously presse<l <lown by 
uterine contractions agamst the mternal os uteri, with some <libtation of the 
cehical canal. Care is to be t.:iken to guard against hemorrhage, shock, 
peritonitis, and septicemia, which h.:ive been the chief causes of the mortality 
attending these operations. 

Extirpation throuylt. Abdominal Incision.-Tumors which have persisted 
in growing despite the intelligent use of the measures already described, and 
are accompanied with symptoms that threa.ten the existence of the patient, 
or which seriously compromise the usefulness or the happiness of life, and 
which are not accessible> through the vagina, may be reached and extir
pated through suitable incision in the abdominal wall. The character of the 
operation will vary according as the tumor (a) projects freely into the peri
toneal cavity and is attached to the uterus by a distinct pedicle; (b) is sessile 
upon the peritoneal surface of the uterus, or, if imbedded in the wall of the 
uterus, lies near the peritoneal surface and can be enucleatcd without opening 
the ca.vity of the uterus; (c) embraces so much of the substance of the ute~us, 
and has deformed it to such a.n extent, that the removal of the tumor requires 
the removal of the uterus at the same time; (cl) when in addition to the latter 
condition the tumor has developed low down beneath the parietal peritoneum 
or into the folds of the broad lig:irnent. 

In varieties (a) and (b), after the abdomen has been opened and the tumor 
and uterus ex posed, the tumor is to be removed with the knife as if it were 
upon any other part of the body, the character of the incisions being deter
mined by the principles applicable to growths in general. Growths imbeddcd 
in the uterine wall are readily enuclea.ted as soon as they hM·e been freely 
exposed by incision of the overlying tissue. Bleeding, which usually is not 
great, is to be controlled by ligatures to bleeding points and by the pressure 
of the sutures; ligatures in mass may be required. In cases of large pedun
culated growths the pedicle may be provisionally secured with an elastic liga
ture, or by tra.nsfixion with a double ligature, or by strong compression forceps, 
while the tumor is cut away. Apposition and suture of the wound-surfaces are 
to be effected by fine silk passed deeply so as to bring the surfaces folly into 

~~~l~~~(t tl~l~et~r:11! 1 isb 1:1~~:~!i i~asre~~:c r~~ 1?~,~~~ui~1c~~~ p3e7~is~1~~lC'\~~(~:m~~!: 
cavity is cleansed from blood, and the incision in the abdominal wall is 
clo~ed. These steps constitute the procedure of myomectomy. In varieties 
(c) and (d) a portion or the whole of the uterus is removed with the tumor, aud 
the operation becomes one of supravaginal partial hysterectomy or of total 
h.IJslerectomy, as the case may be. For the purpose of gaining the required 
access to th ese tumors, which are usually large and often complicated by adhe
sions, the abdominal incision should be made free at the outset or should be 



SUlWHR Y OF THE FEMALE GENERA 1'IVE OROA1\~S. 981 

enlarged at once if the necessar,v manipulations arc found to be hampered by 
the restricted length of the primary incision. Care must be taken at the 
lower angle of~ the cut not _to wound the bladder, which is often carried up 
much beyond its usual locatwn upon the anterior face of the tumor. A<lbe
siomi .must be s~·stematical ly searched for 1 and separatefl as they arc exposed, 
e::;pccwl care bem~ taken to co ntrol bemo~Thage from them, if they arc vas
cular, b_v double ligature both upon the s ide of the tumor and upon that of 
the surfaces to which it is adherent. 
Finally, the hand is able toslipunder- Fro. 371. 
neath the tumor, to dislodge it from 
its becl 1 and to bring it out through 
the abdominal incision. Th e further 
manipulations within the pclds will 
be much facilitated by the elevation 
of the pelvis, as shO\;·n in Fig. 371, 
the position being known as 'L'ren
delenburg's position. 

After the disengagement and de
lirery of the tumor immediate atten
tion ·shou ld be gi\·en to its relations 
to the bladder, which often will be 
found extensi\'c ly attached to its an
terior face. If 'so, it must be care
fully detached well clown to the neck 
ofih eutcrus. 

met::·~~clr~~~t,:~l~l~l~(~a~~~ t~1~~~clt~;,~~;. Tren~;·i~~~l\;f.;1n~0fi,\'~:;~1~\~v:::~~:l.,~ia~1'gn~ 1' 1' 
next require attention. ]f lhc tumor 
has developed laterally between the folds of the broad ligament upon one or both 
sides, suitable incis ions of these folds must be ma.de to a<lmit of the cn ucleation of 
the tumor. This will be facilitated by preliminary ligation of the orarian a.rtery. 
The denuded surfa ces of the broad ligament left after cnuclea.t ion or detachment 
of the tumor should be brought into apposition, and complete hcmostasis secured 
by a. row of sutures running from its upper free border down to the cervix uteri. 
Where the broad ligament, though carried up on the tumor, sti ll presents appre
ciable normal folds, these are to be treated as lateral pcdicles by ty ing them off 
with successive double ligatures in mass. applied on the sides next the pelvis and 
the tumor respectively, between which they are severed. Clamp forceps may be 
substituted pro\·isionally for the ligatures, especially upon the side next the 
tumor, often with advantage in the saving of t ime. When the tumor has devel
oped ma.inly in the fundus in such a. manner that the broad ligaments have not 
become involved with it, they demand no special attention from the surgeon, 
except in cases of total extirpation, in con nect ion with which procedure they will 
again be referred to. In other cases they become engaged, to a greater or less 
degree, in the constrictor which is thrown around that portion of the uterus 
which is to const itute the pcdicle, by the division of which the tumor is finally 
completely detached and removed, together with the tubes and ovaries. 

By the means now described the isolation of the tumor will have been 
accomplished, and only a somewhat narrow mass of uterine tissue wil1 remain 
to be divide8, which will be drawn up to the abdominal wound. This, the 
peclicle, will usually be composed of the cervical portion of the uterus. Its 
treatment is a vital point in the operation , and may be conducted in various ways. 

The peclicle is at once to be strongly constricted. ~rhis may most quickly 
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be .<lone by an elastic cord, usi1~g for the purpo~e strong_ r11bbe1: tubing or 
solid cord of about one-quarter inch (6 mm.) diameter, "luch. while strongly 
stretched, is passed two or three times around the part and its crossed encis 
secured by tying them with silk or by compressing them together with a 
strong clamp forceps. Just above the ligature two large pins should be 
thrust through the pedicle, in order to prevent slipping of the ligature when 
the tumor is cut away. If the pedicle is very thick, it may be transfixed by 
th~ e.lastic cord anc~ ligated in two P?rts .. Ca.re must h.e ~ake~ in applying 
this ligature that neither bladder nor mtcstme 1s caught in its bite. A differ
ent but very efficient method of constriction may be found in the use of a wire 
constrictor with a sliding bar forced down by screw pressure. The pedicle is 
embraced by the two arms of a strong copper wire loop; the bar, pierced at 
each encl to receive these arms, is slid along them down to the pedicle, and 
then by a screw attachment is powerfully pressed against it. Any amount of 
constriction can thus be applied: the positiveness and certainty of the con. 
str icting force have made this device a. favorite with many operators. When 
it is used, after suitable constriction bas been effected the bar is secured in 
position by a small set.screw, the main screwing apparatus is detached, and 
the wire is left in place, resting on the surface of the abdomen, until the 
strangula,ted mass shall slough off and set it frer. 

'l1he pe<licle having been constricted, the tumor is cut away at a sufficient 
distance above the constrictor to ensure against its slipping off. The toilet of 
the peritoneal cavity is now to be made, with close examination to discover any 
bleeding points. Should much blood-clot or fluid have accumulated in the 
peritoneal cavity, it should be freely washed out with warm water, 110° F. 1 or 
preferably with a normal salt solution (6 : 1000) poured into it. 'l'he sponges and 
instruments should have been counted and their number written down before 
the operation, and they should be now recounted to ascertain that none have 
been left in the abdomen . 'l'he cavity having then been carefully dried, the 
abdominal wound is to be closed. At the lower angle of the wound the pedi
cle is first to be fixed by carefully suturing with catgut the adjacent edges of 
the parietal peritoneum to the peritoneal surfaces of the pedicle just below the 
constrictor; then the remaining wounded peritoneal surfaces are to be sutured, 
followed by suture of the remaining abdominal planes. 'The superficial sutures 
are not inserted for a little distance from the pedicle, but the parts are allowed 
to gape a little to receive the disinfecting tampon with which it is best to sur· 
round the pcdicle while sloughing. pon the cut surface of the pedicle is now 
placed a thin pledget of cotton squeezed out of a saturated solution of chloride 
of zinc; the gutter about the pedicle is freely dusted with a drying and antisep
tic powder (as tannin three parts and salicylic acid one part) and packed with 
sterilized cotton . An abundant sterilized absorbent dressing is placed over all, 
and may remain undisturbed for a week or more. Subsequent dressings will 
be made as required to meet the needs for cleansing and antisepsis which the 
necrotic stump ma.y present. During the second or third week the separation 
of the pedicle slough may be expected : when all necrotic tissue bas cleared 
aw~y, a deeply-depressed granulating surface will be left, which will rapidly 
slmnk and heal. 

The delay, annoyance, and possible danrrer of infection from the sloughing 
stump when treated in the way described m~y be avoided by hollowin& out the 
cut surface of the pedicle with the knife, cauterizing well the accessible por
tion of the cervical canal with the thermo-cautery, and sewing together the 
opposite walls of the cup-shaped cut surface of the stump by, first, a series of 
sunken catgut sutures to close the deeper parts, and then by a row of s1Jyer 
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~uturc5' to close the more superficial parts; the ends of the sikcr suture~ are 
to be left long, so tbat they may be brought out through the lower angle of the 
abdominal wound, there to be fastened to a transverse bar or simply grasped in 
the bite of a long-nosed clamp forceps laid across the abdomen, by which the 
stump of the pedicle may be held up in contact with the anterior abdominal 
wall. 'fhe suturing of the pedicle stump is to be done while the elastic con
strictor is still in place; then the uterine arteries are to be ligated below 
the constrictor b.v a. silk suture passed deeply into the lateral surface of 
the cervix on each side and firmly tied; the rubber constricting cord is now 
remo,•ed; any oozing of blood from between the lips of the stump-wound is 
to be controlled by the introduction of additional sutures so placed as to com
press the sources of oozing when tied tightly on its free margin. 'l1J1c toilet 
of the peritoneal cavity is now to be made, as alrca.dy described, the perito
neum of the stump united on all sides by catgut sutures to the parietal peri
toneum, and the abdominal wound abo,·e clm;ed in the usual manner, except 
at its lower portion, where it is allowed to gape to expose the suture-line of 
the attached pedicle stump. The silver suspensory sutures project through the 
gaping wound here, and are to be secured to a transYCrse support, as already 
mentioned. Care should be taken in the original application of these wire 
sutures to twist them all in one direction, and to give to all a certain recorded 
number of turns in order to facilitate their later removal when the points of 
twisting will hrwe become concealed at the bottom of a retracted granulating 
pit. The suspension of the pedicle stump having been effected, a tampon of 
ioJoform or oxide-of-zinc gauze is gently crowded between the wires and the 
adjacent wound-edges: the general wound-line abO\'e is treated as usual, and 
over all an abundant sterilized protective dressing applied (Kelly). By this 
method the pedicle incision is for a time kept extra-peritoneal, and hemorrhage 
or infection from it can be readily observed and treated. If no such compli
cation occurs, the primary dressing may be left in place for a week. anJ by the 
tenth day the suspensory sutures may be removed and the unclosed portion of 
the abdominal wound be brought together by secondary sutures or all owed to 
heal by granulation. In some cases enough of the peritoneum will have been 
detached to allow of its inversion and suture. The pedicle is then droppe<l into 
the abdomen . The canal should have been disinfected by the Paquelin cautery, 
and will serve for drainage. 

Total IIy.~tereclomy.-Ua.thcr than leave any portion of the cervix behind, 
whether treated as a peclicle fixed in the abdominal wound or as a stump 
covered over Uy peritoneum and droppe<l back into the pelvis, it is better to 
excise it tocally whenever practicable. Usually this can be done quite as 
read ily and speedily as the partial excision. In every case the preliminary 
disinfection of the Yagina a.nil of the cen•ica l canal_ should be made prepara
tory to total excision. For this purpose the patient, after anesthetization, 
should be placed in the lithotomy position, the pudenda and the vagina 
thoroughly scrubbed with soft soap smeared upon a sponge on a handle, the 
cervix curette<l and swabbed out with a solution of chloride of zmc, 1 : 10, 
and tamponed with iocloform gauze; copious antiseptic irrigations of the vagina. 
and pudenda should follow: then the cervix should be detached from the 
vagina by an incision at the cenico-vnginal junction, which sho~ild be deep
ened anteriorly sufficiently to detach the bladder from the cervix, and po~
tcriorly sufficiently to strip up the posterior peritoneal covering from th_e cerv1~ 
to :in equal distance. The spaces thus opened up should be packed with steri
lized gauze, an<l the vagina. below should also be tightly stuffed with .t~e same 
material. The patient should then be placed in the usual dorsal pos1t10n and 
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the abdominal incision made. After the peritoneal carity lia8 been opened the 
pelvis should be eJe,·a.te<l into the position of Trendelcnburg, and the remainder 
of the operation conducted with the patient in that position. 'The tumor 
shoul<l now be lifted out of the abdomen through the incision, which should 
have been made long enough to admit of its easy delivery; all adhesions are 
dealt with as they appear according to the methods elsewhere described. If 
the ovaries and tubes appear diseased, they should now first be separately ex
tirpated; if they arc healthy, they require no special attention. 'l'he relations 
of the bladder to the tumor are then identified, after which an incision through 
the peritoneum a.cross the anterior face of the uterus should be made just 
above the line of the vesico-uterine reflexion; this incision should extend 
htterally on either side to the broad ligament: this peritoneal flap is now 
stripped from the uterus by blunt dissection; soon the cellular interspace 
betw<'cn the uterus and bladder is entered, and the ready separation of the 
bladder from the uterus. is proceeded with until the wound-space l?reviou~ly 
made below from the vagma is opened into. This is made more facile by the 
way it has been distended and made prominent by the gauze packing. ny 
careful tearing of the connective tissue of the broad ligaments at either side 
of the cervix, thus exposed from the front, tho uterine vessels are identified and 
partially isola.ted ; by means of a suitab le ligature-carrier a catgut or si lk liga
ture i:- pa:::~ed around them subperitoneally, and they a.re tied, first on one side 
and then on the other, close down to the vaginal insertion. C:ne must be 
ta.ken not to include the ureters in this ligature. If the precaution is obsened 
to keep close to the cervix in passing the ligature, there is little danger to the 
ureters, which have been carried well forward with the bladder. '.I1he greatest 
danger of ~uch an accident attaches to cases in which, on account of growths 
springing from the cervix low down and extending outward into the broad 
ligament, the relations of the structures ha.ve been changed. In such cases 
especial caution must be used in identifying and isolating the structures 
a.bout which ligatures a.re to be tied. The broad ligaments are next tied off, 
outside the ovaries and tubes, by two or more catgut or si lk ligntures on either 
side. 'J1hc chief vessels supplying the uterus 11:.we thus been tied, and the 
tumor a.nd uterus rna.y now be removed in one piece between the ligatures : as 
the section of the broad ligaments reaches their base, the tumor shoulrl be 
carried forward upon the symphysis so as to expose the posterior face of the 
uterus; an incision through the peritoneum across the posterior face of the 
uterus at about the juncture of the cervix and the body is now made, and a 
posterior flap of peritoneum bluntly dissected down until the posterior wound
cavity previously made from the vagina is entered. This posterior and the 
a_ntcrior vaginal ope~ing are now connected by cutting with scis~ors inside the 
ligatures on the uterme vessels, an<l the whole mass1 thus freed, 1s taken away. 
Nothing but the most insignificant bleeding will ha.ve attended any of the steps 
of the operation until the final section of the lateral counections. After the 
last cut one or two small vaginal bra.nches will probably spurt, but are readily 
caught by bemostatic forceps and ligated . The pelvic cavity should now be 
carefully sponged out: after an assistitnt has withdrawn from below the pre
liminary vaginal packing, " fold of iodoform gauze should be passed from 
above through the superior opening of the vagina, so that it may be seized by 
the assistant and dra.wn through until its end protrudes at the vulva, while the 
upper portion of this gauze is left as a loose pack ing in the wound made by 
the ablation of the uterus. Ovec this packing the peritoneal flaps "'e drawn 
and sutured from side to side, so as to close off from the general peritoneal 
cavity the entire wound-area with its ligature. Special care should be taken 



SUROERY OF 'l'IIE FEJIALE GENERATIVE ORGA,\~'!. 985 

to co,·cr with a. peritoneal folcl the stump of the infundibulo-pclvic ligament 
on either side. When this suturing is completed, the pcl vie cavity is seen to 
be closed below by a smooth peritoneal diaphragm which •huts off the wound
cavity, which latter remains extraperitoneal and well dramed through the 
vagina. by ~he iodoform gauze pre\•1ously insertecl. The abdominal wound is 
now closed 111 the usual manner. 

In cases in which the tumor is too bulky to be readily handled, as required 
for carrying out the technique as now described, a.n elastic rubber cord may 
be cast a.bout the cervix after the anterior peritoneal flap has been reflected 
and the greater part of the mass amputated. 1'he remaining sturnp may then 
be rcmO\'C'd in the manner described above, after disinfecting the exposed cervi
cal canal by cautery. 

During the after-treatment an antiseptic absorbent pad a.t the vulva re
ceives the vaginal discharges. At the end of four thys the iodoform-gauze 
dr:iin ma.y be removed an1l the granulating cavity irrigateLl with an antiseptic 
solution. A new light packing of iodoform gauze is placed in the vagina. At 
the end of another week this may be removed, ancl no further drain will be 
required. A mildly antiseptic douche should be used daily as long as there is 
any discharge. During the first four days after operation the bladrler should 
be emptied by catheter. After the first change of vaginal drains spontaneous 
urination may be allowed. At the end of the third week the patient may be 
allowed to get up, and gradually thereafter to go about. 

GENERAL (,'ONSIDERATJONS PERTAJNJXG TO ABDmnx,u .. SECTIONS FOR DIS
EA8ES OF' TUE FE~[ALE GENEHATI\'E OlWANS. 

T he Preparation of the Patient.-Especial care should be given to 
ha.ve the bowels empty . For three <lays or more beforehand the diet should 
Le of soft, easily-<ligcsted food . On the day before operation a. saline purge 
should be gi\•en, supplemented, if need be, by a simple enenrn. During the 
same period a daily warm bath should be given ;rnd the skin of tlie abdomen 
should be well scrnbbecl with soap and brush 1 especial care being taken with 
the umbilicus. During the night preceding the operation the abdomen should 
be kept covered with gauze satura.ted with the boro-salicylic solution, this to 
be replaced in the morning with ga.uze saturated with corrosive-sublimate solu
tion, 1: 2000, after a. final scrubbing and sha.Ying of the pubes. The vagina. 
should be suhjecte<l to copious antiseptic douching twice daily, and if total 
hysterectomy is contemplated the more thorough and vigorous sterilization 
already described should be done. The patient should empty her bladder 
voluntarily before being taken to the opera.ting room ; the use of a catheter is 
rarely required . The general antiseptic precautions which must be observed. 
as to the room, instruments, etc. will be found detailed in the chapter upon 
this subject. 

1.'lte Position of the Patient.-La.rge growths which have pushed up into 
the general abdominal cavity and are readily accessible and removable without 
requiring much manipulation in the true pelvis, and small pelvic masses which 
arc cnuclcable by the fingers a.lone without the a.id of the eye and ci~n. readily 
be brought up to and out of a. small abdominal wound, rna.y be sa.t1sfa.ctorily 
dealt with while the patien t is jn the ordinary horizontal dorsal position. 
When, however, any of the steps of the operation arc em barrasse<l by the pres
ence of intestinal coils or where it is desirable to bring into sight the recesses 
of the pelvis, the patient's pelvis should be raised sufficiently to place the trunk 
at an incline of from 45° to 60° to the horizontal. (See Fig. 371.) 

Tlie lncision tltrough the Abdominal Wall .-The position and length of this 
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must be determined by the special case, and are referred to in connection with 
each condition treated of. In general, however, it should be midway between 
the pubes and the umbilicus, and as short as is consistent with the accurate, 
ready, and rapid performance of the manipulations required for the exploration, 
the separation, and the removal of the tumors. When the growths are cystic 
in character and free from adhesions, an incision from two to three inches in 
length will usually suffice, whatever the size of the tumor, the collapsed sac of 
which, having been emptied by tapping, is readily drawn out of the relati1·ely 
small opening. The operator should not permit himself to be embarrassed by 
an unduly restricted incision at any time, but should enlarge it with scissors at 
once according to the needs of the case. 

Adltesions.-~rhe search for adhesions is usually to be reserved until in the 
case of cysts these have been emptied of their contents, or in the cnsc of solid 
growths these have been freely exposed so that their attachments can be readily 
recognized and dealt with . If the adhesions arc soft and recent, they are 
easily separated by the finger-tip or sponge. If they arc firm and Va.'-cu lar, 
they should be secured by double ligatures or clamp forceps, and cut between 
them. At times the adhesions to intestine or bladder will be so close an<l firm 
as to prevent this double ligation; in this case a portion of the wall of the 
growth must be dis•cctcd away and left attached to the viscus. If possible 
the raw rnrfacc thus left attached should be folded in upon it•elf and sutured 
so as to leave a peritoneal covering exposed. Firm omental adhesions are to 
be treated by tying the omentum in sections and cutting it away. If intestine 
or bladder be lacerated in the attempts to separate adhesions, immediate suture 
of the wound should be done, and the wounded part, if possible, brought up and 
secured in juxtaposition to tl1e abdominal wound, and protected by a tampon 
of io<lofonn gauze for some days until the possibility of feca.l or urinary extra.v· 
asation has passed a.way . 

Arrest of Hnnon·hage .-The sources of hemorrhage are chiefly three
adhesions, the pedicle, and raw surfaces left by the enucleation of non-pedun· 
culatccl growths. 'l'he temporary use of clamp compression forceps, to be 
later rrplaccd by permanent ligatures if necessary, is of the greatest value 
in expediting the removal of abdominal growths. The elastic ligature for 
the compression of thick pedicle stumps has been already described. ~lass 
ligatures are often required, and can be resorted to freely with comparative 
impunity in cousequence of the fact that the tied-off parts do not necrose, but 
soon become again vascularized after ha\ring been nourished for a time through 
imbibition. Silk, as a rule, is the best material for ligatures. Masses that 
are too large to be included in a single loop may be transfixed and tied in sec
tions, two or more as the case may require. Each succeeding loop should catch 
the preceding one. )Jembranous edges or folds may be secured by a sort of 
hemstitch or shoemaker's stitch. Broad oozing surfaces may often be best 
treated by cauteriza.tion with the thermo-cautery. Cases occur in which none 
of the methods described avail fully to arrest bloody oozing from a deeply
placed raw surface. For such conditions is reserved the m::e of an antiseptic 
tampon by stuffing the cavity with iodoform gauze. For this purpose a pouch 
of iodoform gauze of suitable depth and capacity may be carried down u~on 
the bleeding surface and its cavity stuffed with long strips of the same mater1~l, 
the ends projecting through the lower end of the abdominal incision . (See Fig. 
372.) More positive compression may be exerted by stuffing successive layers of 
a long strip of iodoform gauze into the cavity, and finally bringing the end of 
the gauze out through a glass drainage-tube. the end of which is made to press 
down upon the tampon below. Later, by raising the tube somewhat, the entire 
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strip can readily be drawn out through it. Such a tampon should be removed 

after forty-eight or seventy-two hours, according to the amount of oozing. 

Fw. 372. 
fl 

If the bleeding is too copious to be controlled by such a tampon, clamp 
forceps may be appli ed ancl left in sitn for from twenty-four to forty-e ight 

hours, their himclles being brought together out through the lower angle of the 
abdominal incision. 

Cleansing of the Peritoneal C<wity.-All blood and other fluids that have 

escaped into the peritoneal cavity should be carefully removed before closing 
the abdominal wound . If there is much such material to be removed, washing 

out of the cavity should be resorted to by pouring in to it, while the relaxed 

pa.rietes arc held apart, several pitcherfuls of warm salt solution, 6: 1000, and 

110° F. in temperature. Most of this fluid at once escapes upon squeezing 

the parictes together; the rest is to be carefully sponged out. Finally, the 
utmost caution is to be used not to lca.vc in any of the recesses of the cavity 

any sponge or instrument. a deplorable accident which has happened many 

times. and to guard ngainst which it should be the invariable rule to begin such 

an operation with a. definite known number of sponges and forceps, all of which 

should be accounted for before the incision is closed . 
.Drainage.-Whenevcr the separation of extensive adhesions has left behind 

surfaces from which considerable sero-sanguinolent oozing is to be expected, 

and especially if any suspicion of possible infection of such secretions exists, 

provision should be made for drainage. If the riuestion is a doubtful one, the 

benefit of the doubt should be given to the drainage-tube, since it can be 
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removed at an early day if found superfluous. In cases where :.econ<lary hem. 
orrhage is feared a drain shoulrl be employed until the period of reaction has 
been fully established. Straight glass tubes are to be U8ed us a rule; tubes 
somewhat curve1l may better meet the indications of some cases; these tubes 
vary in length from four to six inches; they should be opt:'n at the bottom 
and pierced with from nine to twch-e small openings, not larger than 1 mm. in 
diameter, along the lower third of the tube. The lumen of the tubes may 
vary from 8 to 12 mm. (;! to j inch) in diameter. 'l'he lower enrl of the tube 
should be placed in the pouch of Douglas, while the upper portion should rest 
in the abdominal incision. '.fhe removal of fluid through the tube may be 
accomplished by suck ing it out with a syringe to whose nozzle is attached a 
bit of rubber tubing small enough to slip casil.Y into the drainage-tube, or by 
the continuous and capillary suction of a strand of sterilized absorbent cotton 
wicking or gnuzo left in tbe tube. rrhe latter method is to be preferredl as 
equally eflicient, more simple, less lik ely to introduce infection, and demanding 
much less frequently a. disturbance of the dressings. When hemostatic tam
ponade bas been required, the gauze tampon 1ikewi8e acts as an energetic drain. 
When the capillary drain has Leen introduced and the outer end of the tube 
bas been covered with an abundant absorbent dressing, it can be left undis
turbed for from twelve to twenty-four hours. All dressings of the tube should 
be conducted with the same scrupulous attention to antisepsis that character
ized the original operation. To facilitate the dressing of the tube without 
disturbing the dres.sings of the wound, it should be long enough to protrude 
through the general wound dressing; over its exposed end should be sprung a 
piece of thin sheet rubber. fifteen by fifteen inches, having a small perforation 
in the center to be stretched oYer the flange near the end of the tube. The 
desired absorbent dressing having been placed upon the tube, this rubber enve
lope is folded over it all an<l pinned or tied firmly with si lk. 'This constitutes 
the dressing of the tube, which can be opened at any time without disturbing 
the rest of' the wound dressings. When the tube is to be dressed the rubber 
envelope is opened, the saturated dressings are removed, the capillary drain is 
taken out, and with long, slender forceps bits of absorbent cotton or gauze 
are passed down to the bottom of the tube repeatedly until they come up dry. 
A new capilla.r.v drain is then placed in the tube and the dressing completed as 
before. At each dressing the tube should be gently lifted and rotated three or 
more times; this pre,·ents the omen tum or intestine from becoming caught in 
the lateral openings. 

As Jong as a. fairly copious flow of secretion escapes from the tube it 
should be retained. As soon as it becomes scanty in amount the tube should 
be removed; as long as the tube is in it is a menace of infection, and it 
should be dispensed with as soon as the conditions which made it necessary 
have subsided. If no infection has taken place about the tube, the opening 
exposed by its removal should be closed by suture at once; if slight suppura
tion has been established along its track, a mesh of iodoform gauze should be 
introduced into the sinus, to be gradually shortened and lessened in amount 
until finally advancing cicatrization makes its removal possible. 

The Glosnre and Dressing of tire Abdominal Wound.-'l'he first precau
tion is to secure union of the peritoneal edges: to ensure this, separate sewing 
of the peritoneum may be done with a running suture of catgut. l\lany sur
geons deem this unnecessary. If a pedicle stump has been brought out at the 
lower angle of the wound, the peritoneal edges adjacent to it should be ca~efully 
sewed around the pedicle below the constrictor. If at the same time a dramage
tube is inserted, it should be brought out an inch or more above the pedicle and 
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the inlcn'cn ing space sutured . By many operators all the remaining ti:-:sues along 
the wound-line arc now brought together at once by a series of interrupted su
tures, silk or si lkworm gut being used as the material. A more perfect safeguard 
against subsequent hernia wi ll be obtained, however, by separate suture with cat
gut of the edges of the fibrous structure of the linea alba or of the sheath of 
the rectus muscle, nn<l this should be done if the condition of the patient will 
wanant the slight addi tional delay which it ma.y caw~e. Lastly, the super
ficial fascia and skin are sutured. If a drainage-tube is used, one or two silk
worm-gut sutures should be introduced through the whole thickness of the 
edges at the place where the wound must ga.pe to receive the tube. 'l 1bese 
sutures, ha.ving been loosely tied when intro<luced, a.re to be <lrnwn t ight when 
the tube is removed, so as to secure, if possible, imrnedia.te union also of that 
pa.rt of the wound. If during the introduction of the peritoneal sutures the 
intestines tend to protrude, they should be kept back by " flat sponge placed 
over them un til the sutures have been introduced, enough of the last intro
duced sutures being left momenta.rily un t ied to admi t of the final withdra.wal 
of the protect ing sponge. 'rhe external dressing should be ster il e, soft, and 
absorbent, a.nd a. suffic ient mass of it should be placed over the wound to pro
tect it from acc idental infection. The wound may be st ill furth er protected by 
a layer of iodoforrnized collod ion (1: 15) painted thickly over it, or by a free 
dusting with a powder of iodoform and boric acid (1 : 7) or with oxide-of- zinc 
powder. The ma.in dressing is to be kept in place by several broad strips of 
adhesive plaster or by a. sui ta.b le binder. 

After-treatment.-Shock is to be combated upon general surgical prin
ciples. Severe pain must be relieved by the hypoderma.tic use of morphine, 
but the use of opi um in any fo rm is to be a\'Oidcd as much as possible. Vomit
ing, if persistent and distressing, is to be alleviated by sma.11 frequent doses 
of bot water, by a.n ounce of strong infusion of coffee, or by coca.Inc in doses 
of gr. t-} every two hours, and by recta.I feeding. The vomiting a.ttcndant 
upon peritonitis, should tha.t condition develop a fter some days, is to be met 
by the relief of the condition which causes it. ~L1ympanitcs is to be relieved by 
the introduction high up of a rectal tube a.nd the occasional administra.tion of a 
turpentine enema or one containing half an ounce of tincture of asafctida and 
twenty grains of bisulphate of quinia. Peritonitis, if developed, calls for 
the application of an ice-coil to the abdomen and for the use of free saline 
purges. If unrelieved by these, the wound should be reopened, collections of 
septic fluids sought for and e\«tcua.ted by free antiseptic irrigations, and thor
ough drainage provided for. H cmonbage into the peritoneal cavity may 
occur from a slipped ligature or from a vessel which, thou~h not bleeding when 
the wound was closed, has begun to bleed with the establishment of reaction. 
Symptoms of progressive anemia and shock beginning to show themselves a 
few hours after an operation in dicate such bleeding, and call , at any risk, for 
immediate reopening of the wound, exploration of the peritoneal cavity, and 
arrest of the hernorrha.ge. 

In genera l, cases of ~tbdorninal section which csca.pe any of the complica
tions na.mcd demand simply the ordinary attentions proper to a person seriously 
ill. For the first twenty-four hours nothing should be in troduced into the 
stomach except a.n occasional s ip of hot water. Thirst, if great, can be slak ed 
by cncmata. of hot water; ice and the drinking of cold wate r should be a.vo ided . 

::.t~~f ~ e~s o}hl~ q~~~is~~Lo~n1~ ;Yo 1~~ ti~!~~;:.v e ;yi~~i ~'~~111 ~lii:i e~~~:~~;1~s!~t~;f ~~1 ;f,:~~:! ~ 
thin grue l ~, beef-juice, and such-lik e preparations, arc to be used. If the 
patient will take it, peptonized milk is best of a ll. As the com'alescence pro-
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grcsses, a gradual advance to a more solid and varied dietary will be made 
according to the judgment of the surgeon in the particular case. If tbe irri~ 
tability of the stomach persists bcyon<l the first forty-eight hours, feeding by 
the rectum should be resorted to and continued until the stomach becomes able 
to tolerate food. Peptonized milk, beef peptonoids, eggs beaten up with sail 
and milk, arc recommended for rectal feeding. The bladder should be emptied, 
if possible, voluntarily, but if at the end of about eight hours spontaneous 
urination has not occurred, a catheter should be used, every precaution being 
taken against the introduction of septic matter into the bladder, the intro· 
cluction of the catheter being always preceded by a cleansing of the external 
meatus with an antiseptic wash. 'l'he catheter should be passed at intenals 
of eight hours until the power of normal urination is regained. The bowels 
should be moved on the third day by an ordinary enema if they have not been 
spontaneously evacuated before. 

Re-dressing of the abdominal wound in an uncomplicated case will not be 
required until the end of ten days or two weeks. At the end of this time, the 
primary dressing ha.Ying been removed, the wound will be found firmly healed 
and the sutures may be taken out. If any stitch-bole abscesses should be dis
covered, they will be treated on general principles; otherwise a. small protect
ive pa<l is simply laid over the recent cicatrix and suitable strips of adhesive 
plaster are applied to prevent any undue tension. During the third week the 
patient may be allowed to sit up, and according to the more or less rapid 
return of her strength may thereafter be allowed to resume her usual life. 
A protective abdominal binder should be worn for at least six months 
thereafter. 

Intestinal .Adhesions, witli consequent Angulalion and Obstruction, consti
tute a complication to be feared whenever extensive raw surfaces ha Ye to be left 
within the peritoneal cavity. It is difficult to differentiate this accident from 
general peritonitis, both conditions declaring thernsrl ves by obstinate vomit
ing, constipation, and tympanites, and tending to ~peedy death. In either 
case reopening of the wound and exploration arc called for. If angulation is 
found to be present, the adhesions must be broken up and the intestine set free. 
Re-adhesion and renewed obstruction shoul<l be prevented by the use of saline 
purges to provoke peristalsis. ~lartin suggests anointing the raw surfaces that 
are to be left behind with sterilized olive oil as n possible preventive of adhe
sion. In any case, a cardinal rule is always to draw over e,·ery raw surface 
as much of a peritoneal covering as possible by sliding and suturing before 
closing an abdominal wound. 

CARCINOl!A OF THE UTERUS. 

According to the statistics of Williams, 31 per cent. of all cases of carci
noma occurring in women have their scat in the uterus. l'he cervix is the 
region most frequently affected primarily; the body is, nevertheless, not rarely 
the point of origin. It is rare for it to occur in women under thirty years of 
age. About two-thirds of all cases occur between the ages of forty an.d sixty. 
Jn addition to the influence of age as a predisposing cause, there 1s much 
ground for assigning a. marked influence, as contributing to its clevclopm_ent, 
to chronic inflammatory conditions of the uterus, especially when combmed 
with neglected lacerations of the cervix. 

CARClNOMA OF 'fJIE CERYIX UTERI may present itself primarily either as 
an affection of the vaginal portion or of tl1e mucous membrane of the canal, ?r 
as a. no<lular infiltration of the wall of the cervix. 'l'he first form, the cancro1<l 
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of some authors, ma.y remain. for a.. long time limited to the vaginal portion . 
l t8 further spread, as a. rule, IS particularly marked toward the vagina.. 

CARCINOMA 01" Tilt: Conrus UTERI occurs as a primary disease more 
rarely than that of the cervix . It originates in the glandular structures of 
the endometrium, and thence extends as a diffuse infiltration with rapid dis
integration . 

In all forms of cervica l cancer the vagina is frequently invaded early; 
extension upward to the body of the organ is, as a rule, slow. The vascular 
and lymphatic st.reams tend outward from the cervix along the base of the 
broad ligament (Fig. 373): hence the extension of the disease in this direc-

Fm. 373. 

tion outward into the broad l igaments before the proper body of the uterus is 
in\•olved. The inguinal lymphatic glands become affected only after a. widely
disseminatcd pelvic disease has been created. 

As the in61trntion characteristic of the disease increases, the contiguous 
tii:.sucs and adjacent organs become involved; the bladder, uterus, or rec
tum (Fig. 374) ma.,v become more or less seriously damaged, and the symp
toms referable to their ir rita.tion or obstruction be added to those existing 
~reviousl y. T1lle early involvement of the connective tissue of the broad 
ligaments tl1 ickens a.n<l shortens them and anchors the uterus firmly, while it 
ma.y cause compression of the pelvic vessels, giving rise to ccdema of the lower 
extremities a.n<l to pa.in along the involved nerve-trunks. A more or less 
rapid disintegration of the new growth supen•encs early; the processes of 
infiltration a.n<l ulceration follow close upon each other: as a result, the blad
der or the rectum, one or both, may be opened into, and one great foul cloaca, 
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receivin~ urine, feces, and the debris and discharges from the utcru~, be created. 
A forer_unning ad~esire inflammation alone prevents the frc<1ucnt opening of 
the peritoneal cavity also. 

'l'he symptoms in its earlier stages arc indefinite and uncertain. Carci. 
noma.tous degeneration of the uterus may attain con8iderable proportions with

out provoking any noticeable •ymp-
Fw. 374. toms, and may finally be detected only 

by accident. More frequently the oc
currence of vague pains, irregular hem
orrhages, and a somewhat prufuse and 
offensive vaginal discharge invites ex
amination as to their cause. '..L'hc ir
regular and easily-provoked bleedings 
which mark an invasion of carcinoma. 
when it occurs at the period of the 
menopause are often attributed to the 
menstrual irregularities which so fre
quently attend it. The occurrence of 
such bleedings at that period of life, 
therefore, is to be considered a suspi
cious circumstance and to call for care
ful examination. 'The discharges that 
attend a disintegrating carcinoma are 
thin, watery, and dirty, often acrid 

cancer of both Lips of the Uterus (Skene). and mixed with shred<ly dCbris, ai1d 
exceedingly offensive. 

The diagnosis declares itself at once to the eseand to the touch, upon exam
ination, in cases that are well advanced in their development, but in the earliest 
stages it is impossible, except by the ai<l of the microscope, to differentiate the 
<liscase from the inrlurations an<l erosions due to ordinary inflammatory con
ditions. In all suspicious cases a small section of the affected tissue should 
be removed and submitted to the examination of a pathologist. If the affected 
part is high up, and hence not readily accessible, scrapings from the deeper 
mucosa should be obtained with a sharp curette for similar examination. 

The prognosis is that which attends like malignant disea!':e elsewhere. 
The average prolongation of life when the disease pursues its natural course is 
from twelve to eighteen months. 'Ihe younger the patient the more r.apid the 
course of the disease. If the disease is detected early enough to admit of the 
absolute removal of all affected tissue, permanent cure ma,y sometimes be expected. 
The early extension of the disease outward along the lymphatic channels of the 
deep peh•is, which for some time it may be impossible to detect, makes the 
prognosis in any given case uncertain. Jn estimating the proportion of cases 
in which permanent relief is obtained by extirpation, the consideration of all 
cases in which tl1e clinical diagnosis has not been confirmed or established by 
the microscopical findings as determined by a competent pathologist must be 
excluded. l'his is especially important in dealing with malignant disease of 
the vaginal portion, for which simple inflammatory conditions are often mistaken. 
~J1he principles which govern the pro~nosis of carcinoma of the uterus arc tlrn 
same as obtain in other organs of the body, rno<lified by the special anatom
ical relations of the uterus. Cure is to be expected only from operative meas
ures tha.t will secure the removal of a very consillerable zone of npparc~tly 
healthy tissue around and beyond that which is manifestly diseased .. Smee 
carcinoma of the portio vaginalis is usually detected at an earlier period of 
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development, and naturally extend:-; slowl_y ~tt first, it will alwa.ys prc~cnt the 
br(l'cst proportion of Clll'C:" of any of the forms of the disca)'ic. 

cT reatment.-Tbe prevention of the development of carcinoma. of thr 
uterus has a. practical side tlirough the probable predisposing influence of 
chronic endomctritis, c8pccially when accompanied with laceration antl erosion 
of the cervix . rrhc proper treatment and early cure of such conditions, there
fore. assume importance in the prophylaxis of cancer. The occurrence of 
1rregula.r hemorrhages or the development of leucorrhcal di~charges in women 
who arc approaching or h:wc passed the menopause shoul1l be the ~ignal for 
immediate a.ncl thorough examination of the uterus. The presence of cancer 
having been determined, its total extirpation i~ w be <lone a.t the earliest pos
sible moment if the disease apprars to be still sufficiently limited to afford 
ground for hope that its removal is practicable. 

Cancer of the portio vaginalis, when still limite<l in extent, even though 
some extension to the vagina may h::we taken place, may be attacked with st1mc 
hope of permanent cure by exc ision of the diseased tissue and thorough cauter
ization of the tissue left behind . The cervix having been drawn down to the 
vuh'<l, a provisional ligature is first paRsc<l around the uterine arteries by a 
cun1 c<l needle armed with a stout thread introduced in c>ac:h lateral vaginal 
fornix. 1rhis having been tied, the disca~ed tissue is freely cut away with 
8Cissors or scalpel until apparently healthy tissue alone remains. When all 
Olee<ling has ceased a thermo- or electric ca.utery point should be thoroughly 
applied, so as to produce a deep cauterizing effect. The subsequent treatment 
is simple : the eschar separates in due time, leaving a. granulating surface 
which heals rapidly, requiring only the use of daily antiseptic douches for 
clean8iug purpo~es. For some time the parts 
should be carefully watched, and the appear- Fw. 370 
ance of any suspiciou::; change should be met 
by the immediate repetition of the treatment. 

Cases originating in the mucous mem
brane of the cervical canal, or presenting 
much infiltration of the cervical substance, or 
inrnlving any portion of the corpus uteri, call 
for the tota.l extirpation of' the uterus, pro
vided the disease is apparently :-;till limited to 
the uterus. ~L1his removal of the uterus should 
be <lone as soon as the diagnosis is clearly 
established. If possible, it should be done 
through the vagina. alone, but if this is ren-
dered difficult by the large size of the uterus , 
or the contracted cond1t1on of the vaginal pas
sage, an incision through the abdominal wall 
may be adde<l. A thorough preliminary disin-

!f1~t~f<l1 ~~ t~~n~~1gin;o~~"~t~f' l~~~c:.1t~~~1cc~~~1i~ 
should be thoroughly curettcd, and cauterized 
either with the actual cautery or by a tampon 
moistened with a saturated solution of chloride 
of zinc. If the latter is used, it should be a.p
plicd three days before the major operation is 
to be done. Edebohl'sPoi.ition. 

Var1inal 1Iysterectom71--As an immedia.te 
urdiminary to the operation the rectum and bladder should have been emptied, 

" 



99~ AN ,LJfERICAX TEXT-BOOK OF SURGRRr. 

the pubes shaved, and t~orough disi~1fection of the external genitals and thighs 
made. For the operation the patient should he placed upon her back \\ith 
pelvis raised in an exaggerated lithotorny pos ition . (Sec Fig. 375.) 

'J'he labia and perineum having been retracted, the ccn·ix is seized bv a 
suitable voJgcJla forceps and drawn as far down as possible; the cxcavationw in 
the cervix left by the curctting and cauterization is first well irrigated with 
sublimate solution, 1: 1000, an<l then filled with a tampon of iodoform gauze, 
and its lips sewed as closely together as possible by a. continuous suture. 'l'he 
cenix is then lifted strongly forward, so as to put the posterior rn[!inal pouch 
on the stretch. A trans\'erse inc:iRion is next made just behind the cervix 
through the vnginal wall, ~pening into the sac of Douglas .. A series of sutures 
is then passed so as to ui11te the pm;terior e<lges of the peritoneal and vaginal 
incisions, and thereby control bleeding from the vaginal vessels severed by 
the cut. 

The cervix is now •lrawn stron~ly to one side, and a. moderately large 
cuned needle, armc<l with a strong thread, is thrust through the lateral reflr.c
tiou of the \'agina. as close as possible to the uterus, deeply into the base of 
the broad ligament, and after executing a sha.rp curve is brought out again 
about a quarter of an inch from its point of in~ertion . 'J'h is manreuYer may 
be a ided and guided by the forefinger introduced into the posterior incision 
already made. 'J1he cervix havi ng been permitted to drop back into its mttural 
position in the middle line. this ligature is tightly t ied, and thus the uterine 
artery encompassed by 1t is ligated . After the same mancc11ver has been exe
cuted upon the opposite side, the tervix is further separated from the vagina 
by prolonging the incii;:.ion alrca<ly ma.de, laterally, inside the lip:atures; the 
cen•ix is separated from the broad ligaments on each side up to the limit of 
the tissue grasped by the lateral ligature applied. If bleeding points present 
themseh-es, they should be controlled b.Y the insertion of additional sutures 
from the vaginal surface. These hcmostatic sutures, a~, indeed, all ligatures 
applied throughout the course of the operation, sl1ould be tied with great firm 
ness. 'l1he cel'\'ix is now drawn backward and <lownwar<l so as to expose the 
anterior vaginal pouch and put the bh1ddcr attachments upon the strekh. The 
remaining vaginal attac111nent is now divided by a transver:o;e incision in front 
of the uterus and as clo~c to it as possible. '11his incision shoulfl open into the 
cellular interspace Lctween the uterus and the bladrler. By the finger, aided 
by scissors if necessary, the bla.<lcler is stripped off-great care being taken to 
keep close to the uterus in the work of separation, lest the bladder be injured
until the peritoneum is reached. The extent of tissue to be worked through 
before the peritoneum i~ reached will vn.ry eonsiderahl,v in different subjects, but 
the diminished sense of resistance communicated to tlw fin~er when the peri
toneum is reache<l will suffice to indicate its presence. even though it he i1ot rec
ognizable by the eye. It ma.'· be at once opened, or its incision may be deferred 
to a later stage of the operation, whichc,•cr may seem the more COll\'Cllient. The 
cenix has now become freed for somC' distance aboYc the vaginal attachment: 
its safe liberation from its broad-ligament attachments remains to he accom
plished. H aving been drawn down as much as possible, a liirature, by means 
of a strongly curved 11ce,lle upon a suitable handle (Dc!'cliamps' needle), is 
carried upward close alongside the uterus, so as not to encompa:;.s too gre:tt a 
portion of the lateral tissues still holding the uterus; the thread, ha Ying been 
brought out again, is securely tied, ;uHl the greater part of the ti8!-'Ue gras~ed 
by it is cut. ~L1hc ends of the ligatures should be left long. Dy a suecess~on 
of ligatures thus n.pplied, taking care to include in each ligature a portion 
of the tissue held by the preceding one, followed by successive snips of the 
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scissors. the broad ligaments arc ~radually tied an<l cut off. 'The application 
of the higher ligatures ma.y he facilitated by rctrovcrting the utcrns by the 
help of a finger pa~setl through the posterior incision o\·cr it:; fundus, together 
with volsclla forceps to make traction. and pulling it down as for as possible. 
By this act the upper part of the broad ligament, twi~tc<l upon itP.clf, is made 
readily accessible. '11he lateral attachments being all finally cut, the anterior 
peritoneal rcHcction 1 if not cut before, is now cut acro~s and the uterus entirely 
liberated. 

After the removal of the uterus, if' the appendages present readily, they 
ma.y also be removed. No prolonged search for them, howmrer, should be 
made, as their retention docs not subject the patient to any serious subsequent 
annoyance. If a.t any time in the course of the manipulations the intestines 
tend to protrude through the peritoneal opening, which is uncommon, they should 
be crowded back by a sponge. to which a. marked string is a.tta.chcd to identify 
it for subsequent removal, passed into the peh•ic cavity. 'J.'he sponge tampon, 
if one has been inserted, l~aving been withdrawn, and all bleeding having been 
absolutel,Y controlled b.v ligatures, suture~, or clamp forceps, the parts should 
be irrigiltecl with a mild antiseptic douche, and finally dried with sponges upon 
suitable holders. 1.'he vaginal wound may be diminished in extent by a suture 
applied at either lateral commissure. but this is not important. 

A strip of iodoform gauze is next pushed up into the peh·ic cavity for 
drainage purposes, its lower portion being coiled up in the vagina. The 
ligature ends should now be gathered up, those from each side being made into 
a separate twist, and then gently pulled down so as to invert into the open 
vault of the vagina. the raw surfaces to which they arc attached. They are 
left coiled up in the vagina to act as drains, to be ultimately removed after from 
one to two weeks as they g radually become detached by the separation of the 
stumps .which they h~lcl. A separate small piece of iodoforrn gauze should be 
stuffed mto the intro1tus, to be frequently clrn.nged as requi red by the ex i~en
cics of urination. An abundant soft absorbent pa.d is placed over the vulva, 
to be clrnnged whenever saturated with the discharges. 

'l'he aftm·.treatment is very simple, and is gu ided by general principles. 
Au easy convalescence, free from pain and constitutional disturbance, is usual. 
At the encl of the first week the long gauze drain is withdrawn and the vagina. 
~ently irrigated. After another week the patient may be allowed to sit up. 
:From time to time gentle traction should be made upon the ligature threads 
until they finally have all c:ome away. Careful vaginal douches may be given 
daily as required for cleanliness. After three weeks, walking and gradual 
return to ordinary life may be begun. 

ofte~ nl~~c~~lu1~~ :)~::~~ic~~l~l~enc~ 1~~~~~c 1 ~~:i:~1i~ti~u~st:~f~~p1·~~~n~;~~~i~<:g~~;~i:~ 
by su itable long-jawed clamp forceps, which are left in situ, protruding from 
the vulv:.u· openi ng for from forty-eight to seventy-two hours, when the.v may 
he gently loosened and remove<l without fear of further hemorrhage. lf the 
clamps arc to be used, the posterior and anterior peritoneal pouches arc to be 
opened first, and through these openinO'S the blades of the cla.mps arc to be 
adjusted close to the uterus. If the 01~ra.tio11 is embarrassed by rigidity and 
narrowness of the introitus or of the vagina, the perineum ma.y be incised so 
as to obtttin more room. 'fhe proper sutures to close the ineision arc to be 
inserted after the utems has been rernoYed. 

H emorrhage, s<'psis, ligature of a ureter, and wound of the bladder are 
accidents against which the surgeon must be especially on guard. The liabil
ity of some tissue to slip out from the jaws of a clamp when a. large mass of 
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tissue is hcl<l in its gra~p is a~ important objection to the use of damp~ in 
such a. manucr. In the applicat1011 of ligatureR, also, too great a mass of ti~sue 
should not be embraced by the loop of a !"ingle liµ:aturc, for the ~ame r<'a."on. 
In an~r event, p:reat care should be taken to see that perfect hcmostasis is oh
tained at each step of the operation. .As to 1;cpsis1 the chief source of infec
tion is likely to be the uterus itself, owing- to defects in the attempts at Mcril
izing it. Special care should he taken to make this preliminary work thor
ough. The ureter is liable to be wounded or to be inclurlecl in the grasp of a 
ligature or clamp if' care is not taken to keep close to the u•crus in all lhe 
manipulations involving the base of the broad ligaments. When such an acci
dent happcns1 if not fatal, it results in a uretcra l fistula.. A tear of the blad
der is also po~sible during its separation from the cerv ix if the operator is not 
careful to ronfine bis dissections to the tissues close to the uterine substance. 
If the bladilcl' is torn, immediate suture of the rent should be done, and a ~oft 
catheter retained in the bla.dder for fhe days. 

rl1he mortality attending the opera.tion Of Yaginal hysterectomy is governed 
largely by the operative skill and experience of the surgeon and the varying 
resisting power of individual patients. The rc~ults of t~e late~t-g:athercd expe
rience inditate that in general the mortality inherent m the operation is le~s 
than ;) per cent. The immunity from recurrence whic.:h it :o;cc:ures is difficult to 
estimatr properly, owing to the impos:~ibility of dctenni11ing with preci!'ion 1 in 
any given case, that no extension of the disease hr_vond the limits of the uterus 
has not already taken place. It is evident that the earlier hy~tercctomy is done, 
the more probable will be the total extirpation of the disease :md the ~rcater 
tl1e probabilities of future immunity. Suffic:irnt experience has not yet been 
published to warrant exa.ct statements on this head, but it is not likely that 
results will be much different from those which arc knmu1 to follow the extir
pation of carcinoma in other parts of the body, as the lip and the breast, in 
which parts freedom from recurrence is known to fo llow in a l::irge proportion 
of cases radically operated upon. 

Pa ll iati ve T reatment o f Advanced Cases.-Unfortunatcly, a large 
proportion of cases of cancer of the uterus do not prC!'Cnt themselves to the 
surgeon until the disease has extended beyond the limits of the uterus, espe
cially along the lymphatics of the pelvic connecth·e tissue in the base of the 
broad ligaments. 'l1his is indic:atcd by the fixation of the uterus and by the 
indurntions perceptible to the finger in the parametric ti$sues. Disintepntion 
of the carcinoma.tous growth is also more or lcl'S a.dvanced, hemorrhages are 
frequent, and the discharges arc copious anti offensive. Such cases may Le 
temporarily much benefited b~v free c:urctting of the softening tissue, followed 
by thorough cautcriza.tion. The curettin~ should be done with a i::;harp curette, 
and should be ra.dical in its extent. If the bleeding prornked by it is not 
quickly checked by irrigations with hot water nml compres~ion with an iot.lo· 
form tampon, hemostasis may be secured by deep i::;uture~ introduced so as to 
encompass the bleeding points. When the bleeding has been slopped the 
cauterization i1'1 to Le done. For general uHe chloride of zinc is the most con
venient a11d cf-Jicient caustic. The technique of its use is as follows: Small 
plcdgC't~ of absorbent cotton, soaked and wrung out of a. ::;atura.ted solution of 
zinc chloride, arc stuffC'd into the cavity lcf"L by the curetti ng until it is fillci~ 
up. ~! 'he adjacent surfaces of the vag ina. arn i;mcared with an ointment ol 
bicarhonrtte of sodium and petrolatum, 1: 3, and the vagina. filled with a. tam· 
pon of :th$orbent cotton wrung out of a saturatc1l solution of bicarbonat~ of 
sodium, the latter provision being adopted to prevent cauterization of th~ vag1~a. 
On the third day the tampon and as much of the caustic packing as will e:l.'!1ly 



Sl'lWEnY OF 1'IIE FEJIALE GE,Y.ERA'l'IJ'J;' 01w.1,\;~. 997 

come away arc to he rc>rnovcd. By the fifth da.y all the packing will have 
hcrn n·moved. Between the fifth an<l tenth days the e::;char will come away, 
lc:l\'ing behind a granulating surface, which will to a large extent contract 
and cicatrize during the subsequent weeks, while simple cleansing douches are 
u!ol-ed. A notable amcliora.tion of all symptoms at ouce occurs, and is main
tained until the processes of infiltration and breaking down have again become 
far ad\'anccd. 

i'ifAl~IG\'ANT ADENOMA of the corporeal endornctrium is a trani-;itional form 
of cfoscasc between simple inflammatory hypcrpla!'ia of the glan<lul:u· structures 
of the cnclomctrium and carcinomatous degeneration. It is characterized by 
an abundant new formation of glandu1ar tissue that tends to infiltrate the 
deeper tif:.sue:-;. It is slow in its growth, possibly taking some years to develop 
serious symptoms: it::; most prominent symptom is Lcrnorrhagc, which, if the 
affection is developed before t_he menopause, is a menorrhagia.; if later in life, 
is irregular in its attacks. ] f subjected to the curettings an<l cauterizations 
efficient against simple inflammatory glandular hyperplasia, it quickly recurs, 
and after a lapse of a more or less prolonged pcriot.l., from three to five years, 
develops into typic:il carcinoma., with inrnh·cment of' adjacent tissues, metas
tasis, and death. 

'l1he diagnosis is to be ma<lc by comparison of the h1:-1tological findings 
from microscopical examination of deep scrapings, with the clinical course. 
The microscope shows the marked and irregular proliferation of the glands 
with diminution of intcrgla.nclular tissue. and the history of the ca...;;e is charac
terized by repeated recurrence after treatment. Such an a~scmblage of con
ditions, particularly if a new de\•elopment in a woman who is approitching or 
ha-=. pac.;:-;cd the meuopaul'=e, is sufficient to establish the probable diagnosis of 
malip;nant adcnoma an cl to make radical treatment justifiable. 

'l111c treatment is the same as for true carcinoma of the body of the 
uterus-viz. tota.I hysterectomy, by the vagina. if possible. 

SARCOMA O:E' 'l'Jrn UTEHUS is rare: it ma.y occur a.t any period from child
hood to old age; its most frequent de,·elopment ha~ been noted as a degenerative 
cbanp;C' in fibro-myoma.ta.. Its symptoms an<l cause are not cssentiaJl,v <lifferent 
from those of otller forms of uterine malignant disease, and its treatment is 
the same. 

THE FALLOPIAN 'TUBES. 

lNFLA~DIATlON 01" TllE FALLOPIAX TUBES, or S.\LPIXGTTIS, is a frequent 

~~d~!~i:ti;·it~ei~1~<l s:~~~~~~~~a~0e:cf~:~~~;t~~0s~~~~~ni~f atl~i1~~~o:~,~~~~1i1:~ re~=~~i~ 
to nearly a.ll cases of salpingitis. 1.1uberculosis O<'cagionally develops in the 
Fallopian tubes and determines its own type of inflammation. Cancer of the 
uterus, as it disintegrates, is accompanied with secondary septic infections that 
may be propagated to the tubes and determine there inflammatory complica
tions of more immedia.te danger and suffering tlia.n the primary disease. Both 
tubos become affected in nbout onc-lrnlf the cases. When but one tube is 
diseased, the left tube is the one most frequently ,Lffccted. 

Patho logy.-rrhc changes in the mucosa. of the tubes arc those common 
to inflamed mucous membranes in general, :wcl depend, as to their extent, 
upon the intensity and depth of the inflammation. 'J'hc tissues of the tube 
become infected1 swollen, and succulent; the secretion is increased in 
a.mount, and in the more se\'ere cases is purulent. 'J'he tube elongates and 
becomes somewhat convoluted. '11he most important changes are those which 
result from the involvement of the peritoneum in the inflammatory processes. 
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Local peritonitis may be excited either by cxtcni;;ion of the inflammation 
through the wall of the tube to its im·esting peritoneum or by the escape of 
infective secretions from the open abdominal end of the tube. Diffuse, rapi<lly
fatal peritonitis may result, but in general the peritonitis remains localizCd 
within tl_ie pelvis, and by its e~ut~ate cements togeth~r to a varying degree 
the pel \'IC organs. In the lll:lJOnty of cases the pcr1toncal inflammation is 
limited to the immediate neighborhood of the abdominal end of the tube, 
the fimbrioo of which become agglutinated and adherent to tl10 ovary or other 
adjacent structure. The minute uterine orifice of the tube early becomes 
blocked by inflammatory swelling of the mucosa, so thot the occlusion of the 
abdominal opening determines an accumulation of its secretions witLin the 
closed tube and its greater or less <listent ion, forming a co1H•olutet.l sausage-like 
body hanging down by the side of the uterus. (See Fi~. 376.) 

F10. 376. 

llydrosnlpinx(lfennig). 

If the retained fluid is purulent, the condition is that known as pyosalpinx; 
if the secretion is mucoid and limpid 1 possibly chocolate-colored, a liydrosalpi11x 
is present. A hloody effusion constitutes llematosalpin::r . There is reason to 
believe (Bland Sutton) that nearlc• all cases of blood-effusions into the Fallo
pian tubes arc results of a. tubal pre~nancy. 

'L'he ovary becomes involved early when the inflammation extends to the 
peritoneum. Its capsule undergoes inflammatory thickening; its follicles. are 
unable to discharp:e their contents and become converted into cygtic dilatations 
(Fig. 378); the suppurative process may extend to one of these dilatations, 
and an ovarian abscess result. 

Pus enclosed in a Fallopian tube is practically an abscess within t11e c~\·
ity of the pelvis, and has often boen spoken of as pelvic ahseeos. If the rn
fection is nctive and the local conditions are fovorahlc, the pus ma.:' continue 
to accumulate until great distention of the tube has been produced; ~1e:in
whilc, extensive adhesions to adjacent organs are formed, so that the ultimate 
opening of the abscess may be into intestinc1 vngina, or hladder. or it may 
find its way to the surface in the inguinal reg ion . Le~~ frequently it bursts 
into the free peritoneal cavity. In more favorable cases the ohRtruction at the 
uterine orifice mny be overcome and the tube discharge itself into. the uterus; 
in other instances the acti,,e suppuration is arre~tcd, the secret10n becomes 
inspissa.ted, and a thickened, chronically inflamed tube, enclosing a. limited 
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a.mount of thick pu~, rcmainf.I. A ~low accumulation of serous fluid may take 
place into such a. ca\'ity, converting it into a. hyclroBalpinx. 

Salpingitis may from the outset be le8s se\•erc in its type than has been 
de:.:cribcd. may llC\'Cr determine peritoneal complica.tions, aml, like any other 
mucous catarrh, may sul~si~lc an? leave no permanent tlamagc behind it. '!'he 
swelling of the mucous lmmg of the tube leads to tempomry oh~truction of the 
uterine orifice, and to the producti_on of the s_ymptom~ of tubal distention with 
the increased mucous secretion. Under treatment the inflammatiou subsides, 
the orificC' ag;tin becomes patent, and the retention is rclie\·cd by the escape 
of the ~ecrctio n into the ut erus. Such attacks arc liable to recur. 

~L1h c symptoms of salpingitis will Yary according to the acuteness of 
the attack, the virulence of' the infoction, the involvement of' the peritoneum, 
and the existence of occlusion and distention of the tube8. Acute suppu,ra
tive salpin,qitis is ushered in by rigors, fever, and pa.in in the lateral regions 
of the pelvis. Pressure into the pelvis, either from above or from the vagina, 
shows great tenderness. Conjoined manipulation makes evident to the finger 
in the vagina. or the rectum the more or less swoll en tube. ~L1he involvement 
of the peritoneum is signalized by a more diffused pain and tenderness, with 
some tympanitcs. The pouring out of exuda.tc into the pelvic pouch and the 
cementing together of the organs give to the examining finger a. sense of a 
hard mass filling up more or less of the pelvis, enveloping the uterus and 
appendages, and immobilizing the uterus. The later ~eneral symptoms a.re 
those of chronic septicemia attending pus-collections anywhere, lea.ding to 
exhaustion and death. 

C111t0NlC SALPINGITTS.-If the acute onset is limited in its invasion and 
subsidC's into a. chronic sta.te, there will persist a. dull pa.in in the pelvis, which 
is aggr:wated by motion, as in walking, or by coition; there is local tenderness; 
menstruation will be painful, the Aow being increased i11 frequency and amount; 
the enlarged tubes, more or less obscured by adhesion to a.dja.cent viscera and 
by inflammatory exudat ions, will be perceptible to the exam ining finger as elon
gated swellings at the side of or bcbinrl the uterus. The pa.tient is rendered a. 
chronic in valid by reason of continual pa.iu au cl the aggra.vation of her !'mffer
ings which a.ny attempt to engage in the a.cti vi ties of life produces. If the 
affection is b ila.tcra.l, steri li ty results. 

CATAH.RllAL S .\LPU\GITTS declares itself by pain, tcndcrnc~s. and swelling 
along the course of the tubes, which foll short of the more threatening and 
severe symptoms already detailed. A sudden amelioration of all symptoms 
may occur, with disappearance of what may prcviou~ly lia.\·e been a. well-defined 
tumor, as the infl ammation subsides sufficiently to permit the tube to empty 
itself into the utcrns. 

The diagnos is rc<1uires a. careful comparison of the history of the case 
witl1 the symptoms and con1l itions evident to physical C'xamination. 'The dif
ferentiation of ~a.lpingitis from other pelvic con<litions which may be confoun<led 
with it is often diflicult, and Mmetimes impossible, previous to opf'ration. Doubt 
may a.rise, more especially in cases of sm;.tll onHian and parovarian growth::., 
~arly tubal pregnancies, small pe.dunculate<l uterine fibro-my?mata. 1 exudations 
mto the substance of the broad ligaments. and even retroflcxrnns of the uterus, 
all of which may simulate closely the conditions of chronic salpin~itis. A his
tory of a labor or abortion compliua.tcd by the development of pentoneal symp
toms as the beginning of the trouble in question, or of trouble developing 
after some minor gynecological procedure, or of the previous existence of a.n 
acute vaginitis :rncl cndomctritis possibly or confosscdly gonorrheal, creates a. 
strong presumption in favor of sa.lpingitis. Pain, tenderness, and a llcfinable 
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intrnpC'lvic ma~~, all may attend thr conditions rnumeratC'cl as liahlr to be con. 
founded with i-alpi11gici~. but the <·harattcri~tic hi:-;tor,\· is likely to be lacking. 
Ornriun affccrion:-; form swellings that are not ~o directly tontinuous with the 
uterus as arc tllhal !'.wellings: broad-ligament effusions. c·ompnrati,·el.r rare

1 
are 

lower down iu the pelvis and depress the vaulr of the rngina.: a retroflexion 
of' the utcru~ will e . ..;c;1pe recognition only through ha~te or lack of practice in 
the examiner. ~otwithstanding these academic <li~tinctions, it is often the 
('<l'C that adhesions ~rnd exutlations and distentions Foo alter the relations and 
contour of parts in the pelvis as to make thrir positive identification impos
sible to the most experienced cxnminer. Salpingitis m::1y coexist with other 
intn1pclvie affections, another source of confusion being thus added to the 
diagnosis. 

Tubercular Ralpingitis ma.y he suspected when, in young women who~e life 
is n.bovc suspicion us regards gonorrheal or other common septic infection, the 
usual signs of tubal inftammn.tion and enlargement dcYclop. Jf tuhcrrulo~is 
in other parts of the body coexists, the su!'ipicion is strengthened. 

The prognosis of the milder forms of i:::llpingitis is good: even in c·ascs 
whose onset is acute nnd severe, under proper treatment sperdy amelioration 
and ultima.tc recovery ma.v be hoped for. Thi~ occurs only when the di:-ea.se 
is arrested and t<ubsidcs. without haYing ca.ui::ed oc·dusion of the abdominal 
opening of the tu hes. ln ~ome of the~e ca.ses. however, the recoHry is not 
absolute, but n. latent infection remains for an indefinite time that may be 
reawakened into !'evere activity by !'Ome new exciting cause in after-y.ears. 
Under proper trca.tment decided amelioration. and octa!-iionall.Y entire reco,·cry, 
ma.y a.t times be secured in cases that prc::-;cntcd every c,·idcnce of occlusion of' 
the tube: in a. large proportion of such c::i~cs, however, the condition persists 
uninfluenced to any marked extent by treatment, nnd is to be relieved only by 
extirpation of the tube. 'Vhen the suppurntion is frnnkly declared and is pro
~re.-:!"ive, its sponta.neous crncuation through the vagina or the rectum ma.y be 
followed by ultimate recovery or by gmdual wasting from prolonged septic 
~1 b:.orpt ion. 'l'he clanger of the bursting of Ruth an a\J;-.cess into the general 
peritoneal cavity, with rapid <lea.th, is always cou~ic.lerable. 

'l'he treatment in the acute sta.ge requires, first of all. ab~olute rest in the 
recumbent po~ition. Hot fomentations should be hpt applied to the hypog-<L"
trium: copious hot vaginal douches at intcn-nls of four or six hour.:5 should be 
admini::-;tcred: the bowels ~hould be freely mo,·cd by salines; pain, if sc,·cre, 
should be controlled by opiates, but the amount given should be kept at the 
minimum consistent with the relief of pain. As the acutene.ss of the symp
toms Rubsidcs the fomentations a.re omitted, the douches are diminished in fre
c1uency1 and a grndual restoration to acti,·ity is allowed. If with the subsi
dence of the acute symptoms the evidences of permanent cha.uge, involving 
intra-peritoneal inflammatory exudates, occlusion, and distention of the tubes, 
persist, the further adoptioi1 for a time of mea11s for promoting absorption 
of infhunrnatorv cxudates is to be recommended. The iodic.les and :-:.:iline 
laxatives may ~be administered: the \'3.tdt of the ngina. may be paintec.l 
with tincture of iodine once or twice a week. A weekly insertion of a vag
inal tampon charged with boro-glyccridc m::ty be resorted lo. The regular use 
of a copious hot v::iginal douche twice daily for a prolonged period is to be 
kept up. . As long as improvement attends these measures they should be ccn
tinued. In :1 fair proportion of ca~cs a. gradual return to health takes p~ace: 
many, howeYcr, remain rebellious, any temporary impro,·cmcnt being qu1~kly 
overcome if the patient attempts to f!O about or to perform any work. "hen 
the disease hus been demonstrate1l to be incurable b~1 these means of treatment, 
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extirpation of the lliscascd tubes by a.bdomin:il section shoulrl be done. rrhis 
extirpation should not be dcforre<l until the patient is worn out through long 
suffering, but i;;houhl be rc:->orted to a.." soon as the inefficiency of le!'~ radical 
measures has been unmistakably demonstrated. The technique of the opera
tion required for removal of the tubes" ill be considcrc<l in connection with 
that required for the extirpation of degenerated ovaries, with which they are 
usually a~sociatcd. 

When the suppuration within the tube is abundant from the outset, and 
ca.uses the rapid accumulation of a considerable amount of pus within the 
clilatc<l tube or in spaces outsi<lc of the tube shut in by adheRions, attended by 
all the local and constitutional symptoms of an acute a.bsce~s, the pus-cavity 
mu~t be evacuated as speedily as possible by punctul'e from the vagina if it 
tends to bulge into that canal and its fluctuation is apprecia.ble there; other
wiRe by abdom ina.l section and cnucleation if possib le: in any event, tlio cavity 
must be opened atHl emptied, the contact of its contents with the general peri
toncuru pre\'Cnted as far as possible, and free drainage provided for by means 
of glass tubes reinforced with iodoform gauze tampons. 

NEOPLA~)lS OF THE FALLOPIA?\' TUBE arc \'C'l'Y seldom met with, ancl hardly 
merit special attention . Descriptions of one or two isolated cases of rn,voma 
and of primary carcinoma may be found in literature. According to Bland 
Sutton. a<lenomata. are not infrequent, being met with as papillomatous masses 
springing from the tubal muco:;:a distending the tube and sprouting out into 
the free peh'ic cavity. They determine a copious effusion into the peritoneal 
cavity, and are possible causes of some otherwise inexplicable cases ot obstinate 
ascites. 1fubes thus affected should be extirpated by abdominal section. 

TUBAL PREGXAXCY.-For details pertaining to the etiology and patho
logical anatomy of tubal pregnancy reference muRt be made to treati8CS upon 
obstetrics. Its diagnosis and treatment, howeYe1-, engage in a special degree 
the attention of the surgeon. When rupture occurs, in a great majority of 
instances the immed iate and bolfl intervent ion of the surgeon is requirnd to 
avert impending death. In the few instances in which the conditions after the 
primary rupture of' the tube mttke any further development of the emb~·yo 
po«sible, the ultimate intervention of the surgeon will he required, accordmg 
to the Rpccial conditions of the particular case. either to avert disaster from 
a second rupture, to secure the remornl of a sac filled with an infected mass of 
decaying debris, to liberate ;_t feeble or impcrfectl_v-de\'eloped footus, or to rid 
the bod_v of the encumbrance of the degenC'rated remains of a fcc'tus that has 
perished. All forms of extra-uterine gestation pass their primary stages in 
the Fallopian tube. As the growth of the ovum proceeds, the structure of the 
tube is such as to make ine"itable one of the following e\·cnts : 

1. The n1scular relations of the ovum may be so defoctive that after a few 
weeks it perishes; an extra\•asation of blood from ruptured chorionic villi pro
duces or attends this result; the r3pidly-increasing distention of the tube from 
this hemorrhage may be so great as to ca.use its rupt~1rc, or, if not, there per
sists a blood-tumol' of the tube, a ltematosalpin:r, which ma~· rupture at some 
later time or remain as a source of local irritation, attended with pain and pro
ducing di,ab il ity . 

2. If the ov um has become fixed in the outer third of the tube, it may 
<luring the first eight weeks of its development become extrudecl into the peri
toneal ca\•itv t hrouO'h the stil l open ostium abdomina le. Shock and hemorrhage 
accompany 'this accident. This is the most frequent ~ource of intra-peritoneal 
pel vie bcmatocclc. 

3. If the ovum continues to grow, or if it is suddenly enlarged by a copi-



1002 AX AJ!ERICAX TEXT-BOOK 01" SC'lWERY. 

ous hemorrhage into its villi, rupture of the tube incYitably results (Fig. 377). 
Such rnpture is frequent between the third an<l tenth weeks after impregnation, 
and is rarely deferred beyond the twelfth week. If the site of the ovum is 
along the n;icldle third of the tube, the line of rupture nm.'· be through the 
floor of the tube into the connectirn tissue of the broa<l lif!arnent, but in the 
great majority of in!Stances the rent opens into the free peritoneal cavity, with 
discharge of the ovum and a variable amount of blood directly into it. The 
loss of bloocl and the shock attending the rupture may be sufficient quickly to 
induce death. When the effused blood is moderate in amount, it may be shut 
off from the general peritoneal cavity by adhesions and eventually be absorbed, 

FIG. 3i7. 

or it may become the subject of infection and septic changes. Jf the primary 
rent is too small to permit the escape of the ovum through it, recurrences of 
bleeding are induced until fatal anemia results. 

4. If the rent in the tube opens into the connectiYe-tissue spaces of the 
broad ligament, the hemorrhage becomes restrained by the resistance of the 
tissues, and a more or less extensive hema.toma or heurntoccle of the broad 
ligament re~ults. Tf the ovum is nlrea<lv dead. or die~ as the result of the 
rupture, it and the effused blood will in 1:imc become absorbed, and recovery 
after a. prolougcLl ill ness may result. If the ovum !->urvivcs the accident, room 
for its further growth for a time is provided for by the gradual opening up of 
the broad ligament. · 

In the majority of cases the fc.ctus. aftel' a variable period of feeble stru~gle 
for life in its new relations, dies. If it escapes infection. it may be ret!li11cd 
for an indefinite time, undergoing mummification or saponification or becoming 
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encrusted with lime-salts. ~lore frequently infection is transmitted to it 
through adj:~cent tissues, and the decomposition and suppuration resulting 
produce a l11ghly septic pchic abscess. lf, however, the lifo of the fcctus is 
prolonged, ib growth is attended by the formation ()f a sac by the stripping 
up of the peritoneum from all the adjacent parb. Rupture of this sac nrny 
occur at any time: if the rupture should involve the site of the placenta, pro
fuse and rnpidly fo.t:il bleeding results; otherwise the fcctus may escape into 
the free pcritonc:d cavity, and, being still nourished by its previous placental 

~1~~~cl~~~~i~11~;u~~
1~1 i~)t°t11i~s r~~::·t~~:~:~~~; o~g·~~1 ' t~~\;1tu<:·~t~~;u:~i~:~r 1~~~~.\~~~ 

place, tlie fcctus die, the li c1uor a.mn1i be absorbed, and indefinite retention of 
the degencra.ted f'ootus follow . In any case in which abscess-fonnation takes 
place the collect ion may find _vent externally through the rectum, vagina, 
bladder, or utCl'll/:i 1 or ma.y pomt through the abdominal wall. 

The diagnosis of tubal gest~tion before rupture is very difficult. A 
distinction is to be ma.de from mHammatory conditions of the Fallopian 
tube or of the broad ligament and from small ovarian growths. At best, 
the decision can rarely, if ever, be a positive one. The early symptoms of 
conception when the ovum is fixed in a. tuhe do not differ so much from those 
a.ttending uterine pregnancy as to attract attention, so that it is not until rup
ture takes place tha.t suspicion of the presence of any trouble is awakened. 
~J.1he symptoms that attend rupture are pain. shock, vomiting, and the signs of 
internal hemorrh:1ge. l'here is usually some blooUy vaginal discharge, accom-

~~~:.~~~~~itii,1;~1~·e~~(~!u1~~;d1~:~n ~.~~b~·:~1: .. !;·o:c~,~~~s~~t~r~~e s1t;~:i~~~t t:t::~TI~s~ 
acute intestinal strangulation or perforation or a.xial rotatiou of the pediclc 
of an ovarian cyst. ~1he condition may be confounded with tha.t due to the 
passage of renal or biliary calculi. 'l1he analysis of the symptoms and the 
a.tten<l:int circumst:wccs should, however, so strongly indic<ttc the presence of 
a. progressive intcma.l hemonhagc as to justif)' immediate opening of t11e abdo
men1 thereby to con·oboratc 01· dispro\·e the diagnosis. If the rent is minute 
and the hemonhage slight, possibly frequently recurrent, the signs of ttcute 
anemia a.re absent and the case resembles one of an inflamnuitory na.ture. 

When the rupture takes place into the connecti\·e-tissuc spaces of the broad 
ligament, the pain and shock are considerable, but arc less threatening of 
immediate dissolution, and pass off after a. time, while to the tourh an effusion 
into the substance of the broad ligament is perceptible. If the embryo lives, 
its further growth will cause a gradually increasing laterally placed tumor to 
develop. in which in advanced cases the outlines of the fcctus may become 
perceptible. 

The treatment of a tubal pregnancy should, if pm::sible, consist in its 
imme<lia.te extirpation by abdominal section. 11he improbability of the con
dition being recognized in its earliest stages will render operntion for its 
extirpation at tha.t period. before rupture, very rnrc, although then it could 
be done with facility. The comparative safety of abdominal section, the 
clearing away of obscurities tha.t ma.v ha.,·e hung a.bout the diagnosi/:i, and 
the definite removal of the disease which it secures combine to render such 
operative interforcnce desirable as soon as reasona.blc ground is found for 
believing a. grav id tube to be present, rather than the udoption of the clec~ric 
cnnents and interstiti::il injections which have been proposed for clc~troymg 
the ovum ~md leaving it in situ. 

When rupture has occurred and dangerous hcmorrlmge is going on, the 
abdomen must be opened at once by an incision several inches in length, free 
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enou,!!h to permit the easy inspection of the cavity of tl1c peh·is: the ruptured 
tuhc mu"t he removed ancl perfect hcmosta~is he effected by ~uitab l c ligatures, 
afll•r which all blood-clots and other effusions must be sponged out, followed 
by ('Opious f\ushings of the pelvic ta\'ity with wnrm i--a lt solution. ln many in
strinres great rich·antage will be deriYed from a simultnneous intravenous infu
sion of ~alt solution to the extent of a quart or more, to overcome anemia and 
shock. lf the operation has been preceded by n.. more or less prolonged history 
of recurrent hemorrhages, with formation of adhc~ions and inflammatory exu
~Ia.tc:-;, the cl<'ansing of the peritoneal ca.v ity must l>e jrnperfoct, and drainage by 
tube and gauze tampons will be required. Jf a. sec011dary rupture of a broad
ligamcnt sac has ta.ken place, after the peritoneal c:tvity lrns been deanscd the 
rent in the sac, if possiblci should be sewed into the abdominal wound, and the 
cavity trca.tc<l thereafter as an a.bscess-ca.vity till it becomes obliterated. 

In cases in which primary rupture into the connective-tissue spaces of the 
broad ligament has been attended with the death of the embryo, no opera
tive interference is called for. But if the embryo survives and continues to 
grow, it should be removed without delay. Before the fifth month the gcota
tion mass can be readily enucleated as a whole. From the fifth month onwar<l 
the in\'Olvcment of neighboring parts by the expan:-.ion of the sac '\ill have 
become such as to prohibit enucleation. rl1he sac must then be se\\ed into 
t he inci::ion in the ab<lominal wall, and incised, the footus removed, and the 
placenta removetl if it is detached; otherwise left for sub!"equent bpontaneous 
detachment, while the cavit)~ of the sac is irrigated, tamponed with iodoform 
gauze, and treated as an open abs.ces.s-caYity. Especial ril'ks attend attempts 
to remove a growing extra-uterine fcetus of this class, owing to the possibility 
of the placental site being at the place of incision; in whi(;h case a (;Opious 
hemorrhage will result, to be arrested only by compression of the abdominal 
aortrt. 

Whenever infection of an extra-ulerine fretal mass has taken place, the 
decomposing suppurating collection must be dealt with according to the gene
ral principles applieable to such abscesses. It is only in cases in which the 
abscess tends to point into the vagina that attempts sl10uld be mac.le to reach 
it and evacuate its contents through that canal. 

'l'he hope of securing the ultimate delivery of a viable ch ild should nernr 
cause postponement of operatiYe interference after a diagnosis of extra-uterine 
pregnancy has heen arrived at. since such children, if they arrive at term and 
are delivered li ving, are genernll,Y puny and malformed and rarely survive many 
weeks, '\hi le postponement of operative relief is always attended with increas
ing risk to the life of the motbrr. 

SURGERY OF THE BROAD LIGA:'itENTS. 

PARAJ\IF.'rRITTS or PELVIC CE1.1.0LITIS.-lnfiammation of the connectivc
ti$sue R~1bsta ncc of the broad ligaments is comparatively rare as a primary dis
ease. Its gener:ll cause is sepsis conveyed through some abrasion or other injury 
of the ''a.ult of the vagina. or of the wall of the uterus, by means of whic:h an 
infective infhunmation is excited jn the course of the veins or lymphatics of 
the broad ligament. 'J'he resulting phlc~mon ma.y cam~e an inflammatory infil
tration o l' varying extent of the pelvic subperitoncal connective tissue which 
irnbeds and fixes the uterus. 'l'he overl:ying peritoneum shares in the inflam
mation, and adds its own exudates and adhesions to those criused by the chringes 
in the cellular tissue. r_rhe inflammation tf'nds to terminate in suppuration: 
not infrequently a chronic non-suppurating inflammatory condition is engen-
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Uercd. which JH'01luces infiltrations and contractions ~uflicirnt to cause perma
nent di~placcmC'nts and impairment of function in the prh•ic ,.j~ccra. 

The symptoms tlo not differ from those already de:-><'ribc•l in connection 
with inflammations of the cndomctrium and of the F:illnpian tube~; whieh con
dition:-; arc u:-;ually i11 :-omc <lcgree a~:5ociatccl with the ccllulitis it:-clf'. In the 
more acute form8 the pain is severe: rigors and fever attt'lHl the on~ct of the 
attack, and a.re continue(l by the establishment of s.uppuration. The pus may 
discli:irgc it~clf by \\ay of the Yagina, rectum, bla<ldcr, or ahdominai wall. and 
by t~1r f~nna.tion of imperfectly drained pus-cavities ma.y giYC rise to :L wa:-;ting 
!lept1cern1a. 

The d iagnosis is to be made by careful bimanual examination, which will 
show the existence of' an infiltr::ition into the spaces or the broad liga.mcnt, pro
tnnling downward into the vagina, displacing. pos~ibly, the uterus to one side, 
an<l spreading up\Ht.rd and outward within the broad ligament to the brim of 
the pclviti. lf the peritoneal pouches can be felt to be empty and the O\'aries 
free, the diagnosis is corroborated. The existence of other inflammatory com-
9lications will m;ually make all these conditions obscure. 

The prognosis in recent cases, under proper treatment, is in general good, 
but when by long-standing chronic inflammatory conditions permanent atrophy 
of tis:sue, with cli..;,placcment an<l adhesions of organ:;;. has developeU, a. state of 
permanent invaliclisrn is crcatet.1 which at be:;;t can be only ameliorated. 

'.rhe treatment is the same as that which has already been detailed 
for other peh-ic inflammations. An especially <lefinite good result may be 
expected in these cases, when the acute symptoms ha.ve subsided, from the 
use of local re:0;olvents, as painting of the vault of the vagina with tincture of 
iodine, pl'olong;cd an<l frequent hot nginal douches, an<l the use of bo1·0-glyce
ritle vaginal tampons. 'rhe prolonged an<l free use of saline catha.rtics is like
wise of great value. 

PEr~vrc JI1mATUCELI·: rna.y be accepted as a genera.I term for all blcod
cffusions into the pelvis. Effus ions into the free peritoneal cavity are desig
nated by the term intra-peritoneal hematocclc; those into the c.onnective
tissue interstices of' the broad ligaments, by the term ltematoma of tlie broad 
lif!lllllent. By far the most common source of intra-peritoneal blood-effusions 
is tubal gestation, and they have already been considered in connection with 
that condition. 'fhe production of hematoma of the broad ligament as the 
result of rupture of a gra.vid tube has also been described. Such hematomata 
ma.y ahso be cau~c<l by the rupture of \·aricose veins situated in the ti ssue of 
the broatl ligament. Such accidents ha\'e commonly associated with them 
the su<ldcn arrest of the menstrual flow. 

Extravasations of blood in considerable amount into the tissue of the broad 
li,i!amcnt arc likewise among the common accidents from imperfect llemostasis 
after operations for the removal of growths from tha.t .structure. The after
eour:;;e of these hema.tornat~l. does not differ from that of similar effusions in 
other parts of the body. 'l'he flui<l portion is absorbed.; the residual elements 
gradually disintegrate and are slowly absorbed; and ultimately the effusion 
disappears. In cxcf'ptionnl instances an accidental infoction is introduceLl and 
suppuration complicates the course of the case. 

'l'lte occurrence of the hemorrhage is marked by sudden sharp pain in the 
pelvis and well-marked shock. soon passing off wilh the rapid development of 
a more or less extensive tumor within the hwers of' the bro:.ul ligament. In 
the n1orc aggravated effusions the pressure 0°f' the blood-mass dissecting into 
the connectiYe-tissue paces ahout the rectum ancl bladder pro\•okes marked 
tenesmus of those parts, and in the rectum mechanical constipation. Local 
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examination reveals to the touch a. diffused tumor within the broad ligament, 
which, when of sufficient extent, can be appreciated by abdominal palp:ition 
as a. mass ri s ing up laterally from the pelvis, distinctly confined within mem
branous barriers. This tumor is free from the extreme scnsitivcnc~s '\ hich 
attends inflammatory effusions, and later will be obscn-e<l to undergo grcvlual 
contraction, finally to disappear. 'l'hc 1md<lennes~ of the attack and of the 
development of the tumor and the absence of the characteristic signs of acute 
inflammation will serve to diagnosticate a hernatoma from an inflammatory 
effusion: the distinct limitation, the nodular feel, the lateral position, and the 
speedy cessation of the constitutional signs of hcmorrlrnge w11ich attend hema
toma will differentiate it from the soft, limitless, shifting mass, pmdiing down
ward the posterior vaginal vault, which results from bleeding into the free peri
toneal C<tvity-a form of l1emorrhage which, if extensi\·e enough to produce 
marked symptoms, almost invariably goes on to a fatal end if not arrested by 
operative measures. 

Small or partly absorbed hematomata may be confounded with tumors of the 
Fallopian tubes, with fibro-myomata of the uterus developing outward into the 
folds of the broad ligament, and with cysts of the broad ligament: but careful 
stu<ly and repeated observation of the later course which the pch·ic ma.'1-S pur
sues should suffice for the distinction. 

The treatment of hematoma of the broad ligament is purely expectant. 
Intra-peritoneal hematocele requires abdominal incision, exposure, and ligation 
of the bleeding point, involving the ablation of the distended and ruptured tube 
and the clcanoing of the peritoneal cavity from the effused blood. 

SURGERY OF TllE OVAHIES. 

0VA IUAN lIERNIA.-An ovary has occasionally been found in a hernial 
sac, in which relation it may present itself as a tumor as far down as the labium 
majus. Unless it becomes inflamed or the subject of other disease, such dis
placement has no pathological significance and produces no symptoms nor dis
ability. Suspicion of the presence of an ovary in a hernia. will be :noused if 
a somewhat hard, elastic, ovoid body is detected in a labium or in the inguinal 
canal, which resists pressure and temporarily swells during the menstrual 
epochs. If upon examination the uterus is found to have its fundus tilted 
over to the affected side, and a connection between the uterus and the ovoid 
body can be established by manipulation, the diagnosis is rendered certain. 
If the ovary can be reduced into the :1bclominal ca"ity, it should be done, awl 
its further escape pre,·cnted by a suitnble truss; if the ornry is diseased anJ 
the cause of suffering, it should be extirpated, otherwise no treatment is 
required. 

PROLAPSE or THE OVARY downward into the peritoneal pouch behind the 
uterus, where it may readily be felt by the examinin:;?: finger, is not uncommon. 
It may be due to relaxation of the broad ligament from imperfect involution 

~~t~~· ~~~~~rm~:~s t~.r~:r:ibs:v~n ~~·~~g~!,~! ~t-~go~·~s1~/;1~1:nt; i~~-a~~~e ;~;l~i:~~cs::; 
be consequent upon tlie changes attending retroversion of the. utcr~s. 'fbe 
mere change in its position has no special s ignificance an<l g ives rise. to no 
symptoms, but when the O\'ary is enlarged and congested its presence m the 
cul-de-sac ma~ expose _it t~ ~uch pressure during defecation, walking, ~r ?oition 
as to cause pam and d1sab1lity. When such p.ymptoms <tre present, 1t 1~ g~n
erally the case that the displacement of the gland is onl_v an incident m m
flarumatory disturbances of the ovary, and the tube is often firmly bound by 
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;.iflhe ... ions in its place. If the ovary is movable and there is no coexistent 
disease calling for its ablation, and yet the <lisability from its presence in the 
cul-<le-sac is such as to call for relief, it may be liftc1l up by shortening the 
round ligaments. 

lNFl,AMMATroN 01'' THE OvARIES.-Three classes of inflammatory affec
tions of the ovaries may be distinguished: l. An acute septic inffam.mation, 
tending to rapid disorganization, the organ being implicated in an acute, 
often fatal, sprca.ding septic inflammation of the uterus, tube, and pelvic peri
toneum. 2. An inflammation likewise exciterl by infection from a pre-existing 
salpingitis of subacutc or chronic type, in which first the capsule of the 
ovary, and later the deeper strnctures of the organ, become involved. 3. A 
slowly-developing, primary inflammation of the tissue of the ovary itself, 
chronic in its tendencies, having its beginning in a, ch l"onic hyperemia of the 
gland, due to functional derangement and sexual excitation, and displaying 
but little tendency to involve adjacent organs. Between the first two of these 
classes there is no distinct dividing-line: the difference is one of' degree and 
not of kind-one of clinical rather than of etiological or pathological import
ance. In both classes the ornrian inflammation is an incident in, or a part 
of, a widespread affoction involving the endometrium, the a.ppendages, and 
the contiguous peritoneum. The conditions attending the <levclopment and 
extension of this septic inflammation, and the manner in which the ovary 
becomes involved in it by infection, h<we already been described in the sections 
dernted to Inflammations of the Uterus and of the Fallopirm 'l'ubes. 

':t1hc changes which are produced in the ovary are those incident to gland
ular inflammations in general. In the more acute and virulent attacks tissue
necrosis and suppuration 
quick ly supervene, with de Fw. 378. 
struction of more or less of 
the gland, a.nd with subse
quent history of pelvic ab
scess in those cases in which 
limiting adhesions form 
early enough to shut off the 
general peritoneal cavity 
and to avert speedy <loath 
from diffuse septic perito
nitis. In the milder cases 
the investing tunic of the 
ovary is thickened by inter
stitial proliferation and by 
deposit upon it of plastic 
peritoneal exudatcs, which 
at the same time bind it 
more or less extensively 
anrl firmly to a<ljaccnt sur
faces. The ovary is for a. 
time swollen by congestion 
and inflammatory exudates 
both into the follicular cav i-
ties ttnd among the fibers Chronic Ovaritis with Multiple Cy!:its {Winckel). 

of its stroma. Later, this 
enlargement gives place to a.trophy and condensation through. abs~rption of 
effusion, organization and contraction of new-formed conncctn•e tissue, and 
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general process of sclerosis of inflammatory origin. ~.L1his atrophy of the tissue 
of the gland ma.y Le more tha1_1 compensated for by persistent an<l increasing 
cystic 1lilatation of altered follicles, by blood-effusions, arnl by limited suppu
rn.tivc foci, RO that a ''ery manifest enlargement of the organ may persi:;t 
indefinitely (Fig. 37H). 

Every degree of disease in respect to acuteness or chronicity, and to the 
amount of ti:::suc-clamage inflicted, may be prcscntc<l in different cases. Iloth 
ovaries ma.y be affected, or but one. When but one ovary is affected, a later 
affection of the other is prone to occur. 

11'he prognosis will vary according to the character and extent of the 
tissue-changes. U n<ler favorable circumstances, with proper t reatment, in 
the less severe ca:-.cs recovery may be secured with more or lc:-:s atrophy 
and loss of secreting structure. In many cases, in<lee<l , there will be pre
served sufficient normal structure to carry on the process of O\'Ulation and 
to make impregnation possible if the Fallopian tube is also patent. In the 
more severe cases. when abscesses have formed, spontaneous evacuation may 
'>CCUI', most frequently through the rectum, with sub:o;equent contraction and 
obliteration of the cavity. an<l gradual absorption of inflammatory exuclates 
an(l atrophy of the remnants of the destroyed organ . In a large proportion 
of cases, however. the inflammation of the organ persist:-; for an indefinite 
time, with alternations of remission and exacerbation of its ~ymptoms, a con
stant 80urce of suffering a.nd of disability. When the pus-cavities exist in the 
ovary they may determine the signs indicative of retained pus. and when not 
relie\·cd by art or nature may lead to exhaustion and death from septic absorp
tion, or in more favomble cases may undergo resorption. rrhe prognosis in a 
gi\•cn case will be closely bound up with that of the complicating salpingitis 
and perimctritic peritonitis, of which ;1ccount must always be taken. 

'l'hc sym ptom s arc> not definite, being usua lly obscured and dominated 
by those due to the pre-existing tubal and peritoni tic conditions. Often a tube 
and an ovary are bound up together indist inguishably in a. mass of inflamma
tory exuchitc. Pain in the ovary is constantly present ;u; a. dull ache, rendered 
worse by physical exertion or by local pressure or concu~sion, as in defecation 
or coition. Violent pain is usually excited at each menstrual period : if the 
lo~~ of blood is profuse1 the pain may be alleviated after the flow has become 
well established. ~Iultiform reflex pains are prone to be manifested in distant 
parts, with marked emotional and neurotic di8turbances of the most varied 
character. 1'he general health 8uffers, digestion i8 interfered with, and in the 
chronic forms permanent invalidism is entailed. Sterility is the result of the 
changes in the tubes and ovaries and of the impossibility of enduring the 
marital approach by reason of the pain it produces. 

In cases in which the surrounding disease is comparatively !\light, or in 
whid1 it8 results h:tvc been wodified by time and treatment, the enlarged, 
nodula.ted, sensitive ovary may be isolated and recogn ized by the finger in the 
vagina or the rectum with the help of bimanual palpation. 

The t reatment is that which has already been described as required for 
inflammation of Liie Fallopian tubes-rest, purgation, local antiphlogistic and 
rcsolvellt applications, general bygiene, and, finally, in default of reco\'.ery 
under such measures, extirpation of the d iseased organs by a.bdommal 
sect10n. 

Chronic Ovariti.g not due to direct septic iitfection is slow and gm.dual _in 
its development, being preceded for a prolonged period by simple hyperemia. 
~l'his long-continued congestion eventuates in degenerati\·e changes, the more 
aggravated cases presenting thickening of the investing tunic with degeneration 
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o.f the follicles i?to small cysts, and an increase in quantity of the connective
t1ssue st roma, with atrophy of the proper g landular tissue. 

'The etiology of this ovarian congestion and inflammation is obscure: it 
is a.Ppare?tly closely assoc.iated in ma~y inst~nccs with deranged ovarian inner
vation; 1t develops most freq uently with exc1tahle, unstable, emotional natures ; 
~t may b? associat~d .with ~ngra.tified, perhaps unrecognized, sex ual desire, an<l 
m some instances it is exc1tcd by unnatural sexual gratification. 

me~!'t~a~Yp:1~:~s7~1:~~ti~~:~~~o:~ ~~1~d;e~~0~x~~s~bbo~~a;~es~u~~ngt~~;~~~j i~t f:;e~ 
quency; the ovaries are tender and swollen ; backache and headache, with the 
myriad vague pains of' neurrtsthcnia and hysteria, are freq uent attendants. 

The diagnosis is to be mnde by bimanunl palpation, by which the tender
ness and the enlargement of the OYaries arc directly ascertained and the signif
icance of the symptoms confi rmed. 

'rhe prognosis is favorable1 as a rule, under proper treatment. But when 
profound st ructural changes ha.ve taken place in the ovaries, a less favorable 
prospect is to be ackuowledgerl, and in some cases nothing short of the ablation 
of the diseased organs will bring relief. 

In the treatment those measures which have to do with the regulation 
of the general life play an important part. All occasions of emotional and 
sexual excitation are to be removed. Moderate exercise, the avoidance of 
everything lik ely to induce or aggravate pelvic congestion, regular hours of 
sleep, rest in bed during the menstrual periods, regulation of the bowels, ancl 
general tonics, are to be enjoined, com bined with prolonged counter-irritation by 
repeated blisters to the abdominal surface o,·er the site of the ovaries. As a. 
last resort, when all measures have failed to afford relief, and chronic suffer
ing and invalidism are unavoidable1 the affected organs may be extirpated by 
abdominal section. 

Ablation of the Uterine Appendages by Abdominal Section.
'fbc names of different surgeons arc often attached to this procedure. and the 
practice may possibly be convenient in th e direction of brevity1 but the above 
simple descriptive term is much to be preferred. Th e term oOphorectomy is also 
in frequent use. 'This term, however, docs not in itself include the idea of the 
remoYal of a part or the whole of the Fallopian tube, which, as a rule, is as 
important a part of the operation as the removal of the ovary. As a genera.I 
term, therefore, the designation "ablation of the uterine appendages," being 
brief, comprehensive, and descriptively correct, deserves to be used to the excl u
sion of " II others. 

Abla.tion of the uterine appendages has been ad vised in the preceding pages 
for th e following conditions: l. Insuperable vagina.I atresia; 2. Cases of 
uterine fibro-myomata attended with serious mcnorrhagia; 3. Chroni c in flam· 
mation of the Fallopian tube, with retention of inflammatory products within 
the distended tube: 4. Chroni c and in tractable inflammation of the ovary, 
attended with pain and di Ra.b ility; 5. Early tubal gestation. 

In a,ddition to theRe indications, the operation has been resorted to many 
ti mes for the relief of mark ed nervous distu rbances of maniacal, epileptic, and 
hysterical character, whi ch were aggravated or elicited by each recurr ing men
strual epoch. In a few instances marked improvement has followed the opera
tion, but in so small a proportion of cases tb:i.t at present the weight of authority 
is against the operation in these neurotic cases unless distinct evidences of 
dil-lcasc of the ovaries can be obta ine<l. Tn severe and intractable dvi;:menor
rhea cine to such arrested <l('vclopment of the uterus that the normal° function 
of the uterus in the processes of menstru:ition is imperfect, while the ovaries 

" 



1010 AN A1lfERJOAN TEXT-BOOK OP SURGERY. 

arc sufficiently developed to produce their regular monthly molimina, the 
rcmO\·al of the appcmbges is the only treatment avai lable, and is to be resorted 
to without hesitation after failure of prolonged efforts to stimulate the growth 
of the uterus. 

Operative Technique.-The preparation of the patient and all the attendant 
details for the prevention of septic infection are the same as have been elsewhere 
described (p. 985). 'l'he incision through the abdominal wall is short, midway 
between the umbilicus and the pubes; the opening in the peritoneum should 
be simply large enough to admit two fingers, which at once seek the fundus of 
the uterus an<l thence trace the tubes outward to the ovaries. If there are no 
adhesions, the conclm;ion of the operation is very s impl e, and is quickly accom. 
plished by pulling tho ovary up into the incision by the fingers or by suitable 
forceps. Th e broad-ligament pedicle is transfixed by a needle or pointed for
ceps, which carries through a loop of strong silk thread with which the pediclc 
is tied in two parts; into the loop on the uterine side the tube is pulled, so as 
to secure the removal of most of its length. Th e kn ots having been strongly 
and securely tied, tbe pedicle is severed about a quarter of an inch beyond the 
ligature, and the stump, after having been carefully inspected to detect any 
possible hemorrhage, is dropped back into the pelvis. 

In cases of uterine fibro·myoma. if the tumor is large and adherent, great 
difficulties may be experienced in finding and removing the ovaries. The 
situation of the ovary will vary greatly according to the site and direction of 
growth of the tumor. 'J'he tumor must be pulled aside an<l each ovary sought 
for after such enlargement of the abdominal incision as nw.y be demanded to 
secure case an<I precision of manipulation. If the difficulties in securing the 
ovaries are found to be insurmountable, hysterectomy may be substituted. 

When the appendages are matted together or are gl ued by inflammatory 
adhesions to adjacent structures, their enucl cat ion and rcmoYal introduce com
plications into the operation which demand time and the greatest amount of 
patience and skill upon the part of tho operator. Especial difficulty and 
danger attach to adhesions to the urinary bladder and to the intestine. As 
a. rule, enucleation can best and most safoly be accomplished by the fingers. 
It is to be remembered that the ovary, swollen and heavy, naturally sinks 
down into the posterior peritoneal pouch, where it becomes covered in by 
inflammatory exudate. ll ere, therefore, it is to be sought by the finger, which 
begins its work by breaking down adhesions at the lowest point of the posterior 
pouch as it proccrds to dig out the ovary from its bed of exudate. Carefully 
keeping close to the ovary, it is gradually enuclca.ted; the swollen or thickened 
tube ma.y be identified as the enuclea.tion proceeds, and is in tum liberated, 
unt il finally the mass is sufficiently unfolded to he brought up into sight. 
Should the broad ligament be so shortened and rigid as to prevent tl1e forma
tion of the usual pedicle, it will ha.ve to be sewed off, as has been described. 
The arrest of bleeding from the bed out of which the appendages have been 
enuclca.ted, and the subsequent use of drainage, are to be governed by the 
principles previously laid down. 

Tf tho sense of s ight is requ ired to deal in telligently with any complica
tions that may be met with, the pelvis should be raised into the Trendelenburg 
position (Fig. 37l)i and the abdominal incision prolonged as needed to .secure 
the required exposure. ~'his is especially desirable if the tubes or ovaries arc 
distended with pus, on account of the danger of rupture of the sacs. In deal
ing with such accumulations of pus the general periton~al ca .. v1ty should be 
shut off by fla.t sponges ?r compresses before much mampulatwn of the pus
filled sac is attempted. If the sac ruptures, the effused pus should be carefull.v 
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sponged out, rather than washed out, and drainage inst ituted. If there is a. 
lar"e pus-casity which cannot be enucleate<l, the opening into it should, if 
po~ible, be Hewn into the abdominal wound and a drainage-tube be carried 
through its bottom into the vagina. If the abdom inal walls cannot be de
pressed su ll1ciently to reach the a.bsccss-opcning, reliance will have to be placed 
on iodoform-gauze packing and the usual glass drain. The toi let of the peri
toneum, the question of drainage, the closure of the wound, and the subseq uent 
care are to be governed by the principles :ipplic:iblc to abdominal operations 
in general. 

~L1h e mortalil,1j following operations for ablation of the uterine appendages 
depends much upon the skill and ex perience of the individual opera.tor and 
upon the character of the cases operated upon. It is susceptible of reduction 
to a. very small figure. Diffe rent surgeons have reported long series of cases, 
amounting to hundreds, with a mortality of less than 5 per cent. 

Ultimate R esults.-Thc proportion of cases in which restoration to health 
is secured to the extent of freedom from pain and restoration to comfort and 
usefulness is by no means commensurate with the proportion of recoveries 
from the operat ion. In many cases. although the diseased appendages are 
safely removed, there remain intrapeh·ic indura.tions and adhesions which 
cause persistent pelvic pain, uterine congestions, and vcsical and intestinal dis
turbances. Fatal in test inal obstruction from angulation of adherent intestine 
is an occasional sequel. Immediate relief to pain is the exreption . Usually 
the pehic pains persi:st for months, gradually but ultimately disappearing, pos
sibly not until after the lapse of some years; in some cases the relief is never 
perfect. V entral hern ire, fi stul re from retained infected ligatures, and fecal 
and urinary fi stulre :ire among the occasionaJ sequchc. 

Mental disturbances sometimes occur after the removal of the appendages. 
In most insta nces the la.psc of time, the subsidence of pain, the improvement 
in general health, and the influence of reassuring advice suflice to allay these, 
although in certain instances an unstable mind is pushed over into confirmed 
insanity . Such a remotely possible event should hav e no weight, however, in 
determining in a.given c:isc whether the appenchtges should or should no t be 
removetl. Fecundity has alrc:idy been dest royed by disease, but the possibility 
of marital congress is in most cases restored. The sex ual appetite is, as a rule, 
re~torcd to its normal condition; in some cases it is d iminished, in some it is 
increased. ~l1h c menstrual fun ction is generally quickly abolished, but occa
sionally its arrest is delayed for mon ths, and in a.bout 10 per cent. of all cases, 
menst ruation continues with its usual regularity. No changes in the tastes, 
personal appearance, or sex ual characteristics result from the removal of the 
appendages of adult women, other than those resulting from the relief of dis
ease and the abolition of pain . 

OVARIAN TUMORS. 

The ovaries are frequently the seat of new growths, especially of cysts. 
Of 101 200 tumors examined by Willia.ms, 804 ha.cl their or igi n in the ovaries, 
including 87 more properly classifiable as cysts of the broad ligament. Of the 
whole number, 752 were cysts, 27 were carcinomas, 2-l were sarcomas, and 1 
wa~ tt Hbroma. Of tho cysts, 30 contained dcrmoid clements. ':r11ese fi gures 
will g ive a clear idea of the relative freq uency of the various neoplasms to 
which the ovaries arc liable. 

OVARIAN CvsTOMATA.-The pathology of c.vstic growths of the ovary can 
be understood only by a study of their incipient stages. ~"'or what follows 
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credit is to be gh•en to iir. Blaud Sutton, by whose work on Surgical 
Diseases of tlie Ovaries and Fallopimi Tubes much light on the pathology of 
these affections bas been shed. In Fig. 379 is given a. diagrammatic repre-

l"IG.379. 

~entatio~ of the o_~ary and paro~a.ri~m, s~owing its division into an egg-bear
mg portion, the oophoron; a region m which ova are not found, the paroOpho-

F10. 380. 

A, incipient oOphorltic cyst; B, paroOphoron; P, paronirium; J.~ Fallopian tube. natural size (Sutton). 

ron; and the parovarium. Cysts developing in each of these present dis
t inctive features. 

Incipient oOphoritic cysts are shown in Figs. 380 and 381, representing the 

two clinical varieties, unilocular and multilocular cysts. . 
'l1he development of these cysts is due to changes in the normal. O\•armn 

follicles. In their earlier history they are lined with epithelium, which later 

disappears through the atrophic changes in the walls of the cyst caused by the 
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pressure of the accumulating fluid. As the cyst enlarges it causes rapid 
absorption of the paroiiphoron. In size these cysts may vary from the smallest 
appreciable follicular dilatation to a cyst containing gallons of fluid. The 

FIG. 381. 

contents may be a. thin, colorless fluid or a thick, tenacious mucus. The fluid 
may be grumous from admixture with blood. 

Frequently in multilocular cysts the epithelium exh ibits very active changes, 
resulting in the development of glandular masses and the production of a com
plex tumor, a cysto-adenonia. 

Ovarian dermoids are cysts in whose walls skin clements occur in varying 
degree. In such cysts hair, sebaceous glands, sweat-glands, teeth, mammre, horn, 
nail 1 bone, unstriped mus-
cle, and brain-matter have FIG. 382. 
at times been identified. 
~I.1hey contain a pultaceous 
matter formed of shed 
epithelium and epithelial 
cMbris, sebum, and shed 
hair, oil, and cholesterin. 

Tumors arising from the 
structure of the oOphoron 
occur at all periods of li fe. 
In the footus they are not 
infrequent. A large pro
portion of ovarian tumors 
occurring in infancy are 
dermoids. 

Paroiiplwritic e.vstsa re. 
as a ru le, unilocular, and 
~~~~1r0 r~L~o1711 ~~~t~ol~!w~~; ParoOphoritic Cyst, show~1~71;11~;(~~~1:~).to tube, ovary, aad meso-

P"rticulars: 1 . Thry do not affect the shape of the ovary until they have 
attained an important size. 2. They always burrow between the layers of 
the meso~salpinx, and when large between the layers of the broad ligament. 
3. The interior is beset with warts (Figs. 382 aucl 383). 'l 'he warts in such 
cysts vary greatly in number. ~'hey may cause a genera l pa.pil1omatous infec-
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tion of the peritoneum. 'l'hey are rare before the twenty-fifth year, and are 

most common between the twenty-fifth and fiftieth years. 

Fw.383. 

Ruptured ParOOphoritic Cyst, Jen half of specimen (Sutton). 

PA.PI~LO:'IIATOUS CYSTS have also been noted as arisi ng within the oOphoron 

and w1thm the layers of the meso-salpinx entirely independently of the ovary 
or parovarium. (Sec Figs. 384 and 385.) 

FIG. 384. 

PAROVARIAN 0YSTS.-0ystic dilatations of the parovarium burrow be
tween the layers of the meso-salpinx; they are usually unilocular and filled 

with a clear fluid of low specific gravity. ~J.1be ovary is generally found 

attached to one side of the cyst, and the Fallopian tube is stretched over the 

cyst. (See Fig. 386.) 'l'hey do not often contract adhesions. They are 

almost unknown before puberty. . 
Ovarian cysts in general. in the great majority of instances, develop during 

the period of greatest sexual activity in women, although they are not rare m 

infancy and in ohl age. 'l'here are many observations of the occurrence of 
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the affection simultaneously in both ovaries. ']_'heir ra.te of growth is variable 
and uncertain. 

'l'hc symptoms which they provoke are <lue mainly to weight and pres
sure and to a.cci1lental comp1ications 
which may develop. Their earlier FIG. 385. 
history is often marked by the ab
sence of noticeable symptoms, so that 
not infrequently they arc first dis
covered by accident after they have 
attained some s ize. Only when the 
free development of the cyst toward 
the abdomen is hindered, as in some 
broad-ligament cysts, are symptoms 
refernblc to the blac\c\er-e. g. irrita
tion and tenesmus-likely to be pro
voked early. In some cases vague 
pelvic distress and sense of weight are 
soon experienced in a suffi cient degree 
to im·ite examination and lead to de
tection of a growth. Menstrual dis
orders are comparatively rare, menor-

;~:~~~ ~;!:~tot~e r~}~~~tbteci~e~~~ 0ot~~ Papillomatous Cys\g~i~l1.~a~~~ood Ligament 

rus. When the cyst has emerged from the pelvis a spherical or irregular 
tumor causes a visible enlargement of the abdomen . This enlargement may 

become enormous, produ-
Fw. 386. cing distention and thin

ning of the abdominal 
wal1s :tnd protru~ion of 
the umbilicus, while many 
dilated veins m:trblc the 
cutaneous su rfacc. 'l1h is 
swelling is Hat on percus
sion and is fluctuaut; pos
sibly at its sides solid 
masses can be felt, while 
about it a zone of reso
nance will indicate the 
presence of' the displaced 
intestines. As the tumor 

A ~3~~f[Yil~;i~f£~.:1~z:~~t~i~~r~~1;a~~~~°otf;b2·0~1~dF~F~: ~~~~:3s t\~:g~b~::~1~1' t~ 
tra in of pressure-symp

toms is inaugurated, involving all the abdomi nal organs to a greater or less 
degree. The digestive apparatus is disordered; secretion and excretion are 
faulty; emaciation and debility result. 

]Jy compression of' the ureters the ready fl ow of the urine into the blad
der is interfered with, and va rious renal disorders arc enf!endcrc<l , resulting 
finally in uremic and cardin.c complications. O~dcma of the lower limbs and 
varic<'SC enlargements of the leg and bcmorrboidal veins may he produced. 

When the abdominal distention is sufficient to embarrass the action of the 
diaphrngm, dyspnca, :rnd later cyanosis, result. Adhe~ions between the tumor 
and the viscera are prone to form, and by their traction to interfere with func-
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tion and cause pain: with the gradual development of the conditions namc<l 
discomfort and pain are added; sleep is iuterfored with ; the emaciation and 
enfeeblement arc progressive; a facial expression in<licati ve of pain :rn<l rual. 
nutrition (.faeies 01..'ariana) becomes well marked; and fina11y <leath occurs 
through exhaustion and uremia. 

The accidental complications to which ovarian cysts arc especiallv 
liable arc those of inflammation, twi.sting of the pcdicle, and rupture. · 

I1~fiammation may be excited by infection derived from adjacent structures, 
especially the Fallopian tube, the intestinal canal, and the urinary hladder1 or 
by defective antiseptic precautions during tapping. This inflammation may 
be restricted to a limited portion of the cyst-wall, and result simply in the 
formation of circumscribed adhesions to neighboring structu1·e~i or it may dif. 
fuse itself' over the whole surface and produce universal adhesions which may 
unite the sac to all the a,bdominal organs. In some instances the newly-formed 
vessels in these adhesions are very numerous, and attain so great a. size as to 
dwarf those of the pedicle as a source of nutrition to the tumor. During the 
process of organiza.tion of these adhesions, if the surfaces remain in apposition, 
the adhesions will h<' close and ses~ile. But by movements while the inflam
matory exudate is still soft this material may be stretched into bands of some 
length and of varying width. 

Sltppu.ration in an ovarian cyst is not an uncommon accident, occurring 
most frequently in smaller cysts lying low in the pelvis, especially dermoids. 
The symptoms that indicate inflammation of an ovarian tumor are those of 
acute circumscribed peritonitis, local pain and tenderness, possibly an initial 
chill, followed by fever and general disturbance. The violent symptoms 
gradually fading, a more or less prolonged local tenderness persists for a time, 
bnt ultimately disappears. Repeated attacks of this nature may mark the 
history of a. case. When suppuration of the sac occurs, the symptoms are more 
se\'ere and prolonged, and develop the type of hectic characteristic of deep
scatcd acute ubscess. Emaciation and exhaustion from septic absorption are 
rapid, and, unless the pus finds exit, death soon follows. Such abscesses may 
burst spontaneously into any of the neighboring Ca\·ities or hollow viscera or 
upon the cutnneous surface. The resulting sinuses in rare instances are ade
quate to the full evacuation and obliteration of the cyst, with final cure, but 
more often fail of such relief, while continued retention of pus and septicemia. 
remain to prolong the sufferings of the patient and to determine an ultimately 
fatal result. 

To,.sion ~f the Pedicle.-Tbe stretching :ind elongation of the natural 
ovarian attachments as an ovarian tumor develops serve finally to provide it 
with :t pecliclc of varying length and breadth in which many and large blood
vessels run. Occasionally the cyst is caused to rotate upon its axis to such a. 
degree as to cause torsion of this pedic1e. This accident occurs with marked 
frequency when pregnancy bas complicated the case, more especially after 
delivery. When the torsion is sudden and close, the veins becoming first com· 
pressed, a severe venous engorgement of the cyst is produced, with much exu
dation of serum, blood-extravasations. distention of the cyst, and ultimate 
necrosis of its tissue. When tbe torsion is more i.;lowly effected its consequences 
may be limited to diminishing the blood-supply, and thus to atrophy of the 
tumor, unless new vascula.r connections through ndhcsions have been formed 
suflicient for its nutrition independently of the pedicle. ~I1he symptoms pro
voke1l by the occurrence of torsion of the pedicle of an ovarian cyst arc sudd~n 
and violent pain in the abdomen and shock, with possibly a noticeable rapid 
increase in size of the tumor and a.Iterations in its rcla.ti\'C position in the 
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ab<lomcn and in its pressure-symptoms. To these nmy be added the symptoms 
of internal hcmorrhagC' when much effusion of blood into the cyst-cavity has 
taken place. The sudden development of these symptoms in a woman known 
to hM'C an o,•arian tumor i:-; sufllcient to establish a. probable diagnosis and to 
call for immediate abdominal section for its relief. 

Rupture of an ovarian cyst may be occasioned by a traumatii::m: it may 
result spontaneously, as from erosion produced by the prcRsure of intra.cystic 
papilhry growths, or from necrosis owing to defecti vc nutrition of a part of 
the cyst-wall , or follow from the inflammatory changes incident to suppuration . 
The mpturc ma.y be into the free peritoneal c:.wity, which is by far the most 
frc(1uent occurrence, or into any of the hollow viscera with which adhesions 
have been forme<l. 

When the ovarian fluid is clear and of low specific gravity, it is well tole
rated by the peritoneum and is rapidly absorbed, provoking free diuresis. 
When the fluid is colloid in character, it is irritating and pro\·okes peritonitis. 
Rupture of a cyst ma.y result from the distention and necrosis caused by tor
sion of the pedicle, in which case free, possibly rapidly fatal, hemorrhage from 
ruptured vessels is likely to occur. 

'!1110 diagnosis of ovarian cysts requires for its establishment a careful 
examination of the physical characters and rela.tions of a. growth 1 taken in 
connection with its history. In cases of doubt greater positiveness may be 
arrirnd at by taking advantage of the relaxation of the abdominal and peri
nea} tissues to be secured by anesthesia, while careful palpation and percussion 
arc made. In cases of great distention of the abdomen a. preliminary tapping 
will facilitate examination. 

In its earliest stages au ovarian cyst is to be distinguished especially from 
small pedunculate<l subserous fibro-myomata, from inflammatory swellings 
of the appendages, and from tubal pregnancy. It is possible that these con
ditions may coexist with ovarian cyst and thus obscure the diagnosis, so that 
at times it may be difficult to ma.ke out positively the exact nature of an intrn
pelvic mass. The absence of the special symptoms tha.t attend the various con
ditions named (for which sec the sections descriptive thereof) will serve to indi
cate that a movable1 clearly-outlined globular mass in the O\'aria.n region, which 
is not especially tender to the touch and which is discernible by bimanual pal
pation, is an ovarian cyst. 

When the tumor has risen from the pelvis into the abdominal cavity, spe
cial difficulties of diagnosis will present themselves, according as it still remains 
as a distinctly-outlined growth partia11y filling the abdominal cavity, or has 
attained a size sufficient to fill it to distention. In the first class of cases it is 
to be distinguished from a distended urinary bladder, from normal and from 
extra..i1terine pregnancy, and from cystic degeneration of fibro-myomata. The 
distinction will usually not be difficult if the possibility of the existence of 
these conditions is borne in mind and their existence inquired into. A dis
tended bladder collapses upon the introduction of a catheter: th e common signs 
of pregnancy will usually reveal themselves if sought for. Pregnanc~ i~nd 
ovarian cyst rna.y coexist, and thus obscure, for a. time, an exact a.pprec1ation 
of the condition present. Amniotic dropsy may cause the distended uterus to 
sim ulate for a. time a. fluctuating cyst, but ca.refu l exa.rnina.tion will show the 
tumor to be the distended uterus. In any case of doubt as to the existence of 
pregnancy a. delay of <t few months at most will determine the q~rnstion. Tl.le 
hi~tory of extra-uterine pregnancy and the character of the resultmg tumor will 
declare its existence if a sufficiently careful examination be made. A fibro
cystic tumor of the uterus will reveal on examination the symptoms cha.rac-
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teristic of uterine fibro-myomata-cnln.rgcmcnt of the uterus, clong:atccJ uterine 
canal, continuity of structure of tumor and uterus, and menorrhagia. 

When the abdominal cavity is filled to di~tcntion, so as to obscure any 
tumor within, the question of ascites becomes important, and the differentia
tion from it of an ovarian cyst a matter requiring care. Th e history of the 
case may g ive information: the former ex istence of a. laterally placed movable 
tumor indicates a. cyst; the existence of chronic disease of heart, li ver, kid
neys, or peritoneum would account for an ascites. 'J1

hc shape of the abdomen 
is to be noted. If it is prominent, tending to protrude centrally, with its great
est circumference below the umbilicus, which is not prominent. a cyst is indi
cated; if it flattens in front, with bulging in the fla.nks as the patient lies on the 

back, witli a, prominent 
Fw. 38'i. umbilicus, at the le\'CI 

Lntcrol \'icw or Abdomen aflCcted with Ascitcs (.Albert). 

of which the circumfer-
ence is g reatest. ascites 
is indicated. Figs. 387 
and 388 illustrate the 
Jifference. 

Upon palpation in a~
cites the abdominal wall 
is soft and l.x unless the 
distention is very great, 
anU the fluctuation is 
mo&t distinct from flank 
to flank ; in a. cyst the ab
dominal wall is tense and 
the flu ctuat ion is most di~

tinct in front. The area of dulness on percussion is a very important differen
tial indication . In ascites the abdomen is resonant in front, from the floating 

Fio. 388. 
of the intestines on the 
fluid, an<l the flanks are 
dull; the area. of dulne~s 
will vary with change of 
posture, the part lying 
uppermost l~eing always 
re~onant. l n cvstomata 
the area of duln~ss is in 
the front of the abdomen; 
changes of posture do not 
affect its position; its lim
its are sharply marked, 

Lntcrnl \'icw or Abdomen nffcctcd with Ovarinn Cyst (Albert). and it is sunonncled by 
an area of intestinal reS· 

onance; even when the cyst is of large size resonance can usually be detected 
in one or both flanks (Figs. 389 and 390). 

The accumulation of dropsica l effusions in cyst-lik e c:lYitics formed by 
in tra-per itoneal adhc!' ions in the course of c:mcerous and tubercular perito
nitis may form tumors t lrnt will simulate to some extent ovarian cvstomata. 
The hist'ory of their development and the a.bsence of the Fpecial &i~ns which 
attend ov:irian growth:::; wi ll indicate their nature. Obe~it.v ma.y give rise to 
suspicion of ovarian tumor, but car('fu l exami nation will fail to elicit nny siµ-ns 
confirmatory of t11e suspicion. Benni :ind li ver cysts, when enl;u~ed to such a 
degree as to extend down into the pelvis, may be confounded with ovarian cysts. 
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As long as i1 line of resona nce exists between the tumor and the pubes, per
cussion wi ll serve to differentiate them. 'l 1he duluess of a. Ii ver cyst will also 

Fm. 389. F'm. 390. 

Area of Dulm:ss {shlldcd.) in Ovarian C)'Stoma (Burnes). Arca of Dulncss (shaded) in Ascitcs (Barnes). 

usually be continuous with the ordinary liver dulness. 'Shat of a renal cyst 
will extend up under the ribs and into the fia.nk s a.round to the spine, while 
downward over its center may be traced the resonant colon when distended 
with gas. 

'l1hc prognosis of ovarian cystomata. is almost wl101ly ba.d unle:::s they are 
subj ected to surg ical intcrforence. After they have a ttai ned suffi cient size to 
affect the general hc::ilth, but a brief period of lifc1 rnrcly exceeding two years, 
is to be looked for. 1:.L11rn tendency to death by malnu tri tion and uremia. b :~s 
been alrca.dy mentioned. P eritonitis and embolism also arc frequent ca.uses of 
death. Papilloma.tous cysts arc prone to malignan t degeneration. In rare 
instances spontaneous cures take place; they follow rupture of the cyst, or 
atrophy caused by defecti1•e nutrition through a gradually effected twist of the 
peclicle. 

'She treatment required for ovarian cysts is, in all cases where possible, 
their extirpation by surgical means-ovariotomy: pallia.ti\'e tapping is to be 
resorted to only when symptoms of ext reme pressure require present relief or 
for purposes of diagnosis. I t should be <lone only un<lcr rigorous antiseptic 
precautions. 

Ovariotomy was first done in 1809 in D anville, Ky., by Dr. Ephraim 
)fcDowell of that l'i llaae. The patient recovered. It was not until fifty 
years later tha.t the ope~ttion became at a ll common. 'l1hanks to the know
ledge of the principles of ascpsis and antisepsis that has become general dur
ing the last quarter of the present century, early resort to the operation is 
now univcrs:i l, :11Hl the ratio of successfu l results following it is very large. 

T echnique of Ovar i otomy.-~rhe preparation of the patient, the ant i· 
septic precautions attending the operation, :rnd the preliminary incision of the 
abdominal wall are to be cond ucted as described on page D85). 'l'he cyst hav
ing been exposed, a finger is swept O\'er its anterior surface to note its imme
tli a.te relations an<l to detach any soft adhesions that may be present; then, 
while the abdom inal wound is made to gape und the tumor to project into it 
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by proper pressure, a large canula is thrust into it, either through a small 
opening made with a bistoury or by means of an attached trocar. As the 
fluid of the cyst is evacuated through the canula, tbe cyst-wall, seized by 
broad-bladed forceps, is drawn up and out through the incision, the abdominal 
wall being kept applied to the collapsing cyst by the ~ontinucd i:ressure made 
by an assistant. If the contents of the cyst are too thick to run freely through 
the canula., the patient is to be turnetl on her side and the opening in the cyst 
enlarged suflicicntly to permit the surgeon to introduce bis hand and scoop it 
out. Multiple secondary cysts may be broken down and emptied in the same 
way if they arc not readily penetrated and evacuated by the canula through 
the primary cyst. Adhesions as they are met with arc to be overcome in 
accordance with the principles specified on page 1010. 'l.'he pcdiclc is to be 
securely tied, the cyst cut away, and the stump of tbe pedicle, after careful 
inspection to ma.kc sure that the hemostasis is complete and secure, is dropped 
hack into the pelvis. Broad-ligament cysts which are sessile must, if possible, 
be cnucleated after proper incision of the layers of the broad ligament that 
form the capsule. If this enucleation is foun<l impracticable, the edges of the 
cyst and capsule are to be stitched to the abdominal wound and the cavity 
dr<lined. The same device may be resorted to in the case of universally adher
ent cysts whose separation seems impracticable. 'The cleansing of the peritoneal 
cavity, the closure of the wound, the use or not of drainage, and the after
treatmcnt arc in accordance with the general principle~ ~pecified on page 987. 

Results.-The removal of ovarian cysts uncomplicated by extensive or 
dense adhesions is quickly accomplished, ordinarily occupying less than thirty 
minutes in the hands of surgeons of a\'ernge dexterity. The mortality in 
such cases is between 5 and 10 per cent. In complicated cases the operation 
is much graver in its prognosis, the death-ra.te rising to from 10 to 25 per 
cent., being influenced much by the dexterity of the operator. Shock, hemor
rhage, and septic peritonitis are the chief causes of death. Intestinal obstruc
tion from angulation of the bowel through adhesions is responsible for a mor
tality of about 1 per cent. 

SOLID 'TUMORS OF THE 0VARIES.-The ovaries may be the subjects of 
carcinoma, sarcoma, and fibronia, in relative frequency according to the order 
in which they arc here named. The symptoms which they present are not 
characteristic at the onset. They are with difficulty distinguishable from 
pedunculated subserous solid growths from the uterus. ~rhey early provoke 
ascites. 'l'hey should be extirpated without delay after recognition. 

'(\1 ~[QRS OF TTIF. BROAD Lrn.DIE~T.-CYST8 of the broad ligaments haYe 
been studied with ovarian cysts, with which they are clinically closely associated. 

PAPU.I.OMATA OF THE FALLOPIAN 'l'UBES and FrnRO-MYOMATA of the tubes 
and of the round ligaments, also 1\IAI.TG~ANT 'l1UMORS arising primarily in these 
structures, h~~vc been met with . When recognized, they are, if possible, to be 
extirpated by abdominal section . 

HYDROCELE OF THE ROUND LIGAMENT.-Srnall cysts, containing serum. 
a.re sometimes found within the peritoneal investment tba.t cnsheathes the round 
ligament for a varying distance within the inguinal canal. 'They present them
selves as ovoi<l, tense sacs within the inguinal canal or at its external orifice. 
1'liey are to be distinguished from hcrniro, from glandular cn1ar~cments, and 
from lymphatic dilatations. 'l'hey may be extirpated with the knifo if _they 
arc the cause of any discomfort. lf, as in some cases that h<LVe been descnbed, 
they communicate with the general peritoneal cavity, they arc practically 
hernial sacs, and require the same treatment of enucleation and tying off that 
would be suitable to the latter condition. 
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CHAPTER IX. 

DISEASES AND L'\J1:R!ES OF THE BREAST. 

S{l'RGICAL ANATO'.\IY.-lt behooves the surgeon to be acquainted with the 
minuter anatomy of the mamma, especially the distribution of its lymph-vessels, 
in order correctly to tliagnosticate and treat its diseases. Owing to the age and 
the differing functional changes to which it is subject1 the size, appearance, and 
consistence of the breast rnry within wide limits, but the glan<l-structure 
retains its normal relations. with the circumjacent tissues. except perhaps when 
the organ is unusuall~T pendulous. The boundaries of the breast are often ill 
define<l. portions of the ghmtl-structure irregularly penetrating the surround
ing adipOi:iC ti~:--ue, es.pecially on the axilla~~ side. and at times these glandular 
ma.:5.::;es appear to be totally dissociated from the marnrna. proper. It is of import
ance to recall this when operating for carcinoma. 'The gland propc1'. however, 
is included within a. firm fa:;cial envelope. which, as a. rule. strictly limits inflam
matory infiltration: thus an interacinous abs:cess1 even when deeply seated, ,·er.y 
rarel.\~ beC'ome a post-mammary one, nor does the latter penetrate between the 
gland-lobules. and by the directions thus compulsoril.v pursued by the pus in 
neglected cases of these diseases the original scat of the trouble can often be 
determined. Posteriorly, the fascia. of the pectornlis mttjor, serratus magnus, 
and external oblique muscles is separated from the co~tal surface of the gland 
by a. loose layer of areolar tissue, through which pa~s numerous blood-vessels 
surrounded by \'ery distinct perivascular lymph-:-;paces-a. fact to be borne 
in mind when dealing with mamma.ry carcinoma.. Reaching from the third rib 
abo\·e to the sixth or seventh below. the gland-tissue is thickest at its center 
:incl toward the axillary side, in which direction it extc111ls fi1rthest, making the 
long axis of the gland pass from the anterior axillary fold obliquely from above 
downward and inward. Th e O\'erlying integument1 the eircumforence of the 
fibrous gland-capsule, and the superficial fascia-which is also attached to the 
cla,·icle-are intimately connected with one another by fibrous bands, sening 
to hold the gland in place1 and explaining the dimpling of the skin-not the 
Jepre:::.,ion of the nipple--over contracting neopla~ms. 

'l'he nipple in some patients forms a well-marked conical projection: in others 
it i.; small and depresse<l 1 with a. constrictelt base : it may lie in an umbilicus
like depre:"-.-.;ion

1 
or, again, it mas be practically ab~cnt. being on a level with 

the skin. The skin is wrinklcd1 numerous sebaceous glands opening in the sulci 
thus formed: it is covered with papilla~. an<l varies in color from a. light pink to 
a. dark brown, according to the complexion of the indi,·idual, and to whether 
pregnancy has existed or is now pres~nt; in wh.ich event the nJpp~e becomes 
much darker-sometimes n. deep blackish-brown m brunettes. Uterme tumors, 
it is alleged

1 
produce somewhat si~ilar chang~s. The nipple is ~ompose<l of 

numerous bloo<l-\·e~sels, areolar tissue, the milk-duct , and cons1clerable un
stripe<l muscular ti~~me. 'l1he gland-structure is composed of numerous minute 
lobules ag_gregatccl into lobes, each lobule opening into a. ~mal.1 duct,. these 
small duct~ in turn joining larger ones. until finally the secretion is emptied by 
fifteen or twenty milk-ducts opening upon the summit of the nipple, these la.rge 
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ducts beneath the areola having first become dilated so as to form little sar~ 
(ampttlla•, milk-sinuses), but at the base of the nipple contracting into small 
canals who~c orifices admit only a stout bristle. Glandular epitheli um lines 
Loth the gland-vesicles and the ducts, continuous with that im•esting the nipple. 

Arteries. Veins, 1Yen1es, and Lymphatics of tlte Breast.-Blood reaches 
the gland ch iefly through branches of' the long and superior thoracic, inter
nal mttmma.ry, and interco~taJ arteries; sometimes there is a special branch 
from the axillary trunk. In a. virgin breast these vessels arc small; durinrr 
lacta.tion they a.re much enlarged, as well as wh en the breast is the site of ~ 
rapidl_v-growing neoplasm. For the most part the arteries enter the upper 
a.nd axillary borders of th.e gland,. a poi1~ t to be. remembered when oper_ating, 
smcc the organ can be rapidly excised with but little loss of blood by dissect
ing it up towa.rd the axilla, th e deeper attachments in this region being divided 
last. The blood is returned by t:eins generally pursuing a course similar to that 
of the arteries, and ch iefly emptyi ng in to the internal mammary and axillary 
veins. Th e nerves are derived from the anterior and lateral cutaneous thoracic 
ner ves, and communicate with the cutaneous branches of the lower cervical 
nerves. 

Both the superficial and the deep lymphatics enter, in the main, the axillary 
glands, passing in two directions-one to the glands internal to the vessels, the 
other, more extemal , joining the lymphatics of the arm. Other routes must be 
remembered, since the.v account for system ic infection whPn no enlargement of 
the axillary glands has been detected. Thus the lymphatics of the nipple and 
sternal side pass through the second intercostal space with the artery and vein 
to the anterior mediastinum, there entering glands; others j oin the first id 
t.lie anterior mediastin um by penetrating the space between the fourth and 
fifth costa1 cart il;tgcs; and, finall,v 1 t he deep absorbents of the costal surface 
of the glan1l accompany the branches of the aortic intercostals on the axillary 
side, reach ing the thoracic duct in the posterior mcd iastinum. It is by the 
pa;.;sag;c of mi croscopic particles of the g rowth along these channels that carei
nomatous di:;ease enters the chest, often producing g rowths ID the pleurai with 
consc(1ucnt pl?11ritis, etc.; again. by this route the system may be contami
nated, the axillary glands escaping infr•rtion entirC'ly or at least for a. long 
period, alth ough the axillary route is the one almo:-;t alwitys ta.ken by the 
mfecting fragments. 

CONGENITAL MALFORMATIONS. 

SuPERNU)tERARY NIPPLES AND MAMM.a~, while usually situated in close 
relat ion with the normal orga ns, sometimes occupy the axiilary region, and rare 
instances hav e been reported of these organs having been located upon the 
back, over the acromion process, on the anterior abdominal wall, and on the 
outer aspect of the thigh . This abnormality is not confined to women, but 
occurs also in the male sex. The supernum erary nipple usually lies below and 
to the inner side of the normalJy situated one ; it is sometimes well developed, 
but is more usually sma ll or lackii~g in one or more of the following peculiar
ities : viz. the papillre, areola., follicles, or hairs. This abnormality occurs most 
frequently upon the left side. 'l.'hcse accessory glands are rarely functionally 
active. 

Treatm ent.-Should they cause mental or physical inconvenience, they 
may be excised. 

ABSENCE OF TIJE l\IAi\lM.iE.-A few such cases are on record, the right 
glan<l being the one commonly absent; in addition, more or less of the n~us
cular and bony walls of the corresponding portion of chest-wall is also lack mg. 
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DISEASES OF THE ~I PPLE. 

!NTLAM~rATION.-While this may result from any form of irritation, it is 
hardly ever met with except in connection with lactation. The trouble is 
rarely limited to the nipple, but extends to the surrounding skin, the red 
swollen organ itself becoming excoriated and fissured; ulcer· form, these 
latter at times extending so deeply as to destroy the 8kin around the base more 
or less completely, leaving litt le else than the lactc:.il ducts as a connecting 
bond for what is left of the body of the organ: constitutional symptoms arc 
sometimes present. :l\Iucb smarting pain is felt, aggravated at each attempt 
at suck ling, at which times fissures are reopened, the scabs arc tom off, bleed
ing follows, and the pain is so severe that the womnn often abandons the 
attempt; the engorged gland is not rel ieved, and either from this, or more 
commonly from septic lymphangitis spreading from the nipple, mammary 
abscess results. Sometimes the nipple is destroyed by ulceration, leading 
almost inevitably to extensive mastitis and recurring trouble at each succeeding 
delivery. 

Treatm ent.-The effect of frequent applications of the infant to the 
breast should be guardecl against as far as possible by properly-constructed 
shields, the nipple itself being always moisteneU before nursing and carefully 
dried afterward: these measures, combined with washing with a tolerably strong 
borax lotion, will suffice for the average case. Disinfection by non-poisonous 
anti~eptics (if the breast is being nursed from), and stimulating and astringent 
applications, such as glycerole of tannin anti sulphurous acid, equal parts, with 
double the bulk of water, ta.nnic acid (grs. v to f3j of glycerin), aided in extreme 
cases by touching the fissures or ulcers with a pointed stick of nitrate of sil
ver, constitute the best means a.vailab lc; but mechanical protection by some 
form of shield is imperative in all se\'ere cases. Sometimes the use of the 
breast bas to be aban<luned, in which case gentle centripetal frictions of the 
breast with hot camphorated oil, with occasional emptyi ng of the g land by a 
breast-pump or firm compression with sLrips of belladonna plaster may be 
tried, both plans tending to suppress the secretion of milk. 

RETRACTED N[PP!,ES.-This may be a congenital condiLion, or may be the 
result of cicatricia.l contraction from badly-ulcerated nipples, from inflammation 
of the gland, or from neoplasms. 

Treatm e nt .-Sometimes this condition appears to be benefited by the 
application of suction by means of a breast-pump or a. bottle with properly
formecl neck, the contained air having been rarefied by heat. Many women 
with retracted nipples can nurse their children by the use of some one of the 
better forms of nipple-shield . 

PAGET's DISEASE.-'rhis is a chronic destructive dermatitis of the papil
lary layer of the nipple and areola, most frequently attacking individuals 
between forty an<l sixty years of age, although in one patient the disease 
commenced at twenty-eight y1::ars. 

Sy m ptoms.-Accord ing to Bowlby, this disease is not simply eczema. 
First, a. bmnny desquarnation occurs, either ou the nipple or areola, fiJllowed 
by a slight wa.tery discharge, which may become very free, yellowish, and 
sticky. Next smn.11 sea.Jes :tncl crusts form, which, becoming separated, leave 
mw or excoriated, intensely reddened surfaces. The process extends periphe
rally from the nipple as a center, with sharply defined margins, neither vesicles 
~or pustules forming, until sometimes much of the skin c~vering the breas~ is 
m\•olvcd. The diseased surfaces are much redder than 111 eczema.. Dunng 
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the later stages the nipple becomes retracted, and in the more chronic cases is 
not infrequently destroyed by ulceration, which, extending to the areola, leaves 

FIG. 39 1. 

a circular or ovoiclal ulcer with a papillatcd, granular surface. 'l' ingling, 
burning pain is complained of, but not severe itching. 

Relation of Psorosper ms to Paget's D isease.-Certain constantly
found rounded or oval bodies occupying the deeper Ja,yers of the epidermis 
have been described by Darier, Wickham , Bowlby, and others. 1'hese have 
never been seen in eczema, and have been considered by the above-mentioned 
authors, as well as others, to be psorospcrms standing in a causative rela.tion 
to Paget's disease. This claim seems more than <loubtful, whi le none claim to 
have detected them in the mamma.ry tumors following the majority of reported 
cases of l)aget's disease-viz. 2-! out of 35. 

While some observations have been supposed to show that certain cases are 
really superficial epith eliomatous disease of the orifices of tl1 c la cteal ducts, the 
lesions have usually been of too long standing and yield too readily to simple 
treatment to be anything except a form of dermatitis. Nevertheless, this con· 
dition of constant irritation unquestiona.bly predisposes to carci noma. mammre, 
and if simple, soothing applications do not effect a. cure, excision of the dis· 
eased tissues should be done, including the whole brenst, if any suspicious 
indurations exist, with careful exploration of the ax illa. where the condition 
of the mammary glands has demanded excision . 

. DISEASES OF THE BREAST. 

NEUROTIC COND CTIONS OF THE BREAST arc of common occurrence in young 
unmaxricd women, but a.re never found in the aged. The most important as 

;~·:~:11~s ;:~1i~l 1~~is::1.~e~!~~~;i~~(~i~~~~ ~1:u~~~!~;~~,c~:~~t~~~h~~~~~~~:~~,i~~v~~~rl1~~~i~ 
a~·'!1· 'l 'he glan<l 1tself and the sk in over it in many cases are exceedingly sen· 
s1t1vc when even 1'ently handled (hvperc,thesia), althou•h nothinl! abnormal 
can be detected. 'l1he patients are Often g reatly distress~d by the fear of can· 
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cc1-. Ornrian disturbance frequently coexists, and probably stands in a. causa
tive relation to the local neurosis. 

Diagnosis.-Whcre no tumor can be detected, the more severe the pain is 
and the greater the sensitiveness the less need the practitioner be a.larmed, and 
the more confidently can he ascribe the trouble to its trnc ca,usc. 

T reatm ent.-As the mental and moral condition has much to <lo with the 
development of the trouble, all local treatment must be avoided, while regular 
hours for sleep, open-air exercise, tonics, cold bathing, and the avoidance of sen
sational novels, with provision for healthy mental occupation, must be insisted 
upon. 

ATIWPHY may occur in the unma.nic<l as well as in the married, either from 
congenital defect inducing prema.ture senescence or from ovaria.n disease, prc
suma.bly always atrophy . Ma.nifcstly, no t reatment can be of any a.vail. 

llYPERTHOP ll Y.-ri1his is due to abnormal development of the constituents 
of the breast, usua.lly commences at puberty, and commonly affects both 
breasts. The general health may or may not be impaired; the ca.tamenia are 
in all cases cstablished1 hut arc apt to be scanty or irregular. Occurring in 
adults (usually before thirty years of age), the single and the married, the 
prolific and the Sterile woman, alike may be attackerl. rrhe COUr!Ze is S)OW 

throughout, or rapid for a. time an<l then perhaps stationary for lifo or for 
long periods, but usuall)· one breast outstrips the other in growth. Pain is 
rarely complained of eYen upon handling, but the inconvenience from the 
weight (tumors ha.ving been reported of even sixty-four pounds) is often 
excessive. Tbe breasts ma.y be symmetrically enlarged or may be pendulous, 
and are covered with normal skin. They feel soft throughout or as if each 
lobule was uniformly enlarged, rendering the rna!'ls somewhat irregular, but no 
circumscribed induration is detectable. " 'hen occurring later in life, while both 
breasts arc apt to be attacked, one may commence to enlarge before the other. 

Diagnosis.-'J'h is depends upon the uniform, gradual, cxcessi \'C enlarge
ment-often commencing at puberty-without cutaneous or glandular involve
ment, antl the norma l feel of the gland, which when compressed between the 
opened lurnd an<l the chest-wall gives no sensation of localized induration: 
when both breasts are enlarged the condition can hardly be mistaken . 

Treatm e nt.-Atteution to the general health and to the ovarian and ute
rine functions is important, compression and support of the glands may be tried. 
The excitation of lactation bas proYed successful in two cases, while the remo\·al 
of one breast has in one or two reported cases caused diminution in the size of 
the other. When the weight becomes unendurable, amputation must be done. 

~lA:'IL\UTfS, ~lASTITIS, OR lNFLA'.\DIATION Olt THE BREAST.-Of course from 
traumatisms or other causes inflammation may attack the tissues over and in the 
immediate neighborhood of the breast, and this may terminate by resolution 
or suppuration : absence of the characteristic induration of the gland "ill 
serve to distinguish this from mammitis, and the trea.tment must be conducted 
upon general principles. 

1ll ammitis ma.y occur at a.ny age and in either sex. Infants not uncom
monly present evidences of mammitis within a. few clays after birth, especially 
if the nurse has tried to "break the strings of the breast" or "to rub away 
the mi lk:" a. mil ky or serous rl ischa.rge sometimes exudes from the nipple. 
Either spontaneously in those in somewhat focblc health, or from a blow, 
inHtimma.tion is not uncommon at or about puberty in boys as well as in girls, 
although it is more common in females: resolution or suppuration may take 
place. Between sixteen and twenty years of age a chronic enlargement of the 

6• 
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breast in a girl-although often a fibroma-is exceedingly apt tc be eitl•er 
a localized mammitis or a. chronic abscess the result of such a condition. 

ACUTE mammitis, however. more often attacks nur~ing women during the 
first week to a. month after deli,•ery, then being usually due to infective l,nn
phangitis from 11 cracked nipples," especially when these organs arc retracted 
or the ducts are obstructed by recent or old inflammatory conditions, but is 
often attributable solely to inability of the chil<l to empty the breast, combined 
with exposure to cold. Both these conditions favor congestion1 and therefore 
predispo~e to mammitis, but the exciting cause is the entrance of germs, 
.eithf'r through an open surface or after lodgment in the deeper portions of 
the milk-ducts, by their penetration iDto tlie periacinous connective tissue: 
during the later stages of lacta,tion, if the individual becomes run down in 
health, trivial causes will induce mammitis. 

Symptoms.-At first only uneasineRs a.nd stiffness of the whole or part 
of the breast are complained of; next a chill or slight rigor occurs, which is 
followed by fever1 with a. tense, hot, swollen, painful condition of the breast, 
one or all of the lobes being indurated and the O\'erlying skin reddened. 
~11hc inflammation ma.y terminate by resolution or suppuration, or may leave 
chronic thickening of the gland. When pus forms, it may be situated. first, 
superficial to the gland: sccondl~T· in its substance, or rather between the lobes 
(intramammary, interlobular); and, thirdly, between the gland and the chest
wall (post-mammary). 'l1he first variety differs neither in symptoms nor in 
treatment from any other superficial abscess, but often preludes the second form . 
The interlobular form usually occurring during lactation may be single or 
multiple, and presents the usual signs of dcep·seated glandular abscess. The 
post.mammary abscess ma.y originate in the costal portion of the gland, but it 
usually starts in the cellular tissue between the breast :rnd the chest.wall, 
being then probably due to tuberculosis of the latter, is not precede<l 
by marnmitis, as a.re the preceding forms-except in those rare instances 
where the costal portion of the breast is the primary seat-and pushes 
forward the breast, which, with the large inflammatory base, forms a peculiar 
conical projection: dcep·sea.ted 1 throbbing pain is complained of, increased by 
motion of the arm, while cedema and mottling of the skin are prt>scnt. lf 
left to nature, the pus, when of purely post-mammary origin, opens at the 
inferior and extcrual border of the breast; but when its primary seat is the 
co~tal surface of the breast, the pus may burrow between the lobes, opening 
anteriorly, often leaving fistuh'e which are hard to heal. 

Treatment.-This should be directed against the formation of pus, and 
must consist iD the measures advised for fissured nipple, cessation of nursing 
with the affected breast, the cautious use of the breast-pump, in robust individuals 
a saline purge, l'lomctimcs leeching, and attempts to arrest the secretion of milk 
by extract of belladonna reduced to a ph,ma by glycerin, frequent hot fomen
tations, a.nd poulticing if pus is forming, while the moment this is detected free 
antiseptic incision and drainage must be employed, the cut or cuts passing in a 
radia.ting manner from the nipple to avoid division of the lacteal ducts. Sup· 
port must be a~·onled to the breast by a proper sling or bandage, and .the 
arm kept in a sling or bound to the side. 'l1ho post·mammary form reqmres 
free incision, preferably at the lower, outer pa.rt of the swelling. Neg1ected 
cases rcq uire free incisions, freshening of the sinuses with the Volkmann sharp 
spoon, disinfection, and free drainage. More rarely, the gland must be par· 
tia.lly cli~sectcd back from the chest-wall, and the suppurating surfaces freshen~d, 
after which the breast must be sutured in position with catgut, carefully effacing 
all ca vi ties by means of buried animal sutures. Proper attention to diet, with 
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quinine, ferruginous tonics, and stimulants, is indicated if the patient's health 
is deteriorated. 

MrLK F1sTUL1E.-These result either from a.bscesses opening up the milk
ducts or from the surgeon's knife, the secretion of milk serving to keep the 
orifices patent, so that the abscesses degenerate into fistulous tracks. 

Treatment.-Stimulating injections, as of iodoform, iodine, or chloride 
of zinc, may be employed, with compression along the sinus tra.cks and general 
support of the breast. Should these measures fail, the si nuses must be dilated, 
curetted, antiseptically irrigated, and a. drainage-tube inserted through their 
whole extent, the tube being gra<lually shortened and compression applied in 
its trnck as it is withdrawn. 

C 11RON.LC lNJ.'LAMMATION; C1m.ONIC Ansci:;ss.-As a seq uence of the acute 
process or from certain constitutional causes (struma. ?) in an otherwise healthy 
breast) one or more portions may become the scat of chronic inUamma.tion, 
evidenced by thickening and perhaps tenderness on pressure. 'J1his condition 
may remain stationary, may gradually Jimiuish, or may termiuate in the forma
tion of pus, which is \•ery slow to rea.ch the surface. 

Treatment.-Attention to the general health, support of the breast 
amounting to pressure if it can be borne, counter-irrita.tion from time to time, 
and covering the pa.rt with a belladonna plaster or a.ppl,ving equal parts of 
extract of beHadonna and compouncl ointment of iodine. will generally hasten 
resolution. If pus is suspected, the exploring needle or the aspirator must be 
used, as it is of the utmost importance that these collections should be opened 
at the earliest possible moment. The incisions should be made as directed for 
acute abscess, but careful curetting of the caYity, thorough antiseptic irrigation 
or irrigation with weak iodine-water, followed by light packing with iodoform 
gauze a.round a drainage-tube if the cavity be of any size-the gauze to be 
withdrawn in a day or two-will facilitate the heali ng process. 

CHRONIC Lonu.I.AR l NFLA MM A'rION (IRRI'rARLE lVlAMMA).-Pathologically, 
this is a chronic mterstitial mammitis resulting in ;1 small-celled infiltra tion 
of the interlobular connective tissue. with some epith elial proliferation. '.l'he 
newly-formed connective tissue, contracting, obliterates the ducts and acini, 
resulting in fatty degeneration of the epithelium. Sorne of the a.cini, by hav
ing only their ducts compressed, may dilate, forming small cysts. 'l1he import
ance of this affection resides in its liability to be mistaken for carcinoma when 
occurring about the menopause. 

Symptoms.-Either the whole or more commonly a part of the mamma 
becomes induratcd and tender-possibly even the latter, with but little of the 
former-in young unmarried or in sterile married women, in these latter perhaps 
more often about or after the menopause. Disturbances of the uterm;, of the 
ovaries, of digestion, with mental excitement or depression, a.re not uncommon. 

Diagnosis.-This must depend upon the following facts: 'J1he growth does 
not stead ily increase as in neoplasms; the pain and tenderness are greater; the 
benign tumor is more ci rcumscribed) while scirrhus is much harder, the den
sity appearing less-instead of greater, as would be t rue of scirrhus-if the 
ma~s be examined by rolling the breast over the chcst-w::ill with the fla.t of the 
hand; the swelling is wedge-sha.ped, with the apex toward the nipple: the pain 
is referred to the distribution of one or more nerves, which, as 1\lr. Birkett long 
ago pointed out, if pressed upon at their exit from the thorax, will give rise to 
severe pain, "sometimes confined to the branch distributed to the indurated 
part, while the rest arc unaffected;" the axillary glands if enlarged-a rare 
event-are not indumted. In an exceptionally doubtful case a fragment can 
be rcmo\'ed by antiseptic incision and subjected to microscopic examination. 
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Treatment.-This should be directed to the removal of the functional rlis
turbanccs mentioned: assurance should be given that the disease is not malignant 
and is curable, and a belladonna plaster should be applie<l, chiefly to prevent 
the patient's handling the part, while small doses of iodide of potassium shoul<l 
be given internally. If these measures fail, counter-irritation and compression

1 

or in severe cases free antiseptic incision, may he tried. Should the in<luration 
persist or increase, with severe pain, despite appropriate treatment, in middlc
aged or older women, amputation is indicated, because continued irritation may 
result in the development of genuine carcinoma. 

TUBERCULAR AFFECTIONs.-Secondary involvement of the breast, causing 
induration or abscess and ulceration, may take place when the neighboring 
cellular tissue, lyrnplrnti c glands, or bones are the seat of primary tuberculosis. 
Velpeau, however, bas described certain instances where at numerous points 
of the breast there were isolated masses whose centers ha.d undergone case
ous change. l'his con<lition is found in pale, delicate foma les, and coincident 
strumous enlargement of the axi llary and cervical glands is quite common. 
'fi1e sma.11 masses are difficult to detect, bec:rnse not sharply defined, and tend 
slowly to enlarge, break down, and open externally by ulceration, leaving the 
gland riddled with sinuses. 

Treatment.-Early extirpation, including in the removal. as a rule, the 
entire breast, is probably the best practice. Curetting, irrigation with weak 
iodine-water, and packing with iodoform gauze may be successfu l. rrubercular 
infection of the neighboring glands is common : if any en larged glan<ls are de
tected at the time of operation on the breast, they should be removed then. 

SYPlllLI'rIC AFFECTIONs.-As in tuberculosis, so in syphilis, secondary 
trouble may result from specific disease in the contiguous cutaneous, cellular, 
and osseous tissues. A primary affection of the gland, producing a more or 
less uniform indurated enh1rgement of the organ, has been described as occur
ring in syphilitics in the late secondary or ca.rly tertiary period. Either one 
or both breasts mn.y be attacked, producing a not very painful, ha.rd, smooth 
enlargement readily yielding to antisyphilitic treatment. 

Treatment.-Iodide of potassium, either alone or combiued with mercury, 
aided perhaps by counter-irritation and pressure, is all that is requisite. 

TUMORS OF TIIE BREAST. 

Tumors composed of nothing but pure fibrous, fa.tty, myxomatous, cartilag
inous, vascular, or nenous tissues are so rare that they will not be separately 
considered here, the student being referred to the general chapter on 'fumors. 

For clinical purposes mammary tumors may be classed under the following 
heads: 

1. Those tumors resembling fully-formed connective tissue and 
derived from it. 'rumors belonging to this class are non-mali'gnant, and it 
comprises the fibromata (fibrous tumors), the lipomal:t (fatty tumors), the myx
omata (mucous tumors), and the chondroma.ta. (cartilaginous tumors). 

2. Those tumors resembling embryonic or tmnsition<tl connective tis
sue, derived from tha.t of the gland: these neoplasms are malignant. To this 
class the term sarcoma. is appl ied. 

3. 'l'hose tumors which more or less closely resemble glandular tissue 
and are derived from the glandular epithelium. 1l'bey are non-niali'gnant, 
except when occurring in connection with sarcoma.tous elements. This ~lass 
comprises adenoma. pure, or adenomatous tissue combined with fibrous tissue 
(adeno-fibroma), with cysts (adeno-oystoma), or with atypical cells of the con
nective-tissue type, round, spinclle, or giant cells (adeno-sarcoma.). 
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4. Those tumors composed of atypical epithel ial cells, atypically related 
to the fibrous stroma. of the gland. These tumors are malign'ant. 11he term 
a.pplie<l to this class is carcinoma . 

• 5. rl111osc tumors resulting from hypertrophy of such highly spec ialized 
tissues as blood-vessels, etc. 'l'hcy are non-mal~qnant. This class embraces 
augeioma (vascular tumor) and neuromn. (nervous tumor). 

About 83 per cent. of a.ll mammary tumors are carcinomata, whi le the remain
ing 17 per cent. arc !-l.arcomata, adenomata.-including its varieties-and cysts. 

Aoi-:NOMA.-ln its pure form this is one of the rarest of mammary neo
plasm~. Closely resembling the mammary ti~sue in the pregnant woman, the 
epithelial clements rirc arranged in a purposeless way, as it were, a confused 
mass of aci ni a~1d ducts bei ng seen mi croscopica lly. ':l1he cubical epithelial 
elements ma.y Imo with a. single or double layer tlte newly-formed acini, but 
:i.re more a.pt entirely to fill their lumen, only a mass of cells being dir.;cernible; 
but, unlike carcinoma.-which presents a very similar picture-the cells are 
septtra.ted from the surrounding connective tissue by a. distinct basement mem
brane; i.e. they do not infiltrate the connective tissue. 

Diagnosis.-'l1his mm;t depend upon the detection of a. tumor in the breast 
of a woman-usually married and prolific- from thirty to thirty-ti ve years 
of age: of slow growth, requiring many years to reach a size productive of 
annoyance; movable, and bosselated on the surface. Neither retraction of the 
nippie nor in volvement of the axillary glands occurs, but where any portion 
of the mamma. is left there is sometimes a tendency to local ''reproduction. " 

Treatment.-Free excision, or occasionally amputation. 
AoE~O-FIBROllA.-Thesc arc the commonest of all the benign mammary 

ncopla1'r:is. They consist of hypertrophied connectiYc tissue, mingled with 
small portions of normal or altered glandular tissue. They occur as frcely
movablc, circumscribed, rounded, ·s lightly nodular, usuall_v painless growths. 
When no secondary cystic changes have taken place, they arc firm and 
elastic: when th ey have undergone cystic dcgencra.tion, over the more prom
inent ho~ses they feel soft or e\·en fluctuating, whi le dense elsewhere. Pain 
is sometimes complainrd of by neurotic indi viduals. ~J1hesc neoplasms are 
completely enca.psulated, a.nd their cut surfaces arc <lry, white, opaque, com
pact, creak under the knife, and in some specimens the bundles of fibrous 
tissue arc concentrically disposed around numerous central points which 
project abo,•e the surface. In slowly-formed tumors dense adult fibrous tissue 
is the main constituent: in more rapidly de,·eloping neoplasms interlacing 
hands of young, wavy connective tissue form the bulk of the tumor, 
producing a. more succulent growth, which is glistening white or even 
rosaceous on section. In those of most rapid growth abundant cellular 
elements are present. Inflammation or suppuration of fibromata. is very 
rare, and in consequence fungous protrusion through ulceration of the skin is 
almost unheard of. Should this occur, the sk in immediately around the open
ing is uormal, non-adherent, and of course not infiltrated. Cystic degeneration 
from fa.tty or mucous change of the epithel ium or myxoma.tous degeneration 
of the interacinous tissue ta.kes place in a bout 4 per cent. of all cases, and 
e\'Cn blood- or cxtravasation-cysts have been observed, while telangiecta,tic 
change occasionally attacks the cystic variety, indicated in one-half the cases 
by a bloody discharge from the nipple : such tumors are of rapid growth. 

Diag nosis.-Sometimes a small solitary adeno-fibroma so closely resem
bles a cyst that only a resort to the hypodermatic s_vringe can decide the 
point. The age of the pa.tient1 and the defined, circumscribed outline of the 
tumor, serve to distinguish it from both carcinoma. and chronic lobular inflam-
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mation, while the :ibsence of adhesion to the skin and deeper parts, with the 
freedom of the axillary glands, still further distinguishes it from carcinoma. 
While usuall:v single, they are occasionally multiple. 

Prognosis.-If removed they do not recur. 
AnENO-CYSTOMA.-Since any adcnoma consists of acini and ducts pos

sesi:;ing no normal outlet, cysts form either from accumulation of their secre
tion or from being drawn asunder by the contraction of the pcriacinous :mcl 
pericanalicular tissue of the new growth. This condition is :1pt to obtain when 
there is primarily but little hyperplasia of the connective-tissue elements of the 
neoplasm, which would of course result in the hard form or ordinary adeno
fibroma described in the last section , often callc<l, from its excess of fibrous 
tissue, a. fibroma. The cysts are lined with round, cubica l, or cylindrical 
glandular epithelium. In many instances the perjcanalicular interstitial tissue 
projects as ingrowths into the cavities of the cysts-which they sometimes com
pletely fill-forming many-shaped papillary, cauliflower, dendritic, or perhaps 
pedunculated masses covered by epithelium . rl1his variety of adcnoma. is called 
"the proliferous mammary cyst," "endocanalicular" or " intracanalicular 
mammary tumor," and comprises 86 per cent. of the cystic tumors of the 
breast. Upon section they present a white or cream-colored, lobulated surface, 
with numerous cysts, some small, some large- some have been reported even 
containing a quart-but usually of medium size, filled with a serous, mucous, 
lactesceut fluid, or one variously tinted by blood, rendering it brownish or san
guinolent. A distinct capsule envelops the growth, which, it has been alleged, 
is always attached by a pedicle to the gland tissue, and never infiltrates it. 

Diagnosis.-This tumor is distinguished from an adeno-fibroma by occur
ring later in life, from thirty to thirty-five years of age, and from carcinoma by 
the fact that this disease, as a rule, appears later. While it is hard, it is mov
able, somewhat no<lulated, of slow growth, and in advanced cases from the large 
cysts it is of unequal consistence, giving here and there, over the most promi
nent bosses, a sensation of elasticity, perhaps of indistinct fluctuation . Some
time:s, after growing slowly for ma.ny years, it will suddenly enlarge, when it 
ma.y produce ulceration of the skin, a fungating, bleeding mass protrudi~g, 
but the skin-opening is supple, with sharp-cut edges-hence not infiltrated with 
the growth-and the axillary glands are not invoh'ed. Possibly from the 
inflammation the glands may be, in ra.re instances, somewhat enlarged and 
tender in these ulcerating cases, but they never present the characteristic 
steady increase in size, with matting together of all the axillary tissues, termi
nating in oodema of the arm from pressure on the veins. 

Prognosis.-Visceral invoh•ement never occurs, nor docs local recurrence 
take place after thorough rem6val. 

ADENO·SARCOMA.-In the preceding forms of adenoma the periacinous 
and peritubular connective tissue, becoming hypcrplastic, develops into a 
perma.nent tissue more or less perfectly approximating the type of normal 
fibrous tissue, but in adeno-sarcoma the proliferating elements tend to form, 
not adult, but some variety of embryonic connective tissue. Thus it may con
sist ch iefly of sma.ll 8pin<lle-cells, mingled with a varying amount of mature 
connecti vc tissue, of large spindle-cells, of imperfectly organ ized fibrous tissue 
infiltrated by numerous round cells, of stcllatc and fiber cells with anastomos
ing processes, between which lies a mucoid substance; or, finally, all these 
varieties ma.y be found in the same tumor, each in a different portion of the 

~:~::~hs0~r ~~~~o~~Zr~0:,~i~=l~~ve~c~~t~::ai~;·~:~ie~~:n:1;~r f~~r~:::~dsf~~1;ed~ 
commencing in early life, but it is more probable in such cases tha.t an ongm-
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a1ly benign growth has undergone a secondary malignant (sarcomatous) change. 
Originating in middle li fe, a.deno-sarcoma.ta. always grow rapidly. 

Diagnosis.-A tumor commencing in the breast of a woman from thirty 
to forty years of age (perh<Lps older), covered by non-adherent skin. which is 
hc:L\·y, movable, slightly nodula.ted, elastic, but of unequal con~istencc at its 
more prominent points, and which grows with great rapidity without involve
ment of the axillary µ;la.nds, is probably an adeno-sa.rcoma.: moreover, a tumOI 
which has presented for year.<; the symptoms given for a.<lcno-cystoma, wl1ich 
suddenly begins to cnla,rge, provided the enlargement is not due to one or more 
cysts becoming disten<le<l, is probably a benign adeno-cystoma. undergoing sar
comatous clmnge. 

Prognos is.-'11he microscope alone can determine the degree of malignancy 
of a.ny gi\•en g rowth , the a,ppea.rances vary ing from those of a tumor essentially 
benign up to those characterizmg one whose intcracinous tissue is extcnsiYely 
infiltrated with round cells or composed chiefly of spindl e-cells, when the growth 
is practically a round- or spindle-celled sarcoma, which is liable to recur both 
locally and in dishrnt parts. 

SARCO"A.-For the specific histological appearances of the solid sarcomata 
the reader is referred to the section on ~rumors, p. 198. The round-, spindle-, 
and giant-celled forms all occur, mingled with more or less adenomatous tissue, 
but the large spindle-celled is by far the commonest. Sarcomata arc liable to 
become inflamed or to suppurate, and may undergo myxoma.tous, fatty, cystoid, 
calcareous, and telangiectatic metamorphoses, the two former being the most 
freque11t cause of those large interstitial hemorrhages of such common occur
rence in mammary sarcoma.ta, sometimes converting them in whole or in part 
into a grumous, sem ifluid material. More than half of all mammary sarco
mata. undergo cystic changes, and in about one case in seven discharge from 
the nipple takes ploce. Sarcotrnita usually appear between the ages of twenty 
and thirty-five years-one has been reported so early as the eighteenth year
an<l when of very rapid gl'Owth there may be considerable local elevation of 
temperature. '.l1hey usually thrust aside, compress, and cause atropby of the 
gland, but in ra.re instances arc only attached to it, and then merely by a ped
icle. Their usual position is beneath or near the nipple or in tbe upper inner 
segment of the gland. 

Diagnosis.-Posscssing a distinct capsu le, they form rounded or ovoida l, 
somewhat lobula.te<l, usually single, firm, or soft and elastic, rapidly-growing 
tumors. They arc in consistence sometimes so diflluent that thc.v feel fluc
tuant, so that surgeons have incised them, believing them to be chronic 
ab!Scesses. The veins of the overlying skin enlarge early, but the tumor 
does not become adherent to it nor to the contiguous tissues (Plate XXIII, 
Fig. 1). Later there is a distinct tendency to ulceration. but this is due to 
inflammation and gangrene from pressure rather than to infiltration with 
sarcomatous elements, and, as a rule, the surrounding skin is at first neither 
discolored nor attached to the fungous protrusion wh ich almost invariably 
forms after the skin bas g iven way. The ulcer is apt to be circular, and some
times several exist, with intervening br idges of sound ~ki n. rrhe discharge 
from the fun g us is fetid and bloody, but may be purulent from inflammation. 

Sarcoma.ta usually develop with great rapidity, and the viscera, especially 
the lungs, may become inroh•e<l ea~·ly, but tbe axi~lary gla111ls d? ~ot .enlarge 
except in very rare instances, and tnen only from mHamma~ory 1rntat1on, not 
from the lodcrmcnt of sarcomatous clement:s. 'l1he dif'tinct1on between solid 
an<l cystic sa~cornata may perhaps be made by noting that the latter appear 
earlier-before the thirty-third year; that they are more apt to be located 
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near the nipple; that they grow more rapidly; that they suclclcnly increase 
after quiescence or slow growth for long periods; that they are more Jobulated 
and their consistence is more unequal; that discharge from the nipple is quite 
frequent; and that pain, usually harassing} is cxpcricncc<l in more than threc
fourths of all cases. 'fhey must be differentiated from carcinoma by the earlier 
ngc at which they occur, by their mobility, by their unequal density, by the 
absence of retraction of the nipple, of invasion of the skin, of indurn.tion of 
the lymphatic glands, and of fixation to the chest-wall , a.nd, when ulceration 
ex ists, by the fact that in sarcoma fungous protrusion is apt to occur without 
in.filtration of tlte slcin, the characteristic thickened, infiltrated, everted mar
gins of the carcinomatous ulcer being absent. 

Prognosis.-ida.ny of the sarcoma,ta, especially those of the rounrl-celled 
form, which possess but little intereellular substance, are exceedingly malig
nant. Both local recurrence and ''isceral implication arc the rule, the former 
being the commoner because the disease, although apparently remaining encap
sulated, progresses along the adventitia of the blood-vessels external to the 
capsule, which serve as points of departure for both the local recurrence and 
the visceral contamina.tion. 

Treatment of Adenoma, Adeno-fibromata, and Sarcomata.
Grasping the mass firmly so as to render the skin tem:.e, an incision should 
be made down to and through the capsule of an adenoma or a fibroma, 
when it can readily be enucleated, requiring perhaps a few touches of the knife. 
Adeno-cystomata, when invohing much of the gland, require amputation 
of the entire breast; an<l the same treatment is indicated for cases of cysto
sarcomata and pure sarcomata, with free removal of the superja.cent sk in . 

CAllCINOMA.-Predisposing and Exciting Causes.-lleredity has 
some but not a great inHuence, but traumatism and such lowering in grade and 
vitality of the tissues as results from the ch ronic thickening and induration 
left after acute mttmmitis or abscess seem not uncommonl.r to stand in caus:L
tive relation to carcin oma. As has already been pointed out, the chronic 
dermatitis of the nipple called Paget's disease sometimes precedes and un
questionably favors the development of carcinoma,. Any slight, prolonged 
irritation, increasing the va::::cular suppl_v to the epithelial tis.~mes in a gland 
which is senescent or old-which for the mamma means from thirty-five to 
fifty years-may excite the disease in one predisposed to it, probabl_v by some 
inherited peculiari ty of tissue. As a rule, the patient when attacked is in 
good or even robust health. 

'l'he pathological anatomy of carcinoma. bas been so fully described else
where that only a few general remarks will be ma.de here. Carcinoma. is an 
at.vpical epithelial growth consisting of a stroma whose intercommunicating 
spaces are occupied by polymorphous, spherical, or cubical epithelial cells, no 
genuine intercellular cement substance being apparently present, and the inter
communicating columns of cells-seen in cro~s-scction they resemble alveoli, 
and are hence so called-are not surrounfled by a basement membrane, but 
are in direct relation with the fibrous stroma, thus differing from adenoma, in 
wbich a limiting membrane encloses the cell-masses, :ind which moreover are 
often not sol id , but possess a central space, exactly simula.ting a normal acinus. 

Varieties of Carcinoma.-According to the reh1tive proportions of the 
fibrous and the epithelial elements, a given carcinoma is classed as bard or soft. 
At one extreme is the fibrous, hard, or scirrhous carcinoma, in which the 
fibrous tissue is in ex~ess; at the other, the epithelial elements form the bulk 
of the tumor, resultmg in the soft, cellular, medullary, or encephaloid 
carcinoma.. 
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Course, Symptoms, and Termination of H ard Carcinoma.
Scirrhus forms an irregular, nodulated, somewhat rounded, stony-hard, hea''Y 
mas:::. inseparable from the glandular tissue, possessing no defined outline, but 
gradually merging i.l_lto the healthy mammary tissue, with "hich it freely 
moves (Plate XXIII, Fig. 2). Soon it adheres to the skin, which becomes 
dimpled, and later to the pectoral muscle; thus at first being partially, 
then immovably, fixed to the chest-wall. At the outset the tumor grows 
slowly; the nipple gradually becomes retracted, but the growth nc,'cr attains 
a great size, as does the soft carcinoma. As a rnle, the upper, outer (axil
lary) segment is attacked, but scirrhus may origina,te close to the nipple or 
to tlie inner sid? of the breast. Studying in detail certain symptoms, it will 
be seen that while the skin may adhere to subjaccnt inflamed tissues or benign 
growtLs, it is then gla.zetl, thinned, and stretcl1ed by mechanical pressure; but 
in carcinoma the conditions a rc different, for the fibrous septa connecting the 
skin an<l mammary fascia being infiltrated with young cells, new fibrous tissue 
forms, which, contracting, pulls in isolated 1mtltinnecl portions of normal skin, 
producing the characteristic delicately-pitted "pi~-skin .. appearance. 

Retraction o.f the ni]Jple due to carcinoma. differs from that seen occasion
ally in benign growths, in that the nipple is actually drawn in, and not buried, 
by the projection of th~ tumor-mass; and by pressing this back in the case of an 
innocent growth, the mpple will be seen to be normal, ha,·ing only been buried, 
not retracted. Genuine retraction of the nipple results from the contraction 
of the milk-ducts, the walls of which have been infiltrated with young cells 
which have developed into fibrous tissue (Fig. 392). In proportion to the 
propinquity of the growth to the 
nipple is its rctmction: a growth 
occupy in~ oniy the upper outer seg
ment of the gland will not produce 
this symptom. When present it 
is valuab le corroborative evidence 
of the existence of a hard carci
noma, but its absence nnder some 

Frn.302. 

~<~1~~~1;1~t~~~:~lp:~1:~~ 111l~~~i 1:~·in VJ:~~ Retraction or the Nlfll~>~a~~\ J~lnmmarr Carcinoma 

charge exudes from the nipple when the growth is near it, but this discharge 
differs from that characteristic of some forms of cYStic adcnomata. 

Pain, usually believed to be characteristic of cfircinoma, is a.hsent in the 

s:~~:~i~~:g:1~~~~~ti~~~~;c;ai~1~01:!~:~ ~~~1e~1;i·!:~~o t!~e t~~~~~~}~~ ~~ts?:~: ~~,~~ 
often accidentally discovered : it is not tender. When fixed to the chest-wall 
and the axillary nerves are compressed by the secondary lymphatic glandular 
tumors, the pain is severe and almost ceaseless. Its character is lancinating, 
darting, or cutt ing. 

Cacltexia is present when ulceration has taken place and when mental anx
iety, prolonged pain, or profuse discharge has exhausted the patient: but in 
nearly every instance the patient is in robust hcaltl~ when first atta~ke~ . 
Jloreover, if un<lcr the former circumstances the tumor IS removed, and with 1t 

wony, pain, and discharge, the pa.tient promptly regains color a.nd flesh . Age 
is an important point, since most hard carcinomata. appear between the ages of 
forty and fifty years. A very few cases have been reported before the thirtieth 
year, yet this is such a. rarity that a tumor simulating scirrhus ~t this perio<l of 
life can be confidently decided, as a. rule, not to be a hard carcinoma. 

Scirrbus, left to it.self, will involve the whole mamma, converting it, with 
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the overlying skin and subjacent muscular parietes of the chest, into one nod
ular, stony-hard mass with retracted, burie<l nipple. Th e cancer-cells find 
entrance into the perivascular lymph-spaces of the cutaneous blood-vessels, 
forming here and there smaller or larger nodules. When this condition 
involves a. large portion of the chest-wall , it is called cancer ''en cuirasl!e." 
Owing to the contraction of the widely-spread and rig id noopl:1Sm, the movements 
of the chest arc sometimes sufficiently embarrassed to produce distinct difficulty 
in breathing. Usually the skin over the affected area is decidedly reddened. 
Ulceration may occur (Plate XXIV, Fig. 1), either superficial or deep, more 
commonly the latter, producing deep, crater-like ca.vities with hard, tuberous, 
irregula1:i and everted ~argins, the bas~ bei~g f?rmed of unl~ ealth y, sl~ughing 
gran uh~t 1 ons or cancer-tissue covered with thm, ichorous, samous, offensive dis
charge : no fungus ever forms. Severe and repeated hemorrhages, readily 
controllable, however, by pressure, are not uncommon. Early in the disease, 
although often incapable of detection by the touch, the axillary lymphatic glands 
become involved in full y 85 per cent. of cases supposed before operation to be 
free from this complication: when the axillary fascia has been divided, the 
glands are found to be carcinomatous. These. forming masses behind and in 
front of the brachia! plexus and vessels, fin&lly fuse together, steadily con
tracting until the return circulation is markedly interfered with, a.s evinced by 
rodema. of the whole upper extremity, and most distressing neuralgic pain is pro
duced. From the axillary glands the disease spreads to the supraclavicular 
glands. By recalling the other routes by which the lymph is normally returned, 
as described on page 1022, the surgeon will recognize that the anterior medias
tinal glands, the pleura, and the viscera. may all be involved, even although 
secondary disease of the axillary lymphatics does not occur. Plate XXIV, 
Fig. 2, shows the appearances in local recurrence after extirpation. After the 
lymphatic glands the viscera. become diseased, in order of frequency as fol
lows : li ver, lungs, pl eura, and bones. Cysts, usually from retention produced 
by obstruction of acini or ducts, arc occasionally observed. 

'l11rn A'rROPIIIC OR 'VITIIERING Scrnm 1 u~, from the fa.tty degeneration 
and absorption of the ~pithelial cells (Fig. 393)-perhaps induced by the un
usuall.v abundant development of the fibrous stroma contracting so as to diminish 
the blood-supply to the cells-leaves li ttle more than a ma.ss of fibrous tissue, 
with here and there a few cells surrounded by granular Mbris. Although the 
tumor is slower in its progress and rather diminishes in size than increases, 
the maligna nc.v is not thereby lost, the ultimate result being the same. 

Diagnosis.-This depends upon the detection of a tumor most frequently 
in the upper, outer segment of the breast of a woman over forty years old, 
heavy, stony-hard, without definite outlines, covered by adherent ''pig-skin" 
integument, at first mov ing with the breast, and later adherent to the pectoraJis 
maj or mur-;cle, with enlargement of the axil lary ~lands and retraction of the 
nipple as the growth reaches its neighborhood : if originatinp: beneath or uea:r 
the nipple, retraction of that organ wi ll be an early sign ; if the neoplasm .is 
examined when only one border of the gland is invoh·e<l, this symptom will 
be entirely absent. From sar....:oma it is to be di:stinguisbed, in addition to 
the difference in feel and absence of mobility, by the adherent and peculiar-
looking skin and the glandular in volvement. . 

80.FT CARCINOJ\IA.- 'fbi s is a disease of earli er life, runs a more rapid 
course, and its capabi li ty of contaminating th e system is much ~ore pr~
nounced than that of sci rrhus. Usually more deep-seated th~n sc 1rrh~1 s, it 
forms at the outset a rounded, nodular. mova.ble tumor, at pomts elastic or 
pseu<lo-Huctuant, growing with such rapidity that it may sometimes reach the 
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size of a chi ld 's head in a couple of months. Soon tl1e skin adheres, reddens, 
~ecomes gla z~cl, and, the appear.ances closely simulating those of absces::', the 
rntegumcnt gives \1ay by ulceration. By 
this process and sloughing of masses of the Fw. 393. 
tumor large cxca,·ated sores are formed . 
Pain is a late s;ymptorn, but eachexia sets 
in early, as "ell as lymphatic and vis
ceral metastases. Cysts arc also formed 
occasionally, as (lcscribcd when speaking 
of sci rrhus, while ahscesses haYe been 
observed, especially in rapidly-grow ing 
tu_morsde,·elo1?i ng during pregnancy. Co!
lo1cl change likewise 1iery rarely attacks 
some of' the firm er forms of soft carcinoma. 

Oiagnosis.-~'he resemblance to 
round-celled sarcoma is g reat, the cardi
nal point of distinction being that sar
coma is an encapsulated, and therefore a 
distinctly circumscribed growth, while 
soft carcinoma is a non-circumscribed, 
infiltrating neoplasm. The r apidi ty with 
which it attains a g reat size, the relative 
softness of the mass, the late appearance 
of pain, and the early constitutional in-
,•olvcment distinguish it from hard Cal'- AtrophlcScirrhus (original). 
cinoma. Colloid carcinoma cannot be 
diagnosticatcd before r emoval, but is of slow growth, and g landular infection 
occu rs late. 

Prognosis.-Wit hout operation carcinoma of both kinds term inates by 
death; the attendi ng operation will be referred to later. 

':I.1he average dumtion of life. in the fibrous form is about thirty months, in 
the soft about twelve months, a lthough life may be greatly prolonged in the 
former, whi le it may be much curtai led in the latter, especia lly if the d isease 
commences during pregnancy, when a. few weeks sometimes comprise the "hole 
course of the affect ion. 

Treatment.-Expcriencc having proved that no in ternal remedy is of 
the slightest benefit, the question resolves itself into allowing the disease to 
pursue its course, relieving pain and making the pa.tient as comfortable as pos
sible,-the so-called palliative method; or resorting to the radical plan, mean
ing by this the prompt extirpation of all the diseased tissues. 

Pa lliative Treatmen t.- This is often necessitated by the disease hav
ing reached. so at.l.rnncc<l a. stage when first seen that a ll opportunity for the 
successful employment of the radical method has been lost. The parts must 
be put to rest by carrying the arm in a sling; corsets anU tight clothing must 
he iutert.l.ictcd, but at the same time the diseased organ must be ca.ref'ully sup
ported. Local :.Lpplications of extract of bella.tlonna with opium or conium at 
fir1't give relief~ but t he f\·ec use of morphia with small doses of a.tropia soon 
becomes req uisite. 'l'he constant application of acetate of lead in the propor
tion of grs. xv@ ,5j will sometimes afford relief when a rapidly-growing tumor 
becomes rcdt.l.cned, hot, and tense, or ice-bags may be employed. When ulcen.t
tion has taken place, deodorizing, unirrititting dressings should be employed, 
such as ch I oral , g rs. v @ .5j of vaseline, balsam of Peru, etc. 'l'he use of Es
ma.rch 's powder under these ci rcumstances will often relieve the pain, check the 
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rapidity of growth, and decidedly diminish fctor . Its composition is ar>enious 
acid and muriatc of morphia, each 0.2.5 part, powdered gum arabic 12.0 part);. 
Ila.If a. teaspoonful of this should he daily sprinkled over the surface of the 
sore unt.il a yellowish crust forms, which after separation leaves a healthy 
granulatmg surface: this powder can be repeated when necessary. Hemor
rhage ran be stopped by pressure or by the local application of styptic cotton . 

Operative T reatment.-The first question to be answcre<l is, Can the 
disease be totally eradicated 1 If not, no operation should be attempted, unless 
to remove a foul sore purely as a palliative measure. 'Yhen contemplating 
even this, the conditions must be carefully scrutinized to determine with great 
certainty that sufficient skin can be saved to ensure prompt healing; other
wise local reproduction will ensue, leaving the patient in a worse condition 
than before operation. 

While each case must be a rule for itself, the following conditions are 
positive contraindications to a radical operation: enlargement of the supra
clavicular glands, cancer en cuirasse, such a dissemination of small shot-like 
bodies in the skin that a wide margin of healthy skin cannot be left outsi<lc 
of the smallest nodule1 or such extensive axillary involvement that the thor
ough clearing out of that space will be impossible. Again, the liver, lung~. 
and other viscera should be carefully examined to eliminate the probability of 
any mC'tastases, because the discovery of any such is an absolute bar to opera
tion. To reiterate, unless all local and glandular disease can be thoroughly 
eradicated and presumptive proof exists that the viscera. are free, no operation 
should be done. l\Ioreover, in very advanced life the disease often progresses 
so slowly that the probabilities of prolonged life are sometimes greater without 
than with operation . 

In the case of an otherwise healthy woman of middle age, without any 
such infiltration of the skin and subjacent muscles as will clearly prevent com
plete extirpation, yet where extensive axillary invohrcmcnt exists, what is the 
proper course to pursue? Examine the axilla carefully under anesthesia, and 
if still in doubt make an exploratory incision, when, if this cavity can be suc
cessfully cleared, do this, afterward removing the breast with all doubtful 
cutaneous an<l muscular structures; but if it appear that the axilla cannot be 
cleared, close the wound and abandon further interference . 

When the skin is merely adherent and the tumor freely mo\rable on the 
deeper parts, with simple enlargement of the axilJary glands. the surgeon should 
urge the prompte~t and freest possible opcrati,·c measures. It is the surgeon"s 
duty to cndcaror to educate the public up to the recognition of the necessity for 
early operation hf'fore extensirn local and glandular infection has taken place. 

'.L'he results of early radical operations performed by IGinig, Kiister, Gross, 
Barks, Estlander, and Gussenbauer show from 113.7 per cent. to 22.5 per cent. 
of pHmanent cures, the average being 20.08 per cent. According to Curtis, 
Dennis, Weir, and Bull, the aYera.gc of permanent cures is 20.87 per cent. 

'l'hc mortality from the operation, which is a much more severe procedure 
than was formerly adopted, has fallen, according to Williams, from 17.35 to 
9.-t. per cent. 1'his latter percentage unquestionably represents a much higher 
dettth-ratc than prevails in this country, which is only about 5 per cent., and 
in 46-! cases reported by Bull, Dennis, W cir, llalsted, and Keen is only .o.s.u 
per cent. Williams conclusively shows that where a. cure is not effectc<l life is 
prolonged, those operated upon living upon an average 60.3 months, as com
pare<! with those not operated upon, who survive for only 44.8 months .. From 
the data given by Halsted, recurrence in the practice of Czerney, Fischer, 
Gussenbauer, Konig, Lucke, Volkmann, and Halsted reaches 62.55 per cent., 
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but in his own practice, with a still bolder use of the knife, only 3 recurrences 
were observe<l in 46 cases. 

Method of Operating.-While no rules can be gil'en applicable to every 
case, in general C\'ery particle of diseased tissue must be removed, no regard 
being paid to retaining enough skin to cover in the wound if this essential 
indication will be thereby interferetl with. 'l'he knife should sweep wide of 
the apparent limi t of infiltrated skin, making, if neccs:::.ary, a cut encircling 
the w bole base of the gland. If it appears right to Sa\'e any of the covering 
skin, the outline of the incisions should in clude an e11ipsc embracing the cen
tral portions of the growth, the long axis of the ellipse extending from just 
below the anterior axillary fold downward, forward, and inward. 'The incisions 
should be boldly made through the skin and pararnamrnury fat down to the 
pectoral aponeurosis, and the gland rapidly dissected off from below upward, 
cutting the attachments toward the axilla, and with them the larger vessels 
last. Let an assistant compress each spurti ng vessel by the finger.tips until 
the gland is remol'ed, when hemosrntic forceps should be :tpplied. 'l'he pectoral 
fascia, and any remaining portions of infiltrated muscles or outlying gland 
tissue, must then be freely removed and the vessels tied. 

A complex network of lymphatic vessels li es on the outer surface of the 
muscles and the upper surface of the fasci::e. These vessels intercommuni
cate, and the lymph-current is from the muscJe toward the fascia, as demon
strated by injections. The presence of these lymphatic networks shows the 
necessity of removing the pectoral fascia with the underlying fat in all opera
tions for carcinoma, a.nd also. expl~in s the possibi.lity of a carcinoma being 
actually adherent to the fascia, while the muscle itself may remain free . 

The a.xii la is to be opened by an incision parallel to and one inch below the 
anterior axillary fold, and this space cleared of all glands. lymphatic vessels, 
and fat by dry dissection, when possible. Careful use of the knife, with double 
lig:tture of any tissues that may contain large vessels before div iding thc1:11-
cvcn to the ax illary vein if endangered-wi ll render this a safe procedure. lt is 
safer to clear the vei n first, a~cl then proceed with what furth er dissection ma.y 
be requisite. H av ing determined by careful search hoth in front of and behind 
the axillary vessels and nones that every gland, however minute, has been 
removed, the skin should be freely loosened by the sca lpel handle or its edge 
around the wound until tl1e margins can be approximated. 'l'o secure this 
without tension, either completely or partially, relaxation buttons and sutures 
are sometimes requisite, which can be removed from the fifth to the seventh day. 
Finally, provide for drainage by passing a perforated g la$S or rubber drain
age-tube through the posterior axillary fold by an especial incision, thus drain
ing the most dependent portion of the wound. 'l'he skin should then be accu
rately apposed. by superficial si lk sutures, either interrupted or, preferably, 
continuous. If relaxation sutures will not enable the surgeon to coaptate the 
whole wound, the angles shouM be closed, leaving the central portion to heal 
by granulation . Skin-grafting may be immediately adopted, provided the 
operation have been done aseptica.lly-i. e. without the use of antiseptics; or 
after granulations have formed th is procedure may be employed to close the 
whole gap at one silti ng. Antiseptic towels should surround the field of opera
tion, an(l when a prolonged axillary dissection is requ isite, the breast-wound 
shou ld be temporarily covered with sublima.te gauze to prevent shock and per
haps pneumonia: ant iseptic sponges or mops of sublimate g:tuze should also be 
employed, a.voiding as far as possible all wetting of the patient. '..I.1he ordinary 
aseptic preliminaries and some one of the forms of antiseptic dressings must be 
employed, and the arm confined to the side by a snugly-pi nned binder. Shock, 
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which is often very pronounced, must be combated by appropriate measures. 
'l'be mortality by this method of operating, although small, considering the 
magnitude of the operation, is higher than by the older plan, but more cures 
will result, hence more lives will in the end be saved. 
. Halsted has recently insisted that all the pectoralis major muscle, except
mg possibly its cla.v1cular port10n, should be excised with the breast in one 
piece, including the axillary contents. Thus: Carry the incisions at once 
through the fat, fully reflect the triangular skin-flap, and, dividing the 
costal insertions of the pectoralis major, split the muscle between its costo
sternal an<l cl::wicular portions up to about opposite the scalene tubercle on 
the first rib; divide the ~lavicular J?Ortions of the muscle with the overlying 
skin close up to the clavicle, exposing the apex of the a.xilla; draw upward 
the cut clavicular portion of the muscle with a broad, sharp retractor and dis
sect all loose tissue from it; split the muscle out to the humerus, and cut it 
through close to its attachment, making tension by means of traction upon the 
loosened breast muscles, etc. ; strip everything away from the chest-wall, 
including, when possible, the sheath of the pectoralis minor, clearing the exter
nal border of the muscle, cut it transversely through its middle, dividing it 
as far externally as possible, and then reflecting inward the cellular tissue 
overlying the coracoid extremity of this muscle, which then draw upward with 
a broad, sharp retractor; dissect out and carefully ligate close to the axillary 
trunks all the small vessels, chiefly veins, lying beneath and near to the mus
cula.r insertion; complete the extirpation of the axillary contents by dissecting 
the vein, artery. and nerves clean of any loose tissue; making traction upward 
and outward, divide with the knife the fascia which binds the axillary fat to 
the chest-wall; :m a:;;;sistant renders the triangular skin-flaps tense; dissect 
the tissues a.way from the subscapular, teres major, and latissimus dorsi mus
cles, exposing and securing before dividing the subscapular vessels, but 
sparing the subscapular nenes if possible; having cleared these, turn the 
mass inward and remove it by a cut along the base of the triangle; approximate 
the wound by a buried purse-string suture, including only the base of the trian
gular flap, whose apex is to be shifted to a lower portion, so as to secure a 
loose lining for the axilla, maintaining contact between the flap nnd subjacent 
tissues by carefully-opplied dressings. No axillary drain need be employed, 
the uncovered portion of wound healing either by so-called organization of 
bloo<l-clot or by granulation. Little or no disability is said to be noticeable 
after this operation, and what results comes from loss of skin, not loss of muscle, 
and can sometimes be rec.tified by skin-grafting. 

CYSTS.-The distinctwn must be made between these and C!JSlie tumors
i. e. cystic degenerations of solid tumors-since all forms of mammary tumoNl 
may undergo such changes, even the carcinoma.ta; but the adenomata and the 
sarcoma.ta. more frequently show these alterations. 

lIYDATrn CYsTs.-This is the only parasitic disease of the breast, and is 
of very rare occurrence. Only one cyst has ever been found at a time, but it 
may contain from one to four daughter cysts. Ilydatid cysts grow slowly, 
attain a moderate size, are painless, forming smooth, round, firm, elastic, some
times rluctua.ting, movable tumors, adherent neither to the skin nor to the 
chest-wall. They generally occur in the upper outer segment of the gland, 
but are never found near the nipple. From secondary changes the skin may 
become adherent or the axillary glands enlarged. 

Diagnosis.-From other forms of cysts it will generally be impossible to 
distinguish a hydatitl cyst except by the use of the exploring needle or trocar, 
thereby evacuating the characteristic watery 6ui1l and perha.ps daughter cysts 
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an1l hooklets. From a lacteal cyst it can readily be <listinguished, because 
the latter appears near the nipple during lactation, and is prominent, and of 
rapid formation. 

GALACTOCELES, OR ~IILK CYSTS.-These are rare, rcsu]t from obstruction 
and dilatation of the milk-sinuses or ducts, and in conscq uence are situated 
close to the nipple or beneath the areola. Nearly always single, they appear 
suddenly during la.elation, increase rapidly and form soft, fluctuating, painless 
swellings, sometimes pendulous, covered with unchanged skin containing 
enlarged veins: sometimes milk can be expressed from the nipple by pres
sure on the cysts. The contents may be unchanged milk, be like cream, or con
sist of a semi-solid. cheesy ma.terial, in wbich case tho history generally shows 
that fluc~uation was noted at the beginning, and that the tumol' grndually be
came sol id to tho feel, and sma ller; sometimes it can be indented by the finger. 

GLANDULAR CYSTs.-While these may be single, they are commonly mul
tiple, sometimes being disseminated throughout t he gland. They originate in 
the small er rather than in the larger ducts, and in the acini, from their partial 
or complete occlusion, the former being rather common, when their sero-sangui
nolent contents rna.y escape quite copiously from the nipple. The cysts vary 
in size from that of a. pin's head to cavities which may contain many ounces, 
but are oftenest about an inch in <liameter. 1'heir interior is covered with a. 
layer of epithelial cells, papillomatous ingrowths from which, at times, com
pletely fill up the cyst-cavity. The contents may be ycllowi:.;h serum or may 
be variously tinted red or brown from admixture of old or more recent blood. 

Diagnosis.-.They are prone to occur in patients from thirty-five to fifty 
years of age, arc smooth in outline, an<l arc somewhat elastic, but fluctuation 
is rarely detectable, the cysts when tensely filled being often mistaken for solid 
growths. l 1his must be remembered in any case of suspected carcinoma when 
neither involvement of the sk in nor adhesion to the deeper parts has taken 
pla.ce, since cysts occur at the same age, so that when in doubt the exploring 
needle or an incision should be resorted to before sacrificing the breast: the 
abO\'C points, witlt the absence of lymphatic glandula r involvement au<l the 
slow, benign course, distingui$h doubtful cases of cysts from malignant disease. 

CYSTS RESULTING FROM DEGENERATIVE CHANGES (lNl'OLUTION CYSTS).
These mostly occur in women past the menopause, and arc usually numerous, 
and so sma.11 as to escape detection. Occasionally one or more may enlarge, 
causing much embarr:tssment in diagnosticating them from carcinoma. No 
involvement of the skin, deeper structures, or lymphatics, however, is found: 
they pursue a slow, benign course, and exploratory incision will determine 
their nature. 

Ln1PHATIC CYSTS. - Certain serous cysts which do not differ materially in 
their symptoms, course, and treatment from the glandular cysts have been 
ascribed by Birkett and others to accumulation of fl.ui<l in the connective-tissue 
lymph-spaces, and have therefore been termed "connective-tissue cysts" or 
"lymph-space cysts:" they are lined with. endothelial plates i_nstea<l of epi
thelial cells, and resemble-except for their contents-a1h·ent1t1ous bursre. 

Diagnosis.-'rhis has been sufficiently indicated in the description of 
each variety. 

Treatnient.-When thin-walled 1 incision, with antiseptic packing after 
wiping out the cavity with iodine tincture or deliquesced carboli c acid, will 
usually suffice. If thick-walled or numerous, excision of the discase<l portion 
is indicated, an<l if the disseminated form exists, nothing short of amputation 
is worth considering. 

CONTUSIONS OF Tim BREAST.-,Yhen the relation which traumatism bears 
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to the development of tumors in the female breast is considered, it will be 
recognized that these injuries. should be carefully. treated by rest, confining 
the arm to the chest or m a sling, and by evaporating anodyne applications, 
while any induration shoulrl be removed, if possible, by the frequent prolonged 
use of equal parts of compound iodine and belladonna ointments or mercurial 
ointment in combination with belladonna. 

WoUNDS.-11IJCsc require the treatment which would be adapted to similar 
injuries of other glands, remembering that if suppuration occurs it may extend 
throughout the cellubr framework of the gland, producing widespread damage, 
so tba.t antisepsis, proper drainage, and fixation of the mamrna. by properly 
applied bandages, and of the arm by confining it to the chest, are advisable. 

DISEASES OF THE MALE BREAST. 

Occasionally the gland becomes llYPERTllOPlllED and functionally active, 
the result of frequent applications of a nursing child to the breast. 

l~:FLAMMATfO:-;< OF TllE MALE BHEAST.-Tbis may result from injury, with 
any of the usual consequences of inflammation, but sometimes the glands at 
puberty become enlarged and tender irrespective of traumatism, these attacks 
perhaps recurring from time to time. 

Treatment.-Anodyne applications and protection of the parts from fric
tion, with such trea.tment as has been indicated for the inflamed female breast, 
should be instituted if suppuration is threatened or is present. 

rruMORS.-Thcsc may be either benign or malignant, examples of nearly 
every variety of each having been observed. Of the former variety, cysts
cven galactoceles-and fibromata are the most common. Spinclle-cel1ed sarco
ma.ta. and scirrbous ca.rcinomata are the usual varieties of malignant growths, 
carcinoma.ta occurring in the proportion of about one male to forty-two females. 
These neoplasms pursue the same local and constitutional course as in the 
female. 

Treatment.-rJ1his is precisely that recommended for the same affections 
occurring in women. 

CHAPTER X. 

SURGERY OF THE EYE. 

IN a brief article on the surgery of the eye it will be impossible to include 
its anatomy, physiology, pathology, therapeutics. and the means of examina
tion by instruments or glasses, or to do more than mention the causes that 
render a resort to surgical procedure necessary, and describe the various 
operations themselves. All reference to the diseases of the choroid and 
retina are omitted, as they belong rather to ophthalmic medicine than to 
sul'gel'y. 

ln clinical work eye cases may be briefly classified into (1) those due to 
constitutional disease, needing therapeutic treatment; (2) surgical, requi.ring 
operations; and (3) errors of refraction and accommodation. which necessitate 
the mechanical use of glasses of various kinds. We must limit ourselves here 
to the surgery alone, without reference to those diseases and refractive defect.s 
which exceptionally demand surgical interference. 
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A glance at the interesting and instructive table of Colin,1 compiled from 
the observation of 300,000 cases treated in 67 institutions, enables the student 
to grasp the relative frequency of the various diseases of the eye as they 
appeared in actual practice up to 1875. It may be well to observe, how
ever, that the proportional number of errors of refraction and accommodation 
treated in our clinics and in private practice since then has greatly increased. 

rrhc frequency of constitutional disease as a. cause is shown by the table 
of Magnus,2 who found from a total of 2275 cases treated in bis clinic that 
nearly 21 per cent. were dependent upon constitutional affections. This 21 
per cent. is the field chiefly of the therapeutist, whilst to the correction of 
errors of refraction might be assigned perhaps 60 per cent. more, leaving 19 
per cent. to the domain of surgery proper. The name and ch:i. ractcr of the 
operative proccrlures in this domain may be learned from the following table, 
abbreviated from reports of 54 institutions of Europe and Ame1~ica in the year 
1884, showing a grand total of 48,32,1 major operations: 

Table of 48,324 Operations on tlte Eye. 
Operatwnsforcataract,ofall kmds 19,i94 • Opcr.itwnson orbit 
lr1dectom1('fol1 lridotom1es 131617 ?\curectom1es 
(orne.1 1666 Sclerotonues 
ConJunchva 681-2,3-17 Extraction of foreign bodies from 
faeluls .J,606 globe . 
Muscles 3,627 Puncture of retina 
Lachr)mal apparatus 2,535 Extrachon of C)ishccrcus 
Enuclcatton 11323 

103 
42 

200 

40 
66 

__ 14 

48,324 

We therefore find that 69 per cent. of the total number of operations were 
for the relief of cataract and affections of the iris. Corneal operations yield 
nearly 5 per cent.; operations on the Jids, nearly 10 per cent.; those on the 
muscles, over 7 per cent. ; those on the lachrymal apparatus, 5 per cent. ; and 
enucleation of the ball, 2.5 per cent. This table gives the best possible idea of 
the relative frequency of these operations, and is a basis for the space given 
them here. 

'I1his division into three classes-namely, medical, surgical, and mechanical 
or refractive-and their relative importance are confirmed by the following report 
of 1000 consecutive cases recently treated at the Jefferson College Hospital: 

Dlc:easesof 
Conjunctiva .. 
Cornea . 
Selera .. 
Jris ... . 
Choroid .... . 

1 Cohn's Table of 300,000 Casts. 
Percent. Diseases of Percent. 

..... 30. Corpus l'itreum O.i 
. .. 21.-51. Globe ........... 2. 

0.4 Refraction and accommodation . 12. 
6. Muscles... 3. 
I. Fifth nerve 0.2 

Glaucoma. . . . . . · · · · 
Retina, opti(' nerve, :unblyopia, 

1. Lids . . . 9. 
CnclaS:;ified ..••.••... ~ 

amaurosis. 
Lens 

100.00 
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l. Surgical . . . . . . . 111, about IO percent. 
2. Mcchanic.'tlorrefractive 590,about6U pct(-ent. 
3. Medical .......... 2tl9,:100ut30 pcrt~nl. 

It ma.ya.id the student's understanding of the subject to adcl that all defects 
of sight may be assigned to one of three main causes: (1) defects of trans
parency, (2) errors of' refraction, or (3) lesions of the retim; and of the optic 
nerve. And _to remc<ly these defects ~re ha,•e to resort to surgical interference, 
zo the conecting lens, or to therapeutic measures. 

Disca~e of the appendage£ of' the eye requires treatment, as does the atbtin
ment of binocular vision under certain conditions, but the divisions here given 
a.re of' prnctical value for rapid diagnosis in teaching and in practice. 

Owing to the limited space assigned, we must refer the student to sta.ndard 
works on the eye for information as to the medical and refractive portions of 
the subject, including a. description of the instruments, materials, and apparatus 
needed for their diagnosis and treatment. 

Operations on tlte eue and its appendages are undertaken to improye the 
persona.I appearance, to remove deformities which threaten the integrity of the 
eye, to relieve pain, to improve vision or prevent its loss, to restore sight, or 
even to ~ave life itself. 

A few general remarks, applicable to all operations, before proceeding to 
detailed description may prevent useless and confusing repetition. 11

0 this end it 
tn<LY be stated that tile ophthalmic surgeon should see that the instruments in use 
are absolutely free from foreign and deleterious matter-that they arc rendered 
aseptic by chemical a.gents which neither injure the steel nor irrita,te the delicate 
structures of the eye. Boiling water, absolute alcohol, a 5 per cent. solution 
of carbolic acid, a. solution (1: 5000) of corrosive sublimate, and a. saturated 
solution of boric acid are practically useful for this purpose. Knives and 
needles should be sharp, and may be tested by piercing a.nd cutting a. piece of 
thin white kid held in the hand or in the drum found in most instrument-cases. 
Scissors should be sharp, and carefully adjusted to cut smoothly to their points. 

A good light, natural or artificial, must be secured, from one side only, and 
care should be taken thttt no object is interposed between it and the part_ illu
mintlted during the necessary manipulations. 'fhe head of the patient must 
be securely fixed 011 the chair, bed, or table by mechanical rnran!; or by the 
hands of an assistant. 

General anesthesia. is infrequently required, except in the young, in very 
nervous patients, or in cases where severe or long-continued operations are 
necessary. Coca.Inc, in solution of from 2 to 5 per cent., placed in the con
junctiva.I sac. has come into general use as a local anesthetic, and is usuall.v 
effective for that purpose. It renders the conjunctiva and cornea entirely 
jnscnsitive, an<l cna,bles us to perform even an cnuclPation without suffering 
to the pa.tient. It is very perishable in water. and should be t.lissolved in a 
solution of bichloridc of mercury, 1: 5000, to render it aseptic. There can 
be no discussion as to the necessity of antiseptics: the bichloride, in the 
strength of 1: 5000, which can be quickly made by a.dcling-(o gr. to one ounce 
of water, i8 perhaps the best, a.ad is well borne. 'l1he solution of the biniodidc 
of mercury, with cxce:::s of iodide of potassium in water, from 1: 5000 or 
10,000, has been la,rgcly used with goo<l results, but it is decomposed by a. 

!!olution of coca"ine, and gives a white precipitate in the eye. It has the 
advantage, however. of being non-irritant, and may be used in a much stronger 
solution than the bichloride. 'rhc peroxide of hydrogen nrny 1mpersede the 
bichloride solution, being efficient and non-irrita.ting. It must be reme~1bercd 
that although the asepsis of the conjunctival sac rna,y be secured, the 1nfla1u-
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matory products of the eye or conjunctim, particularly in cases of suppuration 
of the lachrymal apparatus, give goo'l cause for anxiety, and may account for 
the occasional failures to get beneficial results. .Many use a satura.te<l solution 
of boric acid, which is entirely free from danger and can be used without 
foar of inducing local irritation. Before au operation is undertaken the con
junctival sac_ and surrounding tissues should be repeatedly cleansed with an 
antiseptic. If it is deemed requisite, the boric solution can be injected into 
the anterior chamber to wash it out completely in cataract extractions. If 
the pupil is to be dilrLtcd or the accommoda.tion kept at rest, a solution of 
atropine or hyoscy:unin~, of the strength of 2 grains to the ounce, with a 
1: 5000 solution of the bichloridc, may be dropped into the eye. 

Dressmgs for the eye should be cool1 light, and aseptic, applied over the 
lids, upon which a piece of linen dipped in cosmolin c is first laid in such a 
manner as to prevent the entrance of light and to secure the eyes in a position 
of rest and immobility. A mild narcotic may be necessary to allay pa.in and 
secure sleep and to rest the ocular muscles. All operations on the eyeball 
requiring special skill and delicacy of touch should be practised on the eyes 
of pigs placed in an opthalmo-phantom or held in a towel by an assistant before 
undertaking them on the human subject. 

PART I.-DISEASES AKD INJURIES. 

1.- DISEASES AND l~JURJES OF THE EYELIDS. 

Wouxn~, burns, inflammation, abscesses, erysipelas, eczema, herpes, warts, 
rn:evi, chancre, allll other injuries and growths of various kinds, are met with 
in the lids, as elsewhere, and demand the same general trea.tment; but in opera
tions upon the lids special ca.re must be used to guard against the formation of 
cica.tr icial bands, which might leave deformities, limit the movements of the 
ball, and produce ma.lposition of the lashes that would later on enchnger the 
eye itself. 

BLB11HAHl1'IS i\JARGINALCS (Tinea Tarsi) is a chronic pustular inflammation 
of the edges of the lids, commonly found in strumous children, extending into 
the hair-bulbs, causing loss of the lashes or turning them inward upon the 
cornea. Jn a.dults it is often the expression of an uncorrected ametropia, and 
need::. careful adjustment of glasses. ~L1he lids should be thoroughly washed with 
an alkaline ~olution of borate of sodium, five grains to the ounce of water, 
then dried and anointed with a sahe composed of two grains of the yellow 
oxide of mercury to a dram of vaseline. In severe cases a solution of nitrate 
of sih·cr. five grains to the ounce. may be applied with a._ brush to tl~c roots of 
the lashes. rJ1onics and nutrients to improve any existmg dyscra.s1a may be 
girnn, a.nd ~lasses to remove any eye-strain should be prescribed. . 

JI ORDEOLUM (Stye) is a circumscribed inflammation of the connective tissue 

~se::~c~!;1°pa~~i~d ~~ ~~~1e11'.~1J ~~}~:~~~ ~~ t~1~Pt~:·~~!f,~1: an,t~l~~c~~if~~d11~~t~j:~!t;·~f~~~ 
Treatment.-ITot fomentations or poultices, with frequent washes of 

borax or boric ncicl in solution, and when suppuration has taken place a 
free incision and pressure to evacuate tlie sac. When a. succession ?f st~es 
occur, the general system should be built up by tonics, and the an~etropia. whwh 
is nearly alwa.ys found in these aggravated cases should be relieved by cor~ 
rcctiug lenses. 

CuALAZION (Tarsal C11•t) is caused by obstruction in the duct of a Mci
bomian follicle, which produces an indolent tumor i\hout the size of a pea. near 



10.JA ~IN AMERICAN TEXT-BOOJ.: OF SURGERY. 

the tarsal border. The tumor is not red nor painful unless suppuration occurs. 
Chala.zia are single or multiple, and remain indefinitely if not removed. 

Treatment.-Evert the lid, cocainizc it, and search for a grayish-red spot 
which forms the base of the tumor. Incise the tumor through its base anrl 
press out the gray gelatinous material with the fingers or the handle of a. knife. 
The wall of the empty sac should be cauterized with a solution of nitrate of 
silver, with a view to the obliteration of the cavity by adhesive inflammation. 
If preferred, the incision may be made through the skin, and the sac emptied 
and curetted. 'rh is simple operation is followed by a radical cure of the affec
tion. 

TRICHIASIS is an inversion of the lashes against the cornea, which is clouded 
and inflam.ed by their constant rubbing. DISTICllIASIS is the same condition, 
except that there appear to be two rows of lashes. 

ENTROPION is a turning in against the ball of the free margin of the lid. 
ECTROPION is an eversion of the lid. This condition causes an exposure 

of the conjunctival surface. 
All these arc ugly deformities, and are generally the result of long

continued, neglected inflammation of the conjunctiva. or of adjoining tissues 
which ca.use a. spasmodic contraction of the orbicularis muscle. They are most 
frequently met with in the upper Jid. Ectropion also results from burns and 
wounds followed by cicatricial contraction. When local applications fai l to 
give relief, the hairs may be removed with forceps for temporary relief, an<l 
if this fails the scalping of the lid to remove the hair-bulbs, or plastic opera
tions to cause or correct eversion, must be employed; all of which will be more 
fully described under Operations. 

ANKYLOBLEPllAROX is the partial adhesion of the margins of the upper and 
lower lids, resulting in a partial or complete closure of the palpebral fissure. 

SnrnLEPHARON is the partial or complete union of the conjunctiva of the 
lids and eyebalJ , and is generally of traumatic origi n. This union of the con
junctival surfaces is by cicatricial bands left after bums by bot metal, quick
lime, caustics, acids, etc. When the deformity is great, impaired movements 
or the ball ant! partial or entire loss of sight from insufficient separation of 
the lids may result. Either of these conditions would require division of the 
cicatricial ban<ls by operation. To prevent the tendency of the divided bands 
to reunion, glass or metal shields should scpara.tc the di,·ided surfaces during 
the process of healing. In extensive adhesions the lids should be dissected 
from the ball and the gap be filled in by the conjunctiva of a rabbit. 

BLEPIIAROSPASM is a tonic contraction or spasm of the orbicularis muscle 
which prevents the volunta.ry separation of the lids, and may continue for sec
onds, days, or weeks. It may be a manifestation of hysteria, or a. reflex from 
far-distant organs. or be ca.used by irritation of the fifth nerve or of one of its 
branches; but it is most frequently caused by inflammation of the conjunctiva 
or cornea, in which photophobia is a marked symptom, by foreign bodies, by 
hypercsthesia of the retina. or by errors of refraction. Frequent twitching of 
the lids characterizes the affection when due to ametropia. 

Treatment is directed to removal of' the cause. Coca°iuc, in 2 per cent. 
solution, frequently applied, will cause local :rnesthesia of the conjunc~iva a~d 
thus relieve peripheral irritability. Mydria.tics, a.tropine or hyoscyam1ne, will 
para.lyze the ci liary muscle and suspend the power of accommodation. and f?1 
a temporary effect for the purpose of making an exam ination. particularly in 

children, the face may be momentarily immersed in cold water. When the 
disease is clearly dependent on neuralgia. or pressure upon a. branch. of th~ fifth 
nerve, stretching or excision of the suspected nerve should be considered . 
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PTORIS is a partial or complete inability to lift the upper lid, caused by 
swelling and increased weight of the lid, injury of the levator muscle, or par
alysis of a branch of the third ncn'e or of its entire trunk: in this condition 
we must expect to find a divergent cast of tlie eyeball, a dilated pupil, and a 
w:rnt of accommodation, which would dispose us to look for some central lesion 
of, or pressure upon, the nerve innervating the part. 

The treatment will be suggested by the disco1•cry of the cause, and when 
it hns been ascertained to be congenital or central, and there is no further 
hope of improvement from therapeutic agents, an operation becomes necessary. 
'l111is consists in the removal of a. portion of tlie palpebral integument or in 
bringin~ the lid under the control of the frontalis muscle by causing a. sub
cutaneous cicatrix. Such a. cicatrix is formed by passing a suture under the 
skin from the free margin of the lid to tbe edge of the frontalis muscle, and 
allowing it to cut its way out gradually. 

CoLOBOM.\ (Fig. 257) is a congenital fissure of the lid analogous to, and 
sometimes associated with, coloboma of the iris and choroid, hare-lip, cleft 
palate, etc. 

ErrCANTIIUS is a congenital redundancy of the skin over the bridge of the 
nose, causing deformity by its concentric fol<ls overlapping and concealing, more 
or less, the inner canthi . It is congenital, a.nd usua.lly disappears as the nose 
develops. It is removed by excision of the superfluous skin from the bridge 
of the nose. 

Ecc11Y:11osrs ("black eye") is the effusion of blood into the loose cellular 
tissues of the orbital cavity, following a contused wound. The temporary and 
harmlefls disfigurement is lessened by the prompt use of ice compresses, CYapor
a.ting lotions, and massage, all of which promote absorption . 

l NCISED, LACERATED, on. PUNCTURED \VouNDS, BURNS, etc. should be 
carefully cleansed of all forci~n matter and dressed aseptically. The parts, 
when practicable, should he placed and held in their relative positions. Con
sequent deformities of the lids, cartilages, aml lashes should be guarded against 
as far as possible. 

PARALYSIS OF TJIB 0RBJCUL1\Rlf' MUSCLE is the result of disease Ol' of 
injury to the portio dura, or seventh ncn·c. This affection leaves the lids 
incompletely closed, and the eye is consequently exposed to external irritation. 
Tears escape over the check, and the patient has a staring look, called lag
ophtl1almos. or hare's r.ve. 

Treatment.-Elcctricity, antiseptic and sedative lotions, boric-acid a.nd 
coca'ine solutions, bland ointments to the ]ids, and, if necessary, a light dress
ing to keep the lids in apposition and to exclude dust. 

11.-DISEASES AND INJURIES OF TllE LACIIRYMAL APPARATUS. 

Errr110RA is the accumulntion and overflow of tears from the inner canthus. 
This condition may arise from excessive secretion from the lachrymal gland 
itself, due to irritation or cliseasc, or from reflex initation in consequc~ce of 
hyperemia. or inflammation of the conjunctiva, 1·esulting from arnctrop1a. It 
is genera lly ca.used, however, by cver.::.ion of the puncta, so that the tears can
not enter them, or b~r obstruction in the canaliculi, sac, o.r duct through 
which thC' tea.rs normallv flow into the nose. 'fhc accurnulat10n of the tears 
in the inner canthus an'd their overflow on the cheek cause constant irrita
tion of' the eye. The patient first obRcrves this as an occa8ional symptom 
when exposecl to the win<l, hut as the obstruction increases the overflow may 
become constant, and t.lcmand operation for its relief. 1-'his consists in open-
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ing and probing the canaliculi and nasal ducts, and will be described under 
Operations. 

DACRYO-CYSTIT!S (Acute Inflammation of the Lachrymal Sac) is one of the 
serious results of neglected epiphora in chronic disease of the ducts, in nasal 
catarrh, and in exposure to cold or injury. It is marked by tenderness, pain, 
and swelling and redness ornr the sac, the swelling extending to the lids. Un
less relieved, the skin becomes thinner and the abscess bursts through it, leav
ing a fistulous opening into the sac. Warm fomentations should be used, the 
canals should be opened to give exit to any pus, and, if this is not enough, a 
free incision through the skin should be made into the sac, which should be 
kept open until the abscess has been completely drained. '!'he canals should 
be slit open, and probes passed to restore the proper dminage into the nasal 
cavity, allowing the external incision to heal. A chronic fistula, if not relieved 
by ca.rly treatment, will ultimately demand the destruction of the lining mem
brane of the sac by free incisions anti the appl ication of caustics, the wouud 
being allowed to heal by granulation from the bottom. 

CHRONIC INFLAMMATION OF THE SAC, OR l\IucocELE.-This is the usual 
result of obstructions in the tear-passages from swelling of the mucous mem
brane or thickening of the submucous tissues or of the periosteum lining the 
bony canals below the sac. There are constant epiphora and irritation of the 
eye, swelling over the region of the sac, and an escape from the canals of a. 
viscid mucus into the conjunctiva! sac upon pressure by the finger below the 
inner canthus. Unless relieved, the discharge becomes muco-purulent, and 
may give rise to severe conjunctivitis or result in acute suppuration of the sac. 
The drainage must be restored by opening the canals, passing probes, and 
freely injecting antiseptic and astringent washes. 'l'be treatment is often 
unsatisfactory and always prolonged, and in the end obliteration of the sac 
may become necessary. Should the cpiphora continue in spite of these 
measures, the lachrymal gla.nd should be extirpated. 

JII.-DJSEASES AND INJURIES OF TllE CONJUNCTIVA. 

IlYPERE:'illA, or congestion of the mucous membrane, is recognized by these 
symptoms: a sandy, scratchy feeling, pain, increased lachrymation, photopho· 
bia, and spasmodic closure of the lids. 'There is redness of the membrane 
covering the lids and ball. It is caused by prolonged near use of the eyes in 
ametropia, or by exposure to excc8sive light, to wind, dust, smoke, or other 
external irritation. It will yield to applications of a solution of borax, gr. \' 
to 3j, or to a solution of boric acid, gr. v to 3j. A 1 per cent. soluti?n of 
coca.foe hydrocblorate may be frequently instilled, and the use of vaselme to 
the edges of the lids aids the treatment. Errors of refraction and muscular 
defects should be corrected when they arc present. 

FOREIGN Bonrns on or in the co~junctiva give rise to severe irritatio.ns, 
and must be searched for by obl ique illumination with the aid of a magni~ymg 
glass, and removed by the proper instruments. Anesthesia by cocai"ne should 
he induced when the cornea is involvrnl. 

BURNS with metal, hot water, irritant gases1 li me, or acids demand the above 
remedies, aided by oil or vaseline and by one of the mydriatics. Care should 
be taken to prevent adhesions during the healing process. 

Ecc11YMOSJS. from the rupture of one or more blood-vessels, may occur as a 
result of sneezing1 or in whooping cough, or may be due to scurvy or to Bright's 
<lisease1 and in the aged occurs without apparent ca.use. It requires little treat
ment, disappearing in a few da.ys. 
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CEDE.MA of the conjunctiva. is observed in Bright's disease, in debility 
from other chronic diseases, and in old age. It is a symptom of diagnostic 
value. 

EMPJIYSE'.\IA of the conjuncti,,a may occur in injuries of the lachrymal 
sac or in fractures of the nasal bones. Simple washes and a pressure bandage 
constitute the treatment. 

CoNJUNCTlVITI~ may, for convenience of description, be studied under 
seveml divisions which are not fixed, but run into one another in manv cases: 
they are catarrhal1 purulent (idiopathic and go~1orrhea l ) 1 croupous, diph°thcritic, 
granular, follicular, and phlyctenular. The discharges are u~ually con tagious, 
and mu:;t not be tmnsforrc<l to others by the patient or surgeon. 

Gatarrhal Uo11Jmwtii1ilis, the mildest form, often becomes epidemic and is 
known as "pink eye." It follows exposure to cold, injuries, and cxanthc
matous diseases. Both eyes arc generally affccteJ. 'l1he pain and photophobia 
a.re not severe, but the patient complains of a sandy fooli ng, itching, a smart
ing sensation, and increased lachrymation . In severe cases there is a muco
purulcnt discharge which cam;es the lids to adhere in the morning. 'The con
junctini of the ball is c:cdematous, and in severe cases rises above the lcYel of 
the cornea., constituting the condition called ehemosis. 'J'he bloocl-,·esscls are 
numerous and distended. and present a characteristic area of redness that is 
most marked at the junction of the palpebral and scleral conjunctivre. 'l'he 
redness gradually shades off toward the cornea. If not treated by pouhices, 
tea-leaves in water, and other domestic remedies, it runs its course in a few 
<lays. 

'fhe treatment is rest to the eyes without bandage, and the frequent 
instillation of a. solution of borax or boric acid. A solution of the bichlo
ride of mercury, 1: 5000, or applications of a 1 per cent. solut ion of nitrate 
of si lver to the everted lids, are indicated in severe cases. 8omc bland oint
ment shoul<l be freely applied to the lids at bedtime. The solut ion of silver 
should never reach the cornea, and it is best applied with a bru:.:.b or with ab
sorbent cotton on a match, the upper lid being C\'CJted and the lower depressed 
an<l held so that the two lids shall be in contact over the cornea. '11be 
solution is then applied slowly, and the lids held in position until the silver 
has been neutralized by its action upon the tissues and fluids of the lids. The 
application is then wiped off with a piece of absorbent cotton saturnted by a 
weak solution of boric acid. Should the condition become, as it often does, 
chronic, the refraction must be tested and glasses gi\·en ''hen required . A 
smooth crystal of alum pa!3-sed over the inflamed surface every <lay is nry 
effective in some cases. Solutions of sulphate of zinc, one or two grains to 
the ounce, are useful, or, if a vegetable astringent is needed, one to two drams 
of tannic acid to the ounce of glycerin may be employed. 

Pundent l'on.fzwl'lfritis is recognized by the appearance of a free purulent 
discharge with grrat swelling of the lids and chemosis. It is generally the 
result of infection from gonorrheal or other contagious matter. Its clangers 
cannot be over-estimated, and every precaution should be employed to confine 
it to the eye primarily affected and to prevent its transmission to others. lu 
gonorrheal ophthalrnia one or both eyes are frequently lost, and the blind from 
ophthalmia neonatomm are said to furnish in some countries 40 per cent. of 
the inmates of blind asylums. '11he gonorrheal variety is the most severe. 
Blindness rmmlts from extensive ulceration of the cornea due to interference 
with its nutrition by chcmosis and inflammatory new formations at its juncture 
with the conjunctiva. Its progress is rapid: a perforating ulcer, involving the 
entire cornea, may develop in a few days. 
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The diagnosis is generally easily made from the history, the swelling of 
the lids and conjunctiva, and the profuse discharge of pus. 

T reatment.-When one eye alone is affecLed the greatest care should 
be taken to close hermetically the other. Ice in a rubber bag should he 
kept on the lids, and hot-water applications shoul<l be u!-lecl every hour or two. 
A 2 per cent. solution of nitrate of silver should be carefully applied once a 
da.y to the entire conjunctival surface. Cleanliness must be attained by the 
introduction evPry hour of au antiseptic wash, such as boric acid, biborate of 
so<linm, or a solution of bichlori<lc of mercury, 1 : 5000. A pipette ma.v be 
employed for this purpose. Great relief from pa in is obtained by freely pour
ing v:tsclinc, pure or medicated with boric acid, between the lids. The patient 
should remai n in bed, should take some saline ca.thartic, and if depressed fo ll 
doses of quinine and iron should be gi,·en. Narcotics ma.y be required to 
secure sleep an<l freedom from pain. 'fhe cornea must be carefully watched 
from day to day : atropine is employed to paralyze the ci liary muscle, and 
leeches :trc applied to diminish localized congestion . rrhe surgeon's care 
should be unremitting throughout the attack. When the case is not properly 
treated at the early period or is treated without <lue comprehension of its 
gra,•ity, ~loughing or a perforating ulcer of the cornea is inevitable, with 
prolapse of the iris. Anterior synccbia, anterior staphyloma, and hopeless 
blindness are among the prob~tble consequences of the disease. 

Oplttlwlmia .J..Veonatormn is due to the infection of the eyes at birth h,Y the 
purulent <lii:.charges from the mother's vagina. It is generally binocular1 and 
is recognized by swelling and redness of the lids, wllich are closed, and by the 
escape of purulent matter when they are opened. l t is often lightl.Y regarded 
and inefficiently treated, with the result, in the gonorrheal variety, of perfora.
tion of the cornea and entil'e lo:o;s of vision. 'l1he treatment, as far as possible, 
is the same as th tLt employed in the form just described. 'rhe application of a. 
silver solution should be carefully made with the aid of lid-retractors, and fre
quent antiseptic waxhings insisted upon. Prophyla,xis is of supreme importance. 
CredC was the fir:;;t to endeavor to prevent a. disease thus dangerous to sight. 
Ile has reduced the proportion of cases in his lying-in hospita l from 9 to 0.5 
per cent. by using vagina l injections before birth, by washing the lids and 
eyes of the new-born child with a 1: 5000 solution of .the bichloride, and by 
dropping into the ronjunctival sac a 2 per cent. solution of the nitrate of sil
ver. Silver in this strength is a most efficient germicide, and probably acts 
by destro~·ing the superficial layer of the epithelium of tllC conjunctiva and 
the gonococci contained in it. Were these precautions obsened in all cases 
of confinement, this disease would be rarely encountered. 

Croupous Oonjttn('fivitis is purulent in Character, a grayish and slightly 
adherent exudation forming on the mucous :o;urface of the lid:::i . Bleeding occurs 
wl1en the croupous membrane i!'; removed, and this procedure, together with 
frequent hot-water b~tthing. constitutes the treatment. 

JJiplttlteritic Uou}unctivitis presents a firm, fibrinous exudation not easily 
detached from the conjunctiva, with brawny, stiffened, and swollen lids. It is 
generally destructive to sight from perforation and destruction of the cornea. 
It requires the same vigorous local trc:.ttment as the other forms of purulent 
conjunctivitis. Hot :tppl icationR arc, however, specially indicated, aud the 
treatment proper to it:; dyscrasia. should not be ignored. . 

'l'racltoma (Granular or Follicular Conjunctit1ilis) is an inflammation of 
the palpcbral conjunctiva, characterized by the appearance at the rctrotarsal 
folds of translucent granular masses beneaih the conjunctiva, with vascularity 
and thickening. In appearance they re~emble boiled sago-grains, but are not 
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to be confounded with the swelling of the papillre usually called "granular 
lid1'," nor with the large pa.pillary granulations left after a. nC'gleuc<l purulent 
conjunctivitis. 'The disease is infectious, antl may be tram;miuc<l b~· towels or 
other means of contact. It is, moreoYer, pre-eminently a di!-l-casc of the poor. 
It spreads among people who are crowded together, cat poor food, breathe 
vitiated air, anti arc insufficientlv clad. Its tendency is not to a cure. 'J1l1e 
cornea does not ~l augh or perforaic, but s ight is p:irti~ll,v or entirely dcRtroyc<l 
by cloudiness or pannus m<luced by a rubbing of the cornea by the granular 
lids. 'l11rn individual granules should be cru.<:-he<l with forceps made for the 
purpose, or they mt1y be treated by electrolysis, by the ga lvanic cautery, or by 
incision and pressure to extrude their contents. They require also the daily 
application of astringents-namely, sol utions of s il ver ni trate, glycerolc of 
tannin, zinc sulphate-or they may be touched with crystals of copper sulphate 
or alum. A solution of mercuric chloride, 1: 5000, may be 11~ed three times 
dail_y to clcanf'.e the sac, and an ointment of vaf'.clinc with calornel, or yellow 
oxide of mercury 2 per cent., mn.y be used in the f'.ac at night. 'l 1rachoma is 
a very chronic affection, an<l may demand continuous treatment for weeks, 
month$, or years. 

Pamws is a sequel of trachoma caused by the friction of the cornea. by 
granular lids, roughened by cicatricial contractions and sometimes by inver
sions of the lashes. It is essentially a keratitis from irritation, and is recog
nized by extension over the cornea of fine bloocl-Yessels from the limbus toward 
its center. It may disappear with proper treatment. If not, the operation of 
peritomy. or ex:.:.ection of a narrow band of conjunctiYa. with its vessels1 just 
outside of the limbm~1 may be tried. 'J'he~e corneal ves:o;cls are obliterated by 
a. severe purulent inflammation, and to induce this it was formerly the custom 
of some ophthalmic surgeons to drop into the eye the pus of ophthalmia. neona.
torum or to bathe the eyes with an infusion of jequirity beans for a few days. 
'This treatment has been abandoned. 

Pltlyctewular ConJwu.:livitis, or Strmnous Ophlhalmia as it is sometimes 
called, is recognize<! by the appearance of one or more small gra._vi:.;h- red eleva. 
tions, surmounted by a serous vesicle which bursts an<l leaves a. :.;mall ulcer, 
which becomes the center of a. congeries of blood-vessels. 'J'hey are usually 
found a.t the limbus of the cornea. and i-:.ometimes encircle it. 'l'hey frequently 
appear on the cornea. giving rise to phlyctenular keratitis and corneal ulcer, 
causing severe pain, photophobia, and lachrymation. Sight is impaired only 
when the ulcer is near the center of the cornea. It is the most frequently 
obsen·ed form of conjunctivitis in our public clinics and in children who live 
in badly-ventilated hou~es and are deprived of proper food. When on the 
conjuncti\·a these vesicles rnn their course in about a week; they last much 
longer on tlte cornea. Frequent relapses are the rule. Extreme dread of 
light, lachrymation, and a burning pain in the part are the chief attendant 
symptom$. 

One of the names, strumous ophthalmia, suggests the treatment most 
urgently needed, without which local applications do little good. Tonics, ~uch 
as cod- li ver oil, the phosphates, iron, nu tri tious a lim ent, salt baths, friction 
of the ski n, exposure to the sun and air, and free ventilation of' the s l eepi~g-

:~~tu;1\ ~:i~ ~at~n~1i!0 p;~~~~~~o ~l~~ ~~-;~:r:~~ a.in ,~~!~1:st~f ~g0 ftl~1e 11~>~~:::~~3i~11~\1o~~~: 1 ~; 
the lids. A wash of mercuric chloride, 1: 5000, may be used with the m_ydri
atic several times a day. Dusting the everted lids with fincly-lcvigatecl calomel 

f;· ~~1~~-~~~u~i~~e~~1:cy;~!.07h~~~~~lo~:1~~~~~~1~~i~~~~n ~~1~~~~~! t~~~~~·t~\· i~~\0v~~~li~~ 
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parts, vaseline 200 parts, may be introduced into the opening of the lids with 
a brush several times daily . 

l "rERYGIUM (Fig. 398) is an hypertrophied condition of the conjunctirn, 
usually found at the inner corner of the palpebral fi ssure, sometimes at the 
outer. It is vascular, with a. base toward the periphery of the eye, and its 
apex points and grows toward the center of the comea. It is found most fre
quently in persons habitually exposed to wind and cold, such as sailors and 
farmers, or it may be one of the expressions of a.n en-or of refraction . I t is 
of slow growth, gives littl e trouble, and requires no treatment until its apex 
has so encroached upon the clear cornea as to impair vision . Operation is 
then needed, which will be described under the proper head. 

PINGUECULA is a small yellowish tumor of fatty appearance seated in the 
conjunctiva near the corneal margin, consisting of hypertrophie<l conjunc
tiva and epithelium. It is rounded, circumscribed, and harmless, but may be 
excised if desi red. 

LUPUS of the conjunctiva occurs as an ex tension of this disease from the 
skin of the lids, and appears as an ulceration of the conjunctiva, covered with 
small red granulations which bleed upon the slightest touch. The patch 
may heal spontaneously in one place while it extends in another. We now 
know that lupus is really a tubercular disease, that its diagnosis ma,y and 
ought to be determined by finding in the discharges from the ulcer the pecu
liar bacillus of phthisis, and that energetic treatment is required to prevent 
its extension to other parts of the body. The treatment is to scrape the 
ulcer with a sh:irp spoon and to apply the actual cautery. 

DERMO TD TUMORS are small growths, like sk in in structure, yellowish in 
color, seated at the margin of the cornea, and supporting a growth of fine hairs. 
rl1hey require excision. 

ErITITELIOl\IATA and SYPJHLITIC ULCERS may occur in the conjunctiva, 
and require th e same careful diagnosis and treatment here as elsewhere. 

IV.-DISEASES AND INJURIES OF THE CORNEA. 

l NJUlHES and Wou NDS are to be carefull y studied, on account of their great 
frequency and variety, and because tl ~c.v tend to leave permanent traces in the 
form of cicatrices and opacities, an<l in altered curvature of the cornea, causing 
astigmatism with more or less loss of vision. Wounds from chem ical agents, 
burns, etc. have been described under Conjunctivit is, and their treatment 
indicated. 

Contused, lacerated, or punctured wounds are dangerous in proportion to 
their extent a.nd to the probabiJit_v of the introduction of pyogenic matter with 
the agents which cause tbC'm . Even so slight an injury as the f'Cratch of a 
finger-nail may give rise to severe purulent kemtitis from the in troduction 
of pyogenic micro-organisms into the epithelial lesion. They therefore demand 
thorough ant~septic dressing. Solution of blue pyoktanin has been used with 
good results m these cases. It is non-initating, and by its staining qualities 
ena.bles the observer to judge how far it ha.s penetrated the tissues. Rest to 
the iris and ci liary muscles must then be o btaincd by a. mydriatic: the lids 
sLould be kept quiet by a knitted compress of black yarn, which will restrain 
motion and excl ude ligh t, placed over sufficient antiseptic cotton to fill the 
orb it, the lids having been freely anointed with vascline to prevent adhesion 
of the dressing. 

FOREIGN BoD~ES are frequent complications of these wounds, and must be 
sought for by oblique illumination with " lens or mirror, the vision of the 
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surgeon being aided by a con vex lens. 'l'ho pa,rt should be anesthetized by 
cocaine, the li<ls evcrted, and the foreign body removed. lt ma.y be necessary 
to separate the lids with a speculum, and, in removing foreign bodies from the 
globe, to control the movements of the eye with fixation forceps. 1,he condi
tion of the patient is of importance, an<l the presence of constitutional di:.:.ease 
ma.y seriously complica.te these woun<ls. A small cinder from a. locomotive has 
been known to cause in the cornea. of a syphili tic patient a serious and pro
tracted suppura.tivc keratitis that required prolonged and local constitutional 
treatment, and left behind a sear, with astigmatism to impair vision. Pyo
genic organisms may fin<l their way into the eye in au injury of this kind not 
properly treated, an<l start a purulent keratitis an<l iritis which may eventuate 
in a panophtha.lmitis and entire loss of vision in tlte eye primarily affected, and 
in the other eye through sympathetic ophthalmia. 

NEBULA, MACULA, LEUCOMA 1 are terms uscc.l to indicate varying (lc~rees 
of corneal opacity following local injury or constitutional dyscrasia. l'he first 
term is used for very slight opacities discoverable only by oblique illumination. 
Macula is a. more decided opacity, recognizable by daylight, and leucoma. is a 
densely white opacity, the result of deep·seatecl and destructive inflammation 
of the cornea. In the early stages irritation by Ievigated calomel, massage, 
and applications of hot wa.ter ma.y do some good, but later on treatment is 
unavailing. Nebulous patients are often myopic, which may be due to the 
strain to which such eyes are subjected i11 prolonged near use. Special glasses, 
with astigmatic and stenopaic corrections, are often of great service in cleari ng 
up the vision and in giving the power to read or to do other kinds of nea.r work. 

'l\tttooing has been found of' much value in leucoma to reduce the color of 
the entire scar or to blacken a central portion to resemble the pupil. It is <lone 
with a. grooved needle carried well into the tissue, a paste of fine India. ink 
being used. ~l1 h e part is previously rendered insensitive by cocaine. ~'hese 
cases often admit of good vis ion through an artificial pupil wl1ere a portion of 
the comea remains transparent. ·where the entire cornea is opaque, hopes 
hn.ve been entertained of restoring sight by the transplantation, by the aid of 
:~ trephinc, of a. piece of the cornea. of a rabbit: Von Hippe! has la.bored for 
years at this problem, but with incomplete success, since the portion of rabbit's 
cornea, although becoming adherent, ofte~1 loses its transparency in a. few da.ys, 
and is then as densely opa.q ue as the lcucoma. itself. 'J1he consideration here 
given to the va.rious forms of' traumatic kera.titis and their sequelro will apply 
to much tha.t follows in the treatment of kera.titis of idiopathic origin. 

KERATITIS, or INFLAMMATION OF THE CORNEA, i~ distinguished from con
junctivitis by the situation and degree of the redness. The comea gets its 
nutrition from vessels not in its own substance, bnt which lie in the conjunctiva 
a.tits border, and which arc usually invisible. During an attack of keratitis 
these vessels become enlarged and constitute the '' circumcorncal zone,'' pink 
in color, shading off toward the equator of the ball. and most intense a.t or 
near the corneal edge. 'J'his zone is composed of small vessels not movable 
with the conjuncti n, and not much changed in hue by pressure with the tip 
of the finger. This zone of redness is found in ca:;:es of iritis and cyclitis, 
and should a lways be recognized, and distinguished from the brighter redness 
of the conjunctival vessels, which are movable, larger, and more numerous as 
they recede from the cornea. in conjunctivitis. l'he patient complains of a 
deep-seated pain in the affected eyc1 and dreads exposure to light and air. 
Spasm of the lids and profuse lachrymation are prominent symptoms. The 
corneal surface may be dulled from infiltration and give imperfect reflections. 
It has a grayish look by ob liq uc light, and may be enough wanting in trans-
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parcncy to veil the details of the iris or of the furnlus in the ophthalmoscopic 
examination. Parts or the whole of the cornea. may become turbid and i:iwollm 
by cellular infiltration of its tissue, caused, as we now bcliC\'c, by the presence 
of C'ertaiu known or unknown micro-organisms, among them gonococcus, the 
staphylococcus pyogenes, and other formH yet undc::::cribcd. 'rllC infiltration is 
recognized by its opacity and the dulness of the ti$Suc a.bout it. Tbe layers 
of the comea. break down, the epithelium comes away, and an ulcer forms. 
with or without suppuration. Jn some eases the ulcer has a tendency to spread, 
in others to go deeply inward. Some of the~c ulcers arc easily controlled, others 
arc intra.ctable and :dmost incurn.ble; in fact, they present great variety in their 
pathological aspects. Irritants and local stimulant:-; arc contraindicated. and 
would be as harmful h?re as they are, useful in conj.unc.tivit is. .R~st~ a light 
compress to keep the lids closed, atropme, cold n.pplicatwns, or, 1f 1t 1s found 
more grateful, frequent bathing with hot water, ma.y b~ substituted: leeching 
and such constitutrnnal treatment as the case nrny require must be resorted to. 

PHLYCTENULA!t KERATITIS has been partly described under the head of 
Strumou~ Ophthalmia, and is recognized by the appearance of minute vesicles 
on the corneal surface1 singly or in groups, which burst and leave small ulcers. 
The pa.in and photophobia are out of all proportion to the amount of disease1l 
tissue: the discharges irritate and excoriate the parts over which the,v flow, 
and the general health, the predisposing cause of the disordet\ is still further 
reduced by the pain, loss of sleep, and confinement. 'The treatment is fully 
described unt.ler Phlyctenular Conjunctivitis. 

SrMPLE or NoN-SUPJ)URATING Ur,CER may he due to injury, to conjuncti
vitis, to disease or injury involving the ophthalmic branch of the fifth nerve, to 
1111paired nutrition, to ol<l age) to starvation, to exhausting fevers, and to mala
rial poisoning. In these cases it often follows a neglected inflammation of the 
lachrymal sac. It may be recognized at once by inspection. The edges of 
the growing ulcer rna.y be transparent, but in healing considerable opacity is 
observe<I. This le!'lsens as the material with which the ulcer is filled up 
becomes more or less similar to true corneal tissue. 

ULCER l'ROM HERPES ZoSTER is found during or after an attack of oph
thalmic or frontal herpes which may have been confounded with erysipelas, and 
is more likely to follow when the skin of the nose is affected. A group of 
vc!Sicles occurs on the cornea, but is seldom observed until discovered by the 
sur~co1L There may be some anesthesia of the cornea, as in neuro-paralytic 
disea~e . 

'l1l.ic treatment demanded is coca'ine, disinfection, dusting the eye with 
calorncl, brushing it with a. camel's-hair pencil wet with a solution of boric 
a.ci<l, and the ui::e of atropine an<l warm fomentations. Herpes of the cornea 
can be confoun(led only with pblyctcnular keratitis. In the latter the cornea. 
may become Yascular-in herpes, never. The first is seldom seen before 
puberty, the latter is a disease of childhood. 

NEURO-PAHALY'flC KERATITIS is seen in cases of paralysis of the ophthal
mic branch of the fifth nerve as a purulent infiltration and ulceration of the 
cornea.. It is rccognizc><l by the complete absence of sensation in the eveball 
and parts supplied by this nerve. Formerly supposed to be clue to the iesion 
of tliu nerve-trnnk, it is now known to be caused by the want of sens~t10? an<l 
the resulting irritation of dust and other foreign bodies which remam m the 
eye and arc not removed bv reflex motions of the lids. 

The treatment consists' in protective dressings to close the lids or in the 
use of sutures to keep them closed. 

Any of these ulcers may be complicated with onyx) which is a. collection 
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of pus in tbe layers of the cornea at its lower border, or 11 ith ltypopyon, which 
is the name given to a. collection of pus in the anterior chamber, indicating not 
only that pus bas found its way thither from the cornea, but also that the iris has 
become involved and has given rise to this product of inflammation. The ulcer 
may also penetrate deeply an<l perforate the cornea, cause a prolapse of tlie i"ri~, 
and eventuate in a partial or complete staphyloma of the cornea (p. 1054). In 
these cases nature should be foresta.llcd 1 and a paraccntcs;is made through the 
floor of the ulcer with a broad needle, narrow knife, or kcratome without delay. 
rrhrough this linear cut the aqueous humor escapes, the tcnf.l.ion is diminished, 
and the iris docs not prolapse. as it would through the extensive perforation 
tha.t would otherwise occur. If it is desire<l, this opening can be re-establishe<l 
each da,y with a probe. Atropine or eserinc may be instilled to dilate or con
tract the pupil, according as the perforation in the cornea is central or periph
eral. in order to prevent the adhesion between the iris and the comea that 
would otherwise take place. If adhesion bas already occurred and lhe iri~ prn
la.pses, it should be excised at the bottom of the ulcer by sci~sors or knife, and 
the excision repe;lted as often as may be required to preserve that portion of the 
cornea not involved in the ulcer from damage by an increase of the staphyloma. 
Atropine, bandages, an<l hot fomentations are the main resources in corneal 
ulcer8. The iris is !<O generally inYoh-ed lhat we must remember the value of 
atropine in keeping the pupil dilated and the accommodation paralyzed. 'l'he 
bandage is imperative, an<l must be applied so as to exert an cq ua ble pres
sure over the eyeball sufficient to restrain the involuntary contractions of the 
lids. Hot fomentations stimulate the tissue-changes in the cornea and pro
mote the healing processes. 'l1hey may be applied by placing a. compre;;:s of 
lint <lippe<l in water of 120° F. over the eye, frequently renewed, for half an 
hour a.ta time, and repeated every three Lours. As an antiseptic finely-pow
dere<l iodoform may be dusted on the floor of the ulcer. 

ULCUS SERPENS, or SAEJ\rrscu's ULCEH, is a suppurn.ting ulcer with gray 
infi ltrated margin and base. It may originate from a simple ulcer, from an 
abscess, or as a point of pyogenic infoction . It bas a strong tendency to per
foration, suppuration of the deeper tissues, and destruction of the eyeball. 
Saemisch advises incision through the base of the ulcer with a Graefe knife, 
entered two millimeters from its margin an<l brought out at tlic 8ame dist.ancc 
from its base on the other side, the cut then being made complete from within 
outward. 'l'his gives exit to any pus in the anterior chamber. 'l1he actual 
cautery or the ga.lrnno.c:autery may be applied to the diseased surface with a 
view to its complete disinfection, or the softened tissue should be carefully 
scraped awa)~ with a. corneal ~pud, and the ulcer then thorou!!:hly washed with 
a. solution of bichloride daily until the tendency to suppuration has disappeared. 
At short intervals a. 1: 5000 solution of mercuric chloride, \\ ill1 atropine, hot 
fomentations, and, if necessary, a retentive bandage, ~hould be used . 

ABSCESS OF TllE CORNEA is a collection of pus within the cornea. tending 
to great destruction of tissue. It may undergo a p~rti.a~ caseatio~1 a~d give 
rise to permanc11t opacity . It should be treated by 111c1s.ion~, crucial, 1f 1~ee<l 
be, antl free evacuation of the pus, the after-treatment berng the same as for a 
suppurating ulcer. 

lNTERSTI'l'fAT. KERATITIS is a. chronic, non-suppura.ting inflammati~n of the 
substance of tlie cornea, with exudation enough to cau~e an opacity similar to 

~\'~:rs0~1~~~.~~~t ~::1:~;iar~'.n~egi1:: ;~~1~:0is11:'.~;~; 1~lo~:.tctI~8~~y t~:is~e~~;~:;e~:~ 
'l'he cornea may become vascular and iritis develop as a. complicat10n. It may 
he due to malnutrition, but is usually the expression of inherited syphilis, and 
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is accompanied in that case by deformities of the teeth described by Ilutchin
son . It is a. disease of the young, attacking persons between the arres of five 
:rnd fifteen years, and most frequently g irls. The treatment mu~t he

0

ad<lresse<l 
to a cure of the inherited condition. Locally, hot fomentations to the eyes, the 
use of atropine, massage, and the ointment of yellow oxide of mercury to 
stimul<Lte the absorbents and carry off the exudation, are scniceab le. A 
tonic and invigorating routine of lifo should be inst ituted, and iron, cod-li ver 
oi l, and specific in unctions of mercury continued for weeks or months. Urnler 
this ~reatmen t the cornea may be restored to normal transparency and the sight 
reg:t1ned. 

CONICA L Co RN EA is a sta.phylomatous protrusion of the cornea., without 
inAamma.tion or want of transparency, comin g on very slowly, and when not 
congeni tal probably caused by prolonged near use of the eyes. Th e sight is 
impaired by the high myopia and astigmatism thus induced . Spherical con
cave glasses do little good. Steuopa.ic sli ts are occasionally found to improye 
vision . Sometimes the best results arc attained by high convex cylinders. 
'l1lrn operative treatment comprises iridectomy, iricloclesis, trephining the cornea, 
and Gracfc's operation, which consists in cutting a flap from the apex of the 
cone and cauteri zing the divided edges of the cornea with si lver nitrate. By 
this operation a shrink ing cicatrix is produced and the refraction of the eye is 
lessened. 

V.-DISEASES AND I NJURI ES OF TilE SCLEROTIC. 

WouNDS of the sclerotic are serious in proportion to the implication of 
other tissue. Small , clean cuts heal readily when closed with fine sutures. 
Wl1 ere the choroid, reti na, an1l vitreous tumor protrnde, the presenti ng herni :L 
shou ld be cleanly di vided by scissors, the wound closc<l by sutures, and anti
septic applications made. 

Sc 1...1m. rrrs or EPISCLEH.ITlS is an inflammation of the sc1era cl1aracterized 
by pa.tcbes of dark-red hyperemia, generally near the corneal border. It is 
usually seen in women whose health has been impaired by nursing or who have 
a marked rheum atic diathesis. There is no tendency to suppuration, but the dis
ease is very chronic, is prone to recur, and may cause attenuation of the sclera 
an<l bulging of it and of the choroid. 

The treatment should be directed to the general system and to a cure of 
the probable rheumatic taint. Syph ilis is a possible cause of the disease, and 
should be considered in the treatment. All irritants must be a\•oided, atropine 
must be used twice a day, ar.J the eyeball should be bathed frequently with 
hot water and subjected to massage. 

Yl.- DlSEASES AND INJURIES OF THE UVEAL TRACT, IRIS, CILIARY BODY, AND 
CUOROID. 

'l1lie iris, ciliary body, and choroid are histologically one tissue; their blood
supply and ner ve-innervation t lie same; they form one of the continuous coats 
of the eyeball , and their pathology is so sim ilar that injurie~ and wounds of one 
:tre lik ely to inflame the others. Constitutional diseases, such as rheumatism, 
syphilis, septicem ia, typhoid fover, pneumonia, :ind the recurrent fevers. are 
often predisposing ca.uses in destructive infl itm mation of this tract. Inflam
mation of these parts goes on to suppuration, and sympathetic transference to 
the other eye is not an uncommon occurrence- a. fact it is well to keep in mind. 
Their hii<itological classification as one t issue aids us in their study and treat
ment, whether local or constitut ional, and enables us to anticipate the changes 
in this situation-namely, lesions of transparency from adhesions of the iris to 
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the lens capsule, opacities in the vitreous, separation of the retina, atrophy of 
the optic nerve, atrophy of the choroid, and the destructive suppuration of 
the ball ca ll ed panophthalmitis. For systematic consideration we shall describe 
the lesions of each part separately. 

l 1us.-A simple wound of the iris will usually heal readily unless compli
ca.te<l by infection from some penetrating body, when iritis may follow. If 
the foreign body be lodged in the iris, it should be removed by means of an 
iri<lectorn,v. If the iris prolapse through the wound, it should be excised, the 
eye placed muter the inHuencc of a myt.1.Tiatic, and a. bandage applied. 

1R1T1s.-Inflammation of the iris is caused by injuries, exposure to cold, 
rheumatism, gonorrhea, syphilis, and extension of disease from other parts. 
ri'he objective sym ptoms are the pericorncal zone of vascularity, changes in 
color an<l structure of its texture, and the sluggish reaction to light of the iris. 
'l'he subjective symptoms arc the neuralgic pain over the brow and down the 
nose, following the distribution of the supra- and infraorbital branches of the 
fifth nerve, usually worse at night; occasional photophobia and lachrymation, 
since the conjunctiva is usually invoked; and impaired vision from the cloud
ing of the media by exudation. The danger to vision is from adhesions between 
the margin of the pupil and the anterior capsule of the lens, an<l the formation 
of opacities of various degrees of density in the pupil itself. 

These well-recognized and incidental results will suggest the most import
ant feature of the treatment imperative in all cases of fritis, and that is the use 
of mydriatics (atropine, h~oscyamine, duboisine, etc.) in Rtrong and repeated 
doses until the pupil has been dilated, and thus removed from its dangerous 
contact with the convex surface of the lens capsule. This result is aided by 
bot-water applications. To neglect these drugs, or to fail to distinguish between 
a plastic iritis and conjunctivitis, is to pave the way for a rccu1Tcnce of the 
inflammation with all its dangers, and to lea.vc the eye exposed to an attack of 
secondary glaucoma. at some future period . The implication of' the iris is sus
pected by the sluggish reaction of tLe pupil to light, but a mydria.tic alone 
gives us a positive diagnosis, and its use generally rc\'calg one or more adhe
sions nt the bol'dcr of the pupil which ca.use it to present :rn oval or distorted 
appearance. Not only is the diagnosis thus confirmed, Out the necessity for 
further mydriasis is clearly indicated . The atropine is uscU in a. ] per cent. 
flolution, one drop of which :-hou ld be instilled into the eye e\•cry fifteen 
minutes until six drops have been used, taking care by prc:::sure over the 
tear-ducts to a.void as far as possible the passage of the drug into the nose. 
from which it would be absorbed, producing constitutional sy mptoms. A dry 
mouth and perhaps slight narcosis or delirium may result. If t~1e full opening 
of the pupil can be restored and maintained by stvcral applications of the 
myrlriatic daily, there need be little apprehension felt for the future of the case. 
But grave anxiety must be felt when the adhcRion has been found complete and 
the pupil remains unchanged under repeated instillations of the mydriatic. 
Hot fomentations are indicated. Leeches also are of great value. 

Rwanzy sa.ys that more th:rn 50 per cent. of cases of irit is depentl upon syphi
lis, and a. 

0

larie portion of t11e remainder upon rh eun:rntisrn. And this vital 
truth gu idC's us in the removal of the cause. Mcrcunal inunctions or proper 
<loses of this specific internally, followed b~r or combi ned with potassium iodide, 
and in the rheumatic cases with salicylate of sodium. 20 ~rains every two hours, 
until tinnitus aurium has hcen produced or the neuralgic pilin of the iri tis abated, 

:~~tth:Ohft~~~ie:0~~~\~s ~~c 01~~;~,~~\'~ i s,~~~' ~;~~~i,~t~c;,ia~~e ii~lr~hcof~~cl '~~c:; 
repeated six times a.t short mtervals. 'The endeavor to tear away adl1cs1ons 
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by. these doses may. easi l.l'. cause fulness o.f the head, .headache, deep sleep, 
delmum, and coma, m wlucb case the physwlog1cal ant idote, morphia, in suf
ficient <loses should be given . 'l'his treatment R-Lould be employed first

1 
and 

if it succee<ls in partly or fully freeing the pupil the instillations may be con
tinued twice daily unti_l ~he inflammation su~si <les an~ the eye is free from pain. 

The genera.I pract1twner must be cautwne<l against the use of atropine in 
t~1is a1~<l all other affection~ of the eye in p~rsons beyond forty years of age, 
srncc 1t has a. tendency to mcrease the tension an<l cause glaucomatous hard
ness :rnt.l consequent loss of sight. Ophthalmic surgeons know very well that 
atropine is ordered in almost aJI eye-washes by th e general practitioner, and its 
power to convert n. mild conjunctivitis into a furiou s fulminating glaucoma, 
demanding immediate iridectorny and often resulting in Joss of sight, should be 
pointed out with clearness. If great increase of tension follows the use of atro
pine and conti nues for two or three days, pa.racentesis of the cornea, done 
by passing a Graefe knife or broad needle ob liquely through the cornea and 
allowing the aqueous humor to escape slowly, is legitimate. Eserine may 
be use<l previous to the operation to counteract the effects of atropine and 
reduce tension. In rheumatic an<l syphilitic iritis the disease generally attacks 
both eyes sim ul taneously, and thus aids in the diagnosis, while increasing, of 
course, the danger. rrhe duration of the disease may be from ten days to many 
months, with relapses where the <lyscrasia has not been removed or where syne
chim lrnve occurred, and where errors of refraction remain unrecognized and 
uncorrected. 

Should the whole uveal t ract become involved, w~ ha,·e what is called an 
irido- cyclili~, indica.ted by great tenderness upon pressure over the ciliary 
region; and irido-cltoroiditis, when the sym ptoms already described are aggra
vated by a clorn.li ng of Lhc vitreous an<l a contraction of the visual field. When 
the comea is also i111plicatecl, we have keralo-iritis, with furth er Joss of vision 
caused by ex udat ion in to the corneal tissue. 

rl1he treatment is the same: rest, hot-water fomentations, mydriatics, 
coca'ine, leeches, and dry warmth, with frequent antiseptic washes to the con
junctival sac an<l anodynes to secure rest. Mercury to the border of salivation 
should be given, i1Tespective of syphilis, and fo ll owed or accompanied by iodide 
of pota~sium. If the eye recovers without being lost by suppuration or by 
panophthalmitis, the vision may be much reduced from partial or total occlu
sion of the pupil. After the active stage has passed there is hope of great 
improvement by an operation for artific ial pupil, which will be described under 
Operations. 

The cuonorn, when involved with the rest of the uveal tract, is prone to 
suppurate, and to give the final blow to all hope of recovery by causing finally 
the cond it ion known as panoplitlwlmilis. l t then becomes necessary for the 
surgeon to enucleate the ball or what remains of it, in order to avert extension 
of septic material in to the sound eye ancl its loss by s,ympath etic inflammation. 
]3eforc the <lays of antisepsis thi s condi tion used to be a too frequent result 
of cataract operations, and it often followed cuts and penetrating woun<ls with 
or with out foreign bodies. Disease of the choroid is ofccn met with as a. meta
stas is of typh us fever, ccrebro-spinal mening itis, pneumonia, and puerperal a.nd 
ot her sept ic fevers . 'l'he pathological appearances are unmistakable : the h~s 
arc swollen a.nd closed ; the conjunctiva is red and oodematous; the cornea. is 
cloutly; the anterior chamber is shall ow, with pus in it; the pupil is occluded 
with lymph; the ball is tender arnl painful; and the tension is much increased. 
Atropine and hot poultices to favor suppuration, paracentesis, and a. free open
ing to give exit to pus, constitute the treatment. 
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~J.1UMORS OF THE Cuon.orn are not infrequent; they are usually sarcoma
tous and pigmented, and arc recognized in their early period by the resulting 
scotoma. and by the ophthalrnoscope. They warrant early cnuclca.tion of the 
ball to avoid otherwise certain death from transmission of the disease to the 
brain or other internal organs. 

SYMPATHETIC 0PHTIIAL:l\IITTS is a possible and too frequent sequel to sup
pura.tiYe or septic inflammations in the uveal tract. It is an inflammation 
of one eye induced by incised, punctured, or gunshot wound in the other eye. 
'l'hc suppuration of the uvcal tract in this, the exciting eye, causes in the other, 
the sympathizing eye1 a plastic, purulent irido-cyclitis and cboroiditis, insidious 
in its early stages and tcrmirntting usually in entire blindness. Formerly it was 
thought that this was due to a reflex irritation carried from one ball to the other 
by the ciliary nerves, but the present view is that it is due to septic matter and 
micro-org:rnisms capable of exciting destructive inflammation, as the staphylo
coccus pyogenes aurcus or a.lbus, which find their way from the diseased ball 
by its lymph-channels to the optic commissure, ~rnd thence to the other ball. 
Thomson has bad an opportunity to confirm this view in a recent case of irido
choroiditis in the exciting eye. The first sign of disease in the eye secondarily 
affected was a papillitis, or inflammation of the optic nerve, which was well rec
ognized by the ophthalmoscope, and which gradually extended to the choroid, 
ciliary body, and iris, and eventually destroyed the sight. This is one of the 
grave results of cataract extraction when inflammation bas caused a. loss of the 
eyeball operated upon; later on, sympathetic inflammation, with entire loss of 
sight, may occur in the other eye. All surgeons of large experience witness 
these cases, and to avert them use the most thorough antiseptic precautions in 
operations, and carefully avoid injury of the ciliary region in making their in
cisions. It must be remembered that frank cases of purulent ophtbalmitis, with 
extensive suppuration, ·lisorganization of the ball, and free discharge, seldom 
cause sympathetic inflammation. 'l'be conditions necessary for its production 
seem to be perforation of the ball, entrance of septic matter, chronic, long-con
tinued inflammation without free egress of its products, and retention of foreign 
bodies. 'l1cnderness on pressure over the cili:iry body of the excitin.q eye should 
suggest the possibility of sympathetic inflammation. The possible period of 
appearance of irido-cyclitis in the sympathizing eye is from two weeks to 
twenty years; the usual one is six weeks. The prognosis is most gra.ve, the 
sympathizing eye seldom retaining any useful vision after an attack. 

Treatment.-All wounds or perforations must be treated by careful and 
repeated use of the proper antiseptics, and by the removal of foreign bodies 
whenever pos~iblc. Abadie advises injection into the globe of the injured 
eye, if inflammation becomes severe, of a few drops of the solution of bicblo
ride, 1 : 1000. and, where the second eye has become affected, of the same 
solution into the vitreous humor, which he affirms checks the process and ame
liorates the course of the sympathetic ophtbalmitis. 'l1he only measure now 
~enerally admitted to be competent as a prophylaxis, wl~en done early enough, 
is the removal of the injured or exciting eyeball or its entire evisceration; 
and the question ns to the proper time for cnuclcation requires the nicest 
judgment on the part of the surgeon. It is, moreover, not easy to gain 
the patient's consent to the loss of a,n eye in which the vision ma.y be fairly 
good. But enuclcation should be done at once upon an eyeball tba.t has been 
so injured as to render loss of sight almost certain, more particularly if irido
cyclitis has commenced. and without hesitation when a foreign body is lodged 
in the eye a.nd cannot be extracted. An eyeball with irido-CJClitis is tender 
on prcssur:; painful, anrl dangerous to its fellow. It should be cnucleated at 
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once if vision is lost. When the sympathizing eye is alfectc<l, the exciting eye 
should be remove<l unless it retains a. fair amount of vision 1 for in such cases the 
exciting eye sometimes pro\'CS to be the better in the cn<l. When inflammation 
has unmistakably appeared in the second eye, all the means to combat the 
plastic iritis and other complications must be used, such as rest for days in a. 
darkened room, leeches, hot fomentations, atropine. and a tonic but non-stimu
lating regimen. Mercury internally is indicated, but, as :Lbove stated, all 
these mea.~ures may fail to arrest the <lcstructivc process. After the eye ha..~ 
become quiet an iridcctomy may be considered, but shoulrl be delayed fo1· a 
rear or more for fear of rekindling the inflammation. 

Sympathetic t"rritation must be distinguished from infl:tmma.tion, and is 
ma.rked by lacl1ryma.tion, pain on near use, photophobia, and inject.ion of the 
<:onjunctiva of the good eye. These symptoms should lead us to look for and 
correct any latent error of refraction that ma.y exist, and to tre:tt the eye by 
rest, atropine, and eoca°ine washes before proceeding to the severe measures 
required for sympathetic inflammation. 

VIL-GLAUCOMA. 

GLAUCOMA is a disease dangerous to vision, occurring usually after middle 
life, especially in the hypermetropic, causing su<lden or gradual kss of the 
field of vision, commencing at the nasal side, having no tendency to recover 
spontaneously, ant.l. ending in complete blindness unless recognized and treated. 
Its etiolog_v is yet under discussion, but its chief symptom is an abnormal 
hardness of the globe from increase of the normal tension, to be detected by 
the palpation of tbe ball by the index fingers of each hand pressed alternately 
upon the eyeball through the upper lids, the patient closing the eyelids. Per
haps from hardness of the sclerotic coat or interference with the lymph-passages 
at the periphery of the anterior chamber, or increased density of aqueous 
humor, the ball becomes over-distended and hard to the touch, and this pres
sure upon the ciliary nerves between the choroid and sclerotic produces im
p:~ired sensibility ant.l. even anesthesia of the cornea. At the sclerotic ring we 
may find with the ophtbalrnoscope the characteristic cuppi11g or depression of 
the papilla below its proper level (Fig. 394), due to long-continued intra
ocular pressure and the giYing way of the entire optic nerve at this the 
weakest part of the ball. 

There are three forms: the acute (glaucoma fulminans), the chronic, and 
the simple. In the first there may be violent and agonizing pain in the ball, 
often ascribed to a severe sick headache. with vomiting. '!'he nature of the 
attack is often not diagnost!cated until valuable time has been lost. The 
patient genera.Hy remains in bed, avoids the light, and does not complain of 
defective sight. '!'here is usually hyperemia or inflammation of the conjunc
tiva, with a cireumeorneal zone of redness. and these cases arc often treated 
as violent attacks of rheumatic iritis, although in the latter case the pupil is 
smaller tha.n usual, while in the former it may be <lilated and little sensitive to 
light. 'rhe disease may continue unrecognized for days or weeks until vision 
has been lost. 'l'hc incautious and unnecessary use of atropine may i~~u.ce 
this form of gla.ucoma when the drng is used to combat a suppose~ mt1~. 
The testing of the vision, central and peripheral, should clear up the d1.a~nos~s 
at once, and if it is much impaired or limited, the dangerous cond1t1on 1s 

revealed. 'l'he cornea should be lightly touched with a shred of cotton, .and 
its sensibility ascertained, the state of the pupil noted, the cornea examm~d 
by a good light and by the ophtbuhnoscope, an<l the condition of the optic 
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nerve at the disk ascertained and pulsation of its vessels looked for. It may 
not. be cupped in acute cases, but the details of the eye-ground may be dimly 

Fm. 39-1. 

seen from the hazy condition of the cornea an<l vitreous humor. An iridcc~ 
tomy gives the only chance of relief. and no time should be lost in performing 
it, although 1 per cent. solutions of eserine frequently dropped into the eye 
may diminish the tension, clear up the vision, and ~ ivc relief in the milder 
cases. One eye is usually first attacked, the other following later; vision may 
be completely destroyed in a few hours, or the eye may punly rcCO\'Cr, but will 
be more or less damaged. The eye may remain irritable until the attack recurs 
again and again. the globe growing harder, the anterior chamber becoming 
shallower, the pupil remaining dilated and insensible to light, the sight grow
ing worse, and the lens becoming opaque. The case then is to be classified as 
glaucoma. absolutum, and demands at any time the enucleation of the eye to 
gain relief from agonizing pain. The chronic cases resemble the acute, but 
with less violent symptoms and longer intervals between the attacks. 

Simple Glaucoma proceeds to the same result more slowly and insidiously, 
the field gradually contracting until only the center of it may remain; the 
optic nerve becomes deeply cupped, with its blood-vessels falling into the cup 
at the sclerotic ring, and its veins pulsating violently or upon sl ight pressure 
upon the ball. l 1his form ma.y become acute at any time, and if one eye only 
is affected the patient should be informed that on outbreak of glaucoma may 
occur in the other eye during treatment. '11

0 Graefe is due the honor of find
ing a remedy for this formerly intractable form of certain and painful blindness. 
He first used it in 1856. and it is now employed throughout the civilized 
workl. It consists in a. full iridcctomy through a large cut at the periphery of 
the anterior chamber. 'l1he section of the iris alone bas perhaps little effect on 
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the disease., but m~st be done to prevent its pr?lapsc whilst the slow healing of 
t~e c~te~s1ve cut into the scl~ro-corneal margin goes o~. No doubt a leaking 
c1catnx 1s formed through which the over-abundant fluids of the eye find exit. 
'rhc tension is thus reduced, the pressure on parts vital to vision relieved, and 
the sight preserved for years. 

Eserine may be also tried, and sometimes an operation may be postponed 
under its influence. Paracentesis of the cornea, frequently repeated, has 
relieved some cases, and the operation of sclcrotomy has been proposed 
(Wecker), which leaves a weeping scar. It consists in puncturing the eyeball 
with the Graefe knife at the upper third of the sclero-corneal junction, cutting 
upward, but not entirely through, and withdrawing .the knife, leaving a bridge 
of tissue undivi<le<l. 'l111is operation is useful to relieve pa.in in cases of entire 
blindness when enucleation is refused by the pa.ticnt or is thought unad.visable. 
The refraction must be carefully studied after recovery from the operation, 
since it must be remembered that glaucoma is most common in hypermetropic 
eyes, and that the operation often causes astigmatism, the correction of which 
may greatly improve the visual power. 

VIII.-CATARACT. 

By CATARACT is meant a total or partial opacity of the crystalline lens or 
of its capsule. Its subjective symptoms are impaired vision, a foggy or smoky 
appearance before the eyes, or, it may be, a complete inability to distinguish 
form, although the eye yet perceives light, can locate its source, natural or 
artificial, and may distinguish the shadows of the fingers passed between the 
eye and the light. In the early stages, owing to the contraction of the pupil, 
the fog is greatest in a bright light, and the patient may yet see well in a dull 
light, which enables the pupil to dilate: this arises, of course, from the fact 
that the early opacity is usually greatest at the nucleus or centre of the lem, 
or its capsule at the anterior or posterior pole. 

The causes are malnutrition of the lens from gouty or rheumatic diatheses, 
renal disease, dia.bctes, old age, with its general, calcareous, and atheroruatous 
degenerations, trnuma.tism, high myopia, and glaucoma. The varieties are (1) 
congenital, (2) acquired, (3) traumatic, (-!) senile. They are also divided, 
according to their locality, into nuclear or central, cortical or peripheral, and 
capsular. Nuclear cataract begins in the center of the lens as a whitish or 
amber-colored cloud; cortica.l, as strire affecting the periphery and extending 
toward the center of the lens; and capsular, involving the anterior or posterior 
surface of the lens, not as yet affecting its body. Congenital cataract is occa
sionally seen, and must be treated by discission or by iridectomy. A traumatic 
cataract occurs from contusions or penetrating wounds which cause a rupture or 
fissure of the capsule, permitting the aqueous humor to invade the lens substance. 

Cataracts are soft or hard: the first occurs, usua11y, in persons under forty; 
the latter, as a senile change, in older persons. 'J~hey are said to be ripe when 
the lens substance has become uniformly clouded without visible sectors, since 
it is then less adhesive and separates readily from the capsule when pressed 
upon in operations for its removal. When unripe, portions of the lens matt~r 
a.re stripped off~ remain behind in the anterior chamber, and cause dcla.~ m 
obtaining a good result. 'The remaining cortical smbstancc undergoes tedious 
absorption. By Forster's operation for artificially ripening the catarac.t the 
time required to render the Jens fit for operation ma.y be reduced to six or 
eight weeks. The color by reflected light may be white, yellow, or gray~ or 
white with a. yellow reflex in its lower part, <luc to a softening of its cortical 
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portions, nnd a subsidence of the bard nucleus to the lowest part of the cap
sule, as in Morgagnian cataract. 

The diagnosis is attained by a study of the objective symptoms after full 
dilatation of the pupil by a mydriatic, by means of oblique illumination, and 
by the ophthalmoscope. By the latter we can detect the earliest strim in incip
ient cases. At a more advanced stage of the affection the opacity may be so 
dense as to cut off any red reflex from the fundus. By oblique or focal illu
mination we ca n distinguish the large brown or yellow nucleus with fine strire 
of the hard form from soft cataract with its smaller nucleus anrl larger strire 
and with the mother-of-pearl refl ex from its anterior surface. When ripe and 
in a favorable condition for removal the lens substance next to the capsulo is 
opaque, and the shadow cast upon it by the edge of the iris is very narrow, 
whilst if any clear lens matter remains between lhc capsule and the nucleus 
the ~hadow is broader and more marked. ~I.1b c natural course of the disease is 
to remediable blindness, but care must be exercised in g iving an opi nion as to 
the period of time required to produce blindness. 

Patient efforts should be made to determine by the ophthalmoscopc the 
absence or presence of disease or defects in parts of the eye behind the opacity, 
in testing light and color-perception in all portions of the field, and the patient's 
power to locate the position of a candle-flame placed before the eye. By these 
precautions we escape the error of submitting the patient to a serious operation 
and prolonged treatment for the removal of a cataract which will not restore 
vision to an eye blind from atrophy of the optic nerve, glaucoma, separated 
retina, choroiclal a.trophies, retinitis pigmentosa, or other destructive lesion of 
the fundus oculi. 

No specific treatment has any marked value, and we are finally led to 
surgical procedures for the removal of the opaque lens substance. These may 
be grouped under three beads: discission, suction, and ertraction. 11he first 
and second are applicable only to soft cataract. Hard cataract, senile, is 
removed by extraction. (See Operations.) 

Secondar,y Cataract is an opacity that remains in tLe capsule after the 
removal of the lens, the result of inflammation and deposit in the capsule, 
degeneration of its inner surface, or of its folding or wrinkling in the healing 
process. It requires to be torn at its center by one or two needles introduced 
through the cornea, or by incisions with a sma.11 knife. 

IX.-STRABfSMUS, OR SQUINT. 

Strabismus is a deviation (squint) of one eye in looking at an object, or 
an inability to exercise binocular vision. ~l1he deviating eye may turn inward, 
convergent strabismus; outward, divergent strabismus; upward or downward, 
vertical stra.bismus. r.rhe vision is double ( diplopia), unless there is uncon
scious suppression of the image in the squin ting eye, and the expression of the 
face is bizarre and sometimes malign. It is of diagnostic value to ascertain 
whether the squint is recent or of long standing, and whether it came on 
with'Jut apparent cause or as the result of injury. It is usually the result, 
in chi ldhood, of ametropia, or, in adult life, of central nervous disease. It is 
concom itant when the movements of the eyes arc free and associated; mono-
1ateral when the squinting eye is fixed . The latter condition is due to paralysis 
of one or more ocula.r muscles, and rna.y point to g rave cerebral disease or to 
the presence of some constitutional d,vscrasia. 'l1he full treatment of this com
plicated subject. in which the neurologist and the ophthalmic surgeon meet, can
not be given here, but it ma.y be practically sufficient to enumerate the causes 
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and symptoms of these casts or squints in order to prevent errors of diagnosis 
and of treatment. 'rhe reader is referred to special text-books for fuller 
information. 

Paralytic squint. is recognized by the fact that if a candle or the finger of 
the surgeon is earned from right to left before the face of the patient, the 
deviating eye fails to follow to its proper limit, and leads us to look for lesionEl 
of the sixth nerve in failure of the external rectus, of the third nerve in 
failure of the internal rectus of either side, of the fourth nerve in impairment 
of the superior oblique muscles. In adults this is usually due to syphilitic 
disease involving the nerve-centers or trunks, or to rheumaiism. The treat· 
ment in each case is thus indicated. Locally, we may resort to the use of 
electricity and to operations, undertaken, however, with great discrimination. 
Blows and falls upon the hea<l sometimes cause squint, and are usually accom
panied by marked and annoying diplopia or double vision, which may not be 
relieved by treatment. l\Iechanical means are required under these circum
stances to occlude the squinting eye. Opaque or ground glasses are used fo:
this purpose. 

Concomitant Squint is 'Unilateral, when the same eye always deviates; alter
nating, when either deviates, the other being fixe<l; constant, when the squint 
remains permanent; periodic, when the eyes are occasionally free from it. Macula 
may Jead to a squint, but the prime factor is found in errors of refraction, in 
hypermetropia., or in myopia with or without astigmatism. A full discussion 
of the subject does not come within the scope of this work, but we may broadly 
assume that in the strain upon the ciliary muscle requisite to high visual power 
in the hypermetropic eye the excessive innervation of the internal rectus which 
accompanies the effort of accommodation is the cause of the convergent squint 
so common when this defect is marked. 'fhe forced accommodation required 
for prolonge<l near sharp sight, then, is attended by the periodical squint of 
one, ustndly the weaker, eye, and this is first noticed, clinically, in children 
about five yea,rs of a.ge-an age when they begin to am.use themselves with 
pictures or other objects viewed from a short distance. In myopic refraction 
the accommodation is not used relatively with the convergence, the tendency 
in high myopia being to suppress this function; a.nd with this defective inner
vation of the ciliary muscle there is an a.ppa.reut weakening of the internal 
rectus and a di vergcnJ; squint, which becomes habitual. rrhese a.re cardinal 
rules, but the subject is large, and there a.re other causes: for general surgical 
guidance it may be stated that cases of convergent squint are frequently 
relieved by convex glasses whilst they are habitually worn, and that concave 
lenses have a tendency to avert physiologically the divergence of myopia. 
At all event'.'3, no operation should ever be done in stra.bismus until the refrac
tion has been carefully estimated under the influence of a. mydriatic. Glasses 
should be regarded as essential aids in correcting and preventing returns of 
squint, even when it has been removed by an apparently successful operation. 
These views lead us to decline operations on very young children or to delay 
them until the patient has at least reached the age of seven years. The sur· 
geon may wonder why the adult with suddenly-acquired stra.bismus makes so 
much complaint of his diplopia, and why it is seldom mentioned by those 
patients in whom it is dependent on optical defects. In the l:.tter cases there 
arc either congenital or a.cquired conditions of poor sight in the retina. which 
lead to the suppression of the images by the deviating eye, known as ambl11-
opia ex anopsia. No hope of improved vision should be given as the result 
of operation. 'l'he use of a. red glass over the fixing eye, the test-object_ being 
a candle- or gas-flame at the distance of twenty feet, will enable the patient to 
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recognize the <liplopia, and the surgeon to determine or estimate the distance 
between the two imagcs1 and to bring them together with a. prism which is the 
measure of the cast. 

X.-DISEASE8 OF THE ORBIT. 

ORBITAL CELLULITIS is an inflammation of the con nective tissue of the 
orb it, accomp"nied by swelling and redness of the lids, especially the upper; 
pain, which is increased by pressure on the ball; and severe neuralgia in 
branches of the fifth nerve. 'l'here are impaired motion of the eycba11, marked 
exopbthalmos, anrl usually high fever. Suppuration is to be expected. 'l'he 
location of the abscess should be determined by careful palpa.tion, and the exit 
of pus hastened by incisions through the skin or mucous membrane. Ilccov
ery may be hoped for, but complete a.trophy of the optic nerve, with blindness, 
sometimes follows. It ma.y occur idiopathicaJly or from exposure to cold, from 
tra.umatism, from extension of inHammation from neighboring pa.rts, from 
metastasis, in pyemia, or as a sequel of fe\•er, such as purulent meningitis, 
typhoid, scarlatina, etc. It should be treated by hot applications, by incis
ions which allow free escape of pus, and by remedies addressed to the general 
constitution . 

PERIOSTITIS may present all the symptoms just described, generally less 
severe, but it may ha.ve a. more chronic course and be complicate1l by necrosis 
of the bones or by communication with neighboring cavities. Syphilis and 
rheumatism may be i:-uspcctetl, and demand appropriate constitutional trea.t
ment1 together with hot fomentations, an early incision to evacuate pus, and 
antiseptic injections. The results may be serious in all cases of orbital disease, 
including such disasters as a.trophy of the optic nerve from pressure or exten
sion of inflammation, paralysis of the muscles and nerves of the orbit, or even 
death from iuflammation translllitted to the meninges of the brain. 

I NJURIES and WOU NDS in this situation a.re also dangerous, since they may 
cause phlegmonous cellulitis, with all its accompanying symptoms, dangers, and 
scquelro. Punctured wounds of the orbit arc especially dangerous, as they 
may involve the brain by piercing the orbital plate. This possibility should 
always be investigated . Foreign bodies should be sought for and removed 
when found. Antiseptics should be use<l with skill and diligence, and great 
care shou ld be ta.ken to prevent the onset of inHammation. 

TUMORS of the orbit a.nd globe, such as warts, derrboid cysts, epithelioma, 
exostosis, carcinoma, sarcoma, and aneurysmal pulsating exophthalmos, may 
be dismissed with the brief statement that they occur in this region, an<l that 
their diagnosis and treatment belong to the domain of general surgery. 

PART 11.-SURGICAL OPERATIONS. 

EYELIDS. 

But one method under each bead of the numerous and ingenious operations 
on the lids can be given. owing to the limit of space. 

Ptosis may require surg ical i~terference in order to remove .deformity or 
to improve vision. '..I.1 hc patient gains some power to keep the pupil from being 
covered by strongly contracting the occipito~fronta.lis, tltus giv ing a. disagree
able expres~ion to that part of the face. With a view to increase the control 
of the frontalis muscle we may employ a. method proposed by Pagenstechcr, 
which creates a cicatricial band of union between the frontalis and the integu
ment of the lid. A nee<lle a.rmed with a strong ligature is introduced into the 
skin half an inch above the eyebrow, and, passing downward beneath it, is 
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brought out near the margin of the lid in its middle lin.e. The ends arc then 
loosely tied, and tightened every few days until the thread cuts its way out. 
'l'his is a simple procedure and yielrls good results. 

Canthop lasty is required in some acute inflammations of the eye to relieve 
spasmodic closure of the lids. It is of great value also in narrowing of the 

commissurc when there is friction of 
F10. 395. the cornea. by mucous membrane 

roughened by long-continued in. 
flammation. It is performed by 
passing one blade of a strong pair of 
blunt-pointed scissors laterally as far 
as possible beneath the sk in of the 
outer commissure, and dividing the 
intervening tissues by a firm out
ward cut. The lids are widely sepa
rated. A suture is passed from the 
center of the cut conjunctiva} mar
~in to that of the skin, and tied. 
Two more sutures, one a.hove and one 
below, unite the mucous membrane 
and skin so as to oppose mucous 
membranes to each other and thus 
prevent a reunion of the di\•iUed 

Operation for Blcphuru1ihimosis (De Wecker) tissues. 
Symbleph aron. -Any small 

hands of adhesions between the lid and the ball may be incised. When they 
are larger, divide the hand from the eyeball sufficiently to turn it down into the 
raw surface, and secure it by sutures, having in min<l the main indication to 
oppose to each other on ly mucous surfaces protected from union by their epithe
l ium. Compl icated plastic operations, transplantation of mucous membrane 
from the lip, from the vagina, or from the rabbit's eye, are described in 
special works on the eye. 

Distic h iasis, T r ichiasis, Ent ro p ion , are conditions demanding opera
tions ingenious, numerous, and complicated, all having the same object in 
view-namely, to rectify the position of the lashes. The simplest one is known 
as epilation. which consists in pulling out with the proper cilia forceps the 
harmful hairs. This gives immediate if temporary relief, and may even be of 
permanent value, as the constant removal of the hairs has a tendency to destroy 
their bulbs. 

Repositio Ciliormn consists in passing a needle threaded with both ends 
of a silk suture through the skin close to the root of the Josh it is desired to 
control. 'fhe displaced lash is then caught in the loop of the silk and pulled 
gentl.y through the track of the needle into its proper line. 

Electrolysis is employed to destroy the hair-bulb . 'l'his method is of much 
value where but a few lashes arc in faulty position. The actual cautery is also 
an efficient means of destroy ing the bulbs. Excision, where a. limited number 
of bulbs a.re in fault, consists in removing them by a. V-sha.pcd incision, bring-
ing the base of the wound together by a stitch. . 

The Arlt-Jaesclw operation consists in splitting the lid throughout .its 
extent to a. depth of 5 mm ., Jea.ving the tarsus and conjunctiva. in the postenor 
part; a second incision through the integument 7 mm . from its free margin: is 
made through its entire length, and from one end of this to the other a third 
curved incision is ma.de, with its highest part 7 mm. above the second one, 
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a.nd the semilunar area. of skin included between these two last cuts is dis
sected olf without disturbing the underlying muscle. After this gap bas been 
closed by sutures, which should be passed into the margins of the skin and 
tied, the lower portion, containing the hairs and their bulbs, is everted and 
the ha.irs drawn awa.y from contact with the cornea.. 

Burow·s Operation gives very great relief in cases where there is a mode
rate degree of inversion . The skin is not touched externally, but the object 
is to divide the tarsal carti lage from the inner surface of the lid and secure an 
eversion equal to the gaping of the cut in the cartilage. The lid is to be 
everted and strctcbe<l upon a spatula : 3 mm . from its free border and at its 
central part the mucous membrane and cartilage are punctured with a. knife 
sufficiently to permit the introduction of one blade of the scissors, with which 
the conjunctiva. and bn.lf of the cartilage :ire divided; the blade is then passed 
in the opposite direction and the same free divisi1m is made, both incisions 
being p:trallcl to the ciliary border of the lid. 

Ectropion, or Eversion of the Eyelid, occurs in two forms: the first 
is ca.used by a. spastic contraction of the orbicularis muf;tle or by the paral
ysis of senile weakness; the second is due to cicatricial cl1anges. In the first 
form, the conjunctiva. having become cedematons. the edge of the lid is everte<l, 
and by the pressure of the muscle a swollen condition is induced, called palpe
bral parapldmosis. It should be treated by remedies applied to the conjunc
tiva and by a properly-applied bandage; in chronic cases by Suellen's opera
tion. In senile cctropion, caused by atrophy of the muscle, or in cases of 
paralysis of the mu~cle, the deformity is complicated by the cvcrsion of the 
inferior punctum and a flow of tears over the check, giving rise to excoriation 
of the skin. Here mild astringents to the conjunctiva are demanded, and an 
ointment of vaseline and boric acid applied to the integument of the lid is 
serviceable. S litting the canaliculus may answer every purpose, or, that fail
ing, S ncllen's operation should be performed. 

Snellen's Operation requires a single suture armed with a needle at both 
ends. One needle is passed into the most prominent point of the conjunctiva., 
turned downward, and brought out 2 cm. below the edge of the lower lid. 
The second needle is entered 5 mm. from the first, and its point of exit is 2 
cm. below the margin and 1 cm. from the point of exit of the first needle. 
The loop thus made includes a quantity of the swollen conjunctiva, and when 

Fm. 396. Fro. 39i. 

Wharton Jones' Operation for Ectropion. EdgcsoJ WoundbroughltogcthcrinaY. 

tra.ction is made below and the lid pressed into position with the finger, the 
ectropion dis;ippears. The lid is retained in position by tying the ends of the 
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suture over a. roll of plaster placed on the cheek. Two or more such sutures 
may be required. 

Cicatricial Ectropion is usually the result of injuries, and demands opera
tion, the simplest form of which is known as the lV!wrton Jones' Operation 
(Fig. 396). 'l'he object is to convert a V-shaped incision, including the cica
trix, by properly-applied sutures into one shaped like the letter Y (Fig. 39i). 
More serious cases are frequently seen, as in burns or other accidents or in 
lupus, in which the entire lid has been destroyed, usually the upper one. 
Enucleation is advised for such cases by good authorities, but in making a new 
lid enough success has been attained to warrant the effort. All adhesions which 
keep the tarsal border away from its proper place should be divided, and the 
large raw surface thus made should be filled in by grafts of skin from the arm, 
one-third larger in size to permit of shrinking1 and held in position by fine 
sutures. 'l'hese proceedings have been described fully by Wolfe and Lefort. 

OPERATIONS ON THE LACHRYMAL APPARATUS. 

The m a lposition, or partial or complete stenosis or closure, of the 
punc tum requires that it should be opened and the cana..liculus converted 
into a slit. Weber's knife, a small cutting instrument with a probe point. is 
required. Its probe end is carried, forcibly if the closure is nearly or quite 
complete, into the punctum; the handle is then dropped, the lid rendered tense 
by the surgeon's fingers, a.nd the blade passed as far as the case demands, the 
edge turned inward toward the ball, and the canal opened by a. swift upward 
movement of the handle. The canal may be pcrvious beyond the punctum, 
in which case only a small incision is required. The entire canal may be con
tracted or only partially closed, an<l fine probes may then be used for diag
nosis and treatment. Should the stricture be at the neck of the sac, it must 
be divided by a small cutting instrument and probes passed dai ly to keep the 
passage open. 

St rictu re of t h e N asal Duct ma.y be caused by inflammation of its 
mucous membrane from catarrh of the nasal passages. It may be acute or 
chronic in character. '£he membranous or cicatricial contraction causing the 
stricture may be the result of injury to the bones of the nose from violence, 
or of syphilis, acquired or hereditary. Bony stricture of the canal is nearly 
incurable. Obstructions of the mucous or submucous membranes are best 
treated by the method proposed by Sir William Bowman; that is, by gradual 
dilatation with probes. There are six sizes of such probes in a set, and after the 
partial or total division of the canaliculus the smallest one may be passed along 
the cann.I in the direction of the lachrymal bone, and when that is touched the 
hand must be raised and the direction of the probe altered until it is pointed 
tow:~rd the sulcus between the nose and the cheek. It now corresponds with 
the line of the nasal duct, and gentle pressure should be used to pass it down
ward until it reaches the floor of the nostril. 'l'hc probe shoulcl be properly 
bent, and every movement should be guarded and gentle. Little or no pain 
should be caused. Skill and persever~mce may be required to gain an entrance 
without causing a false passage or stripping the mucous membrane from the 
surface of the canal. Once having passed a sma 11 instrument, others, gradually 
increasing the size, may be passed at intervals of two or three days until the 
largest is freely admitted . This gradual dilatation is better than tbc operation 
proposed by Stilling-viz. cutting the scat of stricture and introducing large 
probes. 

Extirpation of the Lachrymal G land may be a necessary consequence 
of disease, or may be advisable in order to reduce the flow of tears in cases where 
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the tear-passages cannot be opened. It is accomplished by an incision through 
the skin at the outer tbir<l o.f the orbital margin. The gland is here easily 
reached. After the incision 1t is drawn out with a hook and dissected from its 
detachments. 

OPERATIONS ON THE CONJUNCT IVA. 

Pterygium (Fig. 398). -The redun
dant tissue is seized by forceps a short dis
tance from the corneal border, transfixed 
with a Beer's knife, nnd its ii.pex shaved 
from the cornea; or a strabismus hook may 
be used after the transfixion and the apex 
torn from the cornea. by a rapid movement 
of the book. 'J'be sides of the pyramid may 
be then incised toward the base. The freed 
apex should be tucked under the conjunc
tiva above or below the incision, and re
tained there by sutures. Simple division of 
the entire pterygium at its base is frequently 
followed by a recurrence of the growth. 

FJG. 398. 

l'tcryJ:iUm{ Mcycr). 

OPERATIONS ON THE CORNEA. 

Staphyloma, involving a large part of the cornea, may require an iridec
tomy to reduce the tension as well as to aid vision. When the cornea has 
been destroyed by ulcera.tion, and the protruding mass is large enough to sep
arate the 1i<ls and keep up a constant irritation of the eyeba11, enucleation or 
evisceration of the ball or abscission of the mass becomes necessary. 

Abscission is a si mple and effective operation . It is done by transfixing 
the stophyloma at its base by a Beer's knife and dividing two-thirds of it by 
a. cut upward, and removing the other third with scissor8. 'l'he lens is then 
extracted, antiseptics are freely employed, and the large opening thus made is 
left to heal b.v granulation. 

In JJ~ n recker's 111elliod sutures 

Fm.399. 

are used and the wound is closed 
at once. lie divides the con
junctiva from the margin of the 
cornea, and dissects it from the 
ball nearly as far backward as its 
equator; he then passes through 
the conjunctiva., 2 or 3 mm. from 
its cut edge, four sutures of silk in 
the position indicated in Fig. 399. 
The sutures arc of different colors, 
to facilitate ligation. The staphy
loma is then cut away and the su
tures are tied . De Wecker further 
suggests that after healing the cen
ter of the scar can be tattooed, so 
as to imitate the natural parts, and 
thus do a.way with one of the rea
sons for wearing an artificial eye. 

Opcratlo11 for Stn1ihylo111a Corncre (De Wecker) Critchctt's Operation bas long 
been a favorite method 1 and con

sists in pa~sing four or five long curved needles, armed with silk sutures, through 
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the sclerotic, the points of entrance being midway between the base of thestaphy
loma and the insertions of the rccti muscles (Fig. 400). A sharp knife is then 
passed through the center of the mass from the insertion of the outer to tha.t of 
the inner r<:etus muscle, and a horizontal cut made; the upper and lower flaps a.re 
then cut off with scissors about 2 mm. distance from the needles. rrirn needles 
are next drawn through, the edges brought into perfect apposition, and the 
sutures tied. This leal'cs an excellent stump for an artificial eye (Fiir. 401): 

FIG.400. Fw.401. 

Critchett'sOperatlonforSrnpbyloma Stump after Critchett's Operation for Stupbyloma. 

and but one objection has been made to it-namely, the danger of exciting 
a destructive inflammation which might ca.use "sympathetic inflammation" in 
the other eye, the wounds being in or near the ciliary region. These proce
dures are efficient when there is no increase of tension, but when the tension 
is high and the ball inflamed and painful, most surgeons would prefer the enu
cleation of the globe or its eviscera.tion by Mules's operation. 

Evisceration is used as a substitute for enucleation in suppurating disease 
of the globes to prevent meningitis or when sympathetic inflammation is feared . 
A Graefe knife is passed through the ball at the sclero-corneal junction, and 
one-half of the cornea. is removed, the rest being cut away with scissors. All 
the contents of the globe are then removed, using, if possible, the scoop intro
duced by Mr. Mules, with which the choroid can be separated from the scle
rotic back to the sclerotic ring, preserving the choroid unbroken until it is 
adherent only at the lamina cribrosa. 'fbc entire contents of the globe ma.y 
then be lifted out with the scoop. Antiseptic washes-1: 5000 of corrosive 
sublimate is the best-must be injected freely into the ball, and the edges 
brought together with a few sutures. A good and freely movable stump for 
an artificial eye is obtained by this method. 

jJfules's Operation consists in the introduction of a glass sphere into the 
empty eyeball, with a. view to rendering the stump better suited to an artificial 
eye. 

Enucleation of the Eyeball is by two metbods-ouc known as Bon
net's, and the other as the Vienna, method. In Bonnet's operation the con
junctiva. is divided at the corneal border, and separated for some distance 
backward from the ball by scissors. 'l'he tendons of the four rccti muscles 
are then in turn brought within reach by a strabismus hook and divided. 
Pressure backward upon the margin of the lids will then generally disloca.~e 
the ball forward, and the surgeon is enabled to seize it with the fingers ~f his 
left hand or with forceps, while be passes a probe-pointed and curved scissors 
deeply into the orbit, feeling for and dividing the optic nerve clo~e to the 
ball. The oblique muscles and other remaining tissues are then quickly and 
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easily cli,•i cled with the scissors (Fig. ~02). A l: 5000 solution of corrosive 
sublima.tc should be used freely 1 the entire cavity of the orbit being irrigated 
for some minutes. Finely
powdcred iocloform may be 
freely sprinkled upon the in
terior of the orbit ; a piece 
of drainage- tube may be 
placed in the cavity to pro
mote tlischargcs, and a pad 
of antiseptic material ma.y 
be kept in position to in
crease pressure and arrest 
hemorrhage. 1'bis rather 
serious operation g ives the 
surgeon no anxiety since the 
general enforcement of anti
septic precautions. The pa
tients are seldom confined to 
bed for more than one or 

F'J0.40::?. 

E:uuclcationofnuEycl11lll(Mercr). 

two days, and are usually able to leave the house or hospital within a week. 
Some cases, however. terminate fatally by mening it is, and this possible sequel 
should be kept in mind. After a fortnight the parts arc usually so healed that 
an artificial eye may be selected and worn, but it is well not to use it constantly 
until a. month or more has elapsed. 

'!'he Vienna jJ£ethod is more brilli ant :rnd rapid, but it is not well suited 
for the removal of those globes which have been weakened by ulceration or 
injur.v, inasmuch as considerable pressure is needed in the manipulation. The 
contents of a weakened g lobe might be extruded. llu t two instruments are 
needed : a pair of strong, straigh t, probe-pointed scissors and a pair of strong 
toothed forceps . The tendon of the internal rectus muscle, after division of the 
overlying conjunctiva. is seized with the forceps and divided with the scissors. 
Th e end attached to th e globe is held in the g rasp of the forceps unti l the en<l 
of the operation, to make traction. One blade of the scissors is passed beneath 
the tendon of the inferior reetus, which is then cut with its conj uncti val cover
ing: a. like incision is made through the tendon of the superior rectus. 'l111e 
globe is now rotated outwa.rcl to permit the closed scissors to be passetl deeply 
into the orb it, where the optic nerve is divide<l; the ball is then easi ly drawn 
forward, the external rcctus and the two oblique muscles are separated, and 
the enuclea.tion is completed. 

lr idectomy.-'This operation is employc<l to rmno,·c a. portion of the iris 
when an artificial pupil is necessary to the admission of light, in the treatment 
of recurrent iritis, or to reduce in traocular tension, especially in acute and 
chronic glaucoma. Wh en employed for optical reasons, that portion of the 
iris should be removed which g i\'CS the best chance for the unobstructed admis
sion of light: that is to say, where the cornea. and lens are most transparent. 
Th e prefomb lc posit.ion is to the nasa l si<lc an<l slightly below the horizontal 
diameter of the cornea, but any part may be taken if necessary. '1,he portion 
of iris removed should be sma ll and not extend to the entire width of the iris. 
In iridcctomy for the relief of increased tension the cut should be made in the 
sclero-corneal marg in 1 anJ be long enough and wide enough to a.llow the re
moval of a. portion extending from the pupilla.ry border to the circumference 
of the iris, causing a. wide and peripheral coloboma.. After the eye has been 
made insensitive with cocaine and thoroughly washed with a. solu tion of corro-
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aive sublimate, the lids are separated by the speculum, and with fixation for
ceps the opera.tor takes firm hold of the conjunctini. and subconjunctival tis
sues near the corneal border directly opposite the point selected for the iridec
tomy. If the operation is undertaken for the purpose of making an artificial 
pupil , the keratotome must be introduced at or in front of the apparent sclero
corneal junction, with its point directed at a right angle to the corneal surface, 
until it has passed through it, when by changing the position of the handle 
the plane of the knife is placed parallel with that of the iris, and it is pressed 
onward until a cut of-! or 5 mm. has been made, tu.king care to keep the point 
of the knife in front of the iris and lens. 'l'he knife should be slowly with
drawn, to avoid a premature escape of aqueous humor. 'l1yrrell's hook, made 
of pbtinurn and very smooth, may then be introduced sideways, passed care
fully to the pupillary border, and rotated so as to catch the margin of the 
pupil, which is gently Urawn up through the wound and a portion clipped off 
with scissors. The iris forceps may be used instead of the hook. The specu
lum having been removed and the eye washc<l with an antiseptic, it may be 
carefully rubbed by the finger over the closed lid with a view to replacing the 
iris and preventing the incarceration of its cut edges in the wound. If this 
manipulation does not answer the purpose, the spatula should be introduced at 
the angles of the cut and the iris gently liberated anrl returned to its proper 
place. A myrlri;itic and a light antiseptic dressing complete the operation. 
After twenty-four or forty-eight hours the dressing may be replaced by a 
shade worn over both eyes. 

Iridectomy for Glaucoma (Figs. 403--409). - 'l'he primary object of this 
operation is to lessen tension, as already stated. 'l'he incision into the anterior 

Fw. 403. 

'f 

Sil\'er~putula(8W!lll1.Y). 

FIG. ,J.Q.j 

~~~~~~~~~~-
DeWecker·sForceps·scissors. 

chamber should be as peripheral as possible, the cut extensive, using the largest 
keratotome, anrl forceps in
stead of a hook employed 
for seizing the iris. The 
iris must be drawn fully 
beyond the cut, and re
moved at its periphery by 
one or more cuts with the 
sci~sors . The point of 
election should be at the 
upper quadrant of the cor-

1'JG. 405. 

nea., to b:we the protection Spring Speculum. 

of the upper lid afterward, . 
and to pre,·cut any blurring of vision from the entrance of too much light 
through the extensive coloboma.. The anterior chamber is usually very ~hall~w, 
a.n<l great ca.re is necessary, in passing a large keratotome, to prevent its pomt 
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Fm.406. FIG. 40i. Fw.408. 

Fm.409. 

~ 
Iris Forceps. Fixation Forceps. Bluutllook. 

from entering the clear cornea on the one side and from wounding the ciliary 
region and iris on the other. The 

Fm. 410. operation is clone much as the 
former one, the large keratotome 
being chosen, and its point kept 
close to the posterior surface of 
the cornea until it reaches below 
the pupil (Fig. 410). In slowly 
withdrawing it one side may be 
made to increase the length of 
the corneal cut. 'J~hc forceps are 
passed to the pupillary border 
closed, then opened as far as pos
sible, the iris caught, gently 
withdrawn through the incision, 
an<l cut to the extent of that 
incision with the scissors (Fig. 
411 ). Manipulation with the 
firiger on the upper lid 1 which is 
closed, should be made to prevent 

Operation of Jridecto::n~~:m~:}j~~~r~ within the anterior the prolapse of any portion of 
the cut iris in the wound. The 

FIG. 411. tension is markedly de
creased by the operation, 
and the anterior chamber 
mav not be restored for sev
er:.ll day~. 'l'he dressing is 
antiseptic. Place a piece 
of lint with vaseline over 
the lids and a light pad of 
<tntiseptic cotton over the 
lint, confining them in place 
by a black woven band fast
ened over the eyes with 
tapes. No mydriatic should 

lridcctomr, removal of 11 portion of the Iris (Julcr) be used in glaucoma. 'l'he 
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mctho<l here described may also be used in cases of iritis or in other cases 
requiri ng iridectomy. 

CATARACT OPERATIONS. 

Discission of the lens to promote absorption is the method used in the cat
aracts of children and in those of adults up to the age of twenty-five. After 
that time the nucleus has become hardened, and the iris is too prone to become 
infl amed to render the operation as safe as the entire extra.ction of the lens. It 
consists in tearing the anterior capsule of the lens so as to admit the aqueous 
humor to the lenticular fibers, which causes them to swell , become soft , and 
finall y disappear by absorption; an<l this may require weeks and even months. 
The longer the incision into the capsule, the more rapidly the lens will become 
swollen1 and by pressure upon the iris may set up an iritis or gl:tucomatous ten-. 
sion. It is well , therefore, to make the incision no 1a.rger than the undilated 
pupil, and later, if there is no reaction, to repeat the operation with a view to 
hastening the result. Should the eye become red, painful, and hard, and the 
anterior cba.mber be occupied by the softened lens, it is proper to do a. linear 
extraction and give ex it to the lens material. The instruments required are the 
spring speculum, a fixation forceps, and the stop-needle of Bowman. The pupil 
must be <lila.ted with a myclriatic, a.n<l the eye rendered insensiti ve with coca'ine 
and washed freely with the solution of mercuric bichloricle, 1 : 5000. After 
the introduction of the speculum the ball is held by fi xation forceps applied 
to the conj unctiva near the inner margin of the cornea, and the needle is 
entered perpendicularly through the corn e~t at its outer and lower quadran t at 
the margin of the dilated pupil, and passed upward and inward until it reaches 
the lens a.t a point where the undilated pupil margin would be; a. vertical, and 
then horizon tal, cut is made by the movement of the ha.ndle, using the point 
of entrance in to the cornea as the ful crum. ~J.1hc mydriatic should be again 
used, and a light antiseptic dressing and ban<lage applied for the next twenty
four hours, the patient being kept in bed in a dim light; colored glasses may 
th en be used, and the pupil kept constantly dilated with a mydriatic until 
the solu tion of the lens is complete. This method is applicable to zonular 
cataract where :tn irideetomy does not prom ise enough relief. 1..'he small 
wound renders this procedure safe when the precautions above mentioned are 
employed, and it ma.y be repe.itcd more than once in the progress of the case. 
Should the ball become hard or iri tis supervene from a too rapid swelling of 
the Jens fibers. or if it is req uired to hasten the treatment when the lens is 
extensively softened, the lens material can be removed either by suction or by 

ma.nipula.t1on as in the operation 
FIG. 412. nex t describc11. 

Linear E xtraction is suitable 
onlv for the removal of soft cata
ract in persons under twenty-five 
years of age. After antiseptic pr?
ca.utions an<l the u~e of a. rnydnat1c 
above described, the eye 1~u st be 
fix ed a.t its inner corneal border 
with th e forceps. A straight kc-

Li~if~~:;1~~~~b~~~1 \ ~~~{~ i~~1~r~~~enr 1~~i:~i~t~~'~e~~~\~0 i~~l~~~O~~~ ~::~l~C~IS ~~·igt~~,Cil~)=~~;:ci 
at a distance of 4 mm. from the 

outer corneal border at its horizontal meridian, and it:-; plane ma<le to corre
spond with that of the iris (Fig. 412). 'l'he kcratotome is carried forward 
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anti! a cut of 6 mm . is made, which may be enlarged laterally as the knife is 
withdrawn if desired. If the capsule is intact, a cystitome is now passed into 
the wound, placed with its point at the opposite pupillary border in contact 
with the capsule, and this must be carefully torn as the instrument is with
drawn. If pressure is uow made upon the outer part of the cut with the edge 
of a spoon, the wound will gape, and with gentle counter-pressure with the for
ceps on the other side the lens will be removed. Gentle pressure upon the cornea. 
with the back of the spoon or with the finger through the closed lids may be 
made to clear up the pupillary space. This incision permits suction when the 
lens matter is soft enough, and for this purpose a Bowman's or Teale's syringe 
will be required. 

From this linear operation, as a substitute for the old flap operation, was 
evolved the modified peripheral linear extraction of Von Graefe, a modification 
which bas been so generally employed. This requires a speculum, fixation 
forceps, a Gracfc's long, narrow cataract knife. curved iris forceps, scissors or 
forceps-scissors, cystitome, a. hard rubber or shell spoon, spatula, and a. wire 
loop (Figs. 413-H i). Antisepsis and cocaine are required. The lids are 

Fw. 413. FJG.414. Fm.415. FIG. 416. Fro. 417. 

Cystitome. Capsule Forceps. Horn Spoon. Wire Loop. 

controlled by the speculum or lid elevator (Fig. -HS), and the ball held with 
spring forceps at a point near the inferior border of the cornea. The knife, 

FIG. 418. 

which is 2 mm. in width, is placed Oa.twise at the upper border of the cornea. 
to serve as a. guide. and the point of entrance1 which should be 2 mm. below 
a line tangent to the upper border of the cornea and 1 or 1.5 mm. behind the 
sclero-corneal margin, thus determined (Fig. 41D). Its point should be directed 
toward C, and the blade must be pushed onward until it has entered the anterior 
chamber 7 or 8 mm .. when the point is elevated by lowering the handle until 
it is directed to B, where a counter-puncture corresponding to the one at the 
point of entrance is made (Fig. 420). The blade should be passed well onward, 

" 
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turned a little forward. and with a quick cut upward it should divide the tissues 
so as to be slightly within the conjunctiva. Tho advantage of this cut is its 
peripheral position, giv
ing easy exit to the I.ens. 
But this cut was modified 
by Von Graefe so as to 
bring the knife out at the 
very margin of the clear 

FIG. 419. 

The Incision for Modified 
Peripheral Lineor Ex
Lraction(Swonzy). 

FIG. 420. 

The Incisionln Cataract Extraction (Juler). 

cornea, rendering it more linear, correspondent to a great circle of the eyeba1l, 
less apt to gape under movements of tho ball or lids, and more prompt to heal. 
'l1he next steps arc an iridectomy, to prevent the prolapse of the iris into the 
peripheral cut, discission of tho lens capsule, and the delivery of the lens by 
gentle pressure. ~.L1h e danger of injury to the ci liary body, and cyclitis, fol
lowed possibly by sympathetic inflammation, and of prolapse of the vitreous, 
due to the very periph e1·al position of the cut. has led to its abandonment by 
most operators and to the substitu tion of the following method, first proposed 
by De Wecker : 

1.'lw '11/tree-millimeter Flap Operation is the one most cmplo,ved by promi
nent operators who have not taken the step forward, or perhaps backward, of 
extracting cataract without iridectomy. It has all the advantages of Gracfe's 
incision, the cut unites quickly, it requires li ttle or no care in dressing, and 
the edges of the wound have no tendency to separate ca.~ ily and thus give rise 
to th e accidents tha.t attend flap opcra.tions, from the old one, in which one-half 
of the corneal border was cut away from its scleral attachment, to the lesser 
flap opcra.tions ma.de by many distinguished surgeons in extraction witl10ut iri
dectomy. The dangers of a too peripheral cut arc also a.voided, and experience 
has shown tha.t this method yields a high percentage of good results. I t may 
be remarked, however, tha.t the appa rent difficulty of making this cut will be 
removed by one or two brief statements. " 'c muRt remember that the diameter 
of the cornea. is 12 mm., tha.t from thr border to the center is (i mm .. and hence 
that a. line drnwn miclwa.v between the upp<'r border and the center of the pupil 
will g ive us tho ba•e line of the 3-mm. ff:cp ; so that if the bla<le of the Gmefe 
knife, which i ~ 2 mm. wide, be placed Aa.twise, with its edge over the clear cor
neal border above, a line 1 mm. lower than its back will indicate clearly enough 
where the point of the knife must be inserted. A second consideration is, that 
the entire cut, rntrn.ncc a.nd counter-puncture. is at the junction of the clear 
cornea. with the ~clcroti c . Jn the more periph ernl cut the entrance is in the 
opa.q uc sclerot ic, and as the blade descends into th e anterior chamber the effect 
of refraction makc8 jt appear one-third nearer to the posterior surface of the 
cornea. than it really is, and unless the operator sk ilfully preserves the pro1~er 
d irection of the knife regardless of this appcarance, he i ~ apt to turn the pomt 
backward and to make his counter-puncture danp;crousl,v near, if not in: ~he 
ciliary region, and thus lea.ve, after the completion of the cut, a. gaping ine1swn 
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larger than necessary, in volving that portion of the eyeball where such an injury 
is most likely to be followed by dangerous inflammation . 'l'he patien t needs 
little preparation: coughing or straining at stool must be considered and 
avoided. lle may take a mild lax ative the previous night. Ile should be 
undressed at the time of the operation, in order that he may remain as quiet 
as possible in bed for some hours after it. 

'l1lrn state of health as to chronic disease, or even advanced age, is of little 
importance. 'l1hc presence of chronic conjunctivit is or purulent dacryo-cystitis 
would cause anxiety, and might lead to unfortunate complications. The most 
thorough antisepsis is indicated in every instance. 1'hc position of the patient 
in bed, chair, or couch, and the location an<l chn.rn ctcr of th e light, must be 
carefully considered. There are many surgeons who h:1vc trained th emselves 
to be ambidextrous, nnd these can tak e their position eith er in front of or be· 
bincl the head of the patient and use either hand in making the incision. But 
for most operators the right hand must hold the knife, and the cut should be 
made while the surgeon is standing or sitting behind the patient when the right 
eye, and in front of the patient when the left eye, is to be operated on, in order 
to avoid interference with the patien t's nose. A solution of eserine, 1 per cent., 
made with bichloride 1 : 5000, may be dropped in to the eye fifteen, and again 
five, minutes before the operation. A solution of cocafoe, 2 per cent., in 
1: 5000 parts of the bichloride, may be dropped in the eye, and repeated until 
the cornea has become insensitive to touch. The 1ids externall y and th e entire 
conjunctiva! sac must then be freely washed with the hichioride, 1: 5000, 
using especial care to disinfect thoroughly the canthi and punct:.t. 'l'h e instru· 
ments must be rendered aseptic by boiling water or absolute alcohol, and then 
put in a 1 per cent. solution of carbolic acid until used. Ple<lgets of cotton wet 
with the bichloricle solution must be at hand to remove blood, coagula, etc. 
The lids are held apart with the wire speculum. The surgeon takes a firm 
hold of the conjunctiva and subconjunctival tissues near th e corneal border, at 
the lower end of the vertical diameter, and with the ai<l of the patient fixes the 
ball, turning it slightly downward. 'l'he point of entrance, usually 3 mm. 
below the apex of the cornea, having been determined upon in the manner 
described, the Graefe knife is passed into the anterior chamber, directly across 
it, and the point is made to emerge at a point 3 mm . below the apex, opposite 
the point of entrance. 'l'he blade is then carried well onwar<l, so that enough 
of the cutting edge of the knife can 
be employed to make the rest of the F1G. 421. 
section with one smooth, quick mo
tion of the knife upward as it is with
drawn . 'rhe points of puncture and 
counter-puncture and the en tire cut 
should lie just ttt the junct ion of the 
clear cornea. with the sclerotic, as 
represented in the cut (Fig. 421). 
This completes the first stage of the 
operation. 

The iridectomy constitutes the 
second, and may be done more 
readily and with most precision 

<l~hC:Il ll~~C~~\~t~S~S~~;O Su : ~CCl~~e ,{,~: Extraction by the T~[~~~~i~~·i)l~\Ctcr t'lap ~l~rution 
obj ect now is not to remove ~L large portion of the en~1 rc width of the m~, but 
to make a. l:lmall , narrow co loboma, in volvi ng the pup1llary bonier, rcmovmg a. 
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portion of the sphincter of the iris, and permitting the lens to escape. 'J'he 
iris forceps must be passed into the cut closed until the pupil is rcacbe<l, when 
it is opened and a small portion of iris seized, withdrawn, and cut, either 
with three snips of the scissors, one on ea.ch side of the forceps and one a.t the 
base, or, if the coloboma is to be small, by passing the blades of the scissors 
from the cornea upward and cutting the iris with one snip close to the forceps. 
~I.1hc latter method is more easy of execution, gives a better result, a.nd is less 
da.ngerous, since the patient often makes involuntary movements of the eye
ball at this stage, owing to the fact that the iris has not been rendered insen
s iti ve by the coca'ine. Great damage may result, even to the dragging away 
of the entire iris, from delay at this critical moment. 

In the third stage tbe operator resumes control of the eye through the 
spring fixation forceps, having trusted it to :m assistant while doing the iridec
tomy, and passes into the cut a properly-bent cystitome until it reaches a point 
near the lower border of the pupil, when he tums the point against the lens 
and divides its capsule with a cut upward and outward to the upper pupillary 
border: he returns the point to the lower margin, makes another upward cut 
inward, and unites these by a third a.cross the base near the periphery of the 
lens. It is very desirable to ha1'e a full opening into the capsule, but great 
care must be taken to avoid the dislocation of the lens by any undue pressure 
upon it. 

'l1he fourth stage consists in the delivery of the lens, which is done by 
placing upon the lower half of the cornea. the convex part of the rubber spoon 
or curette, and pressing backward and upward when the wound is seen to gape 
and the edge of the lens to present. A steady, gentle, and continued pressure 
upward is maintained until the greatest diameter of the lens has escaped, when 
it must be diminished to avoid a rupture of the zonula and the escape of vit
reous humor. At the fourth stage the vitreous humor may appear before the 
Jens esca.pes, and render any pressure upon the cornea impossible, or the lens 
may have been dislocated, and in these cases a vectis or wire loop must be 
passed gently and firmly down behind the lens, which is then lifted from the 
cut, the loop pressing it against the cornea. 11his is a most serious accident. 

The fifth stage consists in the removal of any remaining cortical matter. 
This is done by gentle pressure of the spoon, aide1l, if it is thought best, by 
irrigation of the anterior chamber with a mild boric acid wash or by manipu
lation through the closed lids with the finger until the pupil presents a black 
appea.rance and the patient is able to distinguish the fingers at the distance of 
several feet. Great care and gentleness are required for this " toilette" of the 
wound: the clot~ of blood must be taken away with the forceps, the cut edges of 
the iris replaced, so as not to be incarcerated in the scar, and blood remaining 
on the ball removed by frectuent application of the antiseptic lotion. Atropine 
or some other mydriatic, in solution, is instilled, the bicbloride wash finally 
dropped in the eye, and the dressing applied. Preferably, tbe closed lids of 
both eyes a.re covered with pieces of antiseptic lint smeared freely with vase
line, the orbits filled with antiseptic cotton to keep the dressings in position 
and to exert very mild pressure on the eyelids: a str ip of knitted black yarn, 
two inches wide and long enough to cover both eyes, is used. This dressmg 
secures rest to the lids and keeps the dressings in position during a restless 
sleep. It docs not cause undue pressure, and is easily removed if pain ensues 
from enforced closure of the li d and consequent retention of the tears. '~he 
color of the bandage enables the patient to go in the open ward of a hosp1~1l 
or to remain in a lighted room without discomfort or danger. A narrow flan
nel roller bandage may be preferred to keep the dressings in position. The 
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antiseptic wash ma._v be used daily, and a mydriatic introduced without lifting 
the upper lid for several days. After the fifth day the dressings may be made 
lighter, and dark gla<ses or shades substituted, and usually in a fortnight the 
patient is able to leave bis room . 

The most serious complication is suppuration of the wound, rarer now than 
before the use of antiseptics. It is attended within the first twenty-four hours 
by severe pain of a continuous a_ching kind. On removing the dressing 
the wound may be found covered with a muco-purulent mass, the cornea may 
present some opacity, the iris be inflamed, and the eye be inj ected and full of 
tears. This may increase each hour, the anterior chamber become full of pus, 
the ciliary body and choroid become invol ved, and the eyeball be hopelessly 
destroyed by a panophtbalmitis. In the less severe cases of infl;unmation which 
recover, the iris is generally drawn upward, the pupil perhaps occluded, and 
the vision useless until some further operation upon the iris can be done to 
ma.ke an artificial pupil. 'l,he treatment is either to cauterize the enti re cor
neal wound by the galvano-cautery or to reopen the entire cut with a spatula 
and irrigate the anterior chamber and conjunctiva} sac with a bichloride solu
tion, repeated, if necessary, at intervals of six hours, or a solution of silver 
nitrate, of the strength of 2 per cent., applied to the cut. Irit is is a frequent 
complication, due to the irri tation of lens masses left behind or too early expo
sure to light or to cold. It should be treated by strict confinement to a <lark 
room, leeching, hot fomentations, and opiates, wi th the persistent use of mydri
atics. The danger of sympathetic inflammation and loss of both eyes gives 
these cases a peculiar importance. 

Cataract .Ei .. traction without Iridectomy.-This method is growing in favor. 
It is preferred by some of the most distinguished operators, and must be judged 
later by its results. l'he instruments and procedures differ but li t tle from 
those described, except that the incision into the corneal border must be more 
extended, involving two-fifths of its circumference. After the 1aceratiou of 
the capsule more pressure is needed to dislodge the lens and force it through 
the pupil, and it may be difficult to remove the cortical material stripped off 
the surface of the lens. The main objections to the operation, however, are 
the liability of a. prolapse of the iris, its incarceration in the wound, and the 
danger of cystoid cicatrix. 'l1he use of eserine in the a fter-treatment is impera
tive, whereas atropine would be indicated where an iridcctomy had been per
formed. A more careful adjustment of the bandage and its retention until the 
sixth day are also necessary. 

It may be useful to compare briefly the various methods of making the 
corneal incisions and their adrnntages: 

The old flap demanded the division of one-half the entire cornea l attach
ment, and was made by pushing a Beer's knife through the sclero-corneal 
border, entering it on the horizontal line, and dividing the cornea through 
half of it periphery. No iridectomy was done, but suppuration frequently 
took place, and great difficulty in keeping the cut parts in apposition was 
encountered . 'fhe re,·erse of this is true of the original Graefe cut at the 
very periph ery of the anterior chamber, linear in form, its edges remaining 
in close contact, but dem:tnding iridectomy to remove the prolapsed iris. The 
irido-cyclitis so often following led to the three-millimeter cut, and now a still 
la.rger flap without iridectomy is in vogue. rl10 6x this in the mind (Fig. 
422), we may remember that Graefe's cut is 2 mm. below the apex of the 
cornea, the three-millimeter cut 1 mm. lower, and the cut for the last method 
4 mm. below, or 2 mm. above the horizontal diameter of the cornea. One 
ma.y compare the cornea to the dial of a. wa.tch, and remember tha.t Graefe's 
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cut should extend from 1 to 11 o'clock, but that the puncture and conntcr

puncture are l} mm. behind the transparent cornea. In the three·millimeter 

Fw.422. 

cut the puncture and counter·puncture would be from midway between 1 a.nd 

2 to midway between 10 and 11 o'clock, whilst the method without iridectomy 

requires a puncture and counter-puncture at 2 and 10 o'clock, or, better, from 

between 2 and 3 to between 9 and 10 o'clock, and the old flap from 3 to 9 

o'clock . '11!10 first cut involves less than one-third of the total corneal cir

cumference; the second, one-fourth; the third, one· third; and the fourth, one

half of it. ~l1hc optical and cosmetic results are probably better without iri

dectomy, but where an opaque capsule bas to be torn or displaced a coloboma 

ma.y be an advantage 
The test of time a.lone will decide which method will become the favorite, 

but we can all perceive that if we avoid injury to a tissue like the iris, as in 

the last method, we are obliged to incur the danger of a larger incision in the 

sclero-corneal junction as a consequence, and to give more careful attention 

Fm. 423. 

Bowman's 111cthod of Capsnlotomy (Swanzy). 

to the dressing and after-treatment of the case than in the former operations 

with iridectomy. 
We owe to Knapp the most complete method of simple extraction, and from 
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personal obserrntion in his hands, experience, and a. study of his statistics it 
appears at this time to offer the best prospect for success. 

Operation/or Secondary Cataract is required in cases where the capsule is 
wrinkled in the healing process or becomes partially opaque from changes in 
its epithelium, or where iritis has left a. membrane, more or less dense, which 
prevents the tra.nsmission of light. The first class requires the tearing of the 
thin capsule with a. single needle, as in the nce<llc operation, with, of course, 
cocaine, a mydriatic, antiseptics, and perhaps artificial lirrht. rfiie second class 
may be treated by Bowman's method, with two needle~, one to fix and hold 
the thickened capsule, the other to tear it suiliciently (Fig. 423). 'l'he third 
class demands the operation of iridotomy. With a. needle-knife a. cut is ma.de 
in the iris a.t tha.t point where the stra.in upon the fi bcrs gives the best reason 
to hope for a. gap after the incision. Or De Wecker's forceps-scissors, with one 
sharp and one blunt blade, may be passed into the anterior chamber through 
a vertica.I incision 3 mm. long, and the same distance from its border, and the 
sharp point thrust through the thickened iris and a portion cut by closing the 
blades. 

STRABISMUS OPERATIONS. 

These operations may be divided into two classes, and are limited to the 
tendons of the muscles which cause the deviations. 'l1hcy are divided into 
tenotomies and advancements. 

TENOTOMY.-'rhe instruments required for this operation are the spring 
speculum, straight blunt-pointed or slightly curved scissors, sharp-pointed 
forceps, and two strabismus hooks. 1'he highest degree of success is not to 
remove a cosmetic defect only, but to obtain1 if possible, proper binocular 
fixation . 'rhis belief led Thomson to dispense with ether long before the 
days of coca'ine, since frequent testings with a candle-flame, colored glasses, 
and prisms are necessary to enable the operator to lea.rn from the patient 
when the eyes arc placed in the position most favorable for normal fixation. 
1:l1he anesthesia of coca'ine in a 2 per cent. solution is sufficient to render these 
operations painless, and does not affect the results. A solution, 1 : 5000, 
of corrosive sublima.te should be freely use<l before the operation and after 
it bas been completed. 

Graefe's Jl:letltod is the one most in use, as it enables the effect of the teno
tomy to be limited or increased by a grea.ter or less division of the conjunctiva 
and capsule of Tenon from the tendon, and allows, moreover, the use of a 
limiting suture placed horizonta11y when it is found that the result obtained 
has been greater than was desired. The surgeon places himself in front of or 
behind the patient according to his convenience. ' Yi th the forceps he picks up 
a fold of the conjunctiva over the attachment of the tendon and makes a ver. 
tical incision through it. Through the opening thus formed he passes the 
points of the sciRsors, and by snips separates the conjunctiva as his judgment 
directs. He may go as far back over the muscle as the caruncle if a very 
large effect is desired. lie then introduces the hook, and turns its point 
beneath the tendon at its upper or lower border, lifts it up, introduces the 
scissors, 1.tnd divides it fully at its attachment into the sclerotic. 1'hc second 
hook may now be swept above and below to ascert:~in if any small shreds of 
tendon have escaped. No suture wi ll be required unless it be found that the 
effect is too great, when a needle with silk can be introduced as far backward 
into the conjunctiva as imiy be wished, brought out through the conjunctiva. 
near the cornea. and tied. 

Arlt's flletltod is more brilliant: after the first division of conjunctiva! and 
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subconjunctival tissues the tendon is seized with the forceps and divided with 
the scissors. 

<Jritcliett's Snbconjnnctival j)£ethod is much used in England. 
Snellen's j)fetlwd enables the operator to divide the tendon with but little 

disturbance of the conjunctiva and capsule. A horizontal incision is made 
in the conjunctiva over the middle of the insertiou of tLc tendon, which is 
then picked up with the forceps and snipped in its center by the points 
of the scissors. 'rhrough this opening a small strabismus book is passPd 
upward, catching one-half of the tendon, which is divided, and then downward 
in the same manner. 11his method of attacking the middle of the tendon and 
cutting each half separately, when done with delicate instruments, enables us 
to divide the tendons of all the straight muscles through very small incisions 
in the conjunctiva in cases of beterophoria. or latent squint, involving often 
the superior an<l inferior recti. 

ADVANCEMENT OF A RECTUS MusCLE.-An incision is made vertically in 
the conjunctiva of the width and at the insertion of the tendon, which is iso
lated by lifting it upward with the book. Two needles with sutures are then 
passe<l from above and below and from within outward through the middle of 
the tendon, and each suture tied upon it, leaving one en<l of each long. The 
tendon is then divi<le<l, the conjunctiva} flap near the cornea. loosened, and the 
needles passed through it, it may be as far as the vertical meridian of the globe, 
one above and one below the cornea.. The proper ends of the sutures are then 
tied (Fig. -12-1). Or, after the tendon bas been exposed, a suture may be placed 

F10. -124. 
aroun<l it and securely tied and the ten
don divided. A stout silk suture, hav
ing one needle at its center and one at 
each end, having been prepared, the 
tendon is lifted up and the suture is 
then drawn outward through the base 
of the tendon and the conjunctiva; the 
other needles can be passed, the one 
above and the other below, beneath the 
flap of conjunctiva, and brought out in 
the conjunctiva. near the vertical merid
ian of the cornea. The first thread 
may be cut away with a. portion of the 
tendon; the middle needle is then cut 
off, leaving two ends. Ea.ch suture can 
now be knotted 1 and nearly equal trac
tion made on the muscle as it is brought 

Adnmccmcnt of External Rectus (Swanzy). forward. 'fhese operations may cause 
severe reaction, and the eye should be 

kept quiet. und?r n. retentive bandage for twenty-four hours or more, and 
dressed ant1scpt1cally each day. 

Allusion has been ma.de to operations on the tendons for the treatment of 
so-called insufficiencies in cases of muscular asthenopia and for the relief of 
reflex neuroses. The subject is too broad and too little understood, however, 
to warrant description in a work of tLis character. The operations involve 
tenotomies and partial tenotomies, which are, in the main, performed by 
methods already described. 
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CHAPTER XI. 

SURGERY OF TlIE EAR. 

CoNGENTTAL DEFECTS.-Congenital <lefects consist in total absence, plu
rality, and abnormal position and shape of the auricle; partial or defective 
development also appears in some instances as the person grows older. 

Congenital defects in the auricle may be confined to one side or may 
occur on both sides of the head, in conjunction with other defects induced by 
altered or imperfoct development of the visceral arches. 1'hese defects gene
rally interfere with fineness of hearing. Supemumerary auricles or parts of 
the auricle ma.y coexist with perfect hearing in some cases. Such appendages 
ma.y be amputated for purely cosmetic reasons. i\Ialformations of the auricle 
are generally observed in connection with defects in or absence of the external 
auditory canal. In an incomplete development of the integumcntal part of the 
ear-viz. of the auricle and outer part of the soft meatus-there is usually 
a.bsence of the tympanic ring, and consequently of the bony auditory canal. 
'rhcre is generally a.lso a. defective tympanic cavity, and often an attendant 
irregularity or deficiency in the development of the malar, palatal, and max
illary portions of the face and mouth. In deformities of so high a grade a 
normal auditory canal has never been found . When no auditory canal exists, 
the auricle is usually nearer the cheek and neck than in a normal case, and is 
very movable in all directions. This shoulcl be a guide in determining the 
surgeon not to operate, as an operation for an artificial canal would be useless 
in view of the fact that a normal osseous canal docs not exist beyond such a. 
defective auricle and meatus. 

Congenital Fistula of the Ear is a rare form of arrested development near 
the ear. It consists in a Jeep fossa or small fistulous opening close in front of 
the tragus or in the helix, or just in front of it above the tragus, or in the 
concha., which may extend in some cases as fo.r as the tympanic cavity. It 
may be symmetrical, and in some instances, after earache, pus may be dis
charged from it. 1'he cause of the anomaly seems to be an arrest of develop
ment in the first viscera.I cleft. It does not demand treatment unless it should 
form the exit of a chronic purulent discharge, and then antiseptic injections 
are required. 

DISEASES AND INJURIES OF THE AURlCLE. 

FROSTBtTE.-ln very cold weather in our latitude and in cold climates 
every winter frostbitten ears are not uncommon. No special treatment is 
demanded in acute cases. Ca.re must be taken to avoid too sudden a reaction 
from cold to heat, and also not to break the now brittle auricle. The gentle 
application of snow or iced water at first, followed b,v the gradual application 
of warmer water, is the best means. If vesicles and subsequent excoriations 
occur, the access of air to the affected parts must be prevented by the applica
tion of emollient cerates or soft linen smeared with vaseline, cosmoline, albo
lene, or glycoline. 

Monnrn Gnowrns.-The auricle may be the seat of various morbid growths, 
such as cysts, angioma, myxo-sarcoma, nrevus, fibrous tumors, sarcoma, epithe
li>I cancer, lupus, and glandular hypertrophy of the lobule. 'l'heir treatment 
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should be guided by the general principles of surgery, and docs not demand 
special attention here. In general they should be removed. 

OTllEMATOMA (Hematoma of the Ear) demands a special word or two, as 
an idiopathic form occurring in the insane is described by some writers. This 
peculiar blood-tumor of the auricle is characterized by congestion and heat in 
the auricle and a rapid elfusion of blood between the cartilage and perichon
drium. The tumor in the course of a. few hours or a day attains the size of a. 
la.rge bean or an egg at the upper part of the auricle, the color of which may 
remain normal or become purplish. 'rhough the tumor is somewhat dense, 
fluctuation can be detected in it, and generally there is some burning pain in 
the new growth, with a. feeling of weight and distention. The earliest mani
festations of the disease are rapid, but after the tumor has fully formed it may 
remain apparently indolent for days or even weeks. At last it may rupture 
spontaneously, the most frequent mode of disappearance, or its contents may 
coagulate and absorption take place without rupture, causing considerable 
deformity, but much less than when the tumor ruptures spontaneously or is 
opened artificially (Hun). It~ occurrence is more frequently unilateral, but an 
attack on one side is often followed by an attack on the other. The tume
faction rarely extends to the meatus and interferes·with bearing, and the lobule 
is never implicated in othematoma. 

Etiology.-It seems highly probable that othcmatomais always traumatic, 
but that it requires very little violence applied to the auricle in the insane, 
with their weakened vascular system and general turgescence of the head, to 
produce this kind of tumor on the auricle. The undoubtedly traumatic variety 
is seen frequently in boxers. 

Treatment.-The sac is not to be opened by the surgeon unless suppura
tion takes place. Then the cavity of the sac should be washed out with a 1 
per cent. solution of carbolic acid, and the walls of the sac brought together 
and kept so by gentle compression. In all otllCr cases painting the tumor with 
iodine, gentle pressure, and massage of the growth will be the best treatment. 
Some deformity will ensue in any case, but the least under the last-named 
course. In a sthcnic form, with much beat and redness, the careful application 
of ice may be added to the iodine painting. 

OPERATION FOR TIIE CORRECTION OF THE DEFORMITY OF Pno~nNENT 
Aun1CI.ES.-'l1here are three methods of operating for correcting this deform
ity: first, that of Ely, in which an oval piece is taken out of the entire thickness 
of the auricle, inclu<ling skin and cartilage; a second is that of Keen, in which 
a large oval piece of skin is taken from the back of the auricle and a vertical 
V-sbapcd groove then cut in the cartilage. Great care must be taken not to 
cut through the skin on the anterior surface of the auricle in this method. 
The cartilage may be brought together by two or three buried catgut stitches, 
in addition to those put in the skin-edge of the cut. In one of Keen's cases 
the cartilage of one car was thus stitched, while the other was not. The result 
was equally satisfactory on the two sides. The stitches were purposely not 
removed until the tenth day. A third method is that of Monk of Boston, 
consisting in the removal of skin alone from the back of the auricle, as it is 
claimed that this is all that is required unless the auricular cartilage should be 
very thick and stitl~ as in some adults. Of course the wound must be dressed 
antiseptically, and the auricle bound against the head with bandages for from 
ten to twelve days. As a precautionary method some kind of bandage or 
night-cap should be worn at night for several months to take the strain olf 
tbe cicatrix and prevent the patient from forcing the pinna forward by 
turning on the pillow. 
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INJURIES OF THE AURTCLE.-The general surgeon is often called upon to 
treat wounds of the auricle. 'fhesc consist in injuri es from various weapons 
a.nd from blows and bites. 'J1he treatment should consist in adjusting the 
wounded and displaced parts, keeping them in position with a few judicious 
stitches, and then the general principles of antiseptic surgery must be observed 

duri,~tt~~1:~~~ 0~T~~~Tu·~·~~mT~~!· LoBULE.-A not uncommon injury of the 
auricle is due to tearing out an earring, thus leaving a cleft lobule. If left to 
nature, as it generally is, this wound heals by forming skin over both cut sur
faces of the two fla.ps. 'l1hc ear then seems to po~sess two teat-like lobules. 

Treatment.-An operation similar to tha.t for hare-lip entirely removes 
tLe deformity of the lobule. 

DISEASES AND INJURIES OF THE EXTERNAL AUDITORY CANAL. 

0TITIS ExTEHSA CrncUMSCRIPTA, or BorL.-Circumscribed infla.mmation 
in the external auditory canal, or furuncul osis, is a very common and painful 
disease of the car. It is generally due to the efforts of the patient to clean his 
own ear by boring or swabbing it with some form of probe. 'fhi s manipulation 
on his part rubs dirt into the hair-follicles of the meatus and external canal, 
and septic matter, being thus impacted, sets up inflammation in the follicles, 
causing the formation of boils. T'hese may be yery small , but if seated in 
the canal beyond the meatus are always very painful. 'l 1hc patient experiences 
rather suddenly a sense of itching in the canal of the ear. 'l1his leads to 
scratching, which, however, aggravates the congestion and swelling, and soon 
the ear becomes scnsitiYe to the touch and very painful. 

uscdTrne~~::a~·~·;.i1%~fo~~~~1<~~l~ ~t ,:~\~:e .sta§;r·~~lgi~~1~vsit~f v~l~~l~~~~.:n!'a~~~ 
as often as the patient desires is always safe and soothing. But all irritating 
applications must be a.voided, as they increase the swelling in the inflamed 
skin and augment the pain. Black-wash and glycerin-seven parts of the 
first to one part of the second-may be dropped in to the car if the furun cle is 
deep in the canal , or cotton $oaked with this mixture ma.y be applied directly 
to the boil if within easy reach, and kept constantly upon it until resolution 
or suppumtion occurs. It is not best to incise a boil in the car unless it has 
acquired a distinct suppurated head. Incision before this period only increases 
the swelling, intensifies the pa.in, and opens a fresh furrow for the implantation 
and g rowth of septic germs. Twenty per cent. solutions of ichthyol in water 
or in glycolinc tend to shorten furun?l?s in the ear. . . . . 

0TITIS ExTERNA D1 FFUSA.-D1fluse external ot1t1s, mvolvmg genera11y 
the superficial portions of the skin lining the external auditory canal, is usually 
the result of the entrance of some irritant. It is characterized by general 
diffuse redness and swelling of the sk in lining the auditory canal , with narrow
ing and closure of the passage and sometimes great pain. 

Treatment.-Insti llations of warm alcohol, black-wnsh, ichthyol, and 
lead-water generally relieve the inflammation an<l pain. 

Tu.atons.-In the auditory canal are found hyperostoses, exostoscs, wens, 
epithelial cancer, lupus, and polypi. The latter may be considered best under 
Chronic Purulent Otorrhca. 

lIYPEROSTOSES AND ExosTOSES.-Exostoses arc probably of rheumatic 
origin. 'rhey arc found sometimes in subj ects of otorrhca, but most frequently 
in the cars of those who swim a great deal and into whose cars cold water fre
quently enters. In both instances fluid matter which ilows from and into the 
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ear acts as an irritant. In the case of the swimmer, as, for cxamplc1 in the 
aborigines of the Sandwich Islands, whose cars always contain exostoses (C. 
J. Bl"ke), the latter seem to be thrown up by nature as a barrier to the 
entrance of cold sea-water into the ear. IIyperostoses demand no treatment 
unless they mechanically close the auditory meatus and produce hardness of 
hearing. 1'hcn, with the patient under ether, these growths mny be drilled 
through their base (they are usually conical in shape) at two or three points 
":ith a drill 1.50 mm. in diameter, and the tu~nels thua made split through 
snnultancously by a smart blow from a sma.ll ch isel struck by a hammer. The 
propelling power of the drill used for tunnelling the base of the exostosis is 
the dental lathe. When exostoses are pedicellated. like a polypus. as they 
sometimes are, an<l are situated near the meatus, they may be cut off by sever
ing their bony pe1licle with stout bone forceps or by a sharp blow at the 
pediclc by means of hammer and chisel, without etherization. In using the 
drills run by the dental lathe care must be taken not to run too long without a 
pause, as prolonge<l boring of the ivory-like bone with the swiftly-turned drill 
soon produces intense heat, and the patient ma.v be burnt. Before drilling or 
in any way cutting into these bony tumors the skin shoul<l be removed from the 
point of operation by means of what dentists call a." scaler .. , 

WENS, or S1-:B.\CEOUS 'fu.Mons, resembling those found in the scalp, are 
sometimes found in the outer part of the auditory canal. These grow rapidly 
an<l entirel,v close the mea.tus, producing tin11itus and deafness. Their con
tinued growth causes ulceration in the walls of the canal, usualJy the upper 
one, and the cerebral cavity may thus be involved, fatal cases having been 
reported by Toynbee. 'They should be incised at once, their contents turned 
out, and the sac well cauterized. If seen in time and promptly treated, they 
C<tn be entirely removed, the bearing restored, and all bad results prevented. 

EPI'l'll ELIAL C1\~CER is not uncommon in the external auditory canal. Its 
ra.ther rapid growth, its tendency inwa.rd to deeper parts of the ear, and the 
pain ca.u:-;ed by its growth in a confined bony ca.vity will aid in diagnosis. 
With the pa.ticnt under ether the d iseased tissues may be scraped away with a 
sharp spoon. In such an operation the illumination of the auditory canal by 
means of the electric head-lamp is essential if ether is used as the anesthetic. 

·wou~rns . -The most common woun<l in the auditory canal calJing for 
surgical consideration is a rupture in the delicate skin lining the canal, pro
ducing hemorrhage. This occurs in consequence of blows near the ear or falls 
in which the bead or the mastoid is struck. Sometimes )Jemorrhage occurring 
after such an injury leads to the suspicion of a fracture at the base of the 
skull, but examina.tion will reveal the rupture of the skin in the canal and 
the hemorrhage from it. (See Fracture of the Base, p. 510.) Such hemor
rhage usually requires no further treatment than syringing with hot water. 

COLLECTIONS OF CEil UM EN OR WAX IN Tfl>; EAR.-'l'hrough the efforts 
of pa.ticnts to cleanse the mcatus by swabbing in some form, cerumen is often 
pushed in, rather than taken from, the external car. 1'his improper hygiene (for 
car-wax is not "dirt," and all that is superfluous will fall from the ear if not 
pushed back and impeded) leads to the collection of obstructive masses which 
cause singing a.nd buzzing in the car and more or less hardness of hearing. 

'!'heir presence is diagnosticatet.l by tlic a.ppearancc in the meatus of a 
browni8h object filling the caliber of the c;rna.l, :1rnl they arc most easily and 
safely removed by syringing with warm water. l 1bcy may be previously soft
ened by the instillation of soapsuds or a solution of bicarbonate of sodium in 
water and glycerin, as follows: ~ Sod ii bicarb ., gr. xx; glyccrini, f3j ; aqure, 
q. s. ad r;5j. 'l'en or fifteen drops of this, warmed, may be dropped into the 



SURGERY OF TllE EAR. 1085 

ear several times during the clay before the final syringing. Usually, however, 
simple warm-water syringing is all that is required. 

FOREIGN BODIES IN TllF. EAR.-Extmneous foreign bodies liable to get 
into the ear may be divided into two classes: viz. animate and inanimate. 
In the first class arc to be placed roaches, fleas, bedbugs, flies, and various 
s111all insects. The movements of all 1uch usually found in the ears of adults 
a.re extremely painful, especially if maggots, from the Ja.rvm of flies, gain a 
hold in the sensitive skin of the auditory canal. A drop or two of sweet 
oil or any fixed oil of equal blandness will instantly smothe1· all insects, and 
they can then be removed by syringing or by means of slender forceps care
fully used under perfect illumination of the car. Maggots must be killed by 
a few drops of ether or chloroform instilled into the ear. 'They then require 
careful removal with forceps. 

The second class, the inanimate objects) are usually found in the ears of 
children) where they are put in play. 'fbey comprise beads, beans, peas, little 
buttons, and the like. The mere presence of such objects in the ear is of no 
serious consequence, unless they are liable to swell from moisture, as dried 
peas and beans do. Most of the accidents following the entrance of an inani
mate foreign body into the ear are the results of harsh and unskilful endeavors 
to remove such an object from the ear. lt is better to a.llow the foreign sub
stance to remain in the ear indefinitely than to do the wrong thing for its 
removal. 

A few syringcfuls of warm water will usually remove any foreign object a 
child can put in its ear. But if, instead of this, harsh methods are employed, 
inducing swelling in the skin of the canal and clo~ure about the foreign body, 
or if the foreign body itself swells and produces much pressure, then the patient 
suffers greatly, and only a careful and skilful surgeon can remove the object 
now impacted in the auditory canal. In such a case the patient must be ether
ized and the foreign substance dislodged and drawn out by means of small 
blunt hooks or special forceps, to be applied only under perfect illumination 
and by a. skilful hand. Jlfolten lead sometimes is poured into the car inten
tionally or by accident. Shield has recently used metallic mercury to remove 
it, and thus has :ivoided a. difficult and dangerous operation. 

DISEASES AND INJURIES OF THE MEMBRANA TYMPANI. 

MYRINGITIS.-The membrana tympani is always involved in any inflam
matory process in the external or middle car. The only disease limited 
to or originating in the mcmbrana is au acute myringitis. 'l'his may be 
excited either by the entrance of cold air or cold water or any external 
irritant into the car, and also by the growth of the fungus aspergillus upon 
the membrana. 

'l'he symptoms are pain of a stinging, sharp nature, when the myringitis 
is excited by the entrance of cold water or cold air into tl~e auditory canal. 
When the myringitis is excited by the growth of the asper9zllus on the drum
head, the symptoms consist in itching, stinging, and some .slight pain in the 
ca.r, soon followed by a. scanty watery discharge. In the first mstance t.he mem
brana will be found reddened, lustreless, and swollen. In the second mstance, 
a false membrane, looking like wet newspaper, will be seen covering the rnem
brana and sometimes extending outward over the walls of the canal. " rhen 
the false membrane is removed, the mernbrana. tympani will be found mace-
rated and reddened. 
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The diagnosis of aspergillus in the e:.r can be confirmed only by the 
microscopical examination of a small piece of the false mcm branc (Fig. 425). 

Treatment.-Jn a case of ordinary my-
Fm. 425. ringitis from the entrance of cold water or cold 

air into the ear, dry heat, applied over and 
about the auricle, wi11 give the quickest re
lief. Nothing should be <lroppe<l into an ear 
thus inflamed, as pressure mechanically in
creases the inflammation and pain. If the 
congestion of the memhrane is intense, a few 
scar ifi cations with a. parncentesis knife will 
give relief. If secreiion forms, the ear must 
be syringed with a warm solution of carbolic 
acid (1 : 40), and then a little boric aci<l pow
der blown into the ear. When the membrana. 
tympani is attacked by aspergillus, the false 

A,~~~lrtrr~r~:~:f11;~i~~~ {~~~~~:~~ ~;~·1j:~~~:e ,::~~uJ~\~iL~l~l ~~~~~~~e~~;r:r:~~~:; O~~ 
(Duructt) part ~f tfie latter to three parts of the former, 

or by gentle detachment by means of a probe or slender forceps under perfect 
illumination from the forehead-mirror. After the car is thus cleansed, a little 
powder, composed of one part of salicyla.te of chinoline to sixteen parts of boric 
acid, should be insufllated into the ear and over the membrana tympani (Fig. 
426). One application of this powder usua1ly suffices to steri li ze the region 
where the fungus has gained a hol<l ancl to prevent its further growth. In all 

FIG.426. 

Burnett's .Method of insuffiating Powder into the Enr (Burnett). 

insufflations of powder into the ear only enough should be blown in to co,·er 
the fundus slightly: it should never be packed in nor put in in large quantit ies. 

INJURIES OF THE MEMBRANA TYMPANI.-Ruptures of tho membrana 
result from explosions, boxes on the ear, and direct perfornting wounds, as 
from slender pencils, twigs, etc. When the membrana is thus accidentally 
and violently ruptured, usua1ly there is at once a ringing sound in the affected 
ear, with more or less altered hearing. There is commonly also pain in the ear 
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when the membrana is perforated by direct violence from a slender-pointed 
object, such as a. pencil or pen-holder. In many instances there are nausea, 
vomiting, and dizziness immediately after traumatic perforation. 

Treatment.-As soon as a membrana tympani has been thus violently 
ruptured the ear should be gently plugged with some a8eptic or antiseptic cot
ton . Nothing should be droppc<l or syringed into the car, as the entrance of 
anything through the perforation into the tympanic cavity will inflame the mid
dle ear. In most cases, if the meatus is stopped as just directed, lhc perfora
tion will heal in a few hours, or a.t most in a. da.y or two. In medico-legal 
questions a.rising in a prosecution for injuries to the mcrnhrana. tympani the 
previous condition of the wounded ear should be ascertained, and also whether 
or not anything was put into the car, except the cotton stopper at the mcatus, 
after the rupture in the drum-membrane occurred. 

DISEASES OF THE MIDDLE EAR. 

The m idd le ear, or tympanic cavity, is the seat of from 75 to 85 per 
cent. of all aural dist•ases. 'l'he acute procm;ses are known as otitis media. 
catarrhaJis and otitis media purulenta. The first is a common result of a 
"cold in the head," while the second is found as a sequel to the exanthemata 
and to diphtheria in children. 

'l'he earach e of childhood is caused bv an acute inflammation in the mid
dle ear. i:3;ometimes it does not go beyond a catarrhal form: more commonly 
it pas!'es into the purulent form of otitis media. 

When a child or an adult is found to be suffering wit]} a catarrhal otit is 
media (the purulent form often begins as a, catarrhal or mucous form of inflam
mation), it is a mistake to begin dropping various medicaments into the car to 
soothe the pain, as the mechanica l pressure alone increases the sufferings of the 
patient. If anything can be endured, it will be found to be hot water irrigation. 
'J1he most efficacious means of relief to pa,in in acute otitis media, in the ca.ta.r
rhal stage, is dry heat, kept constantly over or in front of the auricle. This 
can be accomplished by a flat four ounce bottle filled with very hot water, or 
by the hot water bag, or by means of a Japanese hand-warmer or small tin 
"kiro." If none of these simple methods of applying dry heat to the aching 
ear relieves the pain, no form of drops will. If the pain is still SC\'erc anll con
tinuous, an anodyne may be gi,,en internally. No form of inflation of the 
tympana shoul<l be employed in acute otitis media, lest septic matter from the 
simultaneously-inflamed naso-pharynx be force<l thereby into the middle ear 
and further irritation ensue in that cavity. The continuation of the pain 
indicates the probable passage of the catarrhal otitis into a puru~ent otitis. 
If spontaneous rupture of the membrana and an outflow of cxudat10n do not 
take place after six or eight hours of continuous and increasing pain, the mem
brana tympani must be artificially perforated Uy an incision with a paracentesis 
knife . In chil<lren this will usually require the administration of ether to keep 
the chlid still enough to make the incision properly. When secretion takes 
place behind the mcmbrana tympani, the latter will be seen to bulge below 
the folds of the membrane. If the secretion is in the attic space (the upper 
part of the tympanic cavity), the membrana flaecida (the p:irt above the folds) 
will be found red and bulging, whi le the membrana ten.sa (the part below the 
folds) will be found nearly normal. Pus rarely collects m both spaces at once, 
so that the membra.na tympani is not found bulging at the same time both 
a.hove and below the fol<ls. In any case of otitis media. acuta, if the pain con
tinues, it is well to incise freely the reddened and inflamed mcmbrana at its 
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most prominent point, without waiting for positive signs of the formation of 
pus in the drum-cavity. To do this properly, even in a<lults, the patient 
should be etherized. This method always shortens the painful period an<l 
favors a rapid recovery. 

The chief elLronic diseases of the middle ear are called "chronic catarrh" 
and chronic purulent otitis media or chronic otorrhea. 

As soon as discharge from the ear sets in, either after a spontaneous or sur
gical perforation of the membrana, the ear should not be syringed, but drained 
by a narrO'w strip of io<lofonn or carbolic-acid gauze place<l in the canal for 
about an inch, but not far enough to touch the membrana, imd the concha. 
filled with a soft cushion of iodoform or boric-acid cotton. ~J.1he ear should now 
be left alone for twelve hours, or e,·en longer, according to the quantity of 
the discharge. If the cotton in the concha becomes saturated, a fresh tuft may 
be put in. '.l'he outflow of exudation must be thus promoted, an<l secondary 
infection by pyogenous germs avoided by abstaining from putting any form of 
medication in the ear.canals. 

C u RoNrc CATAHHH OF THE MrnDJ,E E.rn is generally due to repeated 
attacks of acute ca.tarrh of the naso·pharynx and middle car. At last a chronic 
hypertrophic condition, followed by a sclerotic process, is induced in the mucous 
membrane of the tympanic cavity and its contents, the ossicu!a a.uclitlls. 

Treatment.-As chronic catarrh of' the middle ear is usually caused by 
chronic catarrh of the naso·pharyux 

F 10. 427. and Eustachian tube, these parts must 
be treated in or<lcr to overcome the 
impcclimeut to aeration of the drum· 
cal'ity produced by the catarrhal 
swelling of their mucous lining. At 
the same time the drum.cavity must 
be artificia lly inflated, so as to ol'er
come the retraction of the membrana 
tympani and the ossicles of hearing 
an<l their partial ankylosis. If tbe 
hypertrophic catarrh of the naso
pharynx is in an early stage, sprays, 
as set forth in the standard rhinolog
ica.l text.books, may be thrown into 
the nares and naso·pharynx once daily 
or thrice weekly according to the 
severity of the disease. Then the 
tympana are to be inflated either by 
Politzer's method or by the Eustachian 
catheter. 

M ethods of Inflation of t he 
T ympana.-There arc several meth
ods of inflation of the tyrnpana. Tbe 
one most widely and easi ly employed 
is Politzer's. In this method air is 
thrown into both tyrupa.nic ca.vities a.t 
the moment of swallowing. To ensure 

Politzer's Method of InHnting the Middle Ear. swallowing at the desired moment, the 
patient is given a sip of water, to be 

~el<l in the .mouth and swallowed at the command of the s1ir11;eon when he 
is ready to mfiate. An inflation-bag specially arranged for this method is 
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used (Fig. 427). Instead of swallowing water, patulenec of the Eustachian 
tube 1n:•y be obtained by causing the patient to distend his checks with his 
breath, as suggested by Holt of Portland, ?llaine. 1-alsah•a'.• method of 

~~!~-~3~~~~~~n~01111i~ 8~~·e~:~~~t~3 ~~e~lt~~s~~~~1ia~·~·t~~s a~~~~1f~~~\'c "~~~. hih1~0th\~ 
method, being attended with great congestion of the head, is not advisable in 
the vast majority of cases. 

'l1he only method of inflating one tympanum at a time is by means of the 
Eustachian catltPter. 'l1his instrument consists of a tube of pure silver or 

~;'<l'~d J;~~:~:;., f~~'~ :irg~~Jy1~u~~~d 1~';git~ngis;~~01cn~i,5~s t~h~;~,~ i~rnFi~n ~2~: 
Fw.428. 

Inscrtiouof the Eustachian Cathcter(Burnctt), 

Provided with a catheter, auscultation-tube, and inflation-bag, the surgeon may 
proceed to cathcterization of the Eustachian tube. The patient should sit far 
back in the chair, his head being supported. The face must be kept in the 
median line and the chin well down. 'l'he surgeon may sit or stand as be 
wishes. 'l1he auscultation-tube should be about a yar<l long, "ith small ivory 
or bone tipi; to fix in the meatus. One tip must rest in the surgeon's ear, 
the other in the patient's ear. 'l'hen let the surgeon lift up the end of the 
patient's nose with his left thumb, the left Land being supported against the 

~~~~:~-~·~vi~~·ei;~:<l;·i~hti'11;~~.' 4~~,:~~s~;·:sihetli;e~ktl~;e~~ea5c~:i1;~~~ 1~n~op:~~ 
nostril corresponding to the ear to be catheterized, a.nd with a compound up
ward and back ward motion carry the instrument along the floor of the nose until 
the beak reaches the posterior pharyngeal wall. The ring at the proximal end 
of the catheter must be in the plane of the curve of the beak, and will then 
always show the position of the latter. 'l'he ring should point directly down
ward w~,"" the beak reaches the naso-pharynx. With the distal end of the 
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catheter at the posterior pharyngeal wall, the beak should be turned outward 
toward the ear to be calheterize<l. This movement throws the beak into the 
fossa. of Rosenmii11er. Now draw the catheter forward, letting the beak slip 
over the large posterior lip of the Eustachian tube, and, as soon as this is done, 
turn the catheter so thnt the ring-indicator will point toward the catheterized 
ear at an angle of 45°. As soon as this is clone the beak slips into the fau
cial mouth of the Eustachian tube. The middle ear is then inflated by the 
Politzer bag as shown in Fig. 429. No form of inflation of the tympana 
should be applied if the naso-pharynx is filled with secretion, for fear of 
secondary infection of the middle ear. 

If the hypertrophies in the nares do not disappear under local and general 
medical treatment, the soft hypertrophy may be incised with the electro
cautcry after cocainizatiou . If the hypertrophies have become truly fibrous, 

Fio.429. 

.J 
flxation of the Eustachian Catheter in Position, preparatory to lnHation (Burnctt). 

they may be removed by means of Jarvis's snare. If all these means fail to 
give relief to the dulness of hearing, and the tinnitus aurium and vertigo con
tinue, entire relief of the tinnitus and vertigo ma.y be given by tympanotomy 
and liberation of the stapes by the removal of the incus, the membrana and 
malleus being left in position. r_rhis operation requires entire quiescence, not 
to be gained except under anesthesia, as it is most painful. The ear is illu
minated by a six-volt electric lamp (2 to 3 c. p.), held on the forehead by a 
head-band and supplied by means of a portable storage-battery. 

CHRONIC 0TOR1UtEA, or 0TITIS MEDIA Pu RU LENT A CnRONICA, the seconrl 
disease named at the head of this section, is one of the commonest, most dis
agreeable. obstinate, and dangerous of aural diseases. It is usually a sequel 
of scarlatina, less frequently of measles. . 

The well-known symptom is a chronic muco-purulent, more or less offensive 
discharge from the ear or ears. The naso-pbarynx is often affected simul.ta
neously with an active, bypertrophic, secretory ca.ta.rrh. In a large proportion 
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of th e cases of chronic otorrhea either g ranulations or polypi are found. L ong
continucd purnlcnt inflammation of the middle car is always attended with per
fora.tion of the membrane, and is ~ometimes fo llowed hy cholestea.toma. of the 
mastoid antrum. by caries an<l necrosis of one or all tl;e o~sicu l a. auditfi.s, th e 
inner tympanic wall, the tcgmen tympani. the m:a..<.;toid ('Cll~. the g roove for the 
lateral si nus, and the mas toid cortex . More remote results of c:hronic puru
lency in the drum-cavity are cerebral a.bscess, phlebitis, and thrombosis of th<' 
la.teral and pctrosal sinuses and of the internal jug ula.r vein 1 eml>olism of the 
lunp;, liver, or spleen, with general pyemia, an<l, in ra re insta.nces, ulcera.tion 
of the ca.roticl. 1 

It is now generally con-
cededtha.tcarc:inomaof the Fw. 430. 
ca r is due to chl'onic puru
lency of the mu co us rnem
braneof tbe tympaniccav
ity. Cases of cbronic puru
lent discharge through a 
single perforation in the 
membrana flaccida depen
dent upon di sease in the at
tic space of the drum-cav
ity are among th e most ob
stinate aud dangerous to 
life. 'J,heir ob~tinacy is 
due to the defective drain
age, caused by the fact that 
the head and neck of the 
malleus and the body of 
the incus lie immediately 
behiml the perforation , and 
the pus has to find its way 
around them. Their dan
gerous nature is due to the 
proximity of the pus to 
the tegmen tympani a.nd 
cranial cavity. 

Treatment.-In the 
treatment of ch ronic pur
ulent ot itis media, with 
only the sole perforation in 
the membrane below the 
folds, by far the commonest 
form, clean lin ess and anti
seps is pl"y the most im
portant pa rt. The car 
should be cleansed and 
treated by the physician 
ltirnself if poss ible, as this Aural Polypus Snare. with i-~euestratcd Canula (Burnett). 

~~1~~;t~vnc\I p0:..~~~~~~~ b~ the patient or his fri e~ds. If ~h~ car discharges 
copiously, it shou ld be cleansed and treated daily._. 'l'h" is best done. by 
syring ing with warm "ater n.nd salt (1 to 2 per cent. ) if the matter is tenacious 

1 According to Politzcr, on ly fourteen cases or the latter accident have been recorded. 
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au<l copious. If neither tenacious nor copiou[.l.1 the matter nmy be carefully 
mopped out with absorbent cotton on a cotton-bolder under perfect illumi11a
tion. After the ear is cleansed in this simple way, if tLe perforation in the 
membrane is small, solutions of carbolic acid (1: 40) and of bichloride of 
mercury (1: 6000) or absolute alcohol may be instilled into the car, ten drops 
at a. time of any of these fluids being enough . If the perforation in the rnem
brana tympani is large, comprising a quarter or more of the membrane, 
insufila,tions of finely-powdered boric acid, or scYen parts of boric acid in 
combination with one part of iodoform or with one or two parts of aristol, may 
be used. Only cnougL of any powder should be blown into the ear to CO\'Cr 

the fundus with a. thin stratum. In no form of ear disease should alum be 
used in the car, as it quickly congests and inflames the drum-cavity anrl the 
skin of the auditory canal. Many cases of ch ronic purulency will yield to a. 
simple an<l careful antisepsis lik e the above if carried out by a skilful surgeon. 
Some cases y ield quickl_v to a few instillations of a solution of nitrnte of si lver 
(gr. 50 @ fsj). These must be applied after the ear is cleansed. After their 
instillation they should be syringed out with warm water, without addition of 
chloride of sodium. 

If granulations or polypi are present, they must be removed before a cure 
of the discharge can occur. Sometimes granulations, if quite small and flat, 
will disappear under the ·•dry treatment" by powder or under instillation of 
absolute alcohol. But true polypi, pedicella.te bodies, rnu~t be removed, pre
ferably by the snare, before a cure of the purulent discharge can be expected. 
Polypi arc attached to the mucous membrane, usually to that on the edges of 
a perforation in the membrnna tympani. If the point of attachment can be 
seen after removal of a poly pus, it should be touched with a little fluid chromic 
acid on the end of a small metal probe 1 mm. in diameter. ~l1Le greatest cau
tion must be observed in its use, as chrom ic acid is too powerful to be used 
in the ear, even in the quantity as Zm:qe as a drop. 

If the antiseptic course just outlined and the removal of the polypi fail to 
conquer the disease, the perforated and necrotic membrana and the diseased 
ossicles must be excised. 'Tbc patient being etherized and the ear illumi
nated by the electric head-lamp, the diseased tissues are to be removed under 
careful antisepsis. It is needless to say that this operation demands special 
skill, and minute description of the opera.tion and results must be sought else
where in works on n.ural surgery. In fact, those cases of chronic purulency 
characterized by a perforation only in the membrana flaccicla, and known as 
"attic cases." cannot be cured in any other way than by the above-n::une'I 
operation. Not only is the suppuration thus cured, but the hearing and 
health a.re g reatly improved, and mastoid necrosis and other sequelre dan
gerous to li fe are warded off. 

MAS TO ID NECROSIS. 

':l1hc three most common results of chronic purulent otitis media are necrosis 
of the mastoid, sinus-thrombosis, and cerebral abscess. 'l'he last two are 
intracranial sequeloo of chron ic purulent otitis media, demanding trephin
ing of the skull, ligation of the internal jugular vein, and possibly, in some 
cases, ligation of the carotid artery, and will be found described in the section 
on Cerebral Diseases arising from Ear Disease (p. 525). Here only mastoid 
diseases will be described. 

Sometimes periostitis of the outer mastoid surface occurs in connection 
with acute as well as with chronic processes in the external and middle ear. 
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But caries and necrosis of the mastoid structures arc found only in connection 
with chronic purulent otorrhea.. 

After a long-continued purulent discharge from the middle ear, there may 
suddenly arise a violent, acute inflammation in the affected organ. rl,his usually 
occurs in consequence of exposure of the ear to cold air or to a cold-water bath, 
or after a blow on the ear. Doubtless, ma.stoi<l inflammation ma,y be induced 
by improper treatment of the chronic purulcncy in the drum-ca~•ity. 'l'reat
ment of tl1is disease should alwa.vs be antiseptic and solvent, rather than 
astringent or of a. mcchanica.l form likely to retain purulent or cl1olcsteato
matous matter in the drum-cavity or mastoid antrum. 

rrhc diagnosis of an a.cute inflammatory process with suppuration in the 
mastoid ccll s in connection with a previousl.v suppurat ing middle ear is not 
alwa.ys easy. The pa.in is severe and of a. th rob bing and boring kind. It 1s 
felt in the mastoid, in the brow, and in the parietal and even in the occipital 
regions of the affected side. Sometimes both mastoids are affected simulta
neouRly. Perhaps the one surest guide in the diagnosis of in tramastoid sup
pura.ti\·c inflammation is tenderness upon deep preswre over the mastoid region 
near the antrum, close behind the auricle, near the upper wall of the external 
auditory canal. 

·FaCial paralysis is a. common occurrence in this form of tympanic and mas
toid inflammation, and is due to pressure of the greatly swollen mucous mem
brane or of inspi atecl pus upon the facial nen·e through dehi~cences in it~ 
canal in the upper back part of the drum-cavity. The facial paralysis is, how
m·er, of no great moment, since it usually disappears as the mastoid symptoms 
subside. 

rl'he chronic discharge of pus from the ear usually diminishes or ceases 
altogether with the first engorgement of the vessels in the tympanic and mas
toid cavities. In a few hours, however1 it begins again, though generally 
altered in quality, being now thinner and often very offensive in odor. 

In true in tramastoid inflammation the febrile symptoms are alwJtys well 
ma.rked. If at the sarn c time the inner mastoid wall over the lateral sinus is 
involved, or if the tegmen tympani is diseased and the ('ranial cavity involved 
in this direction, the surgeon is confronted with an alarming and puzzling com
plex of symptoms, as the sinuses, the meninges. and the cerebral tissue may be 
affected either singly or in combination from the advance of the tympanic dis
ease in to the cranium. So long as inflammatory disease is limited to the 
mastoid, and no pus is retained there under tension, though the patient may 
suffer intensely and appear very ill, no bad results fo llow. As soon as the 
disease spreads beyond the tympanic and mastoid portions of the petrous bone 
into the cranium or by embolic processes into other viscera, as it will if an out
let to the pus is not quick ly afforded either by nature or by surgical art, the 
results arc fatal. 'l'hc majority of sin1ply mastoid cases recover if prompt 
relief is given to the retained pus. Risks of deeper trouble arc diminished by 
affording perfect drainage by an opening in the mastoid cortex and by clearing 
the drum-cavity of all obstructions. If intracranial disease has developed 
before the mastoid operation has been performed, th is operation will be the 
preliminary step toward further operations for exposing the lateral sinus or the 
cranial fossro :rnd draining the seat of purulent disease which has developed 
within the cranium. V. Bezold has described a. variety of mastoid inflamma
tion in which the pus escapes through an opening on the median surface of the 
mastoid process at the origin of the digastric muscle. The pu8 may then 
burrow along the course of the muscle toward the pharyux and back,,ard 
under the deep muscles and fascm of the neck. 
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Treatment.-As soon as the surgeon is confronted by an inflammation 
withi~ the nrn.stoi<l cavitJ:1 he must at once.make an artificial opening in the 
mastoid as nearly as possible O\'Cr tLe mastoid antrum and Jay bare this cavity. 
The opcrati1·e procedure is described on p. 526. If no intracranial sequel of 
chronic otorrhca h:is occurred, the pain in the ear, head, and mastoid will cease 
after the mastoid bas been opened and pus allowed to escape from it. lJnder 
continued a.ntiscptic treatment by means of injections of peroxide of hydrogen, 
carbolic acid (1 : 40), or bicbloride solution (1 : 5000 or 6000), through the 
opening in the mastoid into the tympanic ca.vity, and vice vcrs!i, until the 
oprning in the mastoid closes, the chronic 1~urulcncy of the drum-ca\'ity is 
URually checked . In the form of inflammation described by V. Bezold the 
mastoid must be thoroughly opened as before, the pus-cavity among the 
muscles curcttcd and packed and treated as any other abscess. 

MECHANICAL APPLIANCES IN THE TREATMENT OF DEAFNESS. 

There are many forms of hearing-trumpets, any of which may be useful in 
aiding the very deaf to hear. It is always we11 for one about to purchase a 
hearing-trumpet to try various forms, to see which gives the most aid, before 
buying one. ~Iany forms are very good and comparatively inexpensive, but 
the,v arc made to fit into the meatus auditorius. This arrangement usually 
bruises, and often excites boils in, the auditory canal. All forms of small, so
called im•isible drums, resonators, ear-tubes, auricles, au<liphones, dentaphones, 
etc. a.re useless. 'l'he small ones made to lie in the canal and down upon the 
drunHucmbrane or its remnant are worse than useless, as they irritate and 
infhme the ear. 

From the nature of sound, it must be reinforced by resonance in any case 
of deafness due to disease in the conducting apparatus. If the nerve is organ
ically affected) nothing can make the patient hear. 'fherefore some form of 
tube which is at least one-quarter the length of an ordinary sound-wave, such 
as we all ought to hear in ordina.ry life, must be used as a resonator or strength
ener of sound conveyed to the deaf ear. Nothing smaJler than this will answer 
the purpose, and, while large ones would render still further aid, their size 
prohibits their use. 



BOOK IV. 
OPER.il. TIVE SURGERY. 

CHAPTER I. 

GENERAL PRINCIPLES. 

TrrEP'E arc certain general principles which must guide the surgeon in 
the performance of every surgical operation. 'l1hese principles require careful 
consideration, and no operation either of small or great magnitude should be 
undertaken without a full knowled~e of their importance. 

Da nge rs Common to a ll O perations.-It may be stated as an apho
rism that no surgical interference is free from danger to life. ~I1his must be 
borne in mind in the consideration of every surgical operation . The distinc
tion, however, must be recognized between an operation performed for some 
cosmetic effect and one performed to relieve human suffering and to save life. 
In the former case the danger should enter prominently into the consideration 
of the propriety of the openttion, while in the l:tttcr case the same danger 
would ha.ve little weight. 'l1herc are cases that may stand midway between 
these two extreme5, and under these circumstances each individual case must 
be considered upon its own merits. 

The first general danger is Hemorrha.ge. Some loss of blood must always 
attend an operation, but the aim of the surgeon should be to sacrifice the small
est amount consistent with the completion of the operation. The more blood 
lost during an operation, the less rapid the healing process and the greater 
the shock. 'J1hc hemorrhage may occur during the operation, or it may ensue 
shortly after its completion, or it may take place after the wound has nearly 
healed. The time of its occurrence is of less importance than its results. 
The methods of arresting hemorrhage are considered elsewhere. 

Anesthesia is a second danger; hence the admini tration of an anesthetic 
is a most important part of an operation and requires the sen-ices of a thor
oughly trained and experienced physician. 

Siwek is a danger common to all operations. By this condition is meant 
a. funct ional depression of the circulatory system . The degree of depression 
depends upon the situation of the injury. the character of the operation, and 
the idiosyncrasy and age of the individual. 'J1he nervous system is primarily 
affected in shock, and secondarily the circulatory. This is evident, because 
with a normal action of the heart shock is impossible. Age likewise is a factor 
to consider in estimating the severity of shock, although age is a relative term. 
The aged as well as children suffer greatly from shock. 'l'hc important differ
ence, however, must not be overlooked that the aged do not react from shock 
as readi ly as ch ildren . Shock associated with traumatic delirium is a most 
serious cOndition. No operation, except such as the arrest of hemorrhage or 
the relief of a. strangulated hernia, should be undertaken under these circum 
stances. 'fhe aged with healthy viscera suffer less from shock than the mid
dle-aged with diseased viscera . 
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The prognosis in shock depends upon the n"ture of the injury inflictecl, 
the specia.I organs involved, and the individual idiosyncrasy. A temperature 
persistently below 96° F., or a feeble and frequent pulse and shallow breathing 
with su<l<lcn rise of temperature, indicates a. most grave condition. 

SPECIAL DANGERS OF 0PERATION.-Entrance of air into veins isa most seri
ous accident occurring during an opera.tion upon the neck, where the cervical 
fascia. holds the veins pa.tent, or as a result of a wound of a vein in this region. 
'l111c internal and external jugulars, the subclavi::rn, the veins at the root of' the 
neck, the axillary, subclavicular, subscapular, and thoracic veins, and the cere
bral sinuses, are the vessels the wounds of which a.re most likely to be attended 
with entrance of atmospheric air. A wound of the facial or of the femoral vein 
has gi \'en rise to this serious accident, and cases of sudden death after delivery 
have been ascribed to the entrance of air into the uterine sinuses. Air in the 
form of putrid gas has been sent to the hca.rt and ca.used <lea.th in cases of 
gangrene. 

'l1he way in which the entrance of air into veins ca.uses death has been the 
subject of much study and experimentation . If air enters through a wound 
of one of the veins, it is carried by suction to the right auricle and ventricle, 
where it becomes mixed with the blood in these cavities, forming aeriform 
emboli . ~I.1he right heart endeavors to force the blood and air through the 
lungs, but fails, and as a. consequence ti.to left heart is collapl:ied from want 
of blood, and, no blood being sent to the cerebrum, a fatal syncope follows. 
Experiment upon animals has undoubtedly shown that they can live after the 
direct injection of large quantities of air into the circulation (Hare), but the 
clinical fact remains that patients have repeatedly died from the accident, antl 
hence it is to be carefully guarded against, especially in all operations about 
the neck. 

The symptoms of entrance of air into the veins may be constitutionnl 
:111d local. '.l'he constitutional symptoms arc syncope, feeble and frequent 
pulse, irregularity of respiration amounting to cardiac dyspnea, and dilatation 
of the pupils. A usculta.tion over the precor<lial region reveals the presence 
of a. churning sound synchronous with the ventricular systole and accompanied 
by a violent and irregular action of the heart. 'l1hese symptoms are usually 
preceded by a. gurgling noise, and in a few seconds con \'ltlsions and fatal col
lapse ensue. 

'.l'he local signs are the appearance of bubbles of air in the wound and a 
pa.tent condition of the \'eins. The mouths of the \'eins are prevented from 
closing by the fascia which surrounds them, and the canalization exposes them 
to this danger. 

The treatment for entrance of air into the veins must be prompt anil 
bold. The head should be immediately lowered to prevent fatal anemia of the 
brain. llypodermatic injections of brandy or digitalis should be at once 
administered, and artificial respiration resorted to without delay, in order to 
re-establish the pulmonary circulation antl thus convey more blood to the left 
heart. Treves has suggested pouring water into the wound to prevent any 
further ingress of air and at the same time to allow the air to bubble out of 
the wound. 'l'he patent vein should be instantly closed by the finger, anc 

~~:~i~:~1~~!~;~t~;i~~.a~~dfaci~~~~f1\~ ~l~t:~rlf~: ~'~\~oeoc~~~1 ~f.~ :1~u~lke a1;Ef~11~:,~. 
The inhalation of oxygen gas has been recommended. Tracheotomy has been 
suggcsted1 with inflation of the lungs through the tube, in order to stimulate 
the pulmonary circulation and thus force out the air cmboli. In all opera
tions upon the neck when the veins are likely to be interfered with the surgeon 
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should guard aga.inst the entrance of air into wounded veins by not cutting 
tissues when tensely strclche<l, and by having an assistant ready to compress 
the vein between the wound and the heart in case of its division : he sliould 
use the l1a11dlc of the scalpel in the separation of the deep tissues of the neck, 
and should, when possible, tie the veins lying in the course of an operation with 
two ligatures and cut between them. 

Jlemop/iilia.-Operntions upon persons the subjects of hemophilia-" uleed
ers "-a.re most dangerous, because, in spite of every possible human <lc,'ice 
to arrest the hemorrhage, it will often persist. The pathology of the <fo:ease is 
but little understood. Hemophilia may exist in several members of a family, 
and there seems to be undoubled foundation for the opinion that the disease is 
often hereditary. 'l'he sligh test traumatisrn, such as a scratch or a laceration of 
~he gum~ with a toothpick, induces a hemorrhage. The hernorrlrngc may occur 
1<liopath1cally from the nose or from the rectum, or may appear as minute 
extravasations under the skin. When the hemorrhage occurs from a wound 
either as the res~ilt of traumatism ~r in consequence of a. surgical operntion, 
the Llood oozes freely from the entire surface, and may not be controlled by 
heat or cold, by styptics, by compression, by ligature, or by the cautery; but 
all these means should be tried . 'The bleeding continues until the patient 
becomes anemic an<l exsanguine. Ergotine has been used to contract the ves
sels, but its efficiency is doubtful. 

PRELIMINARY ExHIINATION Oli' TUE PA'rIENT.-Before undertaking any 
operation certain examinations should always be made and certain indications 
and contraindications considered. 

The rnental state of the patient is of no little importance. A patient who 
is in fear of a fatal result or a. soldier who is depressed by defeat is always a. 
much poorer subject for an operation than one who is cheerful and briµ;ht or, 
it may be, indifferent. l lence in this respect children, who are not subject to 
gloomy forebodiugs 1 and for a. similar reason the insane, are very good patients 
surgically. 

No patient should be opera.ted on without a careful examination of the 
lit10rt and lungs . Any serious disease of the heart should make us hc~itate, 
and if an operation be contemplated for mere cosmetic purposes, it should be 
abandoned; if the necessity for it be absolute, it must be undertaken, but with 
great caution, especially as to the use of the anei;thetic. If the lesion be at all 
pronounced, the patient an<l the family should be so informed, and deliberately 
ma.kc a choice. with a full knowledge of the danger. The lungs also should 
be examined, for in case of bronchitis an operation which could be deferred 
should be postponed until the bronchitis has been cured, or, if' the operation 
must he done, chloroform should be used instead of ether. Operation~, cspe
eially on the brain, on the eye. and on the abdomen, should not be don<.' during 
an attack of bronchitis. for the cough sudden!~' produces great intracranial, 
intraocular, and intra-abdominal pressure which may do much harm . 

.Deformities of tlie Chest, such as are produced by Pott's disease, if moderate, 
offer but a slight objection to operations, and eYcn if severe may result in no 
disa1.lvnntage to the patient. ~rhe anesthesia, however, in these cases !-ihould be 
as brief as possible, and that method of operation chosen which is the !!hortest; 
for instance, in stone in the bladder lithotorny instead of lithola.paxy. 

The 'Urine should invariably be examined, and if there be Jlrig:ht's dis
ease caution should be exercised as to the :rnesthctic and the functions of the 
kidne.v watched afterward. Surgical opinion is at present somewhat divided 
as to whether ether or chloroform should be preferred in Bright's disease, hut 
the weight of authority is in favor of the latter. If diabetes is found, no 
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operation should be done unless the neecl is absolute, for dia.betics are markedly 
predisposed to hemorrhage, suppuration, erysipelas, and shock. · 

'fhe general vitality of the patient should also be considered, and in poor 
states of health all operations should be postponed if possible. On the other 
band, it must be remembered that operations for patLological causes, such as 
tumor~, joint disease, etc., arc borne far better by foeble subjects than similar 
Rurgical interference by the robust and hearty. A man in the prime of life 
with all bis functions active, whose leg is crushed to such an extent as to 
need amputation, runs two or three times the risk that a patient does who 
bas been bedfast for weeks in consequence of a joint disease, and the interrup
tion to whose a.ctivities is far less than in the case of the robust and hearty 
man . Very fat pa.tients also are poor subjects for operation. Women, for 
instance, with very large, fat breasts are apt after opemtion for cancer to suffer 
necrosis of the fatty tissues, with development of butyric fermentation, accom
panied by abundant discharge aud very foul odor, even without infection from 
pyogenic bacteria: suppuration itself often occurs. A very fat abdominal 
wall is also an obstacle, not only by reason of the ready breaking down of the 
fat, but also in a mechanical sense, as it renders access to the abdominal cavity 
dilticult . 

.A_qe.-Ver_v young children do not bear operation well. Mr. Dent's 
statistics show that under five years of age the mortality after amputation was 
12.5 per cent., between fhe and ten it fell to 3.3 per cent., and between ten 
and twenty rose again to 16.1 per cent. ; so that children bear operation better 
than infants or adults . One reason for this mortality is that very young 
children bear shock badly; pain is borne, if po'8ible, still less well. More
over, it is difficult to keep young children clean, antl wounds below the waist 
may especially easily become infected througl1 the urine or feces. It is often 
st>ited tbtit children bear the loss of blood badly, but, while the loss of the 
same quantity of blood is borne badly as compared with adults, yet if the 
amount of blood lost be regarded in rela.tion to their age and size, they prob
abl.v bear it quite as well as adults . Old age is likewise a factor for evil. 
After forty, patients bear operations increasingly less and less well as their age 
adv:tnces, and if we add habitual intemperance we have the worst possible 
patients for an operation . 

Se.::c.-Women bear operations, as a rule, better than men, since they are 
less active physically, and usually are of a more equable temperament. Ope
rations, naturally, should not be undertaken during the menstrual period unless 
necessary, nor during pregnancy; but menstruation is not an absolute bar, and 
many opera.tions, even up to amputation at the hip-joint, have been done during 
preg1mncy without ill results. If sep~is occurs, abortion is sure to follow. One 
rule tihoul<l be absolute: never to operate on a breast during lacta.tion. on ac
count of its great vascularity. If operation is necessary, we should wait until 
weaning is accomplished. 

Disease.-13right's disease and diabetes b,we already been alluded to. 
'l1ubercular patients react well after operations1 an<l especially tubercular 
children. rrhe same ma.y be said of patients with acquired syphilis, but 
those subject to hereditary syph il is, from the feebleness of their constitution, 
stand operations poorly. 

Synclironous operations-as, for instance. amputation of two or three ex· 
tremities-arc sometimes necessitated by multiple injuries. Of course there is 
no choice in such a case, but they should be done with all speed, so as to dimin
ish shock, and it is of advanta~e if they can be clone simultaneously by. two 
operators. Hemorrhage in such a case sbouh.l be especially guarded agamst. 
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'l111E MA NAGEMENT OF TIIE PATIENT BEFORE 0PERATION.-Tlic manage
ment of the patient before an operation involves a knowledge of his tempera
ment, ha.bits, and const itution. If the patient is not in good physical condition 
and the circumstances of the case permit, the operation should be postponed for 
a. short time until, by the use of tonics1 by rest, a.1111 by nutritious diet, the gen
eral health is improved. A study of the habi ts and temperament of the patient 
is often of great benefit to the :::;urgeon. Sometimes a patic11t is YCry nervous, 
irrita,blc) and restless on account of the dread of an operation, and in such a 
case the surgeon shoul<l do all in his power to allay his fears, to :ls.~urc him of 
the safoty of the operation, and to point out the fact tbut modern antiseptic 
surgery ca n offer relief or saye life with but littl e suffering as a rule. A 
thorough exa.mina.tion should be made of the patient's viscera, especially the 
heart, lungs, kidneys. and li ver, in order to have a. compreh ensive knowl edge 
of all the emergencies that might subsequently urise. 'l1lie technique of prep
aration of the patient is fully discussed later. 

llYGfENTC CoNDTTroNS wmcn SURROUND THE PATIENT.-'l111Cse greatly 
influence rapid recovery after a. surgical operation, as well as often induce or 
pre\·ent death from sept ic c;1uses. 

The surgeon should perform an operation under the most fayorablc hygienic 
conditions possible in the case. 'l 1he room in which the patient is to be operated 
upon, as well as the one he is to be placed in during convalescence, should be 
larp;c, exposed to the sun. well ventilated, and scrupu lously clean . The bed 
and bedding should be free of any contamination from prior exposure to 
infectious disease. and all the appliances for dressing the wound should be 
aseptic. 'l1be sanitary arrangements of the house should be perfect. Too 
much importance cannot be placed upon the question of ventilation of the 
sick-room. In the air of a room there arc held in suspension particles of 
organic matter, epithelium, and dust, also the ex l1alations from the lungs, des
quamations from tl1e skin , and floating particles derived from clothing and 
other sources. Pasteur has pointed out the fact that an il: -ventilated room is 
a source of great danger, because the dust held in suspens.ion may act as a 
carrier of septic germs and cause infection in a. wound. It is thus evident 
that a wcll-vcntila.ted chamber is an important condition to ensure safety and 
rapid recovery. An open fireplace is a. safeguard, because it leaves no damp 
surfaces upon which fl oating and germ-laden dust can settle, and also because 
it produces a free outward draught from the room. 

In the event of a serious operation the carpets should be removed, as well 
as all the hangings and upholstered furniture. 'l111e cei lings and side walls 
should then be brushed down with a towel sa.tur:ucd in bichloride. Papered 
walls requ ire a dry towel. When the room is thus made empty and dusted, 
the fl oor and all the woodwork and furniture should be well scrubbed and 
washed with a solution of bichloride of mercury of the strength of 1 : 500. 
A plain kitchen table is the best for an operating table. There should be 
placed in the room four plain wooden or cane-scat chairs, a washstand, and a 
t(tblc for instrum ents, medicines, etc. The operating table should have a rub
ber under it, and a. waste-water pa.ii should be placed under the table. Five 
or six china. washbowls and as many pitchers shoul<l be provided, two or three 
of them filled with distilled or cooled boiled water. Pl enty of boiling water 
must be provided. 

Two blankets should be placed on the bed instead of sheets, and ten well
corked hot-water bottles or bags provided to place around the patient after the 
opemtion. 'l1l1rce or four sheets and a. dozen or more towels, wrung out of a 
1: 1000 sublimate solution and rough-dried the night before the operation, 
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should be providetl. Many surgeons prefer to wet them in a hot solution at the 
time of the operation and then spread them all a.round tl1e field of operation. 

~l.111E PREPARATION OF THE PATrENT.-If possible, before the operation 
the patient should rest in bed for a day or two. 1'he night before the opera
tion he should ha.ve a mild laxative, and an enema. the morning of the opera
tion. In certain operations antiseptic injections should be used in the vagina. 
and boiled water in the rectum . 

~roo much importance cannot be attached to the preliminary disinfection of 
the field of operation. Cheyne has pointed out the fact that there are more 
pathogenic micro-organisms in a square inch of the cutaneous surface than 
would be found in the ward of a well-ventilated hospital. 'rhis fact demon
strates how inadequate is any attempt to disinfect the air in a ward, and at the 
same time emphasizes the importance of disinfection of the field of operation as 
well as ol' the hands of the operator, his assistants. an<l the nurse. The skin 
is eovcrecl with desquamatcd epithelium and filled with innumerable micro
organisms. The day before the operation, therefore, the part must be shaved, 
and then the micro-organisms be got rid of, first with soap and water, then with 
ether or alcohol, and lastly with a sublimate solution. 1 : 1000, or in specially 
dirty regions 1: 500. Some surgeons advise the prior application of a soap 
poultice to the skin with a view to separation of the effete material. A subli
mate gauze d-ressing should then be a.pplicd and retained in place by a bandage 
or binder, and allowed to remain until the operation is to be done. In opera
tions about the male genitals the penis should always be wrapped round with 
some aseptic gauze. Disinfection of the mouth. nose, and ear has been 
described on page 512. ~rhe navel, the pubes, the scrotum, and the armpits 
require especial ca.re, since they are peculiarly apt to harbor dirt. The same 
it' true of tbe scalp, and in opercttions on the head it is better. as a rule, to 
sha.ve the entire head. On the scrotum and head the sublimate Rolution should 
not be stronger than 1: 2000, lest pustulation or excoriation follow . In trau
ma.tic cases, where the patients a.re begrimed with the ordinary dirt of the 
streets, oil and grease from machinery, etc., if sweet oil be well rubbed over 
the parts the dirt will be much more readily removed by the soap and water. 
In opcra.tions a.bout the upper part of the bocl.v the arms, an<l in operations 
about the lower part of the l.iody the leg:::., should be wrapped in bicbloride or 
sterilized sheet~ or towels, lest the patient contaminate the wound by touching 
an unclean extremity to it. In operations a.bout the chest. the neck, or the 
face a bichloride or sterilized towel should always be wrapped around the hair 
and another around the inhaler. In operations involving much exposure or 
great shock it is well to wrap the patient's body. arms, and legs in a thick 

~~t:·-~~a~~tt~~i1i~e~!,~1~~l~~~:~'ll~~1~;~~0~-~,~~t~i1~~~~~J~~. o~;l~: t:o:~i~~~~~ ~~: 
opera.tion may be done on a hot-water bed. 

to tl~;s~=~:~t:~~ a~~~~~!~~~~~~~r!~~:i~t~~~~~:t.coiw·i~~e;;~; :~~e~~i~~·g:t::~~; 
few superfluous laggar<ls. the sur<'Tical worl<l is at one as to the value of these 
methods. Even those who oppo:-~ them practically apply the same principles 
by different methods. Heat and carbolic acid in this regard are equivalent 
means. rrhe bacteriological proof tha.t suppurntion, erysipelas, pyemitt. a.nd all 
otLer similar dan~crs arise from pyogenic organisms is now practically a.b~olute. 
rJ1!1e clinical proof is equally stron~. rThe statistics of all operations Ill the 
prc-Listerian da.ys. as contrasted with those of the last twenty years. show that 
all those Reptic diseases which were rife in private and especially in hospital 
practice, and slew their thousands and tens of thousands, lrnve almost disaJT 
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pcared. Compound fractures, which then were among the most dangerous 
accidents, are now scarcely more dangerous than simple fractures, and the 
mortality-rate after amputa.tion and abdominal section has fallen nearly to 
zero. 

'l1wo methods are employed, the aseptic and the antiseptic. In the aseptic 
method chemical antiseptics or hea.t, or both, arc used for the purpose of obtain
ing absolute surgical cleanliness, including in this the patient's person, the 
hands of the surgeon and his assistants, all instruments. dressings, etc. ; and 
after this 110 chemical antiseptic is used, but only such solutions, dressings, etc. 
as have been sterilized and made germ-free by heat. In the antiseptic method 
the same antiseptics are used for procuring cleanlines~. and in addition chemical 
antiseptic solutions and dressings impregnated with them are used during and 
after the operation . One thing must be clearly understood : that either method 
must be thorough or it is useless. 

ANTISEPTICS.-As an antiseptic the most universally valuable aml available 
is beat. A temperature of 1-10° F. for ten minutes is fatal to all pathogenic 
bacteria except the tubercle bacillus and anthrax spores, which require :i. moist 
lieat or 212° F. for at least four minutes (Sternberg). J\Ioist heat is far more 
efficient than dry heat; e. g. the spores of the tubercle bacillus if exposed to 
~lry heat require for their 1lestruction a temperature of 284° F. for three hours. 
Jt is especially well to remember that even in the country this method of abol
ishing sepsis can rdways be used. Instruments and dressings can always either 
be boiled or placed in an oven and thus be entirely sterilized at a. moment's 
warning. It is not necessary that the surgeon should have all the appliances 
of the modern hospital or drug-store. Old sheets can be prep:ire<l extempo
raneously by heat, and will form excellent sterilized dressings. 

Of antiseptic drugs there are a Yery large number with more or le~s bacte
ricidal power. Among them should be especially mentioned carbolic acid, 
bichloricle of mercury, biniodicle of mercury, and bydronaphtl101. Iodoform 
is undoubtedly useful in many cases in tuberculos is and in inhibiting the 
growth of pyogenic organisms, but it should itself be sterilized before being 
used: by some surgeons, except in cases of tu bcrculosis or chronic suppuration, 
it is entirely discarded~ by others it is depended upon in the permanent dress
ings to the exclusion of all other antiseptics. 

Peroxide of hydrogen has been largely used as an antiseptic, but its pre
cise rnlue has yet to be determined. The ordinary ~olutions are not invaria.bly 
p:ermicidal. r.rhe bacteria. of tetanus, for instance, have been grown under a. 
fifteen-volume solution (Kyle). Its antiseptic action seems to be dependent 
upon its destruction of the albuminoid element upon which the bacteria live; 
hence it has a definite field of u~efulness in i;;uppurntion. Practically, carbolic 
acid in solutions of 1 : 20 to 1 : 40, and bieh loride of mercur_v in solutions 
externally of from l : J 000-1000, an<l internally in solutions of from 1: 5000 
for the ir

0

riµ:ation of joints to 1: 10,000 for the peritoneal C<wity, arc the anti
septics "ith which tl1c modern surgeon has to deal. l\Iost surgeons prefer 
to use boiled water only in the peritoneal ca.vity. 

PREP . .\ RATION OP SUHGEON, ASSISTANTS, AND NURSE.-The surgeon and 
his assistants may wear ordinary clothing, but should be in their shirt-~lccvcs, 
with the e:lecves rolled up well ;1bovc the elbows. Partly for the protection of 
the patient an<l partly for the protection of their clothing they can wear either 
white coa.ts or aprons, or else should be protected by a sheet folded several 
times, so as to be about ha.If a yard wide and five or six feet long. One end 
of this can be turned in next the person over a bandage which is tied around 
the neck, and another bandage is tied around the wa.ist. 'rhis senes an excel-



lent purpose as an extemporaneous apron. 'Vbi_cbevcr is worn, coat, apron
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or she~t, it shoul<l. IHive been ~a.de ~epti~ by sten!izing by heat or .by hiiving 
been <lipped the mght before m a b1chlonde solution :m<l rough-<lnctl, but it 
must be remembered that no dry ma.terial is actively antiseptic, or even reliably 
aseptic, if <lust or dirt of any sort comes in contact with it. It is not uncom
mon to see the sweat dropping from the head or chin of a surgeon <luring an 
operation . 'l1his, of course, is excessively dangerous, since it carries the genus 
of the face and hair directly into the wound, the abdominal cavity, etc. Per
sons who sweat profusely, therefore, should tie a towel around the forehead and 
head to absorb all this excess. On no account should they wipe it off with 
their ha.nds, since the hands are immediately infected by such contact. A 
sterilized towel must be used. 'rhe nurse should wear some wash-goods, such 
as white muslin or a neat calico. If she assists at the operation otherwise 
than with the sponges, she should wear an apron or a sheet. 

Di•infection of tlie Hands.-When the antiseptic method was first intro
duced, it was thought that the principal source of the germs of suppuration 
was the air, aud hence the use of the spray, which is now practically a.ban
donetl. Its abantlomnent has been due to the fact that surgeons have recog
nized the fact that the three chief sources of infection a.re, first and foremost, 
their own hands and those of their assistants; secondly, iustrumeuts not prop
erly disinfected; an<l thirdly, sponges anrl dressings. Hence, above all, the 
hands and forearms of every person who is to touch the wound must be dis
infected. 'fhe first means of cleansing the hands is that which commends 
itself to common sense-viz. the removal of the dirt rather than its attempted 
disinfection. Hence the hands and forearms should be washed with hot water 
and soap and nail-brush continuously for several minutes. During this wash
ing the nails should be very thoroughly cleaned by scraping under their free 
ends and also along their sides and bases with a penknife, nail-cleaner, or 
other simil ar instrument. This portion of the disinfection is most important, 
since infection is carried more frequently by the bands than by any other 
mea.ns. The nails should also be cut very short. 'rhe nail-brush, moreover, 
should be aseptic. Espccial1y in hospitals, where it is constantly used and is 
apt to become foul, it shoulrl be always kept in a 1 : 40 carbolic solution 
or in a 1 : 1000 sublimate solution, either of which should be frequently 
changed. One brush should be kept for the soap and water, and another 
separate one for the disinfection. 

Two methods are chiefly in vogue for disinfection of the hands. The first 
one is the method of Flirbringer, and is as follows: The forearms and nails 
having been cleaned as just directed, they are dipped into absolute alcohol 
for at least one minute, and then are plunged while wet into a hot subli
mate solution, 1: 1000, and well scrubbed with a. nail-brush, the nails re
cei ving extra. atten.tion. This antiseptic scrubbing should be continued. for 
not Jess than one m111ute. Whenever the ban<ls or forearms touch any object 
which has not been disinfected they should immediately be washed again in a 
bichlori<lc solution. Even when this method is scrupulously carried out, if 
the bicbloride is precipitated by su1phide of ammonium, numerous colonies 
can then be grown by inocuhting culture-tubes from the hands. In fact, 
sterilization of the bands is a relative asepsis, and not an absolute one. For
tunately, the huma.n body does not provide a soil in which, as in the culture
tubes of the bacteriologist, everything is favorable for the growth of the pyo
gen ic or other micro-organism, else every accident would be followed by septic 
infection. By phagocytosis, by the bactericidal action of the blood-scrum, or 
by other means the comp~ratively few germs which find access to the tissues by 
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ban<ls thus prepared a.re, as a rule, destroyed or rendered inert, but occasion
ally, especially if the details are not rigidly observed, infection will occur. 

'l1110 other method is by means of the potassium-pcrmangana.te and oxalic
acid solutions (Kelly). The three steps insisted upon are as follows: Fi1·st, the 
cleansing of the httn<ls with soap nn<l wa.tcr, frequently changed. as before. 
Secondly, imrnen;ion of the bands in a. solution of pcrmangarn1te of potassium 
made by adding an excess of the salt to boiling distilled water, until every 
part of the hands and forearms is stained a deep mahogany-red or almost 
black color. ~I.1hcy are then tra.nsforred to a sa.tura.ted solution of oxalic acid 
until completely decolorizcd and of a healthy pink color. Thirdly, washing 
off the oxalic acitl. in warm sterilized water. 'l'he ch ief objection to this 
mcthotl is the annoying irritation of the sk in, especia.lly of the forearms, 
which often follows. ~J.1his may be avoided by washing with lime-water after 
using the acid. 

Disinfection of lnstruments.-The best method by far is to boil the instru
ments for ten minutes in a 1 per cent. solution of sodium carbonate. '.11he sodium 
carbonate is added to prevent rusting. It is also a. powerful antiseptic solution, 
destroying staphylococci in two or three seconds and anthrax spores in two min
utes (Schimmelbusch). When taken out of the boiler the instruments should 
be rinsed in a 1 : 20 solution of carbolic acid, and then placed in trays in water 
which bas been boiled and allowed to cool. To this some boiling water may be 
added in order to make it more agreeable to the hands. On no account should 
the boiling water be cooled by freshly-drawn unboiled wa.ter, since, as this has 
not been sterilized, it will contain many germs. As the instruments are soiled 
they should be cleansed by a nurse with aseptic hands in an aseptic solution and 
replaced in the tray. Placing the instruments in a 1: 20 solution of carbolic 
acid for fifteen minutes will also sterilize them very well, nnd in case the 
instruments have wooden bandies it will be essential that this method be fol
lowed, since boiling would loosen the handles. To prevent the roughening of 
the hands the carbolic solution may be poured off just before the operation is 
begun, and the trays, etc. filled with boiled water. When the operation is ter
minated the instruments should be scrnbbed with a nail-brush and carefully 
dried, especially in the joints and serrations or teeth of forceps, etc., in order 
to get rid of all blood, fragments of tissue, etc. 'l'bis cleansing is quite as 
important as their disinfection prior to the operation. If the case has been 
a suppurating one, the instruments should be boiled after the operation, inde
pendently of the preparation for the next one. 

SPONGES.-~Iany surgeons haYe practically given up sponges and use 
small mops of sterilized or antiseptic gauze instead. 'l'hcse answer admirably, 
especially for the dry method of Landerer. In the abdomen, gauze pads 
about 8 or 10 inches square may replace the large flat elephant's-car sponges 
to advantage. 'L1!10y arn made of a number of folds of the ordinary gauze 
used for surgical dressings, loosely hemmed at the margins, and then steril
ized or made aseptic by sublimate solu tion. The edges should not be cut, 
but should be folded over and hemmed so as not to have loose threads which 
might be left in the "bdomen . 

Marine sponges should be first placed in a bag and beaten for a long time in 
order to free them from the sand in their meshes. l'bey shou ld then be washed 
for some days in water which is frequently changed, and best in water which 
is slightly acidulated with hydrochloric acid. They must again be washed 
in pure water in order to remove the aci<l. Different methods may be fol 
lowed in their <lisinfoction: (1) They may be soaked for twenty-four hours or 
less in a solution of ordinary washing soda, a poun<l of the soda to a dozen 
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sponges, and the soda then be removed by washing in clean water. The sponges 
are next soaked for twenty-four hours in a 1 : 20 carbolic solution, and rlried 
by moderate artificial heat. 'l'hey are then well wrapped up and kept in a 
dry place. (2) After beating the sponges free from sand and washing them in 
the warm water, they should be soaked in a solution of potassium permanl?a
natc, half an ounce to the gallon, and if the pink color of the solution is lost 
more permanganate should be ad<led. If tl1is addition is necessary, the sponges 
should be taken out of the liquid, the permanganate dissolved. and the sponges 
put back, for if the permanganate is put in upon the sponges it discolors 
them in spots. They are then washed in warm waler and rlipped for a very 
few minutes into a solution of sulphite of sodium 3x and hydrochloric acid f;5ij 
to the gallon of water. If they are allowed to remain any length of time in this 
solution they will not only become bleached, but very much softened. They 
are then thoroughly washed for twenty.four hours, after wl1ich they arc kept in 
glass jars in a carbolic solution, 1 : 40. (3) Borham's method is that adopted 
by Greig Smith in preference to others. ~l1he sponges after being cleansed are 
first soaked in a 1 per cent. solution of potassium permanganate (about 75grains 
to the pint). The sponges, having next been washed repeatedly in boiled water, 
are placed in a gallon of water in which has been dissolved half a pound of 
sodium hyposulphitc for a dozen sponges. Four ounces of oxa1ic acid are 
added, which bleaches the sponges and dissolves out any fibrin in their meshes. 
'l'hcy should remain in this solution not more than ten minutes, anrl are finally 
placed in a carbolic solution. 

LIGATURES AND SUTURES.-For ligatures, silk and catgut are practically 
the two most employed . The silk may be either the plaited silk or, perhaps 
better, the Chinese twisted silk. Ballance and Edmunds have recently 
recommended for the ligation of arteries in continuity dentists' floss silk, 
which, where large vessels have to be tied, docs not slip so easily as other 
kinds, on account of the entanglement of its fibers. For sutures either silk
worm gut or silk is the best. Silver and other wire sutures, formerly so 
popular, are but little used nowadays. 

1'bc sillc is made of different sizes appropriate to the vessels or pedicles to 
be tied. It may then be prepared by boiling after it has been wound on glass 
spools, which are thus disinfected at the same time. Another method consists 
in putting three or four spools into an ordinary test-tube the mouth of which 
has been stopped with ordinary jewel1ers' cotton. Absorbent cotton is not 
good, since it becomes of course very wet. The test.tube, thus prepared as for 
bacteriological use, is then placed in a sterilizer and exposed to steam heat for 
an hour or more. In order to carry these test-tubes they ma..v be placed in 
the ordinary tin tubes in which plasters are dispensed, the tube ha,·ing been, 
of course, properly cleansed, or holes of a suitable size and depth may be 
bored in a block of wood b_v an auger and stopped with rubber corks. Just 
before use the silk should be placed in a carbolic solution, 1: 20, and alcohol, 
one-third of the former to two-thirds of the latter. Carbolic acid is better than 
sublimate, n.s the needles m~i.v be threaded and placed in the same tra.y. The 
alcohol is a1ldcd so that if desired the catgut may be placed in the same tray 
with the silk, and not undergo softening, which very quickly occurs when the 
catgut is pbccd in plain watery solutions. 

Sillcwonn gut is that used by anglers, and is purchased in bumlrles. Small 
round threads should be selected and the poor ones thrown a.way. rhe threads 
should be soaked in a carbolic solution for fifteen minutes before use. '11lie dan
ger of its breaking while being tied can be oh,·iated by making the.first ~not a 
double one an<! tying the second one very lightly or not at all (Greig Smith). 
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Catgllt also can be used for sutures, and especially for ligatures. Raw cat
gut, as ordinarily purchased commercially, has two objections: first, it has a. 
considerable quantity of fat in it; and secondly, it is infected with germs from 
its very source, being made from the submucosa of the intestine of the sl1eep. 
It is best prepared by first soaking it in ether for twenty-four hours to remove 
the fat, then for another twenty-four hours in an alcoholic sublimate solution, 
1: 500, and then may be preserved in ether or in alcohol. Before the ope
ration it should be soaked, as already mentioned, for a few minutes in car
bolic solution, 1 : 20, and alcohol, one-third of the former to two-thirds of 
the latter. An excellent method of sterilizing catgut is by boiling it in 
alcohol. It can scarcely be used, however, outside of hospitals, as it requires 
special apparatus. If it is desired to make the catgut less absorbable, it can 
be cbromicized in this manner: 200 parts of catgut by weight arc added to car
bolic acid 200 parts and 1rnter 2000 parts, with chromic acid 1 part. 'l'be 
catgut should lie in this preparation for twent.v-four or forty-eight hours. It 
may then be preserved either in alcohol or in ether, as before. Catgut and silk 
may be kept in quantity in reel-holders, but these arc generally objectionable 
on account of the great difficulty of preventing their being soiled and infected 
during an operation by the necessary contact with blood- or pus-covered fingers 
and scissors. Robb and Ghrisky have lately made a bacteriological study of the 
sutures removed in forty-five cases in which every antiseptic precaution had been 
followed, and without exception they found them infected with a. greater or less 
number of bacteria. Silkworm gut was infected with far fewer germs than 
silk or catgut. Even silver wire was not exempt. Tension was a potent factor 
in causing the multiplication of the germs. Hence the greater safety of silk
worm gut is proved bacteriologically as well as clinically, and the import
ance of approximating the wound-surfaces with the least possible tension is 
emphasized. 

Ilalsted of Johns Hopkins Hospital has recently introduced a new method 
ot' preparing the submucosa from which catgut is made, and calls it gut-wool. 
It is used solely for the purpose of stopping excessi~e hemorrhage from bone. 
~I.1o manufacture the gut-wool the dried submucosa 1s moistened with ab~olute 
alcohol and cut into fine shreds with a tobacco-cutting machine. The wool is 
then preserved in an alcoholic solution of corrosive sublimate, 1: 1000. To 
plug bone sutures or bleeding points in bone take a very small quantity of the 
wool in a sharp-pointed forceps and press it into the bone. 'l'his is an instan
taneous and infallible method of arresting hemorrhage in bone. 

DRESSINGS.-Ordinary cheese-cloth, which is very cheap, is prepared in 
the following manner: The grease is remoYed and the gauze thus made absorb
ent by boiling it either with soft soap or soda, after which it is rin~ed and dried. 
It may then be soaked in a solution of bichloride of mercury, 1 to 1000, or any 
other strength desired, with twice as much common salt as of sublimate. The 
object of the salt is to prevent the sublimate from turning into calomel. It 
cau be kept either moist or dry in disinfected glass jars. Sterilized gauze is 
first made absorbent, as before, and then is boiled for ten or fifteen minutes, or 
it ma,y be placed in a steri li zer and steamed for the same length of time. In 
order to make iodoform gauze, sterilized gauze is impregnated with a. mixture 
of 3 drams of iodoform to 6 ounces of ordinary soapsuds made with castile soap. 
Jn using sublimate gauze it should be remembered that cerrnin p:~rts of the body 
-for instance, the recently shaven scalp and the scrotum-arc liable to be pus
tulated by a 1: 1000 gauze, and it should therefore be used of a strength of 
l: 2000 or 3000 on these parts. 'l'his can eas1l.v be done with sufficient accu
racy extemfuorancously by washing the ordinary sublimate gauze in sterilized 
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water, an<l tlien in a solution of sub1ima.~c of the desired strength. For ma.k
ing sublirua.te solutions the manufacturing chemists now supply ta.blots con
taining 7} grains of hichloride of mercury and 37 ~ grains of tartaric acid. the 
object of the latter being to prevent the decomposition of the bichloride and 
the formation of the alburninate of mercury from the blood-serum. One of 
these tablets added to one pint of water makes a solution of 1 : 1000. 

Sir Joseph Lister has recently introduced another dressing, made of the 
double cyanide of mercury and zinc. It is deficient in power as a germicide, 
but this objection can be obviated by dipping it in a 1: 4000 sublimate solu
tion before use, or in.corpora.ting this with it during its manufacture. Its 
inhibitory power is, however, very great. 'l'he double salt is very insoluble 
in the discharges of wounds, anJ. hence is not easily washed out of the dress
ings, and it is non-volatile and non-irritating. Its manufacture involves con
siderable trouble, and it is perhaps as well to purchase it from relia.ble dealers. 
In fact, at the present day this industry has become so well established that a 
number of finns manufacture very reliable dressings of sublimate, carbolic acid, 
iodoform, and the double cyanide, and also of sublimated wood wool. All pur
chased dressings, however, should be tested from time to time bacteriologically, 
in order to determine whether they are absolutely germ-free. 

All of these dressings should be applied in hu·gc quantities at the time of 
a. primary dressing, when there will be consi<lerablc oozing. Later dressings 
may be <lone with smaller amounts. 'l'he dressings should be covered with 
rubber da.m. '11his is the thin pure rubber tissue used by dentists in filling 
teeth. It can be bought by the yard, and should be always """bed clean 
with soap and water, rinsed, and placed in a carbolic or bichloride i;;olution 
before use. Its object is partly to prevent the discharges from the wound 
so:i.king through the dressings and soiling the patient's clothing, but more 
especi:i.lly to prevent the access of bacteria. to the wound by means of the 
dressings which h:i.ve become moistened by the wound-fluids. lt is far superior 
to the frequently used mackintosh in that it has no cloth tissue on either side. 
Dressings are best held in place by bandages made of gauze rolled on slender 
cylindrical sticks of wood to give stiffness to the roller. These bandages do 
not easily slip. Of course or1linary roller bandages may also be used. If 
pressure is desired :i.t any point on the flaps, it can be made either hy placing 
a moist antiseptic sponge underneath the dressing or by absorbent cotton, or, 
better, antiseptic wool, outside of it. 

'l'1rn 0PERATION.-'l'he surgeon should first of all see that absolutel.v 
everything is ready; not only that the patient has been properly prepared, 
the stomach and bowels attended to. the clothing ready for operation, instru
ments, dressings, rubber dam, banda.ges, and all the drugs and antiseptic 
solutionz at ha.nd. but tha.t everything that can be needed, from the mo~t 
important to the least, is within reach. During the operation eYery detail 
must be attended to "with a thoroughness as minute and definite as if that 
detail were the turning-point of success.'' 'l111e means for the prevention 
of shock have already been described in part, but still further we must 
remember tlrn.t the time occupied by the operation and the duration of the 
anesthesia influence considerably the amount of shock. Hence speed without 
haste should be the rule for every operation. Of course the precautions should 
be taken to remove false teeth, tobacco, or other foreign bodies from the mout~. 
After the patient is etherized he is placed upon the operating table, and his 
clothing so arranged that if possible it shall not be soiled. 'l'he body will be 
protected by blankets, over which will be laid the sterilized or antiseptic towels 
or sheets. 
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The incision should always be sufficiently long. The r1ucstion whether it 
shall be an inch or two longer or shorter, as far as healing is concerned, is 
oflittle matter at the present day, but it is of great importance that it shall be 
long enough to give ample room for the manipulations required. No feats of 
dextrous manipulation within narrow limi ts are allowable. Hemorrhage is 
arrested as vessels arc divided by placing the fingers upon them until they 
can be clamped with the hernostatic forceps, and later ligatured if requ ired . 
Heat an<] pressure by wads of gauze dipped in hot water at 110° to 120° l?. 
will be most valuable aids, especially for arresting the bleeding from the smaller 
vessels and any general oozing. 

Irrigation during an operation is often employed. Bichloridc of mercury 
solution is the one in general use. The strength of it should vary according 
to the part to be irrigated. l'he skin can be irrigated with a solution as strong 
as 1 : 500, but when the surface is broken this is too strong, and 1 : 2000 is 
sufficient. If the peritoneal cavity is to be washed out, the strength must not 
be more tba.n 1 : 10,000, or even milder, or pln.in boiled wa.tcr may be used . 
If a joint or the bladder is to be irrigated, the strength should be 1 : 10,000. 
In sinuses, joints, etc. where poisoning ma.y result from the retention of a solu
tion, the usual 1 : 1000 solution can be used if its use be followed by the injec
tion of plain boiled water sufficiently cooled. 

Landerer' s dry method of operating is adopted by many surgeons. In 
this, once the field of the operation, and therefore the wound, are aseptic, no 
fluid whatever is allowed to touch the wound. :\[ops or pledgets of gauze 
a.re packed in it as rapidly as the operation is completed at one part, an<l sub
sequently, when the last part has been packed, it will be found, if the wouud 
be• large one, that the part first packed is perfectly bloodless and dry . 

.Drninage.-Bcfore the edges of the wound are approximated the ques
tion of drainage is to be decided. The principles upon which this must 
be determine<l are mentioned in various parts of this work. We have here 
to do only with the practical methods which arc most common and most 
efficient. 

Carboli(': acid and bichloride of mercury and other antisept ic solutions, 
while they prevent suppuration, irritate the tissues to a certain ext~nt, so that 
provision must be made for the removal of serous exudation. Dramage·tubcs 
should be brought out at the angle of the wound which will be lowest when 
the patient is recumbent, or through an opening in the lower flap: and the size 
of the tube should be adapted to the character of the wound itself. 

Drainage i11 a wound can be secured by tubes ma.de of rubber, of glass, of 
dccalcificd bone, or upon the principle of capi llarity. 1'he tubes should be cut 
the proper lenrrth, and holes made upon the sides at short intervals, and then 
the tube should be cut off nearly flush with the skin and held in sit1' by an 
aseptic safety-pin, or often better by a stitch through the skin and tube. 'l'he 
lower angle of the wound should not constrict the mouth of the tube by hav
ing the last suture too tight. If the tube proj~cts. much b~yo1Hl the wound, 
in~teacl of being flush with the surface, the proJectmg part 1s ~ompressecl or 
hent by the dressings, and it wi ll fail to drain the wound. In a very long 
wound it is better to place two short drain-tubes, one at each end, rather than 
one very long one. rJ1he rubber tube may be r~move<l upon t_he first or secon~ 
<lay after operation unless more prolonged dramage be required by reason of 
prior suppuration, etc. If the wound has been ma.de aseptic at. the first .dress
ing, there is no occasion for a tube to remain longer than the thml.day; it um.1 
often be removed sooner, as its usefulness is over when it has dramcd the pri
mary abundant secretion. Its longer retention will tend to cause a. persistent 
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sinus. Glass tubes are used in abtlominal ca.vi tics, but seldom in wounds of the 
soft parts. 'l1he dccalcified-bone tubes are left in the wound, and arc supposed 
to become absorbed in a. few <lays after the object for which the tube was intro
duced is accomplished, a. supposition which is often not realized. 'l'be capil-
1ary 1lrainage is effected by strands of catgut or horsehair. A dozen strands a 
few inches in length are laid in the bottom of the wound, so as to project be
yond the angle of the wound, but not beyond the dressing. In this rc:;pect 
the drainage by capilhirity differs from that effected by tubes, wbich require to 
be cut off flush with the surface of the body. 'l'he strands should be carefully 
arranged parallel to. one another, cut off squarely of the same length, and 
covered with protective so as to keep them moist, otherw ise they will dry into 
a single mass ltn<l all capillarity be destroyed; and if at the end of the third 
day there is occasion still to continue some drainage, a. few of the strands can 
be with<lra.wn from time to time. In some wounds the drainage by rubber 
tube and by strands of catgut or horsehair can be advantageously combined, 
both being insertetl at the operation, the tube removed in twenty-four to forty
eight hour:;, and the horsehair l<tter. 

:Many wound:-., if the hemorrhage is entirely a1Teste<l and the wound abso
lutely aseptic and its walls in contact, may be entirely closed without drainage. 
1.1his is certainly the idea.I toward which the surgeon should strive, as a drain
age-tube is always a possible means by which infection ma.y occur. But the 
conditions stated must be first realized. 

METHODS OF SuTURING.-Sutures may be the continued or glo,·er's, inter
rupted, quilled, twisted, hare-lip, button, etc. 

ln the continued or glover's suture the needle is introduced about one-quar
ter of an inch from the edge of the wound, and is carried first through one lip 

Fm. 431. of the wound, and then through the other at a 
.~ .... .. . '" ~ ·. ~.' '· _ ... - " . ...-.") point one-qua.rter of an inch from the edge, and 

f"-""i'b........ ti'"" ,,'·h""· ~, .... , · 'J so on from one end of the wound to the other !__..... ' .:._,./ i (Fig. -!31). At the lower angle an opening suf-

\ ::.~ ~- ~:.~~ . L~~~· .~1 ~~1el~~! /t1'~:c:~s~;~~·od1~~e a t~1~a~n~~;~u~eotm~~ 
Continued or <ll<Hw's Suture constricted, otherw'ise it will not afford free 

\l~runrd nnd llucu c) drainage. 
'fhe interrnpted sut .. re (Fig. 432) is made by approximating the edges of 

the wound by introducing a suture in the manner already described, but the 
knot is tied .and the en?s cut off, and other fresh Fto. 432. 
sutures are mtroduced m the same way. About ,, , ........ ,... . , ..,.'. 
three or four stitches to the inch are used. accord- ,CE···.. m· .. ~ .. 
ing to circumstances. rrhe interrupted RUture , • . ; 
must not be tied too tightly, as tension will pro- l; , , i · I 
d~ce a. stitch abscess; only that tight~ess which ·~..:...; ... ~ ... ~ ;:,.~ 

~~~~~!\~1~e~\11~'Lt;ve~ ec1~1e~·e~~0t~:;·~~~~di~~:~r~~r:d 111lcr~upt~1~~ ~'l~~!~~e)~Bernard 
suture (which is the suture most commonly used) the stitch 1s l ifted gen.tty 
from the skin sufficiently to introduce one point of a pair o~ scissors, winch 
should then cut the suture exactly at one of the poi nts where 1t penetrates the 
skin. 'l'he skin on the opposite side of the wound is then supported by.tb.e 
blades of the scissors, one on each side of the stitch, while with tlie force~s i t .is 

~~t:~~r~;~~· ne~~i~:tf: ~!t!'~~~~~r~:atsh~s~1~c~;rd s:\~~~ea :~1~~~t:1~~~~se~~t~:i~~ 
directly at its cut edge. It is made with silver wire, the ends being secured 
by 8imply bending them. The result is an almost invisible scar. ~I.1his suture 
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is especially adapted to exposed parts, as the face. The object of this method 
is to avoid infection by the skin-coccus (staphylococcus epidcrmidis albus), 

which is constantly found in the epidermis, 
Fio. 433. and may bC' carr1c<l through the stitch-

·~r~-~~· ''t_ wound by the suture if the latter is passed ./\? i 3/ 1 thro,r,f~ ~h:a~:Jn .~:;~~~e w;~h~~:li~~~~d·d~here 
l • there is consi<lerahlc tension (Fig. -133) . The 

\·, J; ,c~;'. ~3~~1 ~fi~Iien~::~~~~~~<lca'.'~~;n~ 1~ ~noc~;,\~·o~rc~~: 
Quilled tiulurc (Hcrnurd und Jlucttc). which is pasRc<l and then unthrcaded. The 

qui ll is then caught in the loops upon one 
side of the wound, and the two free ends nrc tied around a corresponding 
piece of qui ll upon the opposite side. The length of the quill should exceed 
the length of the incision, so · 
that the wound will be evenly F10. 434. 
and uniformly drawn in appo
sition. 

'l'he twi'sted suture is used 
in hare-lip cases. A steel pin 
is thrust through both lips of 
the wound at a distance of 
half an inch from the edge. 
The edges are then brought 
into accurate apposition; a. 
silk thread is wound over the 
ends of the pin in an oval or Twisted Suture {Bernard and llucttc). 
figure-of'.8 manner (Fig. 434). . . 

The button suture (Fig. 435) consists of two lead button~. lo one of "h1ch 
is attached a si l ver wire. The button is placed about two inches from the edge 

of the wound, and the wire is thrcn<led to a needle 
F10. 435. which is passed through under the tissues and across 

the wound and out the other side at a point two inches 
from the edge of the wound. 'l'he second button is 
now placed at this point, and the silver wire is passed 
through the perforated centre and wound across the 
edges or wings of the bu~tons. 'r.he button sutu~e is 

Button Suture (Bryant). used where the wouucl is extenstYe and there ts a 
tendency for it to gape from tension. After amputa

tion of the breast the button suture is sometimes used with advantage as a 
deep or relaxation suture in addition to the 
sutures of the edges of the wound. Such Fic;. 436. 
sutures can be made extemporaneously also 
by perforated glass bearls or other similar 
objects, the wire suture after passing through 
the beads being twisted on bits of disinfected 
wood, such as pieces of a match. Small 
pledgets of :iseptic gauze can be substituted 
for the buttons, one being caught in the loop 
of the thread and the free ends tied over the 'l'he Quilted !'uture (llernard uncl lluctte). 
opposite pledget. In all forms of this suture 
care must be taken that the tension is not too great, or it will fa \'Or ~uppura.tion . 

'l'hc quilted wll<re (Fig. -136) is often used to act as a sort of splint, and 
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to keep the edges of the wound quiet where there is" tendency for the lips to 
gape or to contract, as in the scrotal tissue, where the action of the cremaster 
prevents a.b::101ute qu_iet. 

Subcutaneous or Buried Sutures arc often necessary in deep wounds. In 
this case each layer of tissue beneath the skin must be sutured separately. A 
divided tendon must be sutured to its other end, the fiber of a muscle must be 
united to its other fibers; fasciro, aponeuroscs. nerves, and any other structures 
must be brought into contact each with its own divided part. Where we have 
to deal with deep wounds from aponeurotic and muscular tissue, as in the 
abdominal wall, buried sutures, either of catgut or si lk , can be used. Different 
layers shou ld be united each to its fellow, and especial care be ta.ken that the 
aponeurotic structures of the abdominal wall are included in the sutures. As 
~I.1reves bas well stated, the sw:faces of the wound, and not only the overlying 
skin, are to be approximated. 

For details as to the sutures of nerves, tendons, muscles, and bones see the 
articles on the surgery of those structures. 

Secondary Sutures a.re used in wournls which immediately after operation 
have been packed with iodoform or other antiseptic gauze to secure complete 
hemostasis or asepsis not obtainable by the usual methods. The packing is 
withdrawn in two or three days, when the sutures which may have been inserted 
and left long at the time of operation, or may be put in later, arc tied in the 
customary manner. Union by first intention can frequently be secured in this 
way in wounds th:it would have been infected or distended by blood-clot if 
closed immediately. 

After the continuous or interrupted sutures have been applied, if no drain· 
age has been used, the wound may often be sealed by covering it with small 
strips of gauze painted over with iodofonn collodion or with a. mercurialized 
solution of collodion, 1 : 30,000. 

If, nlthough form:d drainage is dispensed with, some oozing is to be 
expected, it would be better to use interrupted sutu res at wide intervals, 
permitting of a. slight escape of the fluids of tbc wound from between its 
edges. 

A dry method of dressin_q wo1mds is often employed. This is especially 
adapted to small wounds. Iodoform, a.ristol, salicyla.tc of bismuth, or some 
other innocuous but antiseptic powder which forms a. thin film over the surface 
of the wound may be dusted upon it after it has been sutured, and thus by 
inspissa.ting the blood and serum a dry aseptic crust is formed which when hard 
prevents putrefaction . .As this 6lrn is exposed to the air. it soon dries, and 
the ha.rel, firm crust prevents the entrance of particles of dust into the wound. 
Under this artificial scab the healing process rapidly progresses. The scab 
thus formed should not be removed, but allowed to fall olf after the part is 
healed beneath it. 

An illustration of the usefulness of this method may be found in the plan 
of treatment of compound fractures adopted by Treves in the London Hos
pital, and, following him, by White in the Univcr;-;ity and German Hospitals 
in Philadelphia. When the case is admitted to the hospital, the wound and 
su1Tountling parts a.re cleansed, but no attempt is made to arrest the oozing of 
blood, which, in the great majority of these cases, is sti ll going on. Iodoform 
is sprinkled in large quantities and at short interYa.ls over the wound and ad· 
joining parts. and this is continued sometimes for two or three da.ys. At t~c 
end of that time a scab has formed, beneath which cica.trization and repair 
take place aseptically. The infiltration of the muscles and connective tiss~e, 
which sometimes follows the sealing of the wound in compound fracture while 
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oozing is sti ll going on, is thus avoided, and with the least possible disturbance 
of the parts. During the entire course of the case the affected limb, with the 
necessary fixation apparatus, is kept uncovered, as the atmosphere which sur
rounds such a part beneath the bed-clothes is much more likely to be septic 
than the genera l atmosphere of the ward. Results in a large number of cases 
justify confidence in this method. 

I1EALl~G BENEATH A ~IoIST BLOOD-CLOT.-This method of healing is 
adapted to those cases in which there bas been a lo~s of substance in the 
soft parts and the edges of the wound cannot be brought into a.pposition. 
It is also applicable in cases of resection of joints and of compound fracture 
of the long bones, especially where there is slight separation of the fracture 
due to the loss of comm inuted fragments. In operation for removal of necrosed 
bone it is also a. method of repair that has many advantages. Scbede has re
introduced this method, and to him is due the cred it of perfocting the technique 
of a process of repair in cases in which the healing would never ha.ve taken 
place, or, if it had taken place, would have done so very imperfectly. 'l'he 
wound is thoroughly cleansed and made perfectly aseptic, and then blood is 
allowed to fill up the cavity. 'l.'he blood-clot thus formed affords protection to 
the raw surfaces of the wound, and if the clot does not contract and desiccate on 
the one ha.nd or undergo decomposition on the other, it will form a. nidus for 
granulation.tissue which develops and finally cicatrizes. In order to utilize 
a blood-clot for the purpose of healing it is essential to keep the clot moist. 
To provide for this, a small strip of rubber tissue or protective is placed over 
the surface of the wound and made to overlap its edge. This fine rubber 
tissue should be rendered perfectly aseptic and immersed in carbolic acid 
before its a.pplica.tion to the wounded surface. Over the protective a strip of 
iodoform gauze ma.y be placed, and over the iodoform gauze is placed loosely 
an abundance of bicbloridc gauze, which provides ample drainage by absorbing 
from the wound all surplus serous and hemorrhagic discharges. The wounds 
that a.re best adapted for this process of healing are those in which the struc· 
turcs a.nd tissues are highly vascular. Tendons, fascim, an<l other tissues pos
sessing a low g rade of vascula.rity a.re not suitable for it. 

Open 1Vounds can be treated on the same aseptic principles that govern 
tbe surgeon in the ma.nagement of closed wounds. 1f a wound is ~llowecl to 
remain open, it can be kept aseptic if provision is made fo r free clramage and 
oxygen is admitted to the wounded surface. By free drainage is meant a pro
Yision to pre\·ent any retention of discharges that may undergo putrefaction. 
A clean, healthy granulating surface is a. barrier to the entrance of septic 
germs into the circulation. Frequent irrigation and the avoidance of the 
retention of discharges afford immunity ~rom _sepsis in a.n~· wo_un~:I. . The small 
amount of discharge from the granulation-tissue left after 1rr1gal10n u.n<ler
goes a sort of desiccation and concentration which renders the soil unsmtable 
for the growth of septic germs. Pasteur has demonstrated that germs will 
not multiply upon a surface bathed in a concentrated discharge. The free 
admission of oxygen to the open wound is in itself somewha~ of a safoguard 
acrainst putrefaction. ~Jany of the special germs concerned m the develop· 
n~ent of putrefaction arc often incapable of multiplication in the presence of 
oxygen . 

After-treatment.-As soon as an operation is terminated the patient 
i.;liould be put to bed between blankets and ro:m-rou1Hlcd 1 if necessary, with hot
watcr bottles or hot-water bags, great care being t:iken tha.t. the p:iticnt is not 
burned by thrm-an accident wh ich bas often produced serious consequences. 
Tlir room should he darkened for the first fow hour~ at least, arnl the utmost 
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quiet, both of mirul a.nil body, obtained. No \•isitors should be allowed, 
except perhaps either the husband or the wife. Ycry frequently for want of 
this direction friends, and eEpecially a. number of members of the family, may 
greatly disturb the patient by conversation. Not only should rest of the 
body as a whole be insisted upon, but also and especially rest of tbe part. 
For example1 after an amputation of the breast the arm of that side should be 
secured to the trunk by a binder or bandage. After an operation on or near 
a joint the extremity should be placed upon a splint. In the early stages of 
union of wounds, the fine connective-tissue fibers, which are developed and 
bind the parts together, and the delicate slender vessels, should be preserved 
intact by absolute rest of the part. 

'l1hc patient's comfort should be the chief object, and hence a change of posi. 
tion may be allowed, not by the "ctive efforts of tbe patient, but by the aid of 
the nurse. All such little Attentions as placing a pillow for proper support of 
the part, or relaxing a bandage, or tLe insertion of a little cotton at a. point 
of undue pressure, or gentle friction applied to the back or extremities, suspen
sion of au extremity, or its being placed on a double inclined planc1-all these 
means an<l the many others which will suggest themselves to a thoughtful 
nurse arc to be employed for the comfort of the patient. Moreover, we must 
not forget that many patient~ arc made uncomfortable by too heavy and too 
warm bed-clothing. 'That amount of clothing which is the most conduci,·e to 
comfort is the best. For the treatment of shock external heat has already 
been mentioned as one of the most important means. Sometimes, again, irri· 
tation by mustard for a short time to the abdomen or to the extremities may 
be used. If the shock is due to great loss of blood, the foot of the bed should 
he raised and pillows and bolsters removed, thus favoring the access of blood 
to the brain by gravitation. Strychnia, digitalis, an<l a.tropia, one or all, may 
be used. 

One of the most annoying post·operntion symptoms is the ether·vorniting. 
This usually occurs, and often cont inues for two or three hours, and sometimes 
longer. If vomiting continue for over twelve to eighteen hours, some other 
cause tha.u ether-nausea should be sought for, especially peritonitis if the ope· 
ra,tion has been an abdominal section. The best treatment for ether-vomit
ing is the a.Jministra.tion of one-fourth of a. grain of coca·ine every hour or two 
until four or fhe doses have been taken, with small doses of br:rndy and finely 
divided ice or champagne and ice. 1'he ice is best pulverized by placing a 
small lump in a loop of a clean towel and striking it. as if it were a. hammer, 
on a. marble washstand. Very hot water will often arrest the ,·omiting better 
than ice. Mustard over the epigastrium is also found useful, and occasionally 
lavage of the stomach by the stomach.tube. which has been successfully 
employed in desperate cases of this character. 'J1he vomiting is usually 
accompa.nied by marked thirst. This can be best relieved by a rectal enema 
of six to eight ounces of warm wa.ter1 to which ma.y be aclde<l a. little brandy 
or whiskey. 

Any other than a. trifling operation is usually followed by some pain. 
Hince the introduction of antiseptics the a.mount of pain which patients suffer 
has been grea.tly diminished. It is no uncommon thing nowadays, after an 
amputa.tion of an extremity or of a breast, to h:1ve the patient pa:ois the entire 
])Crio1l from tho operation to complete convalescence with practically no pain. 
Occasiont11ly, however, moderate, and sometimes severe, pain will be experi
enced; it is likely to occur if infection takes place. Formerly morphia. was 
practically the only remedy that was used to relieve this pain, but it evidently 
bad its disadvantages in the constipation, the furred tongue, and other digest-
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ive disturbn.nces which it induced. For severe pain morphia. mu!-l.t still be em~ 
ployed in doses of t to t grain every hour or two, best given hypodermatically. 
But in most cases tbe modera.tc pain after an antiseptic operation, unlc!-is the 
remedy is contru.in<lica.te<l by great shock an<l a. weak hcan, can be controlled 
and sleep induced by small doses (5 or 10 grains) of almost any one of the 
antip~:rctics, which all act as analgesics. Antipyrine, antifebrin, phenacetin, 
acetanilide, etc. ma.y be usc<l. Opium is to be resorted to only if these fail. 
Jn operations on the abdomen the pain, tenderness, and other symptoms of a 
beginning peritouitis are best met, in the opinion of many surgeons, by 
repeated and frequent sm:dl <loses of a. saline a.pcrient. 

The bladder must be carefully attended to after an opera.lion. Sometimes 
the p:Ltient will be a.blc to urina.tc voluntarily, but in many cases the ca.tlietcr 
must be used. This should be most carefully disinfected, as has already been 
(lescribcd. As a. rule, it need not be passed before the patient feels the need 
for it, from five to eight hours after the operation. 

Food and .Drink.-After any serious operation a. patient ma.y readily go a 
number of hours, and C\'en two or three days, without food by the ~tomach . 
In operations on the stomach and intestines this should be a. cardinal rule. 
No food whate\'Cl' is required for from four to six hours after the operation, 
during which time the stomach may po::,sibly right itself and retain small 
quantities. If there is difficulty in ret>iining it, the patient should be fed by 
rectal enema.ta. of peptonizc<l milk, beef-tea, etc. If given by the mouth, the 
food should be a.t first in quantities of not more than two or three ounces every 
two hours, the amount being increased and the intervals lengthened as the con
dition of the stomach will warrant. As a. rule, the bowels, which ha.vc been 
thoroughly evacuated the morning before the operation, will not be opened the 
day after it: but on the ::,econcl day, or certainly on the third day, they should 
be mO\'Cd, either by an enema or by a gentle laxative. After the second or 
third day they should be carefully seen to either every day or every second 
da.y. Often after operations for hemorrhoids comfort will be attained better 
by daily evacuations, which prevent the feces from becoming hard an<l <lefoca
tion pa.inful. ~rhe surgeon should be careful to direct that until the patient is 
able to rise a be<l-pan should be used, and on no account should he rise to use 
the commode, still less to go to the water-closet. 

After the first or second day the patient's comfort is greatly increased by 
a daily sponge bath of hot water and alcohol, which should be done without 
any exposure of the person. Careful notes should be taken by the nurse, 
either on a printed blank or on one prepared extemporaneously by the surgeon. 

RENEWAL OF DRESRING8.-As a rule, the less frequently the dressings are 
disturbell the better it will be for the patient, since even the gentlest renewal is 
apt to cause some pain, and also since the hand ling of a wound always exposes 
it to the possibility of infection. So soon, however, as the wound-fluids 
have wet the dressinf!S to their edge they must be reinforced, or, better sti!I, 
renewed; in some cases this will be required within a few hours in con
sequence of the free oozing. In other cases even a number of <l~ys may 
elapse before the dressing is changed . If a. <lrainage-tube has ~een mserte?, 

~1;dc~~~~~~~ges i::~l~~d bUs1~!:;;~7gb~ :1~e r~~~~ ~~~~~);{i1foc¥;/~hrzi~tfi;~;.~!)~v:ifl~1::u~1~ 
a little tension and produce stitch-abscess unless they are removed. 'l'hese 
abscesses arc rspecially due to the skin·coccus, the staphylococcus epidermidis 
albus (Welch), which is constantly and normally found in the e~idermi~, an~ 
certainly cannot be r('moved by ~ny of the present me~l10ds of d1s111fect.10n ~t 
the skin . 'l1he renewal of clressmgs should be done with the same ant1sept1c 
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care as their first application: the bands of the surgeon and the nurse should be 
disinfected with care similar to that exercised at the time of operation . The 
instruments-usually a. pair of scissors and forceps are a.11 that arc required
should be disinfected by being placed in a 1 : 20 carbolic solution for at least 
fifteen minutes, and the new clean dressings should be ready for application 
before the wound is uncovered. The berl-clothes should be turned down and 
covered with antiseptic or steriiized towels. If the wound is in the abdomen, 
the chest should be protected by a shawl also covered by a similar towel. 
Great care should be taken not to chill the patient. If they have to handle 
the body or bed-clothing, the binder or bandage, the surgeon and nurses should 
again disinfect their hands. Soiled dressings ha.ving been removed, the wound 
may be gently washed with an antiseptic solution, and after such attention to 
the wound as seems necessary the dry clean dressings, followed by the binder 
or bandage, should be applied. It is very important to change the position 
of the patient from time to time, to prevent bed-sores. 

Bed-rests are often of great service during convalescence. They should, 
however, be employed with judgment, as it is sometimes dangerous to allow a. 
patient to assume the upright position even in bed unless the heart's action is 
sufficiently strong. One which enables a patient gradually to sit up after a 
serious surgical operation and during the repair of a wound hastens recovery. 

Air-cushions may serve as useful acljuvants by contributing to the comfort 
of a patient during convalescence. These may be used to remove pressure 
from parts which have shown a tendency to bed-sore formation, or they may 
be employed to rest extremities upon, or to make uniform and equable pres
sure upon certain parts of the body. 

1Vater-cushions are often found to contribute to the comfort of a. patient. 
They can be used to afford support to the back, or can be filled with hot water 
and serve as a conductor of heat to a part. Care should be exercised lest the 
water be too hot and thus burn a patient who may be in shock after an injury. 

Single and do1tble inclined planes arc indicated when it is necessary to pla.ce 
one of the extremities in a position of flex ion. In compound fracture of the leg 
in which there is a ten<lency for the fragment to protrude through the wound 
the <louble inclined plane relaxes the muscles and prevents the accident. A 
single inclined plane is indicated in a fracture of the patella or a wound of 
the quadriceps extensor muscle of the thigh, or in a case of cellulitis of the 
forcn.rm where elevation, compression, and fixation of the part arc simultan
eously required. 

Suspension apparatzts, especially for the lower extremities, is necessary 
where a certain amount of movement of the body in bed must be allowed, 
while a.t the same time it is necessary to secure physiological rest to the 
wounded part itself. 

Splints are often a. necessity in wound-treatment. They serve to secure 
absolute rest to the part until healing takes place. Whatever material is em
ployed for the splint, it should be carefully and evenly padded with absorbent 
cotton . If the padding becomes stained by the discharges, a new one should 
be substituted, as it might be the means of carrying infection to a. wound. 

COMPLICATIONS AFTER OrERATION.-'~rhe most important danger is that 
of septic inflammation. If tl1is does not occur, cYen the most serious wounds 
should run an aseptic course. 'rhere will usually be a post-operation rise of tem
perature to 100°, or occasionally to 101°, which will persist for from twenly
four to forty-eight hours. If the temperature rises after this latter ti?Je, sepsis 
should be suspected and the dressing be rcmovc<l :rn<l the wound msp~cted. 
[f sepsis has occurred, the wound should be disinfected through the <lramage-
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tube if one has been used, or in some cases it ma.y be necessary to reopen it 
by removing the stitches, and follow this hy disinfection. If hemorrhage 
bas occurred and any considerable clot has formed, evinced by bloody oozing, 
by swelling and tension, and by a. rise of temperature to 101° or over, the 
probabilities arc that the clot is too large to be absorbed. One, two, or more 
stitches should be removed and the clo t completely evacuated, and any bleed
ing vessels secured, fo llowed by a. redisinfcct ion with scrupulous care. Tf this 
is done within from tw, nty-four to forty-eigh t hours, very frequently the case 
will still nm an aseptic course. If in an abdominal case peritonitis arises, the 
saline trea.tmcnt should be instituted at once. Sometimes the bowels become 
greatly distended with flatus, in which case great comfort may be obtained from 
inserting a soft catheter or recta.1 tube, which may be ltcld in place and secured 
from loss within the bowels by a moderately long thread t ied to its ex tremity. 
If the distention docs not yield, a saline laxative in repca.tcd doses, or a tur
pentine enema, will usually relieve it. 

Not uncommonly, especially in hospital patients, delirium tremens will break 
out: this must be treated in accordance with the principl e~ already bid down in 
connection with that affection. Occasionally insanity follows surgical opera
tions, especially those a.bout the bead, uterus, or ovaries. 'The attack may 
often be only temporary, but in some cases it is more or less permanent. 

CAUSES OP D EATH ,\FTER SURGICAL 0PERATIONs.-This may be due to 
hemorrhage, either primary or secondary; to the administration of the anes
thetic, directly or indirectly, as, for, example, by choking from the entrance 
of vomited matter into the trachea; to shock of the opera.tion. due in part to 
hemorrhage as well as narcosis, and also to the traumatism calling for the ope
ration; to entrance of air into the veins; to sepsis from incomplete or imperfect 
anfo.eptic technique; to shock, either primary or secondary, from some organic 
disease of one of the vital organs of the body; to tetanus; to persistent vomit
ing; to delirium tremens; to the formation of emboli or thrombi; to the devel
opment of some intercurrent disease, as pneumonia, peritonitis, bronchitis, or 
some other affection which may be indirectly or directly attrib uted to the opera
tion itself; to ccdema. glotti<lis, caused by an inflammation of the surroun<ling 
tissues in the neck; to an extension of an inflammation from one orga n or tissue 
to another, as a. surgical kidney from a cystit is the result of an operation for 
retno,·al of a. calculus; to perforation of the bowel, owing to a slough caused 
by tearing up adhe!:i.ions. during a.laparotomy, or to .the f?rmation of a slough 
produced by atlhes1 vc mflammat1on between the mtestme and bladder, for 
example, when a fi stulous comm unication was established; or to over-stimu
lation of the heart in an attempt to bring a.bout reaction after operation. 

CHAPTER II. 

ANESTHESIA. 

ANESTITETICS have contributed much to the present success of surgery. 
The first recorded instance of a surgical operation hav i~g ?cen performed 
while the patient was under the influence of ancsthes1~ 1s the rcmov~l 
of a tumor from the neck by Dr. Crawford W. L ong of Athens, Ga., Ill 

1842. No further attem pt, however, was made to introduce an anesthetic 



1116 AN AJIEJUCA.V 'l'EXT-BOOK OF sr.;nc:ERY. 

until 1844, when Dr. Horace Wells, a dentist of Hartford, Conn., first inhaled 
nitrous-oxide gas, and had a tooth extracted without any sensation. With
out doubt, the merit of introducing ether as an anesthetic belongs to Dr. ~for
ton, who in 18-16, at the suggestion of Dr. Jt1chon, a chemist, selected this 
agent for the purpose of extracting teeth. Dr. John C. \\'arren, the senior 
surgeon of the Massachusetts General Hospital in Boston, was applied to by 
Dr. iliorton in the autumn of 18-16, who informed him that he had discovered 
a means of preventing pain in dental operations, and wished to hM'C an oppor
tunity to try it in a surgical operation. The first operation was performed by 
Dr. Warren at the hospital on October 16, 18-16, anrl consisted in the remo,•a.I 
of a vascular tumor of tl~e neck from a young man in the public operating 
room. Dr. :i\Iorton aclmrnistered the ether. In a few months anesthesia, 
hitherto a dream, had become a reality throughout the civilize<l world. In 
1847, Prof. James Y. Simpson of Edinburgh first introduced chloroform into 
sul'gical practice. 

Anesthetics act by producing a paralysis of the cerebral and spinal nerve· 
centers. 'fhere is first a stage of cerebra.I excitement, followed by a stage of 
cerebra.I insensibility, then a loss of voluntary movement, followed by a loss 
of reflex action . Consciousness is lost before the paralysis of the muscles 
supervenes, and a patient is said to be fully anestheti~ed when the nen·e-cen
ters are paralyzed, with the exception of those presiding over the respiration 
and circulation. 

ETHER is chemically the oxide of ethyl, with the formula(C,H,)20. It is a 
highly ,·olatile and clear liquid, with a pungent odor, a sharp taste, and a spe
cific gravity of 723 (at 54.5° F.), and boils at 05° F. It is highly inflammable 
and explosive. This fa.ct should always be borne in mind, because during an 
operation a lighted candle or gas.jet brought near the ether may cause a serious 
explosion. Ether vapor, being heavier than air, always falls; hence if a light 
has to be used, it slioul(l be hc1cl above the ether to avoid the danger of such 
an explosion. If an explosion occurs, the patient's face should instantly be 
covered with a. towel or pillow to prevent burning; the inhaler may be thrown 
upon the Aoor, but neoer the ether-can or bottle, for fear of the spilling of the 
ether and its catching fire. 

Ether is prepared by the action of sulphuric acid upon strong alcohol 
heated to a temperature of 260° to 300° F. A simple test as to the purity 
of ether is to add a little oil of copaiba. to it, when the mixture should remain 
clear; if an emulsion forms, it indicates impurity of the article from the pres
ence of alcohol or water. 

There arc some contraindications to the 'Use of etl1er as an anesthetic. In 
cases of renttl disease ether is generally thought to be unsafe, owing to the 
danger of suppression of the urine ancl shock, although the opposite opinion 
is held by some surgeons. In atheroma of the vessels it is not expedient to 
use ether, owing to the vascular excitement incident to the primary stage, 
which might result in rupture of the vessels from increased tension. In 
patients suffering from emphysema., asthma. or chronic bronchitis ether i$ 
unsuitable, owing to its irritation of the pulmonary anrl bronchial organs. 
Ether is also contraindic~ted in serious a.nd prolonged operation~ about the face 
an<l mouth where the patient cannot be kept constantly breathing the vapor. 
Ether can be safely emp1oye<l when it is neces;;;ary to use the actual ea.utery or 
a lightetl candle near the face of the patient by suspen<ling its administration 
for a few moments, and fanning a.wa.v its vapor before using the ca.utcry. 

In administering ether by a cone or by $Orne inhaler the first few inbala· 
tions should be with a very small amount of ether and largely diluted with air, 
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because pure ether vapor irritates the mucous membrane and causes a spasm 
of the larynx. .After a few inhalations the patient is bewi ldered, the face 
flushed, the respiration rapid, an<l the pulse at first slightly accelerated and 
801IlCWh::t.t StimUlate<l, rrhen follOW$ the period Of H printllJ"!} anestliesia," 
which continues for a brief time, and during which short operations, such as 
opening an abscess, dilating the sphincter, etc., may be done witLout pain 
an<l with almost instantaneous recovery. If during the earlier part of the 
administ.ration the patient is repeatedly directed to hold his arm up, its fall is 
a goo<l mdication of the induction of this stage. l\lany surgeons, however, 
consider this a dangerous practice. 

A period of excitement soon supervenes, and it is often necessary at this 
period to restrain the patient. After the stage of' excitement the patient passes 
into a. sta,tc of muscular relaxation; the respirations are regular, accompanied 
often by snoring, anti attended by a. consitlcra.ble secretion of mucus in the 
mouth. The face is flushed and the skin soon becomes moist. During the 
period of muscular rigidity which precedes that of rela.xation the breathing 
sometimes ceases, and artificial respiration must be resorted to a.t once. 

\\'hile administering ether the fact must always be borne in mind that its 
vapor commonly kills by asphyxia, and not by syncope; consequently, the 
pulse usually keeps up long after the patient has ceased to breathe, although 
in rare cases the failme of the heart is primary, the patient dying of syncope. 
llence, though the pulse is to be watched, the rc~piration r;;houl<l be the prin
cipal object of solicitude. 'l1he syniptoms of asphyxia, come on gra<luall~·, and 
thus a warning is gi,·en, and the first appearance of dangerous S~'mptoms must 
be met with prompt and suitable remedies. There arc certain patients who 
ta.ke ether with great difficulty. an<l in whom its administration is attended 
with some danger. Patients with car<liac obstruction and sluggish circulation 
are very apt to tnke ether badly. If the face is florid or there is much capil
lary stasis, the administration of ether is attended with especial difficulty. 

'J1hc hypodermatic inj ection of t of a grai n of morphine with m of a 
grain of sulphate of atropine has been suggested as a valuable prophylactic 
during cthcrization . 

CHLOROFOID1 (formula CIICI3) is a clear liquid, with a specific gravi ty of 
1.497 a.t 62.5° F., with a sweetish taste and an ethereal odor. 'J1he drug 
should not be allowed to stand exposed to the light, since the article thus 
becomes impure by splitting up into hydrochloric acid and chlorine. 

In administering chloroform a towel ma_v be placed o,·er the patient's mouth 
and be kept moistened by chloroform drop by drop, or about a half teaspoonfu l 
should be poured upon a napkin and held about an inch from the face. but ne,'er 
allowed to touch it, on account of its irritant act ion on the skin. rrhe patient 
should be instructed to close the eyes, since the vapor may inflame the con
junctivtc. A little vaseline may be smeared over the face to prevent erythema 
of the skin. After the patient has inhaled the ch loroform a fow minutes, con
sciousness is lost, the conjunctivro become insensitive. and the breathing assumes 
a stertorous character. During the inhalation the napkin must be kept at least 
one inch from the patient's face, not only because if held nearer than this the 
vapor mi<Tht act as a. vcsicant1 but also and csp.cciall.v because experiment has 
shown th~t the vapor is inhaled under tLe condit ion just stated i11 the strength 
of about 5 per cent. admixture with the air, wl1ich is a proper proportion. 'l'he 
vapor must not be given too suddenly nor continued too long .without allowing 
fresh <tir to be inspired. 'J'hc patient sLoul<l be always placed 111 the recumbent 
posture, and never allowed un<ler any circu1m;tances to sit up erect. Before 
th e patient is fully anesthetized convulsiYc movements often ta.kc place and 
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the face becomes cyanosed. It is best in such case not to struggle with the 
pa.tient, but to discontinue the inhalation until the cyanosis has disappeared, 
when the napkin can be replaced over the face. Occasionally, without con
vulsive movements or lividity of the face, the patient pa.~ses quickly into an 
unconscious state. 'fhe pupils should be closely watched to ascertain if they 
i·espond to light or if they are dilated. Failure of tlic pupils to respond to 
light, or their wide dilatation, is a sign of approaching danger, and the inha
lation should be at once discontinued, the head lowered, the tongue drawn 
well out of the mouth, the heart stimulated, and artificial respiration begun. 
~1.1he loud stertor indicating the closure of the larynx by the epiglottis is a sign 
of da,ngcr, and must not be mistaken for snoring, in which a patient often in
dulges while profoundly under the influence of an anesthetic. 

ln beginning anew t? place the chloroform over the face of a patient upon 
whom its use has been discontinued on account of some serious signs, the vapor 
should be carefu lly and slowly given, otherwise fatal syncope may follow in a 
heart already affected by a previous overdose. During the entire period of 
taking chloroform the finger should be kept over the temporal artery, to detect 
immediately the slightest change in its character or volume. Every respira
tion should be watched. It is not enough to watch the movements of the chest, 
because the glottis may be closed and the chest-wall move, and yet but little 
air enter the lungs. 'l1he hand may be pla.cc<l over the mouth and the current 
of air recognized. In case the glottis is closed and the vapor has filled the 
pharynx, the patient becomes asphyxiated, and as soon as the glottis is open a 
condensed volume of vapor instead of fresh air is drawn into the lungs. If the 
patient is suffering from a weak and feeble heart, this sudden overdose may cause 
a fatal termination. A patient may die either on account of asphyxia or from 
heart-failure. The asphyxia may be due to the presence of a foreign body in 
the larynx from vomited material, or to a. too condensed form of vapor which 
the pa,Lient has been allowe<l to inhale. H eart-fail ure is a frequent cause of 
death <luring the administration of chloroform. ~rh e face becomes pale, the 
finger-nails turn blue, the pupils become dilated, the pulse flickers, and the 
heart's action is a.nested. As a. rule, this accident occurs only in a heart which 
has undergone fatty degeneration or in which mitrnl or aortic valvular lesions 
exist. The respiration often keeps up even after the heart ceases to beat. Hence 
in giving chloroform the great importance of watching especially the pulse in 
addition to the brca.tbing. Death may occnr from syncope during the first few 
inhalations, or it may occur at the end of the period of anesthesia, but under 
these circumstances some warning of impending danger is given by the gradual 
onset of the symptoms. 

Of course in giving any anesthetic it is highly important that the lungs as 
well as the heart and the kidneys should be sound. 'J.'hc anesthetic is probably 
never eliminated entirely by the lungs, but only with the a.id of the excretory 
organs generally. [f the lungs have a smaller area than usual on account of 
disease, just so much more strain is thrown on the kidneys, and if, in addi
tion, the latter are contracted or fatty, tho danger is greatly increased, espe
cially if ether is U'Cd. Chloroform usually kills by its depressing action on 
the heart, ''°d it seems highly probable that it often docs this by the prop
erty which it has been shown to have, of destroying the contracti le power 
of the cardiac muscle when it reaches it in a. sufficiently concentrated form. 
Various circumstances may greatly affect the degree of its concentration .in 
the lungs and the circula.tion, and thus increase or decrease the danger of its 
employment. Of these the most important are those connected with the char 
racter of the respiration of the patient and tlic circulation tlirough the lungs. 
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For example, a given quantity of chloroform, say one dram, will exert its 
greatest effect when the respiration is deep and quick, because the vapor 
is then carried, in a. given period of time, in larger quantity into the air
spaces of the lungs. If, at the same time, the patient, being only partially 
anesthetized, stops suddenly after breathing cleeply-i. e. closes his glottis and 
strains-he increases the rapidity of absorption of the ch loroform vapor into 
the blood; or if the movement of blood through the lungs is exceptionally 
slow, as shown by a dusky or congested appearance of the face, the opportunity 
fo r absorption wi ll lik ewise be g reater, and the blooJ. will reach the heart over
charged with chloroform, and possibly produce its poir.:.onous effect. 

A combination of these conditions, therefore, should put the :rnesthetizer , 
especially one who employs chloroform, on his g unr<l. During the preliminary 
stages of ch l orofor~1ization at )cast it may be said that a patient who is suffering 
from shock after mjury or accident, who is only partially :mesthetized, whose 
face is <lusky or congest_ed, and who is struggli ng against the anesthetic, is in 
the greatest danger. l\la.ny deaths have occurred from chloroform under these 
circumstances and in this first stage, or so-call ed "'stage of excitement." 

The second stage is the period of true anesthesia, during which conscious. 
ness and sensibility are abolished, the muscles partl.v relaxed, the pulse weak, 
the breathing often shallow and feeb le: it is during this stage that operations 
should be performed, and great care observed to limit the quantity of ch loro
form used to the least amount necessary to continue the condition without 
causing it to pass into the third stage, or that of dangerous narcosis, in which 
there are increasing weakness of the pulse. stertorous breathing, complete abo
lition of the reflexes, and other indications of profound in vol vemcnt of the nerve
ccnters. This is st ill more dangerous than either of the other stages. 'l'bere 
may be no premonitory sym ptoms of danger, or it may be indicated by either 
great paleness or congestion of the face or by marked irregularity and failure 
of the pulse. 

It seems probable that the position of th e patient during the adm inistration 
of chloroform has someth ing to do in increasing or diminishing the risks of 
respiratory or card iac failure. I t is said that during gynecological and obstetric 
operations. in which the patients arc kept ly ing on the left side, the pulse and 
respiration have been more satisfactory during aneslhcsia from chloroform than 
when the patients have taken it in the dorsal position. It may be that the view 
which attribute!' special safety to the drug in obstetrical cases took its origin in 
the fact that the customary obstetrical position in England :rnd in this country 
is upon the left side. Jluxton thinks that the influence of po8ition is unques
tionably important, and is due to the fact that the condit ion of the heart, lungs, 
tongue, and larynx is more nearly correct physically and physiologically when 
a patient is placed in the left lateral position instead of on tl1 e back. In his 
opinion, the difference in the condition of the pulse and rm;piration of patients 
ch loroformed in the dorsal and lateral positions has been so striking as grad
uall.v to force on one the lesson of placing every patient, where it is possible, 
on the left side while cbloroformjng him. 

Poisoning from Ether and Chloroform.-In his address before the 
Berlin Congress of 1890, Dr. IL C. Wood called attention to the value of.forced 
artificial respiration, and to its superiori ty to the ordinary plans as practised 
upon the human being. H e stated that he had rcpcatcdl.v taken do~s in which 
both respiratory and heart movements had been absolutely arrested by chloro
form or by ether, and had restored them to li fe by pumping air in and out of 

~~:~~~~:~tel\~! u ;~~~~o~-~~~~r;t~m ~~~ \~ '~,:~arotf 11;:,tc~{ . a~:i~c~;l ~-~~:;'~a~~~ 
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in severe morphine-poisoning, so that the metho<ls of the physiological labora
tory must be consi<lcrcd as applicable to human beings. Dr. Fell's apparatus 
consists of a pair of foot-bc11ows, by which a.iris forced into a receiving cham
ber, which is connected with an apparatus for warming the air, and a valve 
which can be opened and shut by a movement of the finger. 'fhis valve, in 
turn, leads to a tracbc::i..tube which is inserted into the trachea of the narco
tizc<l subject. When the valve is opene<l, the air rushes through the chamber 
into the lungs an<l expands them; the finger is lifted, the valve shuts, the 
lungs contr::!.ct, and so the respiration goes on . Experiments upon the dead 
body convinced Dr. Wood that the trachea-tube is not necessary, and that a 
closely-fitting face-mask, such as is employed for the inhalation of nitrous 
oxide, will suffice in most if not all cases, and that an intub::ition-tube makes 
a good substitute for the trachea-tube. All the apparatus that Dr. Wood 
believes ncccs:;ary is a pair of be1lows of proper size, a few feet of India.
rubber tubing, a. face-mask, and two sizes of intubation-tubes (in case the face
mask should not suffice); there should also be set in the India-rubber tubing 
a meta.I tube with an opening similar to that commonly found in the tracheal 
canula. of the physiological laboratory, so that the opera.tor can allow the escape 
of any excess of air thrown by the bellows. 

In using this apparatus the mask should be first tried, care being exercised 
tO sec that by a thread passed through it the tongue is well drawn forward and 
held in place, so that the epiglottis is kept up. If the lungs do not fully 
expand, the intubation-tube may be employed. The lungs should be thor
oughly but slowly expanded by each stroke of the beJlows, and a respiratory 
rate of about sixteen to twenty a minute be steadily maintained. It is essen
ti:>l to free the lungs and blood as rapidly as possible of chloroform by quickly 
changing the re~idual air of the lungs i but of course due care must be exer
cised tha.t no force sufficient to rupture the air-vesicles be employed. When 
the symptoms arc protracted and the body temperature fai ls, external warmth 
must be used, nnd the temperature of the room, unlcRs the air entering the 
lung.1:; be artificiaJly heated, should not be less than 85° F. 

NrTROUs-OxrnE GAS (formula N20) consists of nitrogen and oxygen in chem
ical union . 1'hc gas is made from nitrate of' ammonium, which is heated in a. 
glass retort until at 226° F . the salt melts, and at 460° F . it gives off the gas. 
This gas is stored for use in gasometers or in steel cylinders in which it has 
been liquefied by preRsure. This is the best form for surgical use. On turn
ing a key the gas escnpes into a rubber bag (which comes with the apparatus), 
in which it is instnntly vaporized and from which it is inhaled. When the gas 
is administered it enters the blood by diffusion thrnugh the thin 1rnlls of the 
air-cells in the lungs. 'l'he physiological effects are diminution in the number 
of the rcspira.tions, and the brea.thing also becomes shaJlow. If the gas is 
pushed to a. dttngerous dose, the effect is entire cesRation of respiration. The 
heart, however, pulsates until some time after breathing has ceased. It is 
therefore of the greatest importance to watch carefully the respirations when 
this anesthetic is administered. 

The duration of unconsciousness is about one minute; hence, while this gas 
is the safest of aJI anesthetics, its great dra.wback is the short interval of time 
during which anesthesia. continues. Nitrous oxide can be administered, ~1ow
evcr, by one accustomed to giving it so that an opera.tion occupying cotlSlder
able time can be performed. 

ln administering the gas a. cork or a piece of wood with a long safety-string 
attached to it is placed between the molar teeth. The mouth-piece is then 
placed over the face, the nostrils are closed by the thumb and finger, and the 
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p:itient begins to inhale the gas. " "hen the lungs arc filled there is a slitiht 
cyanosis visi hie about the face and c:.us an<l the tips of the fingers. In a. few 
seconds later the patient begins to lose consciousnc:-s. During this time the 
room should be kept quiet, and no loud talking indulged in. as this is apt to dis
turb the pa.ticnt and Lring him back to consciousness. Within one minute from 
the inhalation the pupils dila.te, the face loses all its expression, and stra.bismus 
is observed. In a. very short time deep anesthesia. supervenes, aecompanied by 
stertorous breathing an<l muscular twitcbings: tLc conjunctivre become in~cnsi
tive to touch. and the eyeball its.elf oscillates. The rc~pirations ~oon hccome 
slower a.1Hl shallow. The pulse a.t tLis stage 8hould be watched, arnl if there 
is any change the inha.la.tion of the g~ ~hould be immediatc~y discontinued. 
'She stcrtor and cy:i.nosis u1·e the signs mdicating that the patient is ancsthe
ti1e<L 'J1he ces~ation of stcrtor, the disa.ppea.rance of the cy:mosis, and the 
absence of convu lsive movements imlica.te the return to consciousncss1 wliich is 
sometimes ushered in by a shriek or cry. During the stage of anesthesia. pro
ducC(l by nitrous.oxide gas there are no emergencies which arc peculiar to this 
anesthetic, and none which arc not fu11y covered by 1hc rnles laid t.lm\11 for the 
management of accidents during the a<lmmistra.tion of any anesthetic. 

Rules for Giving Ether and Chloroform.-'J'he patient should not 
eat any solid food for four hours before raking an :mesthetic, nor any fluid food 
less than two hours before the operation . He may take some brandy and 
cracked ice ten minutes before inhaling the anesthetic. 

The anesthetizer l'lhoulcl always listen to the patient's heart, and at the same 
time assure the pa.tient that this act is a part of the routine treatment in giving 
an anesthetic. If he is adroit1 he cnn turn this to good advantage by assuring 
the patient that his heart is free from any disease. 

The patient should always agsume the recumbent position, which facilitates 
the circul:.Ltion between the heart and the brain . Syncope is more lik ely to 
occur when the pa.tient is in the l'lilling posture. 

A ll articles of dr~s ::1hould be loosened, so as to have nothing to impede or 
constrict the respirntion and the circulat1on 1 especially about the neck <tnd 
abdomen. 

The urine should always be examined, especial1y before ether is given. 
In givmg ch loroform apply vaseline over the face to prevent irritation and 

excoriation of the sk in by the vapor. The eyes must be closed, so that a con
juncti vitis will not be produced. 

False teeth must be remo\·ed, and tobacco or any other foreign body in the 
mouth ta.ken out, lest it might become loose and fall back into the pharynx or 
larynx. 

In applying the towel or inhaler to the mouth allow at first a free admix
ture of air with the vapor. Assure the pa.ticnt that, though the first few 
inhalations arc (fo:agret"able. they are free from danger. 

Instruct him to take a few fu11, deep inspirations in quick succession and 
count out loud up to fifty. 

Watch the number and character of the respimtions, and also feel every 
pulsation of the temporal artery from the beginning 10 the end. Clear the 
mouth and throat from mucus whenever it seemR to impede the free entrance 
of air into the larynx. If mucus accumulates to nny serious extent in the 
bronchial tubes1 inversion of tlie patient will get ri<l of it. 

When the eyelids can be ra.ise<l without resistance and the cornea. is insen· 
sitivc, the p:iticnt is usually fully anesthetized. Do not begin an opera.tion 
until the patient is entirely under the influence of the anesthetic, as it is dan. 
gerous to operate during partial anesthesia. 

7l 
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If rnmiting occurs, turn the patient's head well to one side, open the mouth 

wid~d~~~~l~~::c~hn~s~~:~~! :~~~~~a~~n;~esthctic be given unle~s the adminis-
trator has tongue forceps, a mouth-gag, the necessary cardiac stimulants, and a. 
hypodcrmatic syringe at hand. ~I.1ra.cheotomy instruments, the battery, and 
.an app:tratus for forced artificial respiration should always be within reach in 
"hospital. 

JJiortality.-It is not surprising that any drug which is capable of depriv
ing a patient of consciousness and of rendering him insensible to pain is not 
entirely devoid of danger. Death from an anesthetic can often be traced to 
some carelci;sncss. When carefully watched and administered properly there 
is, as a rule, but li ttle danger. Sometimes, however, even with the best of 
care, sudden death will occur. 

It is very difficult to give any accurate statistics as regards the mortality 
of anesthetics. It has been stated that chloroform kills one patient in every 
ten thousand; sulphuric ether, one in every twenty-six thousand; and nitrous
oxide gas, one in every one bun<lred and fifty thousand. If the anesthetic is 
restricted to one of the three just mentioned, the mortality is one person to 
every sixty thousand persons anesthetized. This represents only an approxi
mate danger, but in careful bands and with every necessary preparation there 
is practically very little danger. Some deaths have resulted from the cases 
having needlessly been anesthetized in the sitting posture, often by incom
petent persons, and without the proper means at hand to meet the sudden 
emergencies that may arise. E\'ery surgeon should observe the above rules, 
and should inform himself in detail in regard to every patient before an anes
thetic 1s acltuinistered. 

ACCIDENTS OCCURR1NG DURING THE AD:'IHNISTRA'rION OF AN ANESTHETIC. 

Dea.th may occur suddenly from paralysis of the heart. This accident is 
lik ely to ha,ppen when the vapor is administered in too concentrated a form to 
a patient suffer ing from :t fatty or enlarged heart. '_!'he respirntions continue 
aft.er the heart has ceased to beat. In sudden syncope produced by an over
Uose of the anesthetic the patient's head should be immcdia.tcly lowered almost 
to the floor. 

Death may occur by asphyxia due to a falling back of the tongue over the 
epiglottis. The tongue in this case should be forcibly dra.wn well out of the 
mouth. Df'a.th ma._v also occur by a tetanic fixation or by relaxation of the res
pirator_y muscles. In the two latter conditions the heart pulsates while the res
pirations have ceased. Artificial respiration should be kept up, and nitrite of 
amyl administered by inhalation in three-drop doses. 

Death, again, may occur from coma on account of a. violent congestion of 
the brain. 'l1his accident is more likely to arise in patients addicted to the 
alcoholic habit or in cases of renal disea:-e or in epileptics. 

Death may also be caused by entrance of vom ited material into the larynx 
and trachea. 

Finally, death nmy occur from a. eombina.tion of the causes already men
tioned, associate<l with traumatic or surg ical shock . In exceedingly nervous 
paticntR tympanites of the stomach often irritates the pneumogastric nerve and 
enfeebles the heart's action. Removal of the gas in the stomach is to be 
secured if pos~ible, in order to a.void danger. . 

When :my of these conditions-which arc likely to occur during anesthesrn. 
from chloroform, but may also be produced by ether and other anesthetic 
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agents-are threatened, the duty of the anesthetizer should he the same in 
e1·ery case. Ile •lwul<l promptly take the following procautions: 

1. Remove the anesthetic, and secure a plentiful supply of fresh air about 
the head and face of the patient. 

2. Place the fingers back of the angles of the inferior maxilla and press it 
strongly forward, thus carrying: with it the tongue. 

3. Seize the tongue with forceps and dra:w it forward. 
4. Lower the head of the patient, and, if the case is grave, raise the lower 

limbs, pelvis, and trnnk higher than the bead an<l shoulders. 
5. Use forced artificial respiration, or, if the appa.ratus for this is not at 

hand, then begin the movements of artificial respiration, catching the arms at 
the elbows and ca rrying them outward and upward until they almost meet in a 
line above the head, then bringing them down again un ti l t!tcy touch the ante
rior surface of the chest : at each movement moderate pressure should be made 
upon the lower portion of the chest. These motions should be repeated not 
oftener than sixteen or eighteen times per minute. 

6. Dash alternately hot and cold water or ether on the front of the chest 
and abdomen. 

7. Give hypodermatic injections of strychnine, tincture of digitalis, or nitro-
glycerin. 

8. Rub the extremities strongly toward the heart. 
9. Compress the abdominal aorta. 
The last two methods arc intended to keep the blood in the region of the 

heart and great nerve-centers, where, at least during the period of shock, its 
presence is vitally important. 

10. Faradize the diaphr:igm through the phrenic nene, placing one pole 
on the pit of the stomach and the other OYer the base of the neck at the 
externa l border of the sterno-mastoid muscle. 

11. mall lumps of ice, or "ice suppositories," inserted into the rectum, 
will sometimes by rellex action bring about deep breathing. 

12. As soon as the power of swallowing returns, use diffusible cardiac 
stimulants-alcohol and ammonia, etc. 

Choice of an Anesthetic.-The general concl usions may be formulated 
as follows: 

1. As a rule, ether, as the safest of the more powerful anesthetics, is to be 
preferred; the lessened risk to life more than counterbalances its minor dis
advantages. 

2. Chloroform may be employed when ether has failed or cannot be pro
cured1 or when there is a distinct record of serious trouble during a previous 
etberiza.tion. I t is possibl.v s;:1Jer in chi ldren than in adults, and it is said to 
be exceptionally adapted for administration in obstetrical cases. It has some 
distinct advantages over ether in cases of stcnosis of the larynx or trachea, 
and may be considered in those cases of emergency in which an operation has 
to be performed a short time after a solid meal. As secondary indications fo r 
its employment the following may be mentioned: (a) protracted operations 
about the mouth, jaws, nose, or pharynx which necessitate tlw mouth and 
nose being uncovered; (b) operations calling for the employment of the actual 
cautery in the vicinity of the mouth. though ether may be used as above 
directed; (c·) severe bronchitis, emphysema, or asthma; (d) extensive renal 
disease; (e) marked atheroma. 

3. Nitrous oxide shou ld be employed in operations which can be completed 
in from two to fi.\·e minutes. 

4. Methylene, methylene ether, and the various anesthetic mixtures, such 
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as the A. ('. E. mixtu,.e (Alcohol one pnrt, Ch loroform two parts, and ELher 
three parts) arc not_ so safe as _ether alone, and have no decided ad rnntagcs to 
compensate for the mcreased nsk. 

LOCAL ANESTllE~IA.-It often is necessary to perform certain minor ope· 
rations where it is undesirable to administer a general anesthet ic. The open. 
ing of a felon or an abscess, paraccntesis thoracis, the rcmon\I of a toe·nai l or 
a. wart, the extraction of a splinter, are some of the minor operations where 
local anesthesia. is most val uable. 

There are several ways to produce local anesthesia. One of the simplest 
is to place over the part to be incised a. sma.Jl muslin bag containi ng some ice 
pounded very fi11e, with salt, which must be kept in contact with the sk in for 
two or three minutes or until the skin is blitnched. Another way is by spra:~
ing pure ether or rhigolenc over the part by a hand-atom izer. Recen tly the 
spray of ch loride of ethyl has been employed to advantage. It comes in small 
glass tubes. 'l'hc tip is broken off and the fine jct of the volatile fluid is 
directed upon the part and q uickly ch ills or even freezes it. In certain tis
sues, among which may be mentioned the scrotum, a slough may result from 
local anesthesia.; j udgment, therefore, must Le exercised in its employment. 

ETHYL CuwnrnE is a local anesthetic which possesses superior advan
tages. I t is made by the action of either hydrochloric acid or phosphorous 
ch loride upon alcohol. The great volatility has been overcr1me by the use of 
glass bulbs upon one end of which is a c.ipillary orifice to which is attached a 
copper screw thread for the cap. ~l1b e bulbs contain enough of th<' ethyl 
chloride to produce anesthesia. in at least a dozen ca~es. 'The action is very 
ra.pid, and it is said to produce no local inj ury or any const itutional clanger. 
For such minor opera.t ious as opening abscesses or carbuncles, removal of 
splin ters, extraction of teeth, removal of small subcutaneous tumors and 
ingrow ing toe-nails, this local anesthetic is of great value. Th e thermo
cautcry C<tn be applied to a surface upon which this local anesthetic is applied, 
providcJ only the cautery iron does not approach the jct of spray and a. suffi
cient time has elapsed to permit of e \•aporation, which requires but a. few 
seconds. A li tt le vaseline smeared over the su rface of the skin which is to be 
anesthet ized will prevent the transient redness. Tn order to produce local 
anesthesia the bulb should be helcl in the palm of the surgeon's hand, and 
then the cap unscrewed and the jet of spray directed to the spot, with the 
nozzle about six inches from the skin. The integument almost instantly 
becomes red, which is at once followed by a white color, which is indicative of 
insensibility. rrhe effect continues about two minutes. TLe action of the 
drug can be hastened by blowing on the skin upon which the jet falls. 

In clrntistry a special bulb is prepared, and this jet is directe1l to the gum, 
which bas been previously dried and over which some va~cline has been 
smeared. 'l'hc rest of the gum ancl the teeth should be protected by a piece 
of linen. 

'l'lte .llyd1·ocltlorate of Coca'ine, as suggested by Dr. Kohler, is another means 
of producing insensibility to pain. I t cn n be best employed in parts where the 
circula.tion can be con fined within a. limited area. In incision of a. felon, for 
example, a. stout ligature should be placed around the finger, the cocaine in· 
jected into the skin, and the drug al lowed to remain in the finger, the blood 
of' which is thus cut off from the general circulation b,\· tlie ligature. 'fhe 
use of 1he ether spra.y as a. preliminary measure to lhe hypoderrnatic injection 
will make the operation ahsolu tely painless. In operations upon mucous sur
faces the coca'ine is foun(l to possess remarkable ;rnesthetic properties. 'fhe 
solution need 011 ly be applied to the mucous membrane by a small swab of rot-
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ton. Insensibility follows in about three to five minutes, and continues for 
from fifteen to twenty minutes. Operations of considerable magnitude have 
sometimes been done under coca'ine, using it first by hypodermatic injection, 
and then dropping it in the wound from time to time. 

The drug must be usrd with caution, especially about the hearl, as not a 
few ala.rming cases of syncope, rlelirium, and paralysis or tet:rnic fixation of 
the re piratory muscles have been observed. ln those mild cases of cocalne
poisoning which arc characterized merely by pallor, tremor, restlessness, and 
wea.k pul~e, st imulants and rccumbency arc all that will be required. In 
severe cases <lea.th ma.y occur in two modes-by paralysis of the respiratory 
center and by tetanic fixati on of the respiratory muscles (Mosso). ln those 
which manifest respiratory failure the hypodermatic use of strychnia. is attended 
with the best results. In those cases in which tetanic fixation of the che:itt
muscles occurs (as a part usually of general convulsions) cblornl by enema is 
of great value. In convulsive cases inhalations of amyl nitrite or bypoder
matics of nitro-glyccrin arc to be employed. When delirium is violent, if the 
heart be not very weak, chlora.l can be used, or byoscine in small doses hypo
dermatically. '11he patient when very delirious will require to be restrained. 
The bladder should be emptied and the action of the kidneys st imulated. The 
subsequent tendency to sleeplessness is to be antagonized by a hypnotic. 
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CHAPTER III . 

PLASTIC SURGERY. 

GENERAL PRINCIPLES.-This branch of surgery includes all operations for 
the repair of deficiencies of embryonal development, as hare-lip or exstrophy of 
the bladder, for the replacement of parts lost by accident or disease, as lupous 
or syphilitic destruction of the nose, and for the restoration of the function of 
parts restrained by cicatricial contraction from injury or disease, as eyelids 
bound down by scars, a joint fixed by the cicatrices left by a deep burn, etc. 
1.1hc tissues employed <Lre commonly those obtained from other portions of the 
patient's body, or they may be transferred from a donor. The termination 
"plasty" is often appended to the name of the organ or part to be repaired or 
replaced, and the word thus formed becomes synonymous with such restoration, 
as "cheiloplasty," the formation of a lip. Retrenchment of abnormally large 
noses or ears belongs to this branch of surgery. 

Although bone, muscle, nerve, periosteum, and mucous membrane ha.ve all 
been used in certain plastic operations, the skin with its subcutaneous tissue is 
that most frequently employed. With the exception of bone and nerve, the 
portions of tissue used must be about one-third larger than the defect to be 
repaired, since they a.re sure to shrink both immediately and for many weeks 
subsequently. Flaps should have their pedicles as broad as possible, fashioned 
with curved outlines, thus admitting of greater stretching; they should include 
the larger vessels of the µarts, with which their long a.xis should coincide; and 
they should never be subJected to either tension or torsion if these can possi
bly be avoided; indeed, when a choice exists between a. simple operation involv
ing one or both of these procedures and another more difficult. and elaborate, 
the latter should be chosen. 

FAVORABJ~E AND UNFAVORABLE CONDITIONS.- As syphilis and lupus are 
frequently the causes of deformities which require plastic operations, it is abso
lutely essential in the first disease tha.t some months shall have elapsed since 
any manifel3tations of syphilis were detectable, and that the patient shall have 
been treated for a prolonged period with antisyphilitic remedies; while in a. 
patient who has suffered from lupus it is imperative that all the diseased tissue 
shall have been long since destroyed, as shown by a perfectly sound cicatrix 
which has remained healthy for some months. Hare-lip or cleft-palate opera
tions must never be attempted when there is any disturbance of either the 
gastro-intestinal or respiratory mucous membranes, for manifest reasons over 
and above the distinctly increased risk to life. Rigid asepsis is far better than 
antisepsis1 and is essential if Thiersch's method of skin-grafting has to be em
ployed to fill up the gaps left by deficient flaps or to close the surfaces from 
which these have been dissected. 

'l'he .first step in any plastic operation must consist in the proper freshening 
of the e<lges of the parts to be apposed or of the surfaces to which flaps are to 
be transfer~·ed. This may be incidentally done when rcmo\·ing cicatricial tis
sue, looscnmg up the bound-down alar cartilages of a. partially destroyed nose, 
or the surface may have to be specially freshened, as in the case of hare-lip. 
~L1he largest attainable raw surface must be secured wherever merely the edges 
of flaps are to be apposed, provided that this does not entail such destruction 
of tissue as will add a worse evil-viz. tension of flaps from lack of tissue, as 
in cleft palate; but the same end can often be secured without any removal of 
tissue-or at least with very little- by splitting the edge of the cleft on one side 
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and removing a strip of tissue on the other. It is rarel.v advisable to freshen 
both surface:-; by splitting:, because proper coaptation will then be difficult. 

'l'hc se<:ond step must b~ the arrest of hemorrhage, otherwise primary union 
may fail from the interposition of a. clot. Thi s shou ld be done either before 

~~W!m 

<<G 
coaptation or by using such methods of suturing as will secure this arrest after 
closing tLe wound: this is peculiarly necessary when transplanting mucous 
membrane. ' l'hc t/1ird step is to adjust the parts with so littl e tension that the 
sutures merely retain. but do not pull, the parts together: this is the secret of 
success in operations for deft palate. Tb e.fiwrtli step is. when flaps from other 
parts have been employed, to close the gap left by their transpla.ntation. The 
fifth step is to dress either aseptically or antiseptically in such a way as to 
avoid motion or frequent handling of the pa.rts. 
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Where the repair of the defect or tbe ornrcoming of a deformity requi1·es a 
series of operations, as often happens, sufficient time should be allowed for all 
shrinkage and re:tdjustment of parts to have taken place before any further 
operation is attempted. Sutures which it is desired should last for many 
days must be of wire, or preferably of silk, both as fine as will bold. Where 
extensi,rc and deep wounds are to be apposed, buried sutures of catgut are 
best, although fine aseptic silk will do. Sometimes coaptation with immobility 

Fw. 438 

Plastic01>eratio11 forExlrovcrsionoflheBladdcr(Ashhurst). 

of the wound-Rurfoces and of the tiss'Jes for some distance around is best 
secured by the "splinting" action oi bare-lip pins with figure-of-8 ligatures. 
An admirable means of removing tension from the wound-edges so that ~he 
superficial sutures sh:ill merely hold the margins together is the "relaxation 
suture" in some one of its forms. Catgut is unreliable, and should be used 
only in the form of "buried sutures," or perhaps in between silk sutures. 

C1.ASS1FrCAO'ION OP METllODs.-Dcformities and lesions are repaired by 
one of four methods-:-viz. (1) approximation of parts; (2) interpolation of 
flaps derived from conlll(uous or distant parts, a pedicle being left: (3) trans
plantation of flaps without pedicle; (4) retrenchment of redundant parts. 
Roberts' table, which is here reproduced, slightly condensed, gives an admir
able epitome of the whole subject: 
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~IETHODS USED IN PLASTIC SURGERY. 

DISPLA CEMENT- stretching or sliding of tissues. 
I. Simple approximation a.ft.er fresliening the edges, as in hare-lip, vesico

v:iginal fi stu) re, etc. 
IL Sliding into position after transferring tension to adjoining localities, 

as in V-sha.ped incisions for ectropion and cicatricia l contraction of 
joints after burns, and in linear incisions to allow stretching of skin 
to cover large wounds and to relax contracted parts. 

INTERPOLATION-borrowing material from adjacent r egions, from a limb, or 
from another person. 

I. Transferring a flap with a pedicle . 
.tl. Putting in place at once: 

] . By rotating the flap and the pedi clc in its own plane through 
one-fourth or one-half of a circle, as in making an upper 
eyelid or a. nose from the forehead . 

9 By twisting the fla.p on jts pediclc, as in making the side of 
nose from a lip. 

3. By everting the flap entirely with the raw surface uppermost, 
as in covering exstrophy of the bladder by a scrotal flap . 

4. By superimposing one flap on an~ther which has been everted. 
as in Wood's operation for cxstrophy of the bladder. 

5. By carrying the thip across an intervening portion of skin, 
and fixing only its end to the p:nt to be repaired-a 
method rarely employed; when the fl ap has become 
attached the ped icle is severed. 

B. Gradually carry ing a flap into its permanent position by a series 
of partial sliding, transferring, or twisting operations-seldom 
employed, and advisable only when there is nothing but cica· 
tricial tissue in the immediate vicinity of the part to be 
repaired. 

II. Transplanting without a pedfrle. 
(a) By accurately suturing in position portions of tissues recently re. 

moved from the part itself, from other regions of the patient's 
own body, or from a lower animal; e. g. replttcing the bone 
after trephining, interpolating pieces of nerve·trunks between 
the freshened ends of div ided nenes in sccomhiry operations 
where there has been loss of' substa nce. 

(b) By skin-grafting in some one of the forms presently to be 
described.* 

RETRENC IHI ENT-remov ing redundant material and causing cicatricial con
traction. 

J. By cutting out elliptical or sem i.elliptical pieces of t issue, as in ptosis, 
cystocele, etc. 

IL By cutting out triangular or wcdge·shaped portions of t issue, as in 
closing the vaginal aperture, decreasing the size of n. lip, nose, etc. 

H.E v 1rn.01 ~·s METH OD o:F Sl{IN·GRAFTJNG.-Strictly speak ing , the term 
•·epidermic g rafting," by which R everdin originally dcsign;itcd the procedure, 
is the on ly correct one, since" the epidermis by itself, but the li ving epidermis, 
that of the deep layer, is alone necessary for the suece$S of the graft." For 
succe::is the genernl hea lth of the patient must be good and the granulations of 

* Rea.djn,.;tment of recently severed finger-tips, nose, etc. is sometimes incorrectly classed 
among the plastic opera tions. 



1130 AN AJfERICAN TEXT-BOOK OF SURGERY. 

the ulcer healthy; moreover, when possible, complete ascp!-l.is ~hould be secure<l 
and maintained, because all antiseptics endanger the vitality of the grafts. If 
antiseptics are requisite to secure asepsis of a freely suppurating ulcer, they 
must be thoroughly removed by prolonged douching with sterilized normal salt 
solution (6: 1000). Small grafts about the size of a large pin's head will do 
quite as well as large ones, and are far Jess painful to obtaiu from the donor. 
When procured from another individual, it is imperative that all possibility of 
specific trouble be excluded, and that the donor be young. 

Amputated limbs-even the skin of recent cadavers has been used-ma.y 
supply the grafts, since Martin bas shown that after many hours of exposure 
in the open air at a temperature of nearly 32° F . grafts could be successfully 
appli ed, but that at such temperatures as 82° F . exposure of from six to sernn 
hours destroyed their vitality, so that the limb of a healthy indi vidual ampu
tated for some accident may be utilized for grafting purposes for at least twenty
four hours if kept cool-in a refrigerator, for instance. 'l1he skin of any of 
the lower animals may be employed, especially that covering the abdomen of 
the frog. In most in tances some other portion of the patient's own sk in must 
be utilized. Much difference of opinion seems to exist as to whether grafts 
from the skin of a black transferred to a white patient will remain pigmented. 
and vice versa, so that it will be better always to graft blacks from blacks and 
whites from whites. 

Method of Performing the Operation.-Ifaving rendered the ulcer, 
the neighboring skin, and the part from which the grafts are to be taken asep
tic, the point of an ordinary (aseptic) sewing needle should be thrust under the 
epidermis, the skin elevated, and the graft shaved off by a sharp scalpel or cut 
off with a pair of small curved scissors. 'l'o ensure obtaining the deeper, active 
epithelial layers, a small portion of the derm should always be removed. The 
graft must then be gently deposited 1 cut surface downward, upon the granula
tions by means of the nee<lle, avoiding any pressure such as will induce bleed
ing. Having placed as many grafts as desired, very narrow strips of protective 
or of thin pure rubber or gutta-percha tissue should be applied over the grafts, 
extending for a. couple of inches on each si<le of the ulcer, interlaced in such a. 
manner as to ensure retention of the grafts and at the same time allow of free 
escape of any serous or purulent secretions. Over the protective a compress wet 
with the salt solution must be applied. Next a piece of oiled si lk or protective 
must follow, then a pad of absorbent cotton and a gently applied bandage; 
sometimes a light plaster-of-Paris or silicate-of:.sodium bandage is advisable, 
especially on the limbs of children when the grafting is clone near the joints 
In from twenty-four to forty -eight hours all dressings but the la ttice-work of 
protective should be removed, the parts gently irrigated with warm salt solu
tion, and a dressing identical with the primary one applied, repeating this pro
cedure from time to time, and at the end of a week removing the protective 
strips next the grafts and reapplying if necessary. In many instances the 
grafts shed their cuticle, which floats off in the discharges, the operation 
apparently having failed from loss of the entire graft, but at the next dress
ing commencing growth of epidermis will often be shown by bluish-white 
spots, not only where the grafts were supposed to have taken, but also 
where they were thought to have been shed. As the grafts extend eccen
trically, each capable only of producing an area of about half an inch of cica
trix, and stimulating to healing the contiguous sluggish borders of the sore, 
they should be placed about half an inch from one another and from the bor
ders of the ulcer, or, when this is irregular in outline, rows of grafts sbo~ld ~e 
placed so as to cut the surface up into triangles and irregular figures, which tf 
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skilfully planned will diminish the extent of Rurface each 11raft must cover, and 
consequently their number and the pain incident to their removal. If one 
grafting will not suffice, the operation should be repeated. ~'be spots from 
which the grafts have been taken are best treated by dusting them over with 
sterilized iodoform and covering them with dry absorbent cotton and a band
age1 the drc::::sing not to be removed for about ten days. 

Unfortunately, but little diminution of the cicatricial contraction is effected 
by Rcverdin"s method, anJ, while healing is more rapidly secured, too often an 
almost equally rapid breaking clown of the new cicatrix results, either from no 
recognizable cause or from causes which would be inadequate to produce such 
a result in a scar formed by the ordinary processes of healing. 

Tnrnnsc11's }. I ETllOD OF SKIN-GRAFTINO.-'l'biersch contends that healing 
of a. granulating surface results, first, from a conversion of the soft, vascular 
granula.tion papillro-by contraction of some of their clements which have 
developed into young connective-tissue cells-into "dry cicatricial papillre," 
actually approximating the surrount.ling tissues, thus diminishing the area to 
be covered b.v epidermis; and, secondly, by the covering of these papillre by 
epiJermic cells. Contraction having gone on as far as the laxity of the tissues 
will admit, an<l the capacity for de,·eloping new epidermic cells by the margins 
of the wound being limited, the granulations of the unhealed central portion 
remain stationa.ry-i. e. vascular and soft: few if any of their component cel!s 
having undergone development into connective tissue, the maximum of con
traction has not yet been attained, but will be promptly reached if they are 
covered in with epidermis. Moreover, any trivial mechanical or vascular irri
tation will give rise to exu<la,tion from the soft subjacent papilla;, resulting in 
sepa.ra.tiun of the newly-formed skin . Still further, microscopically two layers 
of granulation-tissue are discernible, the more superficial possessing vertically 
disposed cupilla.ries, the deeper containing a horizontal network of vessels, from 
which the former spring, coursing through a structure more or less dense accord
ing to its age-i. e. stage of conversion into connective tissue. A free removal 
of this upper, soft layer of granulations, yet capable of ful l contraction, must 
be effe('te<l to pre,'ent cicatricial distortion an<l the risk of separation of the 
epiilermis, these evils being avoided by laying the grafts directly upon the 
layer of granulations with horizontally disposed capillaries, to which layer 
the transpla.ntcd portions will become firmly adherent, and will remain so, 
undi:;turbed by cicatricial contraction. 

Favorable and Unfavorab le Conditions.-S,vphilis may prevent 
the grafts from ta.king. 'l1he best results arc attaine~ when .t~e granulations 
a.re about six weeks old, are firm, and have reached this cond1t1on by repeated 
ca.uterization and compression. ~lost careful disinfection of the hands, instru
ments, and parts, with subsequent removal of all antiseptics. is essential. as is 
complete anest of hemonha.gc. rl1he salt solution should be freshl,V sterilized. 
All portions of the wound must be covered with the grafts if possible, .and they 
in turn with the protective strips. After the second or third day, d:uly dress
ings, with free irrigation, arc imperative. Grafts applied to loose connective 
tissue, to fascia, or to periosteum do not succeetl so well as on freshened gran
uhLtions, while on glan<lula.r an<l muscular tissues the results a_re only fair_. On 
cancellous bone or tendons the results are not permanent, wl11le grafts will not 
even primarily adhere to compact bone. 

Method of Operating.-Complcte asepsis having been secured, as before 
indicated, a.n<l all antiseptics washed away with the s:dt solution, the soft gran
ulations are to be scraped away with the sharp spoon, including a small portion 
of the newly-healed margins if they do not appear healthy. and the bleeding 
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surface irrigated, covered with protective, and compressed for a few minutes 
to check all oozing. Any portion of skin relatively free from underlying fat 
-that of the arm or thigh-having been previously sterilized and sha\·cd, is 
put upon the stretch by one hand while with the other a long wide razor or 
microscopic section-knife is applied ffatwise, and the upper layers of the skin 
removed by a to-and-fro move1J1ent of the knife, which is kept flooded with the 
salt solution. l\lixter of Boston ha.s devised an excellent apparatus which facil
itates the cutting of these long grafts, an,l l\fcBurney some hooks for lifting and 
stretcl1ing the skin. Each graft should be as broad and long as pos~ible, and 
be immediately laid upon the prepared surface, upon which it is floated from the 
knife by salt solution. A probe may be used to facilitate this manOOtl\'er, draw
ing the edge of the graft on to the wound-surface while slipping the blade away. 
Subsequent correction of position may be effected by the probe or by a camel's
hair brush . Each graft must be gently pressed into place with a spatula, and 
must be in contact with its neighbor, better slightly overlapping its fellow and 
the margins of the wound, otherwise separation of the grafts is apt to occur, 
commencing at the edges, or a spreading ulcerative destruction is liable to set in . 
Skin from the abdomen or back of a living frog may be substituted for or used 
to supplement human grafts : indeed, the hairless skin of the young of any of 
the lower animals will do. The drE'ssing should consist of the lattice-work of 
protective strips, a compress moistened with salt solution a,nd covered in with 
protective, outside dry cotton, and possibly the fixed dressing described for ordi
nary epidemic grafting. llf ayer has recently devised a better method (Fig. 
439). The limb is encircled by two collars of sterilized gauze wet with the 

FJG.439. 

Mayer's Dressing for Thiersch's Method of Skin-grfl.fting" (from original photoi;raph b)' J.M. Bertolct). 

sa.lt solution, one above and the other below the site of the grafts. 'J'hcse col~ 
lars should be an inch or more thick. Strips of sterilized wood covered with 
gauze an<l long enough to reach from one collar to the other are laid in place 
anfl fixed ?.v gauze l..1:.t1Hlages. O\·cr this 1

' cag~" are placc<l several gauze 
pads wet with the salt solution. The whole tlressmg is then covered with rub
ber dam and a. bandage. A hot-water bag keeps the grafts in a. warm, moist 
chamber untouched by any dressing which might displace them. 'J'hc outer 
gauze dressing need Qn\.y be wet once daily. After a. few days, when .the 
p;raf'1s ha.vc taken, the whole <lrmising is removed and borated albolene oint
ment is npplied. When employed as an a.djunct of a. plastic operation, hav
inri chcckc<l all hemorrhage by compression, the epidermic strips must be 
pla.cc<l and dressed as just directed. and \\ill u~uall .Y unite with the subjacent 
tissues. Blood bcnea.th :L graft, indica.tctl by a bluish tint, although endanger
ing the vitality of the graft, <loes not necessarily cause its loss. A pink tint 
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at the close of a few Jays usually indicates success, while if the grafts be at 
this time of a dead white they will probably exfoliate, although only the outer 
la.ycr:s m:1y float away, while the deeper, active ones remain. Sometimes the 
grafts arc perforated by the granulations, and disappear for a time to reappear 
as epidermic islets later on . 'The surfaces from which the grafts h:ne been 
removed must be dusted with sterilized iodoform, and dry cotton bandaged on, 
this dressing to be left on for about ten days: or they may be dressed precisely 
lik e the grafts themselves. 

'rRANtiPLANTATlON OF Mucous MEJ\IBRANE.-Wherc this measure is de
manded, the practical impossibility of maintaining ::iscpsis and immobility of 
the pa.rts-in opera.tions upon the mouth and urethra, for instance-renders 
success less probable than in skin-grafting, yet Wolflcr has resccted the cica
tricial tissue of urethral str ictures, and, suturing in position a. circular graft 
of mucous membrane, has founU it adhere and form a conHtitu cnt part of the 
new urethra. The material for the grafts-consist ing of the whole thickness 
of the membrane-may be obtained from other portions of the mouth if the 
oral cavity be concerned or if the conjunctiva or urethra needs repairing, or 
the grafts may be taken from the rectum; again, the conj unctiva of the rabbit, 
the mucous membrane of the frog's stomach, of the resophagus of the pigeon or 
rabbit, and of the rabbit's bladder, may be used. 

Operation.-'J'he same aseptic preliminaries, freshening of surfaces, loos
ening of cicatricial ti~sues, and after-dressings are requisite as for skin-graft
ing, except such modifications as special parts like the eye, urethra, or mouth 
require. The best results ha\•e been obtained when the grafts have been 
taken from young su bjccts and placed on wounds from lln·ee to fout days old: 
the whole tbicknesH of the membrane must be employed, and the grafts must, 
when possible, completely fill th e gap left by remornl of tissue or section of 
cicatrices. Great care must be exercised in the application of sutures, because 
they arc in most instances the only means of securing immobility, notably in 
the moulh and urethra. 

0Pim.ATIONS ON l\luscLES, NERVES, AND BONES.-The same asepsis of 
the field of operation and of the graft, thorough h ernostasi ~, an<l secur
ing contact of the new with the f'reshenetl surfaces ol the old tissues arc 
requisite. 

Muse I es but rarely require plastic operations, and then commonly only 
freshening with carefu l adjustment by numerous buried sutures of stout cat
gut, which shoulc] include considerable tissue, to prevent cutting out; separate 
suture of the sheath i~ a<lvisable if the muscle posHcss a distinct one. Fix
ation of the parts in such a position as will secure relaxa.tion of the muscle is 
requisite throughout the after-treatment; and this has sometimes to be speci
all.v provided for by partial sections of the mu~cle above or below, combined 
with careful stretch ing. Although muscle-grafts have been succcssiull .v em
ployed, any ncce~sity for such a. measure must be exccs~ively rare. '\.hen 
emPloyed, the grafts must be very much larger than the gap to be repaired, 
an<l must be carefu lly fixed in position by buried animal sutures. When a 
contracted muscle rec1 uires len7thening, as in torticollis, this can usually he 
effected by open incision with fixation by numerous heavy catgut sutur('8 d 
di8tanef'. which will serve as "a scaffolding for the new connective-tissue cells," 
which will infiltrate them and be converted into tendon-like tissue. 

Nerves.-After the usual aseptic preliminaries, the part having been ren· 
dered bloodless, the nerve should be exposed, and the ends frc~hened. and united 
by fine silk or catgut sutures ~asse~ with a round n.eedle, which should tran~fix 
ea.ch end about one-fourth of au mch from the free edge; from two to four 
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~uturcs ''ill be required, and where there is a di~tinct sl1cath thi~ l1ad better 
be scparatC'ly secured by a couple of stitches. If the nerve-end~ cannot be 
readily approximated, careful but thorough stretching of both the proximal 
arnl distal portions of the nerve will often secure this encl, but if not, a nerve 
freshly remo,•c1l from some lower animal or from a recently amputated limb 
should be carefully sutured in position. Either stretching the DCl'\'C or insert
ing a graft is better than the interposition of a. deca.lcificd bone drainage-tube 
or a bundle of eatgut threads, as has been advised . 

Bone-graft ing.-The methou depends somewhat upon whether the skull 
bones :ire conccrneU or one of the long bones. Thus, when t rephining the 
bone the button or fragments removed must be at once transferred to a warm 
(100°-10.')° F .) aseptic salt solution, and kept at that temperature until re
placed . If the operation is for accident, :my foreign matter muo:t be re
mo,•cd, even to paring with the bone chisel, and disinfection cffectrd by 
weak solutions of mercuric bichlori<lc before placing in the w:irm n~eptic 
solution. When but little aseptic bone can be f::aved, the fragments mny be 
la.id on an aseptic surface, minced into fragments with a chisel, and scattered 
over the dura. 

If a defect in a long bone, the continuity of which has not been destroyed, 
requires repair, a.fter exceptional precautions to rencler the part aseptic, prop
erly shaped bone-grafts from a recently amputated limb or removed from a 
living animal must be placed in situ, or bone chips ma.y be packed in so as to 
fill up the gap. When non-union results after compound fracture with short
ening from loss of bone, after preparing a longituclina.l sulcus in the tissues 
between the ends of the bones-which must be carefully freshened-bone
grafts, either human or from the lower animals. ma.y be secured in position: 
sucrcss has, as yet, been ra.rely attained. Shifting of bone has been done by 
dividing a. strip of the hard pala.te1 covered with its soft parts, parallel to the 
fissure in cleft palate, but leaving unsevered the bony attachments in front, 
and partia.1ly fracturing the pediclc1 drawing the bony flaps together with 
sutures; or. when forming a new nose, turning down with the skin and perios
teum tlJe outer table of the frontal bone split off with a chisel :.iftcr cutting a. 
groO\'C around the part to be remo,·ed. 

A moclificn.tion of bo ne - g ra ft ing has been suggester} b.Y Senn, whereby 
aseptic bone-cavities and defects left by trephining may be filled-in the first 
case by chips, and in the second by clecalcifie<l-bone plates carefully fashioned 
to fit the opening. 

lJietltocl ~f Preparin.11 Decalaifiecl Bone.-Sclect the compact layer of the 
fresh tibia. or femur of the ox. remove all perio~teum an<l medullar_v ti::;sue, 
divide into longitudinal strips about one-eighth of an inch wide. an<l immerse 
in a relatively large quantity of 10-15 per cent. watery solution of hy1lrochloric 
acid, which must be renewed daily for from one to two weeks: then wash 
thoroughly in water or a weak soluiion of caustic potash, cut into small chips, 
soak for forty-eight hours in 1: 1000 Jnercuric bichlori<le solution1 remove and 
store in a saturated solution of iodoform in ether. When about to be nsecl, wrap 
in aseptic gauze, clissol vc out the excess of ether arnl iodoform with alcohol, 
and put in 1: 2000 mercuric bichloride solution until required, when careful 
drying with ioiloform gauze should precede their impl:tntn.tion. For cranial 
defects lorgc phites must be sawn ou.t of the compact tissue and dccalcifie<l, as 
already described. 

Operation.-Uaving cleansed, sterilized, a.nd dusted the cavity with io<lo
form, it is to be carefully packed with chips until filled, a capillary drain intro
duced at the most dependent p:irt, and the pcriosteum and soft parts united by 
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buried catgut sutures: if a defect of the soft parts exists, an io<loform gauze 
tampon may be employed to keep the chips in position . When an opening in 
the skull is to be fillc•I, the plate or plates should accurately fill the gap, but 
must be perfora.teU in numerous places to allow the wound-secretions to escape. 
It is allcgccl that ordinary bone-grafts undergo decalcification, and are only 
then infiltrated with bone-forming cells, thus merely acting as a scaffolding, 
for which purpose dccalcifieJ bone will do equally well, requires no decalcifica
tion, and is not only aseptic, but actively antiseptic. 

CHAPTER IV. 

LIGATION OF ARTERIES. 

TuE LIGATION OF ARTERTES requires a precise knowledge of anatomy, 
which can be acquired only in the dissecting-room. The technique of the 
operati,·e work must be leamed by practice upon the cada.ver. 'l'he region in 
which the vessel is situated should be thoroughly prepared for an aseptic ope
ration. (See p. llOO.) 

The fNCfSIO~ should vary in length from two to four inches. It should be 
made from left to right, antl from above downward. and at an angle of five de
grees over the course of the vessel. The integument lying over the ''cssels should 
be held firmly between the middle finger and the thumb of the left hand of the 
surgeon. The skin must not be stretched or pulled aside, otherw ise the incision 
will not be ove1· the underlying vessel. The knife should be lio!J between the 
thumb and index finger of' the right hand of the surgeon. When, however, 
tlie incision has been made through the supcrficiwl tissues, the kni fe ma.y be 
held for the deeper dis~cction in the same manner ns a. pen. When the ves
sel is reached, the handle of the scalpel, an Allis' dry dissector, or the index 
finger may he used to tear and gently push aside the loose connective tissue sur
rounding the artery. 'The depth of the skin-incil'ion should be the same from 
the beginning to the encl. anil not terminate obliquely at either extremity. 
After cutting through the skin, the fascia. should be raised and a small 
opening made, through which a director is passed with the point const:.rntly 
turne<l upward. The fascia. is slit along the entire length of the wound. 
Instead of a director, two pair of thumb forceps can be used in the fol
lowing manner: The surgeon seizes with the forceps the fascia. at a. certain 
point, and the assistant grasps the fascia at a point directly opposite; then 
both the surgeon and the al'sistant together lift up the fascia from the wound, 
and the operator cuts between the two forceps. The surgeon then releases the 
hold upon the tissue with the forceps. and the assistant follows his example, 
and the same procedure is repeated. I ri this manner no structure of import
ance can be cut when the fascia is lifted up from the wound. 

'The retractor should first be placed in the wound by the surgeon, and 
when properly a.djusted he requests the assistant to hold it in situ just as he 
has placed it. 'l'wo retractors are used, [l.n<l in this way the wound is kept 
well open, so tha.t light enters into its depth. 

The SHEATH of the artery is now reached. and great care must be used in 
opening it. It should be •eizcd by a pair of forceps upon the sirlo opposite the 
accompanying vcin 1 lest that vt•ssel be injured. A small aperture is cut or 
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torn in t11c .!-\hen.th only large enough to admit the:> point of n.n aneurysm needle. 
It is important to remember that the sheath should be disturbed as little as 
possible, because the vasa va.sorum lie in it. Any unnecessary disturbance 
might be a. cause of seconda.ry hem~rrbage. In passing thP aneurysm needle 
(Figs. HO, 4-H) around the artery It should be always passed away from the 

F10. 440. 

OrdlnnryAncurysmNecdlethrcndcd (l\lacCorrnfH'). 

vein-i. e. inserted first between the artery and vein. 'l'be nerve must not be 
included in the ligature. When the needle has been passed around the artery 

Fw. 44 1. the vessel must not be lifted up from its bed. as 
this act would be likely to set up some cellular 
inflammation. Before the ligature is finally 
tightene<l an examination should be made to 
ascertain if any tissue besides the arter.v itself 
is included in the ligature. The two th um b.11 
can be place<l on top of the artery and the liga~ 
ture lifted by the two hands, so that the artery 
is occluded by simultaneous pressure pro<luced 
by the thumbs above and the ligature below. 
An assistant should now ascertain if pulsation 

I 
is lost in the vc'8el upon its distal side. The 

I 
ligature is tied with a reef knot in the manner 
shown in Fig. 442. 

Aneurysm Needles (MaeCormac). ar2~~ 7~;~:~1~;~~;:,~ ~r atJ~=u~~~·~1:i~n 3~~1~:::r:; 
FIG. 442 

Manner of Tightening Lignturct:\lncCormnc) 

malignant growths and control of acute inflammations. (For the discuss1ou 
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of these special indications and the contraindications the reader is referred 
to each subject.) 

LIGATION OF SPECIAL ARTERIES. 

The !NNOMINATE ARTERY (Pls. XXV and XXVI) arises from the arch of 
the aorta. upon the right side, and at the stcrno-cla.vicular articulation divides 
into the right primitive carotid and right subcla.vian arteries. The artery 
begins at a point about the middle of the manubrium and ascends to the 
upper e<lgc of the cla viclc. As the clavicle is movable, the termination of 
the artery may be sl igh tly above or below the bone. 11hc incision should 
be ma<le nlong the anterior margin of the stcmo-clei<lo-mastoid muscle down 
to the Rtcrnal notch. An incision at an angle to this should be made out
ward a.Ion~ the upper border of the clavicle. The inner attachment of the 
sterno-cleido-mastoid muscle is now divided in order to allow of more room to 
reach the vessel. After tearing with the fingers the loose areolar tissue, the 
surgeon must look out for the anterior jugular vein, and secure it between two 
)i~aturcs or else draw it out of the way with a blunt hook. 'l1be sterno-hyoid 
and stcrno-thyroi<l muscles must be divided. The pericanUal cervical fascia. 
is now di\·idecl on a director, and the inferior thyroid vein must be ligatured 
or drawn to one side. 'The bifurcation of the innominate can now be felt, aud 
the needle pa~scd from below upward so as to avoid wounding the pleura. and 
tlic innominate \·cin. 'l1hc internal jugular vein must be carefully guarded, 
and also the innominate vein which occasionally overlaps the artery. The 
pncumogastric nerve :rnd the phrenic must be held out of the way in passing 
the ligature. Only two patients out of twenty-four have survived the opera
tion. Bon kss patient Ii 1·ecl fif-
teen weeks, and Smyth's (of Fm. 44~. 
New Or1eans), the first success
ful case, lived ten years. 

~rhe COMMON CAROTID (Pls. 
XXV and XXVJ) is formed by 
a bifurcation of the innominate 
upon the right side and from the 
arch of the aorta upon the left. 
'I1he artery extends from the 
sterno-clavicular articulation to 
the superior border of the thyroid 
cartilage. It runs for the most 
part just under the internal bor
<ler of the sterno-cleido-mastoid 
mur-;cle. Its course is marked by 
a line from the sterno-cla.vicular 
articulation to a point midway be
tween the angle of the ja.w and 
the mastoid process. It li es in 
two tri::mglcs of the neck, the su
perior an<l in ferior carotid trian
gles. The superior carotid tri
angle, or the trian[Jle of election, 
is bounded behind by the stcrno
clei1lo-ma:;;toi<l, in front by the 
anterior belly of the omo-hyoid, and above by the posterior belly of the digas-

72 
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tric. The inferior carotid triangle, or the triangle nf neressity, is bounded rn 
front by the median line, above by the anterior belly of the omo-hyoid, and 
below bv the sterno-cle1do-mastoi<l. 

The.internal ju,gular ve~n ~s upon the outer Ride. l!ron the right sidf', at 
the root of the neck, the \'Clll is separated from the carot1<l artery, forming two 
legs of :i triangle the ba::;e of which is formed by the subcla.,·ian artery. 11he 
common carotid is ligated about the mi<hllc of its course, either juRt aboi•e or 
just below the tenrlon of the 01110-hyoid mu•cle (Fig. 443). In studying the 
ana.tomy of the neck 1t is necessary to remember tha.t the primitive carotid 
termina.teR at the upper border of the thyroid cartilage, and is slightly over
lapped b.v the stemo-cleido-mastoid; that the point of election for ligating the 
artery is on a level with the cricoid cartilage; that the omo-hyoid tendon 
cro!'SC'S in front, of the carotid artery and upon a. le\·el with the cricoid car
tilage; that the inferior thyroid artery crog:;:.es behind the carotid upon this 
samC' level; and that the pneumoga1'tric nerve lies on a plane behind the 
arter.r, between it and the internal jugular vein, upon its outer side. 

ln liga.tinp: the artery the patient's head should be tu med to the opposite side. 
'rhe surface guide is the anterior margin of the stcrno-cleido-mastoi<l muscle, 
and the deep muscular guide is the tendon of the omo-bvoid muscle. An 
incision (Fig. -i.-t:J) a.bout thre-" inches long should be made p~rallel to the ante
rior edge of the sterno-clei<lo-mastoi<l muscle. The center of this inci;;;ion should 
be oppo~itc to the cricoid cartilage. 'l1hc skin and the two layers of the super
ficial fascia. between which is the platysma m,Yoicles should be divided. ~l1he deep 
fascia. attached to the border of the stcrno-clei<lo-mastoid muscle is next di\·idecl 
upon a. grooved director. The tendon of the omo-byoid muscle will now be 
expoHcd. 11hc te11<lon mu:.:.t be loosened, so that it can be pulled down or 
ra.isC'1l upward in the wound by a blunt book, according ns the ligature is to be 
applied to the carotid a.hove or below the muscle. 'L'hc index finger of the sur· 
geon should be introduced in to the wound for the purpose of exploring the dif
ferent ::;tructures. The sheath of the carotid artery should be opened upon its 
inner side, so as to avoid wounding the internal jugular vein, which might 
overlap the a,rtery during a deep inspiration. 

rl1hc needle should be passed from without inward. so as to direct its point 
between the two vc~sels and a.wa.y from the vein . There are some important 
structures that the 8t1rgeon must i.\.\'oid wounding in passing the needle around 
the carotid artery. In front there are three: the dc.·scendcns noni nerve, the 
sterno-mastoid artery, and the lobe of the thyroid glantl . Behind there are 
also three: the pueumogastric nerve, the :-.ympathrtic nerve, and the infc>rior 
tl1yroi<l artery. Upon the outer side there is one, the intcmal ju~ular YCin; 
and upon the inner side, likewise one, the lobe of the thyroid gland. 

The .Collateral Circulation is c::ita.blishe<.l in the following manner: 
1. lntanal carotid of one side with the internal carotid of the opposite si<le, 

through the circle of Willis. 
2. l"ertf'bral arlf'ry of one side with the vatebml arte1:1J of the opposite 

side, through the circle of Willis. 
3. ,'.J'uperior lh/froicl of one si<le with the inferior tlqp·oid from the sub

cla,vi;:in of the same side. 
4. Arteria. prin"eps cen·icis from the occipital with the 11rvfunda cervicis 

from the superior intercostal of the sa.rne side. 
5. Op!tt/wlmfo, from the intcrna.l carotid with the angular from the facial 

of the same side. 
6. Superior tl1yroicl, li119ual, and facial with corresponding arteries from 

the opposite side. 
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The h'n:n:<AL C \HOTI o (Pl. XXY) begins at the hifnl"cntion of the pl"imi
tivc carotid, upon a le\·el "ith the superior border of the th,vroicl cartilage, 
pa!'.~cs upward, ancl enters the skull through the carotid fornmen in the petrous 
portion of the temporal hone. As the ,·c~sel asccntls in the neck it lies in 
front uf the tr:11lS\'Cl'se processes of the upper three cervical vcrtebrre. At the 
hcginning the internal carotid lie!"i behind and a little extrrnal to the external 
carotid artcrv. The surface guide is the sterno-eleido-ma~toirl. 

The inci;ion for ligature of the internal carotid artery is pra<·tically identi
cal with that to be described for securing the external carotid. lln.ving di\•ided 
the integument, the two layers of the superficial fascia belwccn which lies the 
platysma myoidc:-, and the deep fascia attached to the anterior border of the 
stcrno-cleirlo-mastoid mu~clc, the posterior belly of the dignstric muscle and 
the stylo-hyoid n1t11;;cle nre brought into view. The superior thyroid, lingua l, 
nnd facial veins, and also some lymphatic glamls, are to be carefully avoiJcd. 
11he hypoglo~sal nerve will be seen crossing the external l"arotid artery. The 
muscle/'\ and the \'Cins arc to he retracted and the small gl:l.nd~ removed, and 
the internal carotid will he fully exposed. In pas:-;ing the liµ:aturc around 
the yc:.;;~cl the needle should be carried from without inward. and the pneumo
gastric nerve :rnd the internal jugular vein ~hould be carefully avoided in 
the center of the wound and behind the vessel, and the pharynx upon the 
inner side. 

'l'he ExTEHX.\T, C.IHOTID (Pl. XXV) is formed by the bifu,.cation of the 
primitive carotid, the di\'ision of which takes place upon a level with the supe
rior border of the th~Toid cartilage. 'J'he artery passes upward in the neek in 
a curved direction, with its convexity forwarc1 1 until it reaches a point midwa.y 
hetwecn the external auditory mcatus and the con(lyle of the inferior maxilla. 
In tho upper part of its course it is imbcddcd in the substance of the parotid 
gland. 'l'ho surface gu ide is the sterno-clei<lo-mastoid. 

'11\rn incii::.ion !-ihoul<l begin a.ta. point rnidwa.y between the angle of the infe
rior maxilla and tl1c mastoid process of the temporal bonci irnd extend down
ward parallel with the anterior border of the stcrno-clcido-mastoid muscle to 
the uppC'r border of the thyroid cartilage of the larynx. The integumcnt1 the 
two layers of the superficial fascia. between which lies the platysma. myoir1es, 
and the deep fascia. which is attached to the anterior border of the stcrno-cleido
mn~toid mw•cle arc to be div ided. 'l_'he superior thyroid, lin,gual, :rnd facial 
veins, and also the lymphatic glands, are to be carefull,Y il\'Oitlcll. 'l'hc pos
terior bell.v of the cligastric muscle and the st_Ylo-hyoid muscle are to be 
retracted upward and inward, and the sterno-cleido-mastoid is to be drawn 
outward. The hypoglo~~al ncne is now fully cxpo~c<l to Yicw as it cro~ses in 
front of the external carotid artery, and must be drawn inward. A branch of 
the artery should be sought and found in order to exclude the internal carorid 
artery, "Lich at this point lies close to the external en rot id and might be mis
taken for it. Unlike the external, the internal carotid giYcs off no br:rnches 
in the neck. At the bifurcation the internal carotid is the morC' external of 
the two vessels, :rnd lies on a. plane posterior to it. '!'he neC'dle i:;hould now be 
passC'rl from without inward. nncl any branch that is gi\•en off from the externa l 
carotid near the site of the ligature shou ld be tied also, in order to ensure the 
formation of a. thrombus at the point of ligation. 

Th e internal jugular vein sometimes overlaps the artery, and great care 
must be exercised lest the vein be wounded during the necessary manip
ulations. l3cfore the ligature is finally tightened tl1e operator should see the 
effect upon the temporal by compressing the external carotid between the liga
ture behind and the thumb upon the front of tho vessel. ~rhe internal carotid 
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must not be included in the ligature, a. mistake that is possible to occur if the 
external caroti<l is tiC'd close to the bifurcation. 

'l'bc SUPERIOR 'l'HYROID (Pl. XXV) is the first branch given off from the 
external ca.rotid artery. 'l1his vessel invariably arises from the external caro
tid by a. ~ingle trunk , while the lingual and facial often arise from a common 
trunk which bifurcates to form these two ve~sels. 1l'hc artery as it leaves its 
parent trunk passes upward and forward quite superficially. ~'hi s vessel is 
generally injured in attempts to commit ~ ui cide, because it sta nds out promi
nently upon the J.ntcrior aspect of the neck. The artery soon curves down
ward, and runs deep in the neck to enter the thyroid gland. 'Jllic surface gu ide 
is an oblique line drawn parallel with the anterior bonier of the stcl'llo-cleido
rnastoi <I muscle, whi le the muscular gu ide is the muscle itself. During the 
operation the patient's head should be turned to the opposite side and the chin 
he elevated. An incision should be made parallel to the :rnterior border of the 
stcrno-clei<lo-mastoi<l muscle, its center being at a point corresponding to the 
s uperior border of the thyroid cartilage. 1'he skin, the two lnyers of the super
ficial fasci:i between which is the plat_vsrna m:roides, and the fascia along the 
anterior bonier of the sterno-cleirlo-rnastoid muscle a.re next di,,i<led. This 
will permit the latter muscle to be drawn outward. 'l'h e superior thyroid artery 
will now be visible crossing the floor of the superior carotid triangle. As it 
cro!'-lses the triangle it is situa.te<l between the primiti ,.e carotid artery and the 
lobe of the thyroid gland. into which it pa!-'SC!-' . 'J'he carot id sheath should be 
brought fully into Yiew. and the superior thyroid artery will be found along its 
inner border. rrhc surgeon must exercise care lest the superior thyroid, the 
lingual, or the facial vein be wounded. 

'l' irn Ln<GUAL ARTERY (Pis. XXV and XXVI).-'l'hi• vessel is reached 
b,v a curved incio;.;ion beginning a little below nn(I to the right or left of the 
sympby~is menti 1 and extending downward and outward to the greater cornu 
of the hyoid bone (Fig. 443). This incision is then to be carried upward 
towar<l the angle of the inferior maxillary bonc 1 terminating <tt a point on a 
1cvel with the beginning of the incision, but short of the facial artery. ~~he 
integument is divided throughout the length of the curvilinear incision; then 
the two la.yer:; of the cenrical fa;;;cia between which is the platy::.:11a myoides. 
'J'he apex of the submaxi llary gland is now visible1 which should be seized hy 
a. tcnaculum and drawn upward by gentle traction 1 at the same time tearing 
carefully with the handle of the scalpel the loose connective tissue which binds 
the gland to the subjacent parts. 'l'his dis~ection will expose Lesser's trian,qle . 
'J1he base of thi;;; is uppermost, and is formed by the hypoglos;;;al nerve, while 
the two side~ lyinp; below are formed by the anterior and posterior bellies of 
the digastric muH:le. ~l'h e floor of this triangle is formed by the hyoglossus 
muscle, upon which li es the ranine vein just below the hypoglo!-'sal nerve. 
llcncath the hyo-glo-:.sus muscle is found the lingual artery. The movements 
of the h_voi<l bone during respiration C'an be controll ed by hol(ling tlie bone 
steady with a tenaculum, as SU:?gestcd by Thier:::ch. rrhc lingual veins accom
pany the lingnal ;wtery as a rule, but are of ~mall size. The greater cornu of 
the hyoid bone is also a very serv iceable guillc. 

'l11rn FACIA i, ArtTEHY (Pl. XXV).-r11his vessel is secure'1 at tlie point 
where tlie vc~!o.icl crosses the inferior rnaxill:t1".V bone in a groove just in front 
of the anterior border of the rna;;;setcr mu::tle. To expo::e the artery, an 
incision one inch in length should be made from the anterior inferior angle 
of the ma~seter muscle in the line of the artcr.'· (Fig. 4-43). dividing the inte_g 
umcnt, fosc.:ia, and platys.ma myoidcs. 'l'h e vc:-scl ran be lif!nted just as it dis
engages itself from beneath the submaxi ll:try gland. 'l'he facial vein is found 
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upon the outer side. In making the incision the skin should be drawn upward 
over the hone, so that when the skin retracts the scar will not be ,·isiblc upon 
the foce. 

MIDDLE ~rExINGF.At. . -li'or a <lescription of the method of ligation of this 
vessel sec Intracranial ll cmorrhagc (p. 502). 

'J'hc 'J'E'1POHAL ARTERY (Pis. XXV and XXVI) is found by a. vertical 
incision one inch in length made half an inc:h in front of the tragus and just 
above the zygomatic arch (Fig. -1-1 3). .r\ f'ter dividing the skin, the fascia, 
.:rnd the dense cellular tissues, the finger of' the i-;u rgron can distinctly feel 
the pul~ation of the vc~scl. In onler to a.void the temporal vein and the 
riuriculo-tcmpora l ncrvc1 the aneurysmal needle should he pai-isc<l from behind 
forward, as the temporal artery lies superficial to and in front of the vein and 
nerve. 

'l1he SuucT.Avf,\N ARTERY (Pls. XXV and XXVJ) spri ngs from the innom
inate artery upon the right ~ide, and from the arch of the aorta. upon the left 
side. 'J1hc yc:-;~cl <'xtcnds from the stcrno-clavicular articulation to the lower 
border of the first rib. It lies behind the sca.lenus anticus mu;;;cle in the secon<l 
part of its course. In the third portion it lies in the subclav ian triangle, 
which is bounded below by the clavicle. on the outer side by the po~terior belly 
of the omo-h~·oi<l, and on the inner side by the posterior border of the sterno
cleido-mastoid. 

rrhe artery is ligated in the third portion of its course, just outside of 
the outer border of the scalenus anticus muscle. ].igation of the ~ubclavian 
behind, :ind upon the inner side of, the scalenus anticus has proYed uni
formly fatal. The surface gu ide is a line drawn parallel to and half an 
inch above the clavicle, extending from the outer edge of the ~terno-cl eido
ma~toid muscle to the inner edge of the tn~pezius muscle. 'J'lie muscular 
gu ide is the outer bor<lcr of the scalenus anticus muscle. The tubercle on 
the first rib into which tbe scalenus anticus is in serted is the deep anatom
ical gu id e . 

Jn liga.ting t11c subcla.vian artery in its third por tion the shou lders should 
be lifted by a pillow, the head turne<l toward the opposite l'idc, and the shoul
der corresponding to the side upon which the artery is to he ligated drawn 
downward. Before beginning the incision the external jugular vein should 
be compre~scd and its cou rse distinctly outlined, so that this vessel may be 
a.voided. The i;:kin is now drawn down over the clavie;le, and an incision is 
made directly upon the upper margin of the cla.vicle and extending down to 
the bonr, and from the outer margin of the sterno-cleido-mastoid muscle to the 
inner border of the trapezius muscle (Fig. -l-13). B.'~ dra.wing the integument 
well down over the clavicle the external j u~ular vein is retracted under
neath the clavicle, and thus escapes injur,v. When all the tissues are divided 
to the bone the integument is allowed to assume its normal position, and the 
li11e of the inrision is found to be about half an iurh above the clavicle and 
directly over the course of the artery. The superficial structures having been 
<livided, the external jugular must be pulled to one side. 'J'he loose arf'ola.r 
fo.sue, with the dcPp fo~cia. which engages in its me~hcs the ~mpr::iscapular and 
transverse cervica l veins, is separated with the index finger and the handle of 
the sealpel. The tendon of the omo-hyo i<l muscle is exp08C'd, and this must be 
pulled upwn.rd with a blunt hook, and at the same time the supr::iscapular artery 
must be a.voided. 'L1he surgeon should now feel for the outer border of the sca
lenus anticus muscle, an<l carry his index finger down :dong the edge of the mus
cle until the tuherclc on the first rib is felt. ~'he suhcbvian vein lies in front 
of this muscle and upon a lower plane (i.e. lower in the erect po::.ture), while the 
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suhcln.vian artery lies behind tbe muscle. The artery having been thus exposed 
tLllll its pul~ation clearly folt with the tip of the surgeon's finger, the aneurysm 
needle should be passed from below upwanl and from before backward. In 
passing the needle around tLe artery in the manner just described, the vein 
and the pleura must be arnide<l below, and the cords of the brachia! plexus, 
especially the lowest cord above. 

'l1he Collateral Circulation is established by three sets of \'Csscls: 
l. The suprascapular and the postPrior scapular from the transversalis 

colli, with the dorsalis scapulce from the subsca.pula.r. 
2. ~I.111c internal manimary, the superior intercoslal, and the aortic ·inter· 

costals with the long thoracic and :mperior thoracic from the axillary, 
and the clorsalis scapidce from the sn bsca.pular. 

3. Small branches given off from the subcla.vian , anastomosing with unnamed 
branches from the axillary artery. 

'l'hc l NFE1tro·1t 'l'nYHOID ARTERY (Pl. XXVI) can be ligated by the same 
incision tha.t is employed for the purpose of tying the primitive carotid. 
Having exposed the carotid artery and the internal jugular vein at a point 
just below where the omo-hyoid tendon crosses in front of the carotid, the 
sheath and its contents should be gently drawn outward and the tendon 
upward by blunt retractors. The inferior thyroid arter,v will now be exposed 
to view as it cros~es beh in<l the carot id, nearly upon the s:.une level as tha.t at 
which the omo-hyoid tendon crosses in front of the carotid. 'l111e artery 
enterR the tliyroid gland opposite to the fifth cervical vertebra. 'l'his vessel 
cro~ses brhind nearly on the level of the cricoitl cartila~e. Care must be 
exercised by the surgeon not to include in the ligature the middle cervical 
ganglion or the recurrent lar.yngeal ne.rve, nor to injure the cesopbagus. If 
the artery is tied low clown. the thora.c1c duct mu~t be carefully avoided. 

'l'he VE!t'fEBltAL Ait'l'ERY (Pl. XXVI) is reached by an incision four inches 
ln length, bci!!;inning below the mastoid process an<l extending downward and 
forward para.lie! with the posterior margin of t he sterno-cleido-mastoid muscle, 
terminat ing about one inch above the clavicle. ~l1he external jugula.r vein 
must be avoided in making th is incision . The trans\·erse process of the sixth 
cervical vertebra. is the deep anatomical guide to the vessel. Having 
expo$ecl the posterior edge of the sterno-cleiclo-mastoid muscle by drawing it 
toward the mesial line, the scalenus anticus mul'icle should become visible. 
Upon this lie the phrenic nen•e and the transverse cenical artery, which 
should be protected from injury. The border of the scalcnus anticus should 
be ma.de distinct, and in the interval betwern it and the lon~us colli mu~cle 
the vertebra.I artery will be found, with its vein lying sup<.•rficia l to the artery. 
'l'he needle should be passed from without inward and from behind forward, 
a.voiding injury to the pleura and drawing aside the vertebral vein. . 

'l111e lN'l'EllNAL ~L\MMARY AR'l'EllY may be tied in :rny part of its course, 
according to the site of injury of the \'essel. It lies just beyond the borders 
of the sternum. In the upper two intercostal spaces the vc~sel lies upon the 
plf•um : and if the vessel is injured in this place, the pleura. is most likely 
to be injured a.1so, a.nrl hemorrhage takes place into tbe ca.vity of the pleura.. 
If the \'C'!-lsel is wounded below the tl1inl inte1·1·ostal space, the pleural ca.vity 
is not necessarily opened, since the triangularis stcrni muscle is between the 
artery an<l the pleur:i. If the ve~sel is wounded below the thir<l intercostal 
space, the wound can be tamponed. as the triang:ularis stcrni muscle is behind, 
a.nd prri:;surc can be made against this muscle. Of course above the third 
intcrcostal spare Rtrips of antiseptic gauze shoul1l not be intro<lnccd into the 
wound. If the injury to the internal mammary artery is a.hove the third 
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intcrcostal space, the symptoms of hemo_rrbagc in general are present, and in 
a.<ldition great difficulty of respiration. In a wound of the in ternal mammary 
artery both ends of the tlivi<led vessel shoul<l be tied, or return of the hemor
rhage will take place through the deep epigastric. Fig. 443 shows ;ncisions 
for reaching the internal mammary artery. 

TnE AxrLLARY AilTEl\Y (Pl. XXVII).-The surface guide to the axil
lary artery is a line drawn parallel to the anterior border of the axillary space, 
at the junction of the anterior with the mi<lcllc third. The artery extends from 
the lower border of the first rib to the lower border of the tendon of the teres 
major and latissimus dorsi muscles, its three portions being rcspcctivcJy above, 
behind, and below the pectoral is minor muscle. rrhc deep muscular guide 
is the lower bor1lcr of the pectoralis minor. In operating on the third por
tion the ann s11oul1l be drawn outward a.t rig ht a.nglcs to the trunk and 
abducted (vide Fig. 4H), and an incision made three inches in length along 
the junction of the anterior with the middle third of the axillary space. 
r11Le integuments and fascia are to be divided along the inner border of the 
cornco-brachialis muscle. '.J1hc median nerve ii; to be drawn to the outer side 
and the axillary vein to the inner sirle. 'The ulnar nene lies upon the inner 
side. 

Collateral Circulation.-If the ligicture is applied above the acromial 
tlioracic a.nery, tLc collateral circulation is the same as in ligature of the third 
portion of the subclavian. If the ligature is applied to the axillary below the 
acromial thoracic branch, then the subscapular and long thoracic anastornose 
with the -internal mammary, superior intercostal. and aortic intercostals. 

'1'11& BRACllIAL ARTERY (Pl. XXVIll).-'l'he surface guide is a line 
drawn from the junction of the anterior with the middle third of the axillary 
space to a point midway between the two condyles of the humerus. '1'.he 
muscular guide is the inner border of the biceps rnu~cle. r_)'hc artery hes 
upon the triceps, coraco-bra..cbialis, anfl brachialis anticus muscles. It is 
overlnpped in the upper part for a few inch es by the biceps and coraco
brachialis muscles. rrhe deep anatomical guide is the median nerve, 
which lies usually in front of the artery as it comes from the outer to the 
inner side of the vessel. '.l1he incision should be made about the middle of the 
arm obliquely along the inner margin of the biceps muscle (Fig. 4H). Dur-

FIG. 4-M. 

inrr the operation the nrm should be rota.te<l outward and placed at riµ;ht angles 
to hthe trunk, and the forearm supinate<l; the back of the antt should n~t be 
rtllowe<l to rest upon anythiug, le:st the tric~ps muscle push ~wal the biceps 
an1l the mu~cular guide be lost. After the mt<'gurnent an~l fa:-crn. ha.vc been 
di,·ided the median nerve will appear in view. The nerve is to h<' pulled out
" anl and the basilic vein anJ. ulnar nerve inward with blunt hooks. The 
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artery will be found directly under the nerve. 'l'hc operator must avoid mak-

~~~vl~i~~;~ts!o:et3~a!0:·n:~011;at~n;ll1~0i~f~~L1~~0:~1~~:~~!~;T~ ~e1~tte1~; ;;~1~8~~:eb~·~~h~;~_ar 
Collateral Circulation.-'l 1he superio1· profumla with the radial recur

rent, the inferior profunda wi th the ulnar recur1·ent, and the anustomotica 
rnagna with the interosseous recurrent. 

Tm: RADI AL ARTERY (Pl. XXIX).-The surface g u ide is a line drawn 
from a point midway between the two condyles of the humerus to a point half 
an inch intern a,} to the styloid process of the radius. 'l'he muscu lar guide 
is the intcnnuscular ~pace between the su pinator longus and fl exor carpi 
ra.dialis muscles. As the artery passes down the forearm it rests upon the 
biceps tendon, supinator brcvis, prona,tor radii tcrcs, radial origin of the 
fl cxor sublimis digitorum, fl cxor 1ougus poll icis, nn<l pronator quadra.tns mus
cles. At the lower end of the forearm the artery rests upon the radius itself. 
'l'hc ncn•e is upon the radial side in the middle of the forearm, but at the 
wrist it has no relation with the artery, having passed to the back of the 
forearm. 

r11he incision should be made three inches a hove th e wrist·joint, the forearm 
bein~ extended and supinated. It should be two inches in length, and between 
the tendons of the supinator longus and flexor carpi radialis (Fig. 444). 

Coll a teral Circulation .-The interosseous arteries with the anterior and 
posterior carpal arteries from the radial. 

T1JE ULNAR ARTERY (Pl. XXIX).-'rJ1e surface gu ide is a line drawn 
from a. point midway between the two condylcs of the humerus to the radial 
side of the pisiform bone. The arter.Y in its course down the forearm lies 
upon the brachialis anticus and flexor profundus digitorum muscles. 'l'he 
fl exor carpi ulnaris muscle is situated upon the ulnar side of the vessel. The 
nerve lies to the ulnar side of the artery. 

During the operation the wrist sholtld be cxtcn<lcLl and the forearm supi
na.tc<l. 'l1he incision should be three inches in length, its lower end termi
nati ng about an inch above the wrist-j oint (Fig . .f-l-1} The ~ kin, the super
ficial fasci:i, and the deep fascia lying above the ulnnr artery are to be di\·idcd 
upon a. director or between forceps, and the artery will be exposed. 'l111e needle 
should be passed from within outward, to avoid including the ulnar nerve in 
the ligation. 

Coll a teral Circulation.-'J'he interosseous arteries with the anterior and 
posterior carpal arteries from the ulnar artery. In ca8e both radial :rnd ulnar 
arteries are ligated simultaneously, the collateral circulation is carried on by 
the carpal arte:·ies of both of these vessels1 which anastomose with the inter· 
osseous arteries . 

. The SuPER>'I~IAL PALMAR ARcrr (Pl. XXX) may be ligated at the point 
of Injury. An Es.march elastic bandage should be applicd1 so as to afford a. 
dry dissection of the pnrts. ~rh e divisions of the median an1l ulnar nerves. as 
well as the tendons of the flexor muscles of the fin~crs, lie beneath the super· 
ficial palmar arch, while the integument, palmaris lJrev is muscle, and palmar 
fascitL cover the vessel. 

'l'bc incision to secure the superficial palmar arch should be maUc trans· 
v~r.sely across the palm of the hand along a line dmwn from the palmar border 
of the root of the thumb, when byperextended, to the ulnar border of the 
hand (Fig. 445). 'l'o pre1•ent the recurrence of hemorrh ge both ends of the 
d1v1<lc<I arch should be ligated, as \\'ell as any Lrnnches of the arch that are 
woundC'U. 

'l'he DEEP PHMAR ARcu (Pl. XXX) is formed by the radial artery and 
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a branch from the ulnar artery. The arch lies upon the interosseous muscles. 
::ind likewise upon the bases of the metacarpal bones, and is covered by the 
tiexor tendons of the fingers and ilexor bre,•is 
pollicis. 'J~he deep arch if wounded can be tied FIG. 4-15. 
by a dissection, h;wing first applied E8march 's 
elastic bandage. '11he wound in the palm of the 
hand must form tLe guide to it. Injury of the 
deep structures of the palm must be carefully 
avoided. 

'J'be INTERCOSTt\L ARTERIES are given off 
from the posterior part of the aorta on each 
side. Each artery divides into a. posterior and 

~~1 ~:~t1~~~o~h!r~t:11·~'~tu\~~~ J:~tr~~· i1:t~~~:~alo~·;;:;~~ 
'l1he artery runs in a. groove along the lower 
border of the upper rib, where it may be tie<l, 
a rib being rl'secte<l if necessary. If the pleu
ral cavity is filled with blood in consequence of 
a hemorrhage from this vessel, the cavity should 
be wa~hecl out with an antiseptic solution and 
drained. 

'l1he AnoO~IINAL AORTA is a continuation 
of the thoracic aorta, and extends from the last 
do"al vertebra to the left side of the fourth 
lumbar vertebra, at which point it divides into 
the common iliac arteries. The artery lies upon the front of the bodies of the 
vertebrre. 'rhe stomach, transverse colon, and the small intestine. the pan
creas and the ~picnic vein, the peritoneum, mescntery, and ~yrnpathetic nerve 
plexus, lie in front of tbc artery, while behin<l it arc found the left lumbar 
veins, thoracic duct, receptaculum chy li , and the anterior ligaments connect
ing the bodies of the vcrtcbrre. 'l,o the rip;ht of the abdominal aorta lie the 
inferior vcna cava, the thoracic duct, and the vcna a.zygos, while to the left 
of the aorta. no important parts are contiguous except the gangliatc<l chain of 
the sympathetic nerve. 

~rhe abdominal aorta can be ligated by a.n incision about four inches in 
length, the center of which is opposite to the umbilicus aml a. little to its left 
side. 'l1he skin, superficial fascia, a.poneurosis of the cxtern:1l and internal 
oblique muscles, the trans\·crsa1is muscle, and the peritoneum are all divided. 
The peritoneum should be held by two sutures to prevent its edges from retract
ing out of reach. 'J1he patient is now turned upon the right side, so that the 
ab<lominal viscera will grasitate to that side, and the peritoneum can be torn 
through upon the left side of the artery. rThe aneurysm needle should be 
passed between the vena cava and the artery, care being taken not to include 
the sympathetic nerve. ':l1he abdominal aorta can also be reached by a lateral 
incision, which begins at the tenth rib and extends downward to near the 
anterior superior spinous process of the ilium. The skin, superficia l fascia, 
the aponC'urosis of the external and internal oblique muscles nnd the trans
versalis muscle and fascia having been div ided, the peritoneum is carefully 
stripped up from its ntta.chment to the abdominal paril'tcs, and the vessel 
reached behind the peritoneum and without opening into the gcneml peritoneal 
cavity. 'l1he needle should then be passed around the artery in the same man
ner as described in reaching the vessel b_v the medi::m incision. 

The abdominal aorta has been ligated eleven times, with eleven deaths. 
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The COMMON 11.IAC ARTERIES (Pl. XXXf) arc about two inches in length, 
begin at the left side of the body of the fourth lumbar vertebra, and extend 

to their bifurcation into the internal and 
Fw. 416. external iliac arteries at the sacro-iliac 

synchondroses. 'l'hc right common iliac 
artery is a trifle longer than the left, be
cause the two common iliac veins join to 
form the Ycna. cava upon the right side of 
the fifth lumbar vertebra. 

'l1he common iliac arteries may be li
gated either by an incision which opens the 
peritoneal cavity, or by a lateral incision 
which reaches the vessel behind the peri
toneum. The s u rface g uide of the 
common iliac arteries is a. Jine <lrawn from 
a little below and to the left of the um
bilicus to a point midway between the 
Rymphysis pubis and the anterior superior 
s.pinous process of the i1ium. An incision 
is made six inches in 1ength along the 
linea, scmilunaris, beginning from the 
lower bor<lcr of the seventh rib and ex
tending to nearly the spine of the pubes 
(Fig. 4-l6). Having di,·idcd all the tis
sues, including the peritoneum, the intes
tines arc carefully rcmo\'Cd and wrapped 
in hot as.rptic gauze, the perhoneum below 
scratched through, and the needle passed 
from without inward upon the right sicle, 
and from within outward upon the left 
side. In passing the needle in this wa.y 
the point is carried away from the vein. 

'!'he other method of rca.ching the common iliac artery is by a. Jnten.11 incis
ion and by stripping up the peritoneum, so as to secure the vessel without 
opening the peritoneal c:a,·ity. 'fhe incision should begin from the eleventh 
rib, :rnd extend <lownward to a. point two inches a.hove the center of Poupart's 
ligament; all the ti~sues a.re to be divided until the peritoneum is reached. 
'l1he subserons areolar tissue and the peritoneum arc to be carefully stripped 
upwar<l and forwartl from the iliac fossa until the fascia covering the psoas 
llli.!Scle comes into Yicw. Just above the sacro-iliac synchondrosis and upon 
the inner margin of the psoas muscle the common iliac artery is felt pulsating. 
As tha two vessels <lifier slightly in their relative anatomy, the needle must be 
passed in a. different direction in each case. In ligating the left common iliac 
artery the needle must be passed from within outward. carefully a\•oiding the 
superior hcmorrhoidal artery. which mm•t be pu!'hed as ide, together with the 
mesocolon belonging to the sigmoid flexure. 'l'hc ureter crosses the common 
iliac below, and is generally raised with the peritoneum. In ligating the right 
common ilia.c artery the needle must be passed from without inward, carefully 
avoiding the iliac veins. which have crossed undcrnca.th the artery in or<ler to 
form the vena ca.va. The ureter, as in the case of ligating the left comm.on 
iliac, is usua11y raised out of reach, but if it is not lifted from the vc~sel with 
the peritt')ncum it must be pulled downwanl by a blunt book, so as not to be 
included in the ligature. 
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The INTERNAL ILIAC ARTERIES (Pl. XXXI) arise at the bifurcation of the 
common iliac near tlie sacro·i liac synchondroses. 'l'ht iutcrna.I iliacs run down 
into the pelvic cavity to supply the pelvic organs. 'l'hesc vessels can be 
ligated in either of the two ways already described for reaching the common 
iliac arteries. .A ftcr the ab1lominal c::wity is opened or the peritoneum is 
pushed aside by the lateral incision, the pulsation of' the artery can be dis
tinctly felt as the vessel clcsccnds into the pcl\'is upon the inner !o;ide of the 
psoas muscle and along- the sacro-iliac synchondroscs. The needle used to 
secure this vessel should be ma~le with the curve at right angles to the shaft, 
:rnd one must be made for the right and one for the left internal il iac artery. 
'l'he ligature shou ld bo applied about one inch below the bifurcation, and the 
needle passed from within outward and from Uchind forward. The ureter lies 
in front of the arter,v 1 and the external iliac vein must bo c:irefo lly avoided. 
Dennis of New York has re-
ported three cases of l igation Fw. 4H. 
by the intmperitoneal ope
ration. 'l\"o recovered ; the 
third-in which both internal 
iliacs were tied for the first 
time-died. In ligatu ring a.ll 
the vessels in the abdominal 
cavity, th<' bowels should be 
thoroughly emptied by a ca
thartic the night previous to the 
operation, an<l by an enema a 
short time before the opera
tion. 'l'h e b ladder shou ld also 
be emptied, as in all :ibdom
inal operations. 

The GLUTEAL ARTERY is a 
branch of the internal iliac ar
tery, and emerges from the pel
vis at the upper part of the great 
sacra-sciatic fern.men above the 
pyriformis muscle. '!'he g lutea l 
artery can be ligate<! at the 
point where the vessel comes 
out of the pclYis. The patient 
should be placed upon his ab
domen with the thigh extended 
and the hip-joint rotated inward. 
'fi1c surface guide is a. line 
clra.wn from the posterior supe
rior ~pinous process of the ili um 
to the middle of the trochanter 
major. At the junction of the 
upper with the middle third 
of th is line tl1c artery cmer~es 
from the pelvis (Fig. -147). 
~rhc muscular guide is the 
upper border of the pyriformis . . . . 
muscle. The gluteus maximus muscle CO\'Cl'S the artery. An .rnc_1s10n six 
inche in length shou ld Le made along the cours.e of the artery, ac.; 111d1cated by 



the linear g:ni1lc. .After divi<ling the skin and fa~ci:t, the gluteus maximus 
muscle will appear, the fibers of which, running parallel to the incision, can 
be scpara.te<l and hcl<l apart by retractors. 'The deep fascia. beneath the mus
cle is to be di ,·ided, and the artery will now be felt in the bottom of the woun1l 
and at the uppl'I' part of the foramen abo\'e the tendon of the pyriformis. 
The veme comites must be separated and the needle pa~:-ed around the artery. 

'l'he ScrATIC AR'rERY is a branch of the internal ili:tc artery, and lcaYes 
the pelvis through the great sacro-sciatic fora.men at its lower part and below 
the tendon of the pyriformis muscle. 'l'he artery descends between the tuber
osity of the ischium and the trocbanter major. This vcRRel has close to it the 
internal pudic a.rtery. ~rhe patient is placed upon the abdomen with the thigh 
extended and the hip-joint rotated inward. The surface guide is a line 
dmwn from the posterior superior spinous process of the ilium to the tuberosity 
of the ischiurn. The muscular guide is the lower harder of the tc11clon of 
the pyriforrnis muscle. An incision is made along the linear guide already 
mentioned (Fig. -147): after division of the skin and faRcia, the gluteus max
imus muscle comes into view; its fibers arc separated by the handle of a 
scalpel and held apart by retractors. H aving di1·ided the fascia beneath the 
gluteus rnaximus, the sciatic artery can be felt pulsating just below the inferior 
margin of the pyriformis. 'l'he sciatic nene accompanies the sciatic artery as 
it emerges from the pelvis, and the internal pudic arter,v lies internal to the 
sciatic artery. 'l'he course which the two arteries take will dispel any doubt 
as to which vessel is the sciatic. The ligature is passed aroun<l the artery, 
carefully· avoiding the nerve, the internal pudic artery, and the vemc comitcs. 

'l111E l:\'TERNAL Puorc ARTEiff.-This vessel may be tied either within 
the peh•is in the perineum or outside of the pehis as the artery emerges from 
the greater sacra-sciatic forarnen just below the p.Jriformis muscle. The vessel 
can be tied by the same incision that has been already described to secure the 
sciatic artery, since the artery lies just internal to it at the lower part of the 
greater sacra-sciatic foramen (Fig. -1-H). The internal pudic nene accom
panies the artery, which has ven<J:: cornitcs. The artery enters the pelvis by 
passing through the lesser sacro·scia.tic foramen, and skirts along the outer side 
of the iRchio-rectal fos~a lying upon the obturator intcrnus muscle and covered 
over with the obturator fasc ia. 

The internal pm.lie can also be ligated in the perineum. The patient is 
placed in the same position as for lithotomy, and an incision is made from a 
point just beneath the symphysis pubis to the inner side of the tuberosity of 
the iRchium. The \'CSsel can be fel t pulsating an inch and a half above the 
tuberosity. The skin, fascia, and tissues arc divided, and the artery found 
with its vrmc comites and the internal pudic ncnc. The crus penis is liable 
to be wounded in the upper part of the incision. 

'l'hc EXTERNAL I tr AC ARTERY (Pl. XXXI) is formed by the bifurcation of 
the common iliac, and extends from the sacro-ilinc :-ync:hon<lrosis to Ponpart's 
ligament. 'l'he external iliac artery runs along the 'inner margin of the psoas 
muscle, to which it is bound down by a reflection of the fa:-cia. The gcnito
crural nervf' lies upon the outer sicle of the artery, n111..l near Poupart's lignment 
the :-permatic vessels cross it. 1rh<' left external iliac vein lies upon the inner 
side of ~he artery, hut it is u~<lcr the artery at its beginning upon the right 
side. Ju:-t a.hove Poupart's ligament the circumflex iliac vein crosses the 
artery. and the vas deferens win<ls arount.1 the epigastric artery ancl descends 
into the pelvic cavity upon the inner sidf' of the cxtcm::d iliac artery. 

The external iliac artery can be ligated hy first pcrformin~ a laparotomy 
by an incision in the linea semilunaris. and then tearing through the posterior 
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layer of the peritoneum in the same manner that has already been described 
for tying the common or the internal iliac artery. 'l'he :.J.rtrry ran also be tied 
by a la.Lera! incision a.bout four inches in length about one inch above Poupart's 
ligament. 'J1hc incision sboul<l begin just extcrnnl lQ the origin of the deep 
cpigastric artery, which is a.bout the center of Poupart's ligament, and con
tinue outward anti upward along the crest of the ilium internal to the circum
flex iliac artery (Fig. 4-16). 'fhe incision made in this manner avoids wound
ing these two branches of the external iliac artery, and thus preserves a most 
important colh1tcral circulation. 'fhc skin, the superficial fascia, the aponcu
rosis of the externa l oblir1uc muscle, and the internal oblique and transversalis 
muscles. a re a ll div idc1l to the full extent of the external incision. 'The trans
vcrsalis fasc ia. is now severed upon a grooved director, careful ly avoiding the 
per itoneu m. 'l'hc peritoneum and the subpcritonca 1 areolar t issue arc next gently 
stripped up from the il iac and psoas fascire with the finger or the handle of the 
scalpel, and with its conta ined viscera is pu~bed inward toward the umbili
cus. The spcrmatic vessels and the ureter arc usua lly adherent to the perito
neum, and a.re thus pushed out of the way. 'The surgeon should exercise great 
care in stripping up the peritoneum, as any rough manipulation would be likely 
to favor the development of a purulent ccclcma or a pelvic eellulitis or pelvic 
peritonitis. The finger should now be caniecl to the bottom of the wound, and 
the inner margin of the psoas muscle' felt, along the eflgc of which the artery 
runs. The needle should be passed from within outward, so as to avoid the 
cxternl\1 iliac vein, which lies upon the inner side of the artery. 'The ureter 
crosses the artery a.t its extreme upper encl, and must be pm•hed upward if for 
any reason it should cross lower down than usual. 'l1he genital branch of the 
genito-crural ner\'C is seen lying npon the front of the vc~scl 1 and must not be 
inchule1l in the ligature. 'l'hc spcrmatic cord usually is out of reach, but the 
possibi lity of its presence, owing to its non-a.ttachment to the peritoneal mem
brane, must not be overlooked. 

The Co llater a l C irc ulatio n: 
] . 'J'hc i'11ter·nal man11nary with the deep epifJasli'ic a.rtery. 
2. ' l'he i'li'o-lwnbar with tbe circumflex i'liac artery. 
3. ~l' h e gluteal with the external circwnflex. 
4. The obturator with the internal circumflex. 
5. The internal 7ntdic with the extenrnl pudic. 
6. The sciatic with the 71e1:fomti11g branches of tl1e deep .femoral. 
7. The comes nervi iRchiadici with the branches of the deep femoral. 
The DREP Er1GASTRJC AnTERY is gi\'en off from the external iliac just 

above Poupart's ligament, and runs upward toward the umbilicus. . \ tits 
beginning it lies just to the inner side of the internal abdominttl ring, and in 
its course nrns between the peritoneum and the fascia trans\·ersalis . 

1'he epigastric :utery can be ligated by an incision beginning one inch 
above Poupart's ligament and c;Hried parallel to the ligament for three inches. 
The center of the incision should be over the artery . ~J1he surface gu ide is 
a line clra.wn from the middle of Poupart's ligamCnt to the umbilicus. The 
m usc ul a r guide is the transvcrf'alis muscle with the transversalis fascia.. 
rJ1 he integument. two la.,VC'l'S of superficial fascia, the nponcurosis of the ex
ternal oh lique muscle, an<l the internal oblique and tnlllS\'Cl'Halis muscles and 
fasci:.u arc to be diviclcU 1 an<l wben the tran~versnlis fascia is reached it should 
be cut upon a. director and the artery exposcU. 'J'he needle i-:.hould be passed 
in such a. manner as to avoid the nins. 

The CmcUMFJ~EX Itrr is :mother brancl1 of the external iliac artery, and 
takes a. direction upward and outward parallel with Poupart's ligament and the 
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crest of the ilium. It runs close to the inner lip of the crest. 'l1bc circum
flex ili:LC artery can be ligated by the 1'ame incision that has been mentioned 
for securing the cpigastric artery, or the vessel may be tied by another incis
ion just a.hove an<l parallel to Poupa.rt's ligament and the cre:-.t of the iiium. 
~I.11ic different la.yers must be cut down upon until the transver::alis fascia is 
reache<l. The artery lies between this fascia. and the peritoneum. 

The FEMORAT, ARTERY (Pl. XXXI) is a. continuation of the external iliac 
vessel. It extends from a. point midway between the anterior superior spinous 
process of the ilium and the sympbys1s pubis to the opening in the adductor 
magnus muscle, through which the femoral artery passei:i to become the pop
li tea.l. 'The artery lies in a triangle known as Scarpa's triangle, which is 
bounded as follows: the bnse of the triangle is Poupa.rt's ligament, the outer 
side is the inner margin of the sartorius musde, ancl the inner .sidr is the 
inner margin of the a<lductor longus muscle. 'l'hc inner border of both mus
cles must be ta.ken as the boundaries of the triangle, which excludes the sarto
rius from taking part in the floor of the triangle, but includes the adductor 
longus. 'l1hc femoral a.rter.v is coverec.l by integument, superficial and deep 
fascit~, and the sheath of the vessels. A hranch of the internal cutaneous 
nerve and the crural branch of the genito-crural nerve lie upon the sheath of 
the \'essels. The internal saphenous vein Jies superficial to, as well as upon, 
the inner side of the artery. 

The ligation of the femoral artery is usually performed at the apex of 
Scarpa.'s triangle, about five inches below Poupart's ligament. The surface 
guide is a line drawn from a. point midway between the anterior superior 
iliac spine and the symphysis pubis to the adductor tubercle upon the inner 
condyle of the femur. The muscular guide is the inner margin of the 
sartorius muscle. '.J..1he patient should lie upon his back, with the knee 
slightly flexed and the hip rotated outward, the femur also being slight ly 
flexed am! abducted. The incision should begin three inches below Poupart's 

Fm. 448. 

ligament (this should be a mea~med distance', or the incision will probably be 
made too low), and be carried <lo,rnwanl about three inches along the line of 
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tile femoral artery (Fig. -JA8). 'l'he integument, the superficial fascia, and the 
fascia lata arc all divided . The lymphatic glands, if they arc in the field 
of operation, must be pushed aside or remO\·ed. 'fhe internal saphenous vein 
lies upon the inner si<lc of the incision, and its poi;;ition can be readily made 
out by making pressure upon the vein near its entrance into the femoral. 
~I.1he surgeon should now look for the sartorius muscle, the fibers of which run 
downward and inward. 'The sartorius must not be mistaken for the adductor 
longus, the fibers of which run downward and outward. Just under cover of 
the sartorius muscle the sheath of the femoral vessels will be found. r_[_'he 
sheath should be opened upon the outer sid<', so as to avoid wounding the 
femoral vein in the event of its overlapping a part of the artery. Upon the 
sheath lies the crural branch of the gen ito-crural nerve. In passing the needle 
around the femoral artery it should be carried from within outward. 'l111C 
femoral vein in this i:;itua.tion is posterior as well as internal to the artery. 
The long snphcnous nerve must be avoided as it lies over the artery. 

Col lateral Circulation.-1. The profzrnda fe1nol'is with the articular 
branches of the poplitNtl and the tibial recurrent. 

2. The artuia comes nen•i ?.·scltiadici with the per.foratin,q branches of the 
profunda femoris and the articular branches of the popliteal and tibial recur
rent. 

The POPLITEAT, ARTERY (Pl. XXXIl) is a continuation of the femoral 
from the opening in the adductor magnu:'i mu,.cle to the lower border of the 
poplitcus mu,.tlc. 'L'he artery as it run" obliquely downward liei; at first upon 
the posterior border of the condyloid surface of the femur, in its middle por
tion upon the po:-;tcrior ligament of the knee-joint, and in its lower portion 
upon the popliteus muscle. Behind the popliteal artery is the popliteal ,·cin, 
which is joined by the ~hort saphenous vein from helow, while tLe internal 
poplitcal nerve is superfici:t! anrl a little external to the vein. 'l1he $pace 
through which the artery runs is covere<l over b.v a dense fibrous fascia. which 
is a, continuation of the fascia, lata , and this binds down the vessels and nerves 
;uh.I lympha.tic glands. 'l1l10 lateral bounchiries of this space are formed abo,•e 
by the inner and outer hamstrings) and below by the di vcrgcnce of the two 
heads of the i:rastrocncmius muscle. 

The ligation of the popliteal artery may be best accomplished in the upper 
part of the space. The surface guide is a. line <lrawn from a point about 
one inch internal to the upper angle of the spnce to the apex of the inferior 
angle. 'l1he muscular guide is the external margin of tLe semi-membra
nosus mu~cle. An incision should be made begiuning at the upper part of the 
space and continuing obliquely downward through the space. about four inches 
in length. rl'his incision should be just external to the outer margin of the 
semi-membranosu.;; muscle. The integument and superficial fascia having been 
divided, the fibers of the ~emi-membranosus <tppear in view. 'l'his muscle 
should be drawn inw;.trd with a blunt retractor. The space will be found to 
contain loose areolar tissue, whiCh must be carefully teased away with the 
handle of the scalpel until the sciatic nerve is exposed. Just to the inner 
side of the nerve lies the popliteal vein, while the a rtery lies slightly more 
intema.l and almost covered by the vein to which it is closely conn ected. ~l1hc 
sciatic nerve and the poplitcal vein must now be drawn to the outer side by a 
hlunt hook, when tlie artery will be fully exposed to view. The aneurysm 
needle should be passed in a direction from without inward. 

'l'hc POSTERIOR TIBIAL ARTERY (Pis. XXXII and XXXIII) arises at the 
bifurcation of the popliteal. It begins at the lower margin of the popliteus 
muscle) and extends down the back of the leg to a point between the internal 
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malleolus and the tuberosity of the os calcis, where the artery cJi,·ides to form 
t!1c internal and the external plant:u:. 'l1he arter.v. in its com:sc down the leg 
hes upon the deep layer of mu,cles of the calf an<l 1s co,·crcd m by the super
ficial la.ycr. The surface guide is a line drawn from tLc middle of the pop
liteal space to a point half an inch behind the tip of the internal malleolus. 
The muscular guide is the outer border of the flexor longus digitorum in 
the lower part of its course, and the soleus muscle, beneath which it lies, in 
the upper part of its course. It can be ligated through an incision in the mid
dle of the calf while the patient is lying upon the abdomen. This should be 
made slightly to the inside of the median line of the leg, and be about six 
inches in length in order to reach the artery at this depth and fully to expose 
it. rrhe muscles of the calf are then divided clown to the <lcep fascia beneath 
which the artery lies. 'l'his fascia being divided upon a. <lirector, the artery is 
exposed, the nerve lying to its outer side. '.11he artery is, however, more com
monly ligated by n.n incision four inches in length parallel to the inne1· border 
of the tibia and three-quarters of an inch behind it (Fig. HS). In dividing 
tbe skin and the fascia the internal saphenous ''ein must be carefully arnide<l. 
The thin tibial attachment of the soleus is next carefully divided throughout 
the entire length of the incision. '.11he ankle-joint is now exten<led1 thus relax
ing tbe soleu~. which is lifted by a retractor, and the deep fa~cia comes into view. 
rrhe artery can be felt pulsating under it, near the external border of the tibia, 
and is exposed by <livi<ling the fascia upon a grooved director. 'l1hc artery 
needle should be pas:.:.ed from without inward to avoid the nerve. 

'l'he posterior tibial artery can be also liga.tetl just behind the internal mal
leolus. A crescentic incision is made with the coinexity downward, the center 
of which shoulfl be at a. point midway between the tip of· the internal malleolus 
anrl the inner tuberosity of the os calcis (Fig. 448). The skin, the superficial 
and the deep fasci::.e, and the internal aunuhn ligament having been divided, 
the artery is exposed. The relations of the p:irts from a.bove downward :ire as 
follows: tho tendon of the tibialis posticus, the trrnlon of the flexor lonp;us 
digitorum, the artery with a vena comes on each side of it, the posterior tibial 
nerve, anti the tendon of the flexor Jongus pollicis. 

'fhe PERONEAL ARTERY begins about an inch below the poplitcus muscle, 
and passes obliquely down the leg parallel with and just posterior to the shaft 
of the fibula. 'J1he incision should be about four inches in length upon the outer 
part of the calf, while the leg is rotated :.:.o that its inner surface rests upon the 
operating talJle and its outer surface is turned upward. The skin, the fas
cife, the fibular origin of the sole11s muscle, an<l the deep fascia separating this 
muscle anti the flexor lon~us pollicis, are all to be di\·i<led. The :.:.oleus and 
flcxor longus pollicis muscles can be rcl:ixcd by extending the ankle-joint, 
antl the cut fibers of the soleus can be retracted inward. The peroneal artery 
will be founrl upon the inner side of the flexor lnngu~ pollicis: it has occa
sionallv been obscr\'e<l in the substance of that mu~cle. It lies close to the 
fibula.,· an<l unless this fact is observed the posterior tibia.I might be tied in its 
place. 

'l'he A NTERfOI\ 'l'IBIAL ARTERY (Pl. XXXIII) is formed O)' the bifurca
tion of the popliteal. ancl begins at the lower borcle!' of the popliteus muscle. 
It passes between the tibia and the fibula. ju8t a.hove the intcrosseous mem
bra11c, and then runs down upon this rnemhmne to the ankle-joint, from which 
point the vessel is known as the <lorsalis pcdis. 'She anterior tibial artery in 
the upper third of t11e leg lies between the tibialis :rnticu~ muscle and the 
extensor cummunis digitorum; in the middle third of the leg, between the 
tibialis anticus an<l the extensor proprius pollic:is; in the lower third of the 
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leg, between the extensor commur.is digitorum and the extensor proprius pol
licis. It bas the anterior tibial nerve in the upper third of irs course upon 
the outer side, in the middle third anterior to 
it, and in the lower third again upon the outer F10. 449. 
side. 

'J'he ligation of the anterior tibia.I may be ac
complished in the lower part of the upper third 
of che leg. rnrn surface guide is a. line drawn 
half an inch from the inner side of the head of the 
fibula to a. point midway between the two mal
leoli. 'fhe muscular guide is the outer mar
gin of the tibialis anticus muscle. '..L'he incision 
should be m:ule four inches in length along tl1c 
line indicated by the surface gu ide (Fig. -1-19). 
The skin arnl superfi cial fascia are diYided, and 
then the deep fascia upon a. grooved director. 
'..L'hc foot should now be strongly extended and 
e'·erted, in order to make tense the marginal 
border of the rnu!'cular gu ide. This muscle, 
must be separated by retractors from the ex
tensor communis digitorurn. 11hc artery wiJI 
be found lying upon the interosseous mem
brane, with the anterior tibial nen·e in front 
of it or to its outer side. The two muscles arc 
to be widely separated. the nerve dra.wn out
ward, the Yeim; isolated from the artery, and the 
aneurysm needle passed from without'inward. 

The anterior tibial artery ca.n be ligated 
al~o a hove the ankle-joint. The surface 
gu ide is a lin e drawn in front of the :rnkle
joint midway between the two malleol i. 'J'hc 
muscular guide is the outer edge of the 
extensor proprius pollicis. An incision is made 
along the lin ear and muscular guides, dividing Po~ltlon and cllrcclion of the incisions 

the skin and superficial rasci~ . ~rhe tendon ~~~'lg~ m~,i~ 1~,:~lft~~r~~N;~~~~:i! of the tihialis anticus is made taut by eversion rles (~tacCormar). 
of the foot, and the extensors by flex.ion of the 
toes and extension of the foot. 'l'hc tendons of the two extensors are now 
separated by retractors, an<l the arter;• is felt pulsatinµ; in the intertendinous 
space. with the anterior tibial nene upon the outer side. rJ'he needle is to be 
passed from without inward, a.voiding the venro coruitcs and the none. 

'l'he DonSHJS Pr.om AnTERY (Pl. XXXIII) is a continuation of the ante
rior tibial artery, and its course would be indicated by a. line drawn from a 
point midway between the two malleoli to the intcro!'seous space between the 
~rcat and second toes (Fig. -149). 'J'he linear guide to the arter~7 is the pro
longation of a li ne indicating the ~uide to the anterior tibial, and the mus
cular gu ide is the outer maqi;in of the extensor pl'oprius pollicis. 

In l i!(ating the doreali• pcdis artery the ankle-joint should be extended and 
the toes f'ltron~ly fl exed, which will bring out in relief the tcn<lons which are 
to serve as a guitle to the artery. The skin and superficial fascia arc divided 
by an incision a.bout three inches in length, and the abo\'e-mentioned tendons 
are separated by retractors after di,,idin ,g: the dense fascia attached to the 
extensor r;~oprius pollicis. 'l'he artery will be felt pulsating at the bottom of 
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the wound, with the ncn•e lying upon the outer 8idc and the venm comite~ 
upon the two sides of the artery. The inner tendon of the extensor brcvis <ligi
torum crosses the dorsalis pcdis artery, a11d this tendon must be retracted out
wanl in order fully to expose the clorsalis pcdis artery. 

CHAPTER V. 

OPERATIONS ON BONES AND JOINTS. 

OPERAT IONS on bones and joints arc numerous and of many kinds-the 
enuclca.tion of non-malignant tumors, the removal of scqucstra, the wirmg of 
fragments after fracture. division for the relief of deformity, trephining, aspi
ration, and incision to give exit to fluids, pus, blood, and excessive secretion, 
or for the extraction of foreign bodies, etc.; and especially the taking away 
of a part or the whole of a bone or a joint for injury or disease-resection or 
excision, for the terms are commonly used interchangeably. 

H.EsECTro"N OR Excisro-x.-·Whenever the condition of the diseased or 
injured part is such that life will be seriously imperilled by the long contin
uance of suppuration and protracted confinement that must be associated with 
non-operative treatment, or when the functional value of the articulation ot 
limb so presen•ed will be but slight, or the resulting deformity will be great, 
or the existing disease in all probability will extend to contiguous parts or 
be carried to those at some distance, or when amputation is the alternatiYe,
then resection is inrlicated, provided the condition of the patient permits of its 
performance. 'l'hc danger of its execution is not excessive: the likelihood 
of the complete removal of the disease is in many cases at least fair; and 
the part sa1•ccl will be serviceable. or can be rendered so by the aid of some 
a.ppa.ra.tus. 

The Instruments required fo1· its performance arc knives and scissors for 
such laying open of the soft parts as may be necessary to uncover the bone or 
joint and to remove infected tissues; retractors to keep the field of operation 
exposed; saws and cutting forceps for division of bone; gouge forceps, sharp 
spoons, chisels, and hammer for the removal of limited portions of bone; ele
vators and pcriosteotomes for removing the periostcum; drills and pins and 
sutures of wire or other suitable material for the afler-fixation of the parts 
if this be necessary; and the ordinary instruments and dressings for closing 
wounds. Barker's sharp spoon, which permits the flushing of the fielll of 
operation through its hollow handle, will often be found of much service. 
'l'he Esmarch bandage is generally useful, but in some of the operations it 
cannot be cmployecl, and in others is of doubtful value because of the great 
a.mount of after-oozing. As generally for a. considerable length of time immo
bilization of the limb will have to be secured, splints of special form may be 
required. 

Whenever practica.ble-and this is almost always the case-tl1e operation 
should be performed antiseptica lly and the stricte~t antiseptic a.ftcr-trca,tment 
employed, the mortality thus being reduced to a minimum. early union secured, 
the genera.I strength of the patient economized, and the inconvenience and risk 
of frequent dressing saved to both opera.tor and patient. Whenever it can be 
<lone the periosteum ~hould be lifted off the bone. not in shre<.ls, but inns com
plete a. sheet as possible, an<l preserve<l1 that regeneration more or less complete 
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accorLling to circumstances may take place. Such subperiosteal resection 
may commonly be done in cases of disease, but in ca..,es of injury, cf'pc<:ially if 
recent, it will frequently, if not generally, be found impossible to effect it. 

In all cases the least pof.lf'ible injury should be done to the soft structures 
consistent with due exposure of the part to be operated upon, the muscles being 
divided longitu1linally rather than cut across, and important YCSscls and nenes 
avoided or pushed aside. Hemorrhage should be temporarily controlled by 
forceps, as, speaking generally, it is inadvisable to spend time in the applica
tion of ligatures, as at the close of the operation many of them will be found 
unnecessary. 

When the bone is removed, not because it is diseased, but in oriler to get 
at deeper-seated parts, as in certain operations upon the jaws and in the skull, 
it may be separated only in part, to be later replaced anti attached-the so
callcd osteoplastic resection. 

When the excision is of a part of the shaft of a bone, it is one in con 
tinuity; when of an articular extremity, in contiguity. Speaking generally, 
operations in continuity are much less sati::factor.v than those in contiguity; 
and this is particularly true if they be done upon the femur an<l the humerus. 
Non-union has not seldom been observed, and an ununited fracture of the 
thigh is a great inconvenience- much more so, of course, than one of the arm, 
though this is troublesome enough . Besides this, in the thigh the resulting 
shortening may much disable the patient. 

In the forearm and leg, when one bone only is operated upon an<l any con
sidnable piece is taken away, the ends of the fragments cannot be brought 
together, and the re-formation necesRary to fill in the gap is apt to be imper
fect: often it is so in an extreme degree. Bon e-grafting as now done prom
ises something toward the filling up of such defocts, but how much may be 
accomplished by it the future must determine. Compensa.tory overgrowth of 
the other bone may, an<l. often does, render the limb a serviceable one, but 
there has frequently been observed, especia1ly in the forearm, a gradually pro. 
duced deformity at once unsightly and crippling. It is much better in these 
cases to cut out so much of the other healthy bone as will enable the operator 
to bring the fragments of both bones into proper apposition . Very generally, 
when the case is one of injury, informal remova.l of detached fragments, with, 
if necessary, the cutting off of sharp ends of the others, gives a much better 
ultimate result than resection in continuity. 

When in an excision in contiguity the entire articulation is removed, it is 
complete; "hen the end of only one bone or a. portion thereof', partial. At 
times an entire bone is taken away. When the excision is done in a regular 
way and after some established method, it is a formal or t,ypical one; when 
partial and adapted to the peculiar condition of' the particular case, informal 
or atypical. If performed for injury and within a few hours after its receipt, it 
ls primary; when in the period of local and general disturbance accompany
ing :rnd following reaction and before the occurrence of suppuration, inter
mediary; when, without regard to the nature of the cause, after suppuration 
has become c~tablishe<l, secondary. Under ordinary circumstances inter
mediary opemtions should not be done. 

When in a limited portion of the shaft a tumor is present, if non-malig
nant it should be shelled out and the healthy bone preserved; if inaJignant, 
the entire bone should be resected or the limb amputated or the case left un
operated upon, according to circumstances. 

In joint resections the question of partial or total excision will be settled 
by the nature and extent of the cause <lll<l the probable functional value of the 
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limb after one operation or the other. If there has been received an injury 
affecting a part of the articulation, that part only should be removed, provided 
the ultinrnte usefulness of the joint will be as great as if complete resection 
had been <lone. The rule to sacrifice nothing unnecc~sarily holds goo<l, and 
late experience of the results of improve<l. wound-treatment has been favor
able to partial excisions and those of informal character. 

But if the case is one of disease 1.Llmost certainly tubercular, will partial 
removal get rid of the entire disease? If the lesion is confined to one bone, 
there is no reason for complete excision unless a better result functionally can 
thus be secure(l i but it is generally the case, a.t least in the elbow, knee, wrist, 
and ankle, tha.t by the time the operation is wa.rra.nte<l the tubcrnu la,r deposit 
jg not thus limited, an<l complete removal in those jomts will usually be best. 
Infected synovial tLnd perisynovial tissues must always be thoroughly removed; 
and it is in doing this that much of the difficulty of the operation often lies, 
and the failure to accomplish it is the frequent ca.use of relapse. 

The prognosis has of late years become very good, certainly so far as 
recovery from Lhe operation is concerned. Until the introduction of antisepsis 
the mortality was heavy from exhaustion, septic infectie!l, amyloid disease of the 
kidney or intestines. tubercular meningitis, or tuberculosis of the lungs, often 
greatly aggrava.te<l by the 1:esection and its direct results. At the present time 
the patient is not likely to die if in any fit condition for operation and if properly 
protected against the danµ;crs of suppuration. 

A thorough ly aseptic excision is almost certain to be followed by 
prompt healing, e\•en if there is coexisting tubercular disease in another 
joint or bone or in the lung, and improvement, greater or less, of longer or 
shorter duration 1 in the condition of such other part may be expected to fol
low . If the tubercular deposit is not thoroughly removed, the recovery will 
be incomplete; sinuses will remain, ne~essitating reopening and scraping; or 
the apparently healed wound will reopen, or the disease will so extend in the 
bone and soft parts as to compel amputation; or a general dissemination of the 
bacilli, at times set free by the operation itself, may occur and speedily cause 
death. The large majority even of those successfully operated upon die before 
many years, commonly of pulmonary tuberculosis. 

ARTHRECTO~UY OR ER.ASTON. 

The ideal operation in cases of tubercular joint disease is one in which all 
unhealthy tissue is taken away and all healthy tissue left undisturbed. This 
cannot be the case when excision is done, since more or less unaffected tissue 
must be removed: often the error will he in both directions, and some infected 
tissue will be left. 

Erasion is a better term than arthrectomv. Tl1e iatter term should be 
restricted to complete extirpation of the synovi~1I membrane and diseased pcri
articula.r structures, leaving the bone untouched-an operation which is ueces
:;;arily of limite(l application. Erasion is intended exactly to satisfy the 
requirements, to cut away and with sharp spoon to scr:tpc a.w"y the tubercular 
:naterial present in membrane, ligament, an<l bone, and nothing more. 

If it were possible to ascerta,iu before or at tLe time of operation just 
where the tubercular deposits were and their full cxte:nt, erasion would afford 
complete relief, or at least relief as complete as can be effected in a case of 
local tuberculosis, since there must <.l.lways be a chance of operative dissemi
nation or of coexisting tubercular disease in near or remote parts. It is not 
possible, however. to do this, although much can be learned by inspection, by 
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pressure through tho soft parts or directly upon tho exposed bone (limited ten
derness, which is ofteu pa.thognomonic, being thus discovered), or by puncture, 
diminished ~esistance indicating localized softening, <lue, it may be safely con
clu<lcd, to disease. 

But while it is true that erasion may not accomplish the desired object, the 
considerable experience of many surgeons in various parts of the worlfl in the 
last few years bas shown that both in chil<lrcn and in adults thorough cleaning 
out by knife, scissors, and spoon will, in a. large proportion of cases, be fol
lowed by highly successful results, even to the preserrntion of the function of 
the articulation operated upon. 'l1hc opera.lien may be <lone much earlier than 
an excision is likely to he performed, it is less severe, antl if unsuccessful the 
major operation, typical resection, is st ill in reserve, can be readily executed, 
is attended with no more risk than if primary, and if dcluyed by the erasion 
unti l after full growth of the limb bas been secured, the ultimate shortening is 
much less. 

In doing an erasion the joint must be fully opened, and that method of 
incision is the best which most completely and with least injury to the parts 
permits of thorough exploration, since success can be looked for only after 
removal of all, or nearly all, of the diseased tissue, although without doubt 
very small portions of tubercular material can be spontaneously got ri<l of 
by degeneration and cicatrization or by encapsulation. 

Most of the arthrectomies have been done upon the knee-joint. The term 
arthrotomy is at times, but improperly, employed as synonymous with erasion 
or arthrertomy. If used at all, it shoul<l be in its proper sense, to indicate 
simple incision of n. joint, without regard to the purpose or extent of the 
opening. 

OSTEOTOMY. 

Division of a long bone for the relief of deformity is, as a rule, easy of 
performance. is attended with but little dange1\ and is satisfactory in resul t. 
'l'he section is ordinarily a linear one, but it may be cuneiform, a wedge being 
removed (Fig. 450), or trochleiform, tlic section being a curved one. 

Generally it is done subcutaneously, the incision down to the bone being 
only large enough to admit of the ready passage of the ~aw or chisel employed, 
or even this may be omitted and the chisel driven in; but at times the portion 
of bone to be operated upon is full.v exposed. and with a~eptic precaution this 
open method is attended with little or no more risk than the other. Either 
saw or chisel may be cmploye<l, the latter being generally preferred, as being 
more under control, easier to use, and making no dust. Two or three chisels 
of different sizes may be used in dividing the bone, or a single one, according 
to the preference and habit of the operator. Of ~aws, the choice lies between 
the chain saw and the narrow stiff one, and ordinarily the latter will be se
lectecl. A sand-bag to rest the limb on will much f°;1cilita.te the operation. 
Complete instrumental division of the bone need not be made, as a thin por
tion of the surface opposite the point of entrance can readily be broken, and 
the risk of injury to the soft parts by the chi$el or sa,w a.voided. 

'l1he dange rs are two-septic inflammation ;rncl wounding of important 
nerves or bloocl·vessels, especially the latter. ri1hc former will be prevented 
by ant isepsis or asepsis during the operation ilnd af'tcr-trea.tment ~ the latter 
by care at the time of the section, thouµ-b the accident has happened in the 
practice of even the most prudent and skilful operators. When it does occur, 
the existinrr conditions will determine whether it is better to let the damaged 
part alone ~r to cut down and suture the nerve or tie the vessel. The bone 



1158 AN AJlfJOUCAN TEX1'B00K OF SURGERr. 

having been divided, rectifica.tion of the ma1position should be effected at once, 
an aseptic dressing with an abunrlance of cotton placed around the area of ope-

Fie. 450. 

c 
Dia~:~ :r~f~h~n~n~ea ;~~~1vet~eT~~~. :11r~~·!~bte~~~d~d~~ {~~~:~~ f~·lthb~iI'eu.~~: ~i~~!~.igdhi~~~~dg i~g 

~traightcned, thus necessarily lea\'mg a gap m the bone (Treves, 11ncr Little) 

ration, and the limb immobilized by a plaster-of-Paris dressing or a. splint for 
a number of weeks-four to eight or more according to the age of the patient 
and the kintl and locality of the operation. Unless the wound becomes infected 
there a.re not. a.t any time, constitutional symptoms of serious import. 

OsTEOTOMY FOR GENU V ALGUM.-One of the most useful of the:;e oste
otomies is l\facewen's SU pracondy loid OSteotomy for germ va.)gum . rJ1he 

pa.Llent lies recumbent, with the leg flexe<l upon the 
Fm. 4.:H. tl1igh and the abducted thigh flexed upon the pelvis, 

and bid upon its outer side, on a san<l-pillow. rl'he 
surgeon stands upon the outer side of the patient. 1\Iac
ewen 's description of his operation is as follows: 1

• .A 
:;ha.rp-pointe<l scalpel is introduced on the insi<le of the 
thigh, a.t a point where the two following lines meet, one 
dra.wn transversely, a. finger's-breadth above the superior 
tip of the external condyle, and a longitudinal one drawn 
half an inch in front of the a.d<luctor magnus tendon. The 
scttlpcl here penetrates at once to the bone, and a longi
tmlinal incision (Fig. 451, A) is made, sufficient to admit 
the largest osteotomc and the finger, should the surf!eon 
deem it necessary. Before withdrawing the scalpel the 
largest osteotorne is Rlipped by its side until it reaches 

'n the bone. The scalpel i:; withdrawn, and the ostcotome, 
which wa,., intl'oduced longituclinally, is now turned trans
versely in the direction required for the osseous incision 
(Fig. -!51, B). In turning the ostcotome too much 
pressure must not be exerted, Ie~t tbe periosteum be 

scraped off. lt is then convenient to pass tbe eJ.ge of the osteotome O\·er the 
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bone until it reaches the posterior internal border, when the entire cutting 
edge of' the osteotome is applied, and the instrument is made to penetrate from 
behiml forward and toward the outer side. 

11 Aflcr completing the incision in that direction, the osteotome is made to 
traver:-c the inner si<le of the bone, cutting it as it proceeds, until it has divided 
the uppermost part of the internal border, when it is directed from before back
ward toward the outer posterior angle of the femur. 

"In cuttiug on thc~c lines there is no fear of injuring the femoral artery. 
The bone may be divided without paying heed to this order of procedure, but 
it is better that the operator should have a definite plan in his mind, so that 
he ma.v be certain as to what bas been divided and what remains to be done. 
The w;·iter is persuaded that accidents have happened by not paying heed to 
this. Jn using the osteotome the left band1 in which it is grasped, ought to 
give, after each impulse supplied by the mallet, a slight movement to the blade 
-not transversely to its axis, but longitudinally-so as to prevent any disposi
tion to fixity which it might assume. 

"After the inner portion of the bone is divided a finer instrument may be 
slipped over the first, which is then withdrawn; and even a third, if necessary, 
ma.y take the place of the second when the outer portion of the bone comes to 
be divided. Whether one or more osteotomes be used depends much on the 
resistance met with. If the tissue is yielding, one may suffice; if hard or 
brittle, two or three will effect the division more easily and with less risk of 
breaking or splitting the hone longitudinally. In the adult the dense circum
ferential layer of bonC' resists the entrance of the osteotome at the outset, but 
several strokes CtlUSC the instrument to penetrate this superficial dense portion, 
when it will pas~ easily through the cancellated tissue. 

,t After a little experience the surgeon recognizes, by touch and sound. 
when the osteotome meets the hard layer on the outer aspect of the bone. If 
it be considered desirable to notch or penetrate this outer dense part of the 
bone, in doing so the osteotome ought to be grasped firmly by the left hand, 
the inner border of the hancl re::;ting on the limb, so as to check instantly any 
impetus which may be considered too grea.t. It is better to snap or ben<l this 
layer rather than cut it. 

"When the instrument is to be altered in position, it ought not to be pulled 
out in the ordinary way. as it is then liable to be removed from the wound in 
the soft parts, as well as from the bone. Instead, let the left hand, with its 
inner border resting on the limb, grasp the instrument, while the thumb is 
pressed under the riJge afforded by the rounded head, and gently lower the 
osteotome outward by an exten!'ion movement of the thumb . In this way the 
mo,·ement may be regulated with precision. It is desirable to complete all the 
work intended by the osteotorne before rcmoYing it from the wound. 

"When the operator thinks that the bone has been sufficiently divided. the 
oRteotome is laid as.iile antl a spon~e saturated in ] : 40 carbolized watery solu
tion is placed over the wound. While the surgeon holds the i::ponge be at the 
same time employs tli at hand tlS a fulcrum, while with the other he grasps the 
limb lower down, using it as a. lever, anil jerks if the bone be hard, or bends 
slowly if the bone he soft, in an inward direction, when the bone will snap or 
hencl as the case may be. 

"No drainage-tube is required, and sutures need not be employed. The 
wound is dressed antiseptically, the extremity is put up in a splint which cor
rects the deformity. ancl the case is treated like an ordinary compound fracture." 

0STEOTO~IY FOR ANKYLORrS OF 1'JIE Jl1p.J01NT.-ln certain cases of dis
eases of the hip-joint ankylosis results, with faulty position (fiexion) of the 
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limb. Osteotomy may be required to correct the deformity and bring the limb 
into a straight position. 

The section of the bone may be made through the neck or through the 
shaft just below the lesser trochanter. 

Osteotomy through the Neck of the Femur.-1. Witlt a saw 
(Adamis Operation).-~Ir. Adams describes this procedure as follows: 

H rrhe left thumb jg placed firmly SQ as tQ C01UpfC$$ the SQft tiSSUCS SOiid iy 

ag:iiust the bone at a point situated at the center of the top of the great tro
chanter and the breadth of one finger above it. 

"At this point the narrow-bladed knife is pushed in till it reaches the neck 
of the femur, at a right angle across the front of which it is then carried (Fig. 

452, A). The knife is then gently moved to cut a 
F10. 452. space for the easy insertion of the saw, which, travers-

r. 
ing the course of the knife, reaches the front of the neck 

:·· of the femur, an<l gradually cuts it completely through. 

~ ...
.. ~ .. /' ; 1<- The surgeon cuts until he feels that the saw is free of 
, . the bone, an<l moving it in the soft tissues only behind 
,., the bone." The limb is to be a.t once straightened, anfl 
. 

11~ \ , ·. ' in order to do this it will often be necessary to cut with 
a. tenotome, under strict aseptic precautions, the con-

\ I 

.e tractcd tendons. 'l1he woun<l is dressed antiseptically, 
and the limb is ma.intaincd in extension by the exten
sion apparatus of Buck or by the long external splint 
of Desault. 

"2. With the Osteotome.-A longitudinal incision 
0~i·!~~:~[~M~:~,'~~~:: :~ i~n~~l~~~~J1~e::~;·~~,~~ct~c~1~:rr~l0~:c~n~n~bj:s\ ~~~~~ 
g~:~i·s~ilcii~t~~:;(~J~~~~): ~~:h~~t;~ita~~n~~~d~r~t t\:~ct~l~~=~·wh;~te i~s~~~~0~ft~~ 

~~~;v~f ~~: ;~:o~!~c~~~~.e i~e1~~ 1::~t 8~ ~}~:~ ~1ti~i~~~\~ s<~~i~\~1~t '~~fl:s ~:1f!1t 
rrhe dressing is the same as above indicated ... 

Osteotomy through the Shaft, just below the Lesser Trochanter 
( Gant'8 Operation).-'l'he osteotome should be employed in Gaut's operation, 
though the sa.w can be used. A longitudinal incision is made over the outer 
aspect of the femur at the level of the lesser trochanter (Fig. 453, B), the 
osteotome is introduced and turned on its axis, as described in the preYious 
operation, an<l the bone is divi<led just below the level of the lesser trocbanter. 
The straightening and dressing are to be done in the same way as after Adams's 
operation. 

SPECIAL EXCISIONS. 

UPPER JAw.-The upper jaw may be removed because of existing disease, 
non-malignant or malignant, sarcomatous or carcinomatous, or to facilitate the 
remo\•al of retro-maxillary tumors. Though the operation is a bloody one, it is 
remarkably free from danger, reunion of the soft parts is rapid, and the result
ing deformity is slight and capable of much relief by the application of a den
tal plate. Wh en done for sarcoma, a cure may often be effected or recurrence 
is long postponed; and if for carcinoma, life may be made more comfortable, 
though perhaps not prolonged, or, it may be, even somewhat shortened. 

The bone is best exposed by an incision over the infraorbital ridge from 
the malar bone to nea.r the internal canthus, then along the side of the nose 
a.round the a.la. to the median line, and down through the central part of the 



OPERATIONS OX BONES AND JOINTS. 1161 

upper lip (Fig. 453, .4). 'l'his cut (Fig. 453, B) also shows the incision of Vel
peau, which is carried through the cheek from the angle of the mouth to the 

Frc;. 453. Fw. 454. 

Ei~~~~~~n°r 2~~/{re3~1~·~· ~1~l1~ ~ C,1~~~i~-
io11 oc the 1ower jaw (Treves J. 

center of the malar bone. The flap so formed is drawn inward. F ig. 454, A, 
shows Langenbeck's operation . This incision begins on the lateral aspect of 
the nose at the junction of the nasal bone with the cartilage, and is terminated 
by sweeping upward and outward to the middle of the malar bone. It forms a. 
U·shaped flap, with the convexity downward, reaching as far as the junction of 
the check and upper lip. Fig. 454, B, shows the inci~ion of Gensoul of Lyons, 
who was the first successfully to remove the upper jaw. 'J'he flap thus outlined 
by any of the above methods is dissected off the bone and the free hemorrhage 
arresterl by hemostatic forceps, pressure, and bot water. "'ith a fine saw or 
the cutting forceps, preferably the former, the malar bone itself is cut through 
(Fig. 455, B), and later the ascending process close to its junction with the 
frontal (Fig. 435, A). After median division of the mucous membrane of the 
roof of the mouth back to the soft palate with the knife, and laterally between 
the hard and the soft palate, the horizontal plates of the two maxillre are sepa
rated from abo\'e downward with the saw or cutting forceps (l?ig. 455, C). l'he 
bone can then be removed with the lion forceps, the pter_vgo·maxillary union 
readily yielding, or if, as not seldom happens in C:l$CS of malignant disease, the 
posterior wa.11 is left behind, it can be easily seized and brought away. When 
not disea$ed, and when its removal is not required in 9rder that sufficient room 
may be secl1re<l for necessary further work, the orbital or alvcolo-l10rizontal 
plate ma,v be left, the bone being sawn across just below the one or above the 
other; but it is generally necessary to take away at least the latter. 

Bleeding vessels1 if necessary, ha\·ing been tied and general hemorrhage 
stopped (in which the caulcry is often very useful), the soft parts are to be 
apposed as accurately as possible along the line of incision and secured by the 
requisite number of fine stitches, the cheek-cavity filled with cotton or gauze 
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plugs, if required either to prevent oozing or to support the flap, and antiseptic 
gauze and cotton applied externally and secured by a light band<tge. Primary 

union usually takes place. When 
on 1 y the lower part of the bone is 
to be reml'Jved, the openition may 
ordinarily be done through the 
mouth . 

Fw. 45.5. 

If done to render possible or 
easy the taking away of a pharyn
geal growth, only the upper or 
inner bony attachments (mala.r 
and fronta.l, frontal and intermax
illary) should be divided, and the 
bone turned downward or out
ward, to be later replaced and 
almost certainly reunite. Fig. 
455 shows the long incisions for 
the removal of nasal polypi by 
the methods of Pocckel and Lan
gen beck. (See Naso-pharyngeal 
Polyp, p. 593.) Such ostcoplastic 
resection, though somewhat more 
difficult of performance, saves the 
deformity and later application of 
a pla.te, which are necessarily con
nected with the ordinary complete 
removal of the upper jaw. The 
soft parts need not be removed 
from the bone, but only incised at 
the point. Where they remain 
attached externally, they are util
ized as a" hinge." 

LOWER JAw.-Resection of 
this bone ma.v be in continuity, or of one half or of the whole, for injury or 
for di8easc. If in continuity and on one side. it can often be readily effected 
through the mouth. the soft parts being carefully cleared away and the bone 
divided with the straight or chain saw, or in an informal way with the cutting 
and gouge forceps. Extensive operations in continuity or invoh•ing a half or 
all of the bone should be done through an external incision of sufficient length, 
and just below the lower border of the bone, with or without central di,·ision 
of the lower lip and Roft parts of the chin accor<ling to circum~tances (Figs. 
453, C, 455, G). If the rniclclle portion is taken away, as all the attachments 
to the genial tubercles are severed, dropping back of the tongue must be 
guar<le<l against b~· paR:-<ing a ligature through it until sufficientJ~r strong adhC'
sions of the soft parts have formed to prevent the occurrence of such an 
accident. 

In resecting the l1alf or the whole of the lower jaw, after separation of the 
soft parts, external :ind intern;1l, well back toward the angle, the bone is divided 
in the middle line (Fig. 455, G), and firmly held off while the further separation 
of the soft parts is continued up to and including the coronoid process, :tfter 
wbi1~b <liRarticulation can be readily effected. either by dragging or by a few 
cuts with knife or scissors kept close upon the condyle. When performed for 
disease the periostcum should be preserved as far as possible, unless the disease 



OPRRA'l'JONS ON BONES AND JOINTS. JJ6:3 

is ma.lignant; an<l whenever the object of the resection can be secured by saw
ing through the body or at the bases of the processe8, di \·ision at such level 
should be made. 

CLAV!CLE.-A part or the whole of the clavicle may be removed for dis
ease, generally sarcoma. Exposure is made by a longiturlinal incision, the 
soft parts rlissecte<l off carefully, but as rapidly as possible, the bone divided 
internally to the affected area or separated at the sternal junction, lifte<l up and 
clea.recl posteriorly as far as may be necessary toward or to the scapular attach
ment, and there sawn through or disarticulated. The hemorrhage, often very 
great when operating for malignant <lisease. is to be temporarily checked as 
the operation proceeds by the application of hemostatic forceps . By keeping 
close to the bone an<l the diseased mass there is little danger of wounrling the 
important deep vessels and nerves. Provision for drainage having been made, 
the c<lges of the external incision are to be brought together and suture1l, an 
antiseptic dressing applied. and the arm securely fastened to the si<le. If sep
tic infection is prevented. death, if it follows, will be from shock or hemorrhage 

or 
1 ;~e~e~·ol;~~:~~~r~~~~e0fo~~=r mt~1.~~n::1~ff:~~~o:·nd the periosteum has been 

saved, regeneration, at times quite perfect, may be reason:tbly expecte<l. 
SCAPULA.-Removal of the shoulder-blade, partial or complete, ma~r be 

rendered necessary or advisable on account of necrosis following injury or of 
the presence of a tumor benign or malignant, the latter cause in<licatin~ com
plete resection, although occasionally a partial operation has not been followed 
by recurrence. When <lone for necrosis the operation is comparatively simple 
and easy; when for ostco-sarcoma., it is not sel<lom difficult an<l dangerous. 

In complete resection a single vertical inci:;ion may be ma<le on a line a 
little posterior to the middle of the spine, and tho soft parts reflected forward 
and backward (Fig. 456, ver-
tical line of 1); or, better, an F10. 456. 
incision along the whole pos
terior border, inclined forward 
at the upper end and forward 
and upward for a short dis
tance at the lower end, fol
lowing the anterior border, 
with usually an associated one 
over the course of the spine. 
Fig. 451) shows the incisions 
of Syme, Langenbeck, and 
Collier for extirpation of the 
sca.pula, as well as the incision 
for resection of the glenoid 
ca.vity of the scapula. The E3~~~~ii!1~ 1~fct~i;c.z~~~1~j~i~~ 1f~~r~~~~i1~~1 ;0}· ~b~e~f:.:~lf~"c1:\~i~): overlying soft parts having of the 5capula {Tillmanns). 

been turned asicle, and the 
spinal muscles Rave<l or left attached to the bone according as the resection is 
not or is for malignant disease, the superior angle and adjacent upper border 
is freed from its attachments, then the posterior border an<l inferior angle, the 
knife being const:rntly kept as close as possible to the bone. Lifting up the 
scapu la, its anterior surface is cleared, an<l then the anterior border toward the 
izlenoid fossa, the dorsal and suhscapular arteries being tied when reached. 
'l'he acromion process being freed, the attachments of the scapular muscles 
divided close to the humerus, and the cora.coid process separated from its liga-



1164 AN AJfl':RICAN TEX7'B00}{ OF SURGERY. 

ments and muscles, only the region of the glenoid fossa. remains to be cleared, 
a.fter which the bone is lifted out, hemorrhage arrested, drainage provided for, 
the flaps adjusted and united, and an ordinary compressing and retaining drcs~
ing applied. By such method of operating control of hemorrhage is well 
secured. 

S110ULDER.-Resection of the shoulder-or rather, in the great majority 
of cases, of the head of the humerus-bas gcnC>ra11y becu for severe injury, 
especially gunshot, rarely for the compound fractures of civi l life, occasionally 
for the relief of deformity, as that following unreduced luxa tion or badly
unitcd fracture of the neck of the humerus, and at times, though but seldom, 
for chron ic joint disease, from which this articulation is in an extraordinary 
degree exempt. Under the present method of woun<l-dressing purely conse;
rnti \'C treatment, with the informal removal of completely detached fragments 
when necessary, may commonly be expected to give good results, better, indeed, 
than those after typical excision . 

m ~tn)."!r t~ ~0~~Pb~afs:~njl~~U:'~~~ga~\eir~~~·~~~f~~(i1~0~~r;)~,;~:<lro~~~~ 
method being much the better, as it inflicts 

FIG. 457. little damage upon the muscles, and leaves, in 
consequence, a. more useful arm, though occa.
siona11y, because of the nature an<l extent of 
the original injury, the deltoid has been so 
wounded that little auuitional violence will be 
done it in forming a flap. Generally the cut 
is made directly down to the bone in a line 
from the middle of the acrornion to the center 
of the deltoid insertion, separating rather 
than cutting the muscular fibers. though it 
may be carried from the inner (Fig. 457, A) 
or outer point of the acromion along the in
ternal or external border of the deltoid. 

The capsule is then opened and the soft 
parts separated from the tuberositics and the 
upper part of the shaft, the knife being kept 
close upon the bone. especial care being taken 

i::~~~~~~~~·~:~~e~h;:~~1,~~f(;ofli:~1~i1i.o,?:r~1i: ~~ttu~f ~~se ~r:~,~e~ad ,~fieth~c~~e~; ~~~nj~~:~ 
f~~ 1~:g;:i(Trg[e1sJ1 11gcn1>eck; c, Morel's having been luxated through the incision, 

division is made with the saw at the neces
sary level, no lower <lown tha.n is absolutely demanded, in order tha.t the likeli
hood of the occurrence of a i: dangle " joint may be reduced to a. minimum, for 
although a "flail" arm is often far from being a useless one, either without or 
with the a.i<l of an apparatus, yet if recovery can be secured with close approx
imation of the upper end of the humerus to the scapula, it is much better. 

The opcratiou may be done subperiosteally, the periosteum bein~ divided 
longitudinally a.nd then transversely at the le,·el of the section of the bone, 
and turned aside, and the tul>erosities chipped off, carrying with them the unin
jured muscular insertions. In old luxations, as the vessels arc pushc<l back
ward and inward, the incision can safely be made along the border of the coraco
brachialis muscle. 

If necessa ry, though such is seldom the case, the glenoi<l fos:;;a. mn .. y be 
removed by saw or forceps, the attachment of the long bead of the biceps 
being, if possible, µreserved by separating a scale of bone or stripping off 
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the periostcum. 'l11le ordinary antiseptic dressing having bPcn applied1 the 
parts arc held in place by a bandage, or, better, by an immobilizing plaster 
splint or casing, carried well up over the top of the shoulder and retai ned 
by a banrlagc passed under the opposite ax illa. 

Ei,now.-Resection of the elbow is called for in certain cases of compound 
fracture, gun::;hot or other, of tubercular disease, of old unreduced lu xation, or 
of bony ankylosis. I t may be done in various ways, all or nearly all , however, 
modifications more or less diverse of the method by a single longitudinal in
cision1 central or lateral, with or without a transverse 
incision (Fig. 458); or of that by two lateral incisions, Fm. 4:lS. 

with a. connecting cross-cut-H-shaped-the former being t . 
generally preferred. Cutting down upon tll e posterior sur- / _- i 
fa ce of the joint in the median line from a point a couple 1 
of inches above the articu1"tion to one at or slightly 
below the line of junction of the olecranon with the 
sllaft, or along the outer border of the triceps to the H-·-

1
, •· - :.' \ 

le\•el of the epicondyle, and then downward an<l inward 
across the olecr:rnon, the capsule is opened and the soft ~ 
parts dissected off on each side (subperiosteally, if pos-
sible) until the con<lyles have been well unco\•ere1l, special i --~

1
.- A 

care being taken to save uninjured the ulnar nenc. 
After flexion of the forearm the lower encl of tbe 1rnme-
rus is cleared (Fig. -159), pushed out through the wound, 
and sawn off (Fig. 460); and then the upper ends of 
the ulna and of the radius are treated in lik e manner. 

!~~t~~l~ ~~~~~·:~~~~:~~:~i~ti.:~t~n~r~~~s~~o"!~c~~~~'.~~~: \ 1 j 

muy be chisell ed off and turned aside with their muscu- El\i~:~·u~t{~?~~\~L~~~~ 
lar attachments undisturbed. If the amount of bone {Treves). 

removed is so great that a. movable joint is not lik ely 
to be secured, the i;;awn surfaces may be wired or pinned together, or a sort 
of mortise and tenon may be made between the ulna and the humerus. 

Frr. 45fl. 

lf thrre has not beeu ruucL of the bones excised, restoration of the func-
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tions of the elbow to a greater or less extent may be expected, so complete at 
times as to permit of the hand being laid upon the shoulder. In a few cases 

Fw. 460. 

Excision of lhe Elbow; ~awing of lhe humerus (Treves, nfter Farabcuf). 

in which years after the resection an examination of the elbow has been made, 
there have been found to be present bony down-growths from the sides of the 
humerus, embracing between them and buttressing the upper end of the ulna 
and radius, much as the mallcoli do tbe astrag:alus. 

When the portion cxeiscd has been consillcrable, unless close approximation 
is made and maintained a flail-like condition of the arm will he produced. capa
ble, however, of being grea.tl_\T improved by the use of proper prothetic appa
ratu~. At tl1e completion of the operation immobilization should be made, 
readily a.IHI full.v effected by plaster of Pari::. and maintained for six, eight, or 
more weeks if ankylosis is sought for (always, of course, at a. right angle, or a. 
little less, ne\'Cr in extension); but if motion is aime1l at, passiv<' movements 
should be commenced bv the en1I of the third or fourth week. When done in 
the hope of bonv ank.ylosis, care should be taken that as much of the peri
osteum as possible is preserved in the a.rea of the future joint. 

At times in these cases simple osteotom,Y, linear or trochleiform, will rel ieve 
the difficulty, bnt there is a.lwa.ys danger that such operat ion will be followed 
by fusion of the bones in spite of earl.v and methodical passive motion . 

Old unreduced lnxn.tions may be treated by complete or partial excision, 
access to the joint being rea<lily had through an incision across the back of ~he 
joint with division of the olccranon at its base, this process beiug reflected with 
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the soft parts and late r replaced and wired. Oftentimes, after subcutaneous sec
tion of tL.e olccranon, reduction of the luxation can be effected, passive motion 
securing a. lax fibrous attachment of the separated process which later allows 
of the onli na.ry movements of the joint. As is true of compound fractures of 
all joints, treatment by resection after this injury at the elbow is now much 
less freq uently required than formerly. 

W1usT.-Rescction of the wrist is occasionally done because of extensive 
injury, mainly of the lower en<l of the boucs of the forearm. Ordinarily, how
ever, it is necessitated by tubercular <fo;casc, which always ch iefly affects the 
carpus. 'l'he best method_ of operating must vary according as the excision is 
for injury or for disease. ln the former case lateral incisions carried but a. little 
distance, or perhaps not a.t a.ll, below th.e j oi nt level will give rcudy access to 
the bone and permit of easy removal 1 with sli ght danger to tlte soft parts. 

It is widely different with the operation for disca::se. The carpal bones can
not thus be readily reached nor thoroughly extirpated without serious risk to 
vessels an cl nencs. One of three methods will commonly be selected : a single 
long dorsal median incision) or two incisions placed laterally over the back of 
the wrist, or a. transverse straight or curved division of the structures COYering 
the posterior surface of the carpus, the last a.ffo r<liug readiest access to the dis-

eased bones, but objectionable because of 
Fm. 46 1. the necessary section of the tendons-an 

objection, hOwevcr, of much less weight 
now than formerly, si nce after their suture 
early and functionally perfect repair can be 
secured. 

Exclslou of thl' WriH: A A', Collier's in· 
clslnnfnrradia\sldc;/JJJ',.Boeckel'sin· 
cision <T reves) 

The method by a single incision wi11 
generally be preferred, being eas ier of exe
cution and less dist urbing to the tendons 
than the others. A very con\'enicnt form 
of the incision consists in carrying it from 
th e mid<lle of the ra<lial border of the meta
carpal bone of th e index finger upward be
tween the tendon of the long extensor of 
the thumb an<l that of the extensor indicis 

Fm.462. 

to the dorsum of the radius between the extensor indicis a.nd the short radial 
ex tens.or of the wrist, the soft parts covering the cn. rpus being careful1y lifted 
and turned aside, subperiosteally as far as possible (Fig. -161 ). 
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In excising an interplialangeal ioint a la.tcral incision is made on the side 
of the joint (Fig. 462, B). 'l'he lateral ligament is <lividc<l, and the bones 
protruded and sawn. 'l1wo lateral incisions instead of one may be used (Fig . 
.f62, B, B). 

In excising a metacarpo-plialangeal ;'oint a single lateral incision is 
employed, and the operation is <lone as in th e above case (Fig. 462, A an<l 0). 

~ig. 462, D, also shows the incision for resection of the.first metacarpal bone. 
R esertion in continuity or complete removal of a bone of the upper extrem

ity for injury, more often for disease, will be effected in the ordinary way, as 

F10. ~63. 

~' ·nJ~·· 
;\:_. _:: 

' '. 
': 

already mentioned in treating of such operations in 
general, care being taken to fasten the ends firm ly 
together when this can be done, and to preserve the 
pcriosteum as far as practicable, in order that regener
ation may take placc1 thus lessening, or in the most suc
cessful cases pre\'Cnting, after-deformity. 

llrP.-Resection of the head of the femur in civil life 
is almost always required because of tubercular caties. 
It is ordinarily done through an incision beginning about 
midwa.y between the amcrior superior iliac spine and 
the trochanter, and continued downward around the tro
cbanter or across its outer surface along the outer border 
of the thigh for a. short distance, the knife being carried 
directly to the bone (Fig . .f63). Figs. 46.t and .f65 show 
other incisions for excision of the hip-joint. The cap

Exch>l(~n~~i~:~.::.ir·Joinl sule having been thoroughly opened, the periosteum is 
divided transversely at the level of bone-section, and as 

completely as possible separated from the femoral neck, the muscular attach-

Fw. -16-1 F10. 465 

. I 
EJ:clslonoftbeIJip:Luecke'slncislon Excislonofthellip: Langenbecl.:'sexternalinctsion 

(Tre\'CS). (Tre\'CS). 

ment to the trochanters being severed, or, better, the bone-surfaces which secure 
them being chiselled off, or the whole of the greater trochanter may be split 
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olf and turned aside. It very often happens that the condition of the parts 
is such that li ttle or nothing can be gained by an attempt at preserving the 
periosteum, and much time will be saved and as good an ultimate result secured 
by omitting it. 'J'h e bea<l of the femur is then forced out of the acetabulum and 
the disease<l bone ~awed off, any limited portion 
of affected fr=sue being removed by gouge and F10. 466. 
spoon rather than Uy a second sawing at a 
lower level. rJ'o facilitate drainage, the tro
chanter major is generally taken away, but 
in most of the cases suitable for operation this 
is not necessary . If the acetabulum is dis
eased, it shoul<l be thoroughly scraped. In
stea!l of luxating the head and then dividing 
the neck , the steps may be reversed, the neck 
being first sawn through ; but the operation 
thus done, as a rule, is not so easy of exe
cution. 

By a few surgeons an anterior incision is 
preferred (Fig. ~6-1), the knife being entered 
ha1f an inch below the anterior superior iliac 
spine and carried do\\ nward and a little in
ward for a bout three inches, passing between 
the tensor vaginre an<l glutei muscles on the 
outer side and the sartori us and rectus on the 
inner. If the operation is <lone aseptically 
an<l the parts protected against after-infection, 
primary union may be secured. 

KNEE.-U esection of the knee is done 
beca use of injury, deformity, ankylosis, or 
especi ally disease. It is performe•l in seve
ral ways. according to indi vidual preference 
ancl the facility and thoroughness of exposure 
of the j oint structures. Th ese methods are a 
cuned incision across the front of the joint, 
with convexity downwar<l, passing through the Incision tor Resection or ihe Knee 
lip:arncntum patell re (Fig. 466), or with con- (MacCormac) 

Yexity upward above the patella. a straight trnns"erse incision passing through 
the patella," hich is sawn, with or wi1hout associated short longitudinal incisions 
on the sides; or a single longitudinal incision, median or lateral, a method 
inapplicable to cases of disease. 

A s ordinarily done, the curved or transverse incision is made from condyle 
to condyle, opening the joint; the flap containing the patella. is turned upward; 
the lim b is flexed, the crucial and lateral ligaments divided, great care being 
used to nvoi<l wounding the popliteal artery, the end of the femur is thoroughly 
un covered, and a sli ce of necessary thickness sawn off, the epiphyscal line 
being. if poi:.i:.iib le. prcsen 'ed in children. '.11 his is \'Cry essential, in order 
tlrnt the ult imate shol'ten in g may be reduced to a minimum, as the ch ief 
growth of tli e fomur--an<l the point of greatest growth in the entire body
is at its lower end. Th e saw sbould be carri ed in a slightly oblique direc
tion from behind forward and in a pl ane paralle l to that of the epiphyseal 
lin e. Th e articulating ~n1rface of the tibia is then to be in like manner 
removed, all diseased soft parts being cut or scraped away. The patella, 
if diseased, as is usually the case, should be removed; if not diseased, 
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it m<lY be removed or 1eft as preferred. 'J1l1c bone surfaces arc then 
apposed, drainage-tubes placed in position from side to side or obliquely 
from before backward, and brought out through counter-openings on thC' 
posterior surface, the edges of the incision sutured, the parts antiseptically 
Llressed, and the limb immobilized by plaster of l'aris or a suitaLle 

Fw.467. 

lnterrupted!:lplint(modifiedfrom t-::SmRrch1111dl<:owRlzlg). 

bracketed splint. If the patella has been sawn through, its fragments 
should be wired, or held together by stout catgut sutures through the fascia] 
envelope. The femur antl tibia may be suturc<l with catgut or wire or fas
tened by nails or dowels. 

Immobilization should be maintained for two, or better three, months. and 
a posterior splint should be worn for many months longer, that firm union 
in the position of nearly full extension ITI<\Y be secured. The drainage-tubes 
should be rcmoYed in the course of a few days, as, althougL they ha,,e at 
times been left for many weeks without harm, it is likely that their presence 
may fa,·or the formation of sinuses which ma.y become tubercular and con
tribute to the production of au unfavorable result. 

Bony ankylosis of the knee. as a rule, may ht• treated by osteotomy, 
linear or cuneiform, rather than by resection. 

ln operating upon old luxations partial excision of the en<l of the femur 
may usually bo ma<le. 

It is a.t this articulation tba.t erasion is most frequently <lone, and the 
relative value of such operation as compared with typical resection has yet 
to be determined. When done for tubercular disease, an excellent method is 
that of i\liller of E<linburgh. An incision is made below the patella, deeply 
curved downward towanl the tuberosity of the tibia, and another straight 
across the centrr of the patella, joining the ends of the first. 'fhe upper 
flap is thrn reflected upward, the ten(lon of the rectus and adjacent 
muscular fibers dividc<l, and the entire> anterior portion of the capsule, 
together with the patclltL and an elliptical portion of' $-kin, stripped downward 
and removed t•n ma~.~r by cutting tliroug:h the ligamenturn p:uellre and the 
tibial attachments. The remainder of the joint is then cleane<l up and the 
bones resectcd. 

When the joint lesion is great, the destruction extensive, and the gen
eral health much enfeebled, e~peeiall,v in poor p:tticnts not in hospital, 
amputation often offers a. much better chance of preserving lifo, and shoul<l 
be performed. 

AN 1< LE.-l1'or the resection of the ankle-joint many operations have been 
dcviHcd of late ,vears-more than for the removal of 'any other articulation. 
The methods are lateral, postero-lateral, and posterior, without and with asso-

ciat~~lnd~~i:~f1~110tn~:~1~~ci1~sa~~!1~·~~1~,~~\1c~fa~1hfn~~!~:1~~\~~~: the inner border of 

the fibula., commencing an inch an<l a. half or two inches a.hove the tip of the 
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external malll'olu~. i~ carried to and a little in front of the maJlcolus, ancl 
another is made directly backward close under the malleolus to the extC'rnal 

Frc. 468. 

Resection of Ankle-joint, nfter l.nngcnbeck;d!ifl~~::sf"cr the lower encl of tlbula (a) nnd tibln (b) 

borclcrof the ten do Acbillis, dividing the pcroncal tendons (Fig. 470, B). 'J'hc 
flap thus outlined is dissected off the lower part of the fibula, and the malleolus 
sep.uatcd with cbifoiel, saw, 
or cutting forceps-removed 
if diseased, if healthy turned 
back to be later reunited. 
The astragalus is then freed 
from its attachments and 
taken away, and the foot 
dislocated in ward, "hen 
ready access is had to the 
lower end of the tibia, which 
is cut away to such extent 
as is necessary . The dis
eased tissues a.bout the joint 
arc easily reached and re
moved. and by extending 
the original incision along 
thC' outer border of the foot A, excision or astr1W~~~~ \i1~1~~f~:11f~;!~c~!~s)~' excision 01 imkie 

other bones of the tarsus, 
if affected, can be got at 
and taken a.way. The sev
ered peroneal .. tendons are 
then suturC'd, drainage-tubes 
put in, counter-openings, if' 
thought a.<lvisablc, being 
made a.nd through drain
age thus secured, gauze and 
cotton dressing appli('(l 1 and 
the leg and foot placC'd in a 
splint or in.1mobilizcd wi.th c 
plaster. Figs. -l68, 469, 
an<l 470 show the \'arious 
incisions for excision of the 

1•10. 4i0. 

ankle. A, exci~~rc~~~~~:io~~)I~'C~~~~~~ii~:;~~o~) ~1/fci;W~!~.1~,;J.r onklc 

The removal of the as-
tragalus very much facilitates the extirpation of the <lis~ascd tissues, ha.rd 
an<l soft, an1l lessens but little if at all the later functional rnluc of the 
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limb. If it is desired to save uninjured the peroncal tendon!'. two lateral 
incisions may be made, one as already described, the other (Fig. -169, .I) 
over the inner malleolus :rnd forwa rd internal to the tendon of the tibia lis 
anticu~. between \\ hicb the structures in front of the joint ca n be lifted 

~~te;~1~r0~:J\~o~:s s~~·~r:tr~~~1:s1: e~V~:~l , tb!reb~~01~:, c~~~)1~u1~<i?~·~;t?~~ t~f 
the a.stragal us a. formal resection will not or<lina.rily be req uired, it being 
usuaJly possible to take away the bone through the ex ist ing wound or by 
enlarging it. 

RESECTIONS OF TUE FooT.-Removals of the tarsal bones, largely atypical, 
may be made through latera.l incisions, or, better, by an incision across the 
dorsmn, the severed tendons being later sutured or allowed to make attachment 
as they can in the course of the hea.ling of the wound, the former procedure 
being preferab le. It has lately been advised to split the foot back between 
the third and fourth metatarsals to the middle tarsal joint, and thus gain access 
to the affected parts. The essential prereq uisite to success is thorough removal 
of the diseased t issues, an<l the end-result of complete excisions even of the 
entire tarsus or of its anterior segment and the metatarsus in part or in whole 
is often excellent. the functional value of the foot being but little impaired. 
Figs . ..J6D and 470 show the incisions for removal of the astragalus, and Fig. 
4 70 shows the incision for removal of the os calcis. 

When the tarsus is largely diseased, and especially when the soft parts of 
the heel and the posterior part of the sole have been destroyed or seriously 

Fw. 4i2. 

FIG.471. 

Asrr[;r0!ist~~:i1la~~1i~ 1~~:~~~j~~111~}0t1:e w~~ 
(Trc\'ci;). 

damaged, an osteoplastic operation (" Wladimiroff-:Mikulicz operation ' 1
) may 

be done, a flap of the po,terior tissues from the level of the malleoli to that of 
the sca ph oid tubercle being removed (Fig. 471, F: Fa), the articulating end 
of the leg-bones and the posterior pa.rt of the sca phoid an<l cuboid Ra.wn through 
(Fig. 4 71, A B OD), the intervening bone excised, the foot extended, tbe 
sawn surfaces apposed, a.n<l the edges of the wound sutured, the weight of the 
bo<ly being afterward supported on the ends of the metatarsal bones, and the 
under surfaces of the toes now bent at a l'ight angle (Fig. 472). Except when 
there ia extensi \'C ulceration or loss of substance at the heel, such osteoplastic 
resection has no advantage over a large atypical tarsal excision, and is likely 
to leave a less useful foot. 
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RF.RECT1ox ix CONTINUITY OF Bo:rns OF THE Low1m ExTREMf'l'Y.-Such 
an opera.lion should not _be done upon the femur, because of the strong prob
ability of non-union . Upon the 
tibia or fibula it is more likely to Fm. 473. 
be followed by a successful re
sult, regeneration of the bone or 
compensatory hypcrtrnph_v of the 
untouched shaft frequently tak
ing place. Care must be exer
cised <luring the period of repair 
to prevent clcYiation of the foot. 
Upon a metatarsal or phalangeal 
bone of the foot, as upon a. cor
responding one of the hand, it 
may be readily and succe'8fully 
done, the necessary incision being Excision or First i\lctRtnrsnl Bone (Treves) 
marle over the inner or outer side 
rather than the middle, to avoid injuring the extensor tendon (Fig. 473). 

When in the hand a first or second phalanx cannot be subpcriosteally 
removed, the distal part of the finger should be allowed to drop back, the 
resulting fibrous union often becoming short and firm and securing a useful 
finger, failing which amputation can be done. 

CIIAP'l.'ER VI. 

AMPUTATIONS. 

lNDICATION'~ .-It is impossible to do more than indicate in very general 
terms the more important conditions calling for amputation. Injuries of similar 
d~gree affecting the upper or the lower extremity call for different treatment, 
because of the much greater freedom of the collateral circulation in the former, 
rendering gangrene less probable. Where consenatiYe treatment or excision 
would be proper in the upper extremity, amputa.tion would be called for in the 
lower limb. A broken constitution with damaged assimilative and eliminative 
organs, us in the aged, in alcoholics, in chronic Bright's disease, or when tuber
culosis of the lungs ex ists, often compels the sacrifice of the Jim b. Avulsion 
of a whole or part of an extremity of course requires an attempt to place the 
remain ing portions in a. condition to heal by amputating at a. higher point, 
or, if the whole limb is gone, by fashioning flaps out of wha,t remains of the 
soft parts, a.nd a_pproxim:.1ting and dressing them. 

Compound Fractures aud IJisloeations are the most common accidents 
demanding a.mputation. Extensive comminution and loss of bone ma.y demand 
this in the lower extremity, because even if saved the limb will be useless as a 
means of locomotion: when in the lower limb rupture of the main vessels is 



117-1 AN A,lfERICAN TL'X'l'BOOX: OP SURGERY. 

added to this condition, amputation is indicatccl, but in tbc upper iimb an 
attempt should be made to sa.ve it by securing the vessel in the wound. In 
the lower extremity secondary hemorrhage from the main artery after compound 
fracture usua.lly calls for amputation; but further trial of conservative treatment, 
after arrest of the bleeding by ligature, is in exceptionally favorable cases justi
fia.ble after a similar accident affecting the upper extremity . Great laceration 
of soft parts, with extensive loss of skin, added to free comminution of bone and 
wounded vessels, always demands amputation; extem~ivc fla,ying, which will ren
der the member useless if saved, sometimes calls for its removal; for instance, 
destruction of the skin of the heel and sole of the foot will result in a cicatrix 
which can never bear the weight of the body, and extensive burns of an entire 
extremity ma._v require amput:ttion . Compound fracture involving the knee
joint commonly ca.lls for amputation, because of the great damage to the soft 
parts. Simibr injuries to the ankle may admit of conservatism if the parts 
can be rendered aseptic; or if the soft tissues are not much damaged, ex
cision should be practised. This latter rnle is also applicable to the shoulder 
a.nd elbow, but bad compound fractures of the wrist require amputation . 

Compound dislocations of the ankle, elbow, shoulder, and hip, provided 
only moderate injury has been inflicted upon the soft parts-where conserva
tiRm is not indicated-should be treated by excision, as a rule. Owing to the 
frequent damage to the popliteal \·essels, and the destruction of most of the 
vessels capable of carr.ving on the collateral circulation, amputation is the 
safest course in compound disloc:ttions of the knee. 

Lacerated and Oo11lllse<l Wowuls inflicted by the claws or the teeth of wild 
animals, and the extensive shattering of bone produced by gunshot wounds, 
often demand amputation. While wounds and lacerations of arteries rarely 
call for amputation except for a traumatic or diffused poplitcal aneurysm or 
similar conditions of the deep arteries of the leg, or for traumatic aneurysm of 
the axillary, it is often required for secon<lary hemorrhage the result of pre
vious wound of a vessel or following ligation of an artery in its continuity. 

Gangrene the result of frost-bite, of burns, of traumatism, or of a wound 
of an artery or of its gradual occlusion in the young, demands amputation well 
above the limits of the disease, and even in the senile form, under fayorable 
circumstances, amputation of the leg or thigh is sometimes proper. The stu
dent, however, should consult the section on this disease for the special indi
cations for and against operation. 

l\Iany destructive diseases of the bones and Joints, where extensive implica
tion of the soft tissues exists, demand amputation. 

J1Ialignant Tumors of the extremities are best treated by amputation when 
they affect the bones, and even when these tumors are free from bony attach
ments their relations to other important structure!' may be such that they can
not otherwise be safely removed. In this case the whole of the bone involved 
should be removed; that is, the amputation should be at or above the joint on 
the proximal side of the disease. Very ra.rely, benign growths reaching such 
a size as to render life burdensome require removal of the limb; or by th~ir 
ulceration, followed by profuse discharges, they may menace the patient's life 
unless removed . 

Tetanus, with the modern views as to its pa.thology, cannot be considered 
an indication for amputation. 

For Deformities, such as severe neglected club-foot, limbs rendered useless 
by cicatrices, ma.I-union of fractures, etc., amputation. is sometimes clone in robust 
young incli viduals, but these arc usually operations of complaisance, not of 
necessity. 
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INSTRUMENTS. 

The instruments required for amputations are those to arrest hemorrhage 
during the operation, knives, saws, retractors, cutting bone forceps, strong 
forceps to hold n bone fragment, tenacul:t 1 artery and hemostatic forceps to 
~ecure ~~e vessel_s, needles to sew up the flaps, scissors, and dissecting forceps; 
m a~d1t10n, ca.p1ll~ry or tube drains must be provided, proper dressings, and 
a sphnt to fix the JOint above the segment amputated. 

'l'OURNIQUET.-~etit's is that commonly employed, consisting of two metal 
plates capable of bemg separated by a powerful i::.crcw, and a stout strap with 
pad and buckle (Fig. 474). 
Application. -Mako a few F10. 474. 
circular turns around the limb 
with a three-inch roller; place 
the remainder of the roller 
obliquely to the couroe of the 
vessel where its pulf-la.tions 
arc distinct, pass an<l tightly 
buckle the tourniquet strap 
around the limb-previously 
ele\'ated to prevent an accu
mulation of Yenous blood
with the plates closely ap
proximated on the compress, 
and rapidly turn the screw. 
Other forms of instruments 
have been devised which 
press Only on the vessel and 
at a point directly oppositc
i. e. horseshoe tourniquets, 
Hoe)'°s clamp, and Skey's 
tourniquet. large sizes of the 
two latter hcing used to con
trol the abdominal aorta. 

ESi1.IARC!1
1

8 APPARATUS. 

-This consists of a broad 
rubber bandage an<l a flat
tened ru bbcr band with a 
hook at one end and a few links of chain at the other. Application.-The 
barnlage is put on firmly from below upward, without reverses, as high as is 
de!'ircd. when the ba_nd is carried well on the stretch around the limb above, 
but clo!'e to the hist turn of the bandage, and is secured with the hook and 
chain or by tying the cro:o:!'ed ends: the rubber bandage is then removed. Do 
not draw the band too tight nor leave it on too long. lest paralysis from pres
sure on tl1c nen-c~ result: again, never a1low the member to be decidedly flexed 
or extenclC'd aftC'r its application. because tearing of the muscles may result. 
~rim annoying oozing following the use of the Esma.rch bandage can be lessened 
by removing it as promptly as possible, thus lessening the vaso-motor paresis; 
by maintaining elcva.tion of the part combinerl with the use of hot water; and 
by digital compress.ion of the main artery for a few moment.5. 

AMPUTATING KNIVE~.-?\Iodcrn knives, having their points sharp and 
dou hle-cdge<l, arc fitted for both the circular and the trnn!'fixion method of ope
rating. A breadth of from three- to five-eighths of an inch, and a length of 
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from six to nine inches of cutting edge, are proper dimensions for the blade. 
Double-edged, sharp-pointed knives called catlins arc employed by some ope
rators in transfixion operations or to clear the intcrosseous space, but the point 
of any amputtLting knife will do for this latter purpose. One metacarpal knife 
with a three-and-a-half-inch blade, a slender bistoury with heavy back, and a 
stout scalpel are :ill the knives absolutely requisite. 

SAws.-While many patterns of saws have been proposed, the best is 
the ordinary fiat-bladed one, but it is well to have a smaller instrument (meta
carpal saw) with movable back. 

CUTTINO BONE FORCEPS are necessary to remove rough or splintered edges 
left by the saw or for dividing the metacarpal or l'halangeal bones. 

Fergusson's lion-jaw forceps are useful where m compound fractures only a 
fragment of bone is left, rendering difficult such steadying of it by the hand as 
will prevent splintering when sawing, or when retrenchment of bone is requisite 
because the fla.ps have been cut too short. 

A ':I1ENACULUM and ARTERY-, or IIEMOSTATIC FORCEPS are required to secure 
the vessels, the last being all that are usually requisite, except where a vessel 
is imbedded in naturally dense tissues or those rendered dense by inflammation, 
or when the vascular coats will not hold a. ligature; in all of which cases it is 
often necessary to ta.kc up with the vessel some of the surrounding tissues and 
include them in the ligature. In these cases the tena.culum is the best instru
ment, or a ligature may be carried through the tissues by a curved needle and 
tied. 

LIGATURES are made of silk, catgut, or some animal tissue of a. size propor
tioned to the vessels to be tied, properly ascpticized and secured by a square or 
reef knot: sometimes it is <lcsiraLle to use the surgeon's knot, secured by a 
second half knot, when including a mass of tissue with the artery. 

'The RETRACTOR consists of a piece of muslin or of several thicknesses of 
gauze, six or eight inches wide, rendered thoroughly aseptic, and torn halfway 
up into two or three tails. '..rhe la,tter form is used for the forearm or leg, the 
center tail being passed through the lntcrosseous Rpace, the outer ones being 
wound around the bone on each side, crossed O\'Ci' the soft parts, and. with the 
untoru portion similarly disposed on the other si<le, drawn firmly upward by 
an assistant. \Vhcre there is onl.v one bone, the two tails are made to embrace 
the bone, are crossed, and then held as above directed. 

SUTURES ma.y be of wire, when they must be twisted and cut off, and 
removed by a. reversal of the process; of chromicized catgut, when they should 
be introduced in the form of interrupted sutures, tied in a reef knot; or, best, 
of silkworm gut or silk, employed as the interrupted suture, the stitches being 
about one-third of an inch apart. 

~l1he NEEDtER employed to pass the sutures should be either large, long 
"sad<llers' needles." or ordinarv surµ:ical needles with onlv their extremities 
slightly curved, or the lla~cdor~ needle. 'L'be best needle-holder for the latter 
is Abbe's with the spring catch. 

Ifalstcd's "µ:ut wool •· or "antiseptic wax " for con troll in~ undue bleeding 
from the bone should be read)'· The best formula for the .latter is ITorsley's, 
viz. : beeswax seven pa.rts, almond oil one part, and salicylic acid one part. 

OPERATIVE METIIODS. 

'rhese are all modifications (1) of the "circula?"?nethod," in which the skin 
and superficial fascia., being divided in a circular manner, arc dissected up for 
a sufficient distance, the muscles cut circularly down to the bone, and this in 
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turn i:;awn at a. higher point; and (2) of the "flap method," in which a cover
ing is provided for the bones by v;iriously-shaped "flaps" of skin and fascia, 
or of muscle in addition . 

Circular Operation.-.After shaving and antiseptic cleansing, hemor
rhage having been provided against by Esm~1rch's band, by the tourniquet, or 
by digital pre~sure on the artery, the patient's limb must be matle to project 
over the e<lge of the operating ta,ble or bed, and the floor be protected from 
the blood by an old blanket, a, piece of oil-cloth, or a bucket. One assistant's 
duty should be to give the anesthetic, another must attend to the tourniquet, a. 
third should. bol~ a1~d manipulate the limb, while a. fourth will manage the 

~~-~~~1~0t\:,t~~~~1~ l~::~ho~l~t~·t~~~:~ptf~ctow~hceo~::\~~~~l~t~=~\~~111~ ~:r~::~1~!~~~~ 
hand : unless the operator 
be ambidextrous, he should 
stand with his left hand to
ward the patient's trunk. 
Drawing the ~kin of the 
limb upward with the left 
hand and stoopin~ Rligbt. 
ly, a long knife should be 
carried by the right hand 
beneath and around the 
limb, so that its back pre· 
sents to the operator's face 

FIG. 475. 

~-!:~n~'.-~ 1PJ.in,;,l~~~{j~~t;~~ Cfrcutac Ampuloliou, di""'""• u11 the >kin-llnp (K'mu.CI>) 

firmly pressed a~ainst the skin, the knife must be swept around the limb, the 
operntor gradually rising from bis stooping posture, until the entire circuit of 
the member has been mnde. A few light touches of the knife as the skin is 
firmly pulled up will suffice to obtain enough flap for a thin limb; but it is 
usuall.v requisite rapidly to dissect up and reflect a cuff of skin in length about 
half the diameter of the member, carefully avoiding ~coring the subcutnneous 
fat, in which ra.mi~v the cutaneous vessels, by directing the knife toward the 
deeper tissues. A longitudinal incision must often be made on one side of the 
cuff to admit of its reflection o,·er a conical part, as the c~df or a. muscular 
forearm. 

After the cuff has been e,·enly dissected high enough, the surgeon must 
apply the long: knife to the mu~cles ancl cut them as before with a circular 
sweep of the knife down to the bone. The periosteum must be di,•ided by a 
circular cut and forced up with the muscles, either by the finger or by the 
handle of the knife. for an inch or more: this is preferable to separating the 
muscles from the periosteum up to the point where the bone is to be snwn. In 
the leg or forearm, where there are two hones, the interosseous tissues mu~t be 
divided by the point of the knife. entered first in front. then behind, rocking 
it from side to side. or hy a sca lpel or narrow ca.t i in similarly used . Adjusting 
the retractor as beforf' directed, the surgeon must force up the soft parts in 
order to apply the sow as high as possible. 

H olding the saw firmly and steadying its edge by his left thumb-nail, its 
edge must be drawn from before backward-from heel to point-cutting a 
groove. when a few even stroke~ will complete the division of the bone. Theo~ 
retically, the saw should be heir] vertically to prevent the weij!ht of the limb 
from breaking the bone before its complete di,· i•ion, but if carefully held by the 
assistant so as neither to strain the unsawn portion nor bind the saw, the di via. 
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ion can be mttdc in any way most convenient to the operator. In the Jeg it is 
better to saw through the fibula before the tibia is completely di viclcd, to avoid 
straining the superior tibio-fibular joint; and the radius in the forearm, as it is 
the more mova.Lle of the two bones. As soon as the limb is removcd 1 all ves
sels that can be detected are to be taken up with a tenaculum or forceps and 
tied; the pressure on the artery is then to be relaxed, and any bleeding points 
are to be caught first with forceps, and then every bleeding vc~sel, whether 
artery or vein, is to be tied. Cut off with the bone forceps any uneven por
tions of bone, draw out and remove with the scissors all large nerves, retrench 
projecting tendons, and check capillary oozing with hot aseptic water. If 
bleeding persists from the bone, and the vessel cannot be plugged with a 
piece or twisted stra,nd of catgut, a sma.11 pellet of antiseptic wax fastened 
to a silk ligature must be pressed on the spot: this can be brought away 
by the ligature along the track of the drainage-tube at a subsequent dress
ing. This, however, is an expedient rarely demanded 1 as catgut plugging 
or sewing of the periosteal flaps or the tissues over the bone, so as to exert 
pressure, is better; or Ilalsted's "gut wool 1 " or Horsley 's "antiseptic wax " 
may be used. Any bleeding periosteal vessel must be twisted, or tied by a 
catgut thread passed by a small curved needle. The stump being now dry, 
a drainage-tube should be placed so as to emerge at what will be the most 
dependent angle, and the skin sutured by interrupted silkworm gut or silk 
stitches so as to form a vertical or a horizontal line: an antiseptic dressing 
must next be applied, such as will be described for fla.p opcmtions, and a splint 
bandaged on in amputations below the elbow or knee to keep the whole limb 
at rest; or it may be ma<le comfortable on a pillow. 

Flap Operations.-The flaps ma.y consist of skin alone, or of muscle in 
addition. When the latter is included. 

Fw. 4i6. there must be enough skin to cover the 
muscle, enough muscle to COYer the bone, 
and the bone must be sawn above the 
angle of junction of the flaps. 

Singl(•-jlap Opemtion.-T'his is ad
visable only when from injury or disease 
the tissues on one side are unfit to use, 
while on the other they are sound. The 
flap must be somewhat longer than the 
trans\'erse diameter of tbe limb at the 
point where the bone is to be sawn; 
should as far as pos)'o;iblc he rectangular 
in outline: must include skin, fascia, and 
a. good layer of muscle, ancl is best made 
by cutting from the skin inward, the tis
sues on the opposite side of the extremity 
being divide(l trans\·ersely or by an in
cision slightly convex downward; and 
the hone cleaned of the soft parts, and 
sawn off at least one inch abo,,e the base 
of the flap, as directed for the circular 
opera.tion . 

Double~flap Operatinn (Fig. 476).-
Thc Flap Method by Tmnsflxion (Sl'<lillot) In addition to the general rules given 

a.hove, the following directions will suf
fice, except in certain instances where special modifications-which will be 
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deseribecl-become requisite. In breadth each should be half the width of 
the member; in length they may be equal, or one ma.y be longer than the 
other, but the aggregate length must be somewhat more than tl1P diameter of 
the limb at the level at which the bone is to be sawn, especially in operations 
for disease, where the muscles will not at once retract to their f'ull extent, but 
may do so to an unpleasant degree in the course of a few days. They may 
consist of skin alone or of muscle also, while they ma.v be lateral, antero-pos
tcrior, or antero-latcral. While cut more rapidly by the transfixion method, 
there is. :tpt to be a rc>d.un~lance of muscle, so that a. better stump can be ma.de 
by cuttrng from the skin inward, or one flap ma.y thus be made while the other 
is ~ut by .trnnsfixion. rJ'he advantage of musculo-cutancouR flups is tha.t by 
buried animal sutures all spaces ma.y be effaced, and thus all, except perhaps 
capillary, drainage cnn be dispensed with, which is ha.r<lly possible with cutn
neous flaps alone. 

M ixed Method-i. e. flaps of skin and circular of muscles.-rThe best is 
that of Syme, where two semi lunar flaps are dissected up a short distance above 
the angles of juncture of , . , 
the flaps. the remainder of l· 10. 4,7. 
the operation being iden
tical with the circular 
method (Fig. 477). 

)Ietltod qf Closing and 
]),.essing.-After the first 
arrest of all bleeding, se
curing the middle of a 
bundle of from twenty to 
forty strands of fine catgut 
by it Suture to the perios- MixcdMcthod.skin·fiapsaudeircularthroughmusclcs(I!:smnreh). 
teum 1 first the periostcum, 
nc:it the muscular surfaces) and then the fascia are to be sutured by inter
rupted or continuous catgut sutures, bringing three or four drainage-threads 
between each alternate muscle stitch, or every other such pair, until all 
spaces have been effaced; finally, the skin must be united by interrupte<l silk 
or chromicized gut sutures, between each two of which three or four of the cat
gut drainage-threads should pass, these being kept parallel and in contact with 
one another, cut off square, and kept rnoist by a piece of protective which shall 
cover in the wound and exten<l one inch beyond the cut ends of the drains. 
Some surgeons use simply a rubber drain-tube for a. <la.y or two, with or without 
capillary drainage; suture the edges of the flaps, and secure apposition of the 
surfaces of the flaps by deep sutures passed through and through or by suitable 
compression by pa<ls and bandages. Over the stump a. voluminous mass of 
gauze, with sufllcient antiseptic cotton or wood-wool to absorb the bloody 
scrum, must be a.pplie<l and bandaged securely in place, the dressing extend
ing many inches a.hove the extremity of the stump; for instance, well above 
the knee for an amputation at the middle of the leg. 

Splints arc indicated for amputations below the elbow-, knee-, and wrist
joints. Should no hemorrhage, great rise of temperature, undue pain, or 
soakage of discharges through the bandages demand it, such a dressing in an 
aseptic operation ma.y remain undisturbed for from two to three weeks, when 
if silk thread has been used the stitches must be removed; but if catgut has 
been employed the stump will usually be found soundly healed. When it is 
doubtful whether ascpticism has been secured, two short rnbbcr drainage-tubes 
must be intro<lucc<l, so that one emerges at each angle of the wound, reachi~g 
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down to the bone, cut off nearly flush with the surface, and secured by a safety. 
pin or stitch : these must be removed at the end of two or three days unless 
req uircd for a. longer period. 

AMPUTATIONS IN CONTINUITY AND IN CONTIGU lTY.-Tbe first term is 
used to indicate an amputation where a. bone is sawn through, while an 
amputation in contiguity is synonymous with removal of a limb through a. 
joint. 

AFTER-TREATMENT AND COMPLICATIONS.-As all dressings should be con
ducted on antiseptic principles, the student should consult the section devoted 
to this subject. If the union is not firm, so long as the sutures are not irri
tating the pa.rts allow them to remain . Where additional support is needed, 
strips of aseptic or antiseptic gauze fixed with collodion arc better than adhe
sive phister; but if this la.tter is used, interpose a few layers of gauze between 
them and the line of union. Spasm and retraction of the muscles must be 
combated by firm ci rcular bandaging, adhesive pln.ster, stirrup-extension by 
weight and pulley, an<l splints, as must also the elevation of the heel some
times fo llowing Chopart's operation. Antipyrine internaJiy ma.y also be 
used. 

Hemorrhage may occur a. few hours after operation (consecutive or reac
tiona.ry, from small vessels O\'erlooked, beca.use not bleeding, <luring shock), 
or days or weeks after operntion from imperfect closure or giving way of 
arteries (secondary hemorrhage). If consecuti,·e and ~light. firm bandaging, 
elevation, an<l ice-bags O\'er the stump should be tried. If these measures 
fail, or if it is evident that a large vessel is bleeding when union has not 
progressed far, the flaps must be opened and the bleeding points secured; 
but if union is nearly completed, use acupressure, or, better, tie the vessel 
or vessels just above the stump. Painful enlargements of the nen•es must 
be treated by their excision, while caries an<l necrosis of the bones require 
the same treatment as when a.rising from other causes. except that reampu
tation is more often appropriate than primary a.mputrition woul<l be for bone 
disease. 

l\loR'rALLTY.-Circumstances vary so much that only a few facts arc beyond 
reasonable dispute. Age influences the result: thus, operations in children are 
usually successful, while the reverse Lolds good for the aged, tLe death-rate 
increasing with advancing years. Renal, hepatic, or other visceral disease 
greatly increases the danger, as do bad hygienic surroundings. Amputations 
for injury have a. higher <lea.th-rate than those for disea~e, as do those for 
malignant disease as compared with operations for caries, chronic suppurative 
arthritis, etc.; moreo\•er, amputations of the lower limb arc more dangerous 
than those of the upper; again, the death-rate for the thigh is nearly twice as 
great as for removals of the leg; the mortality of leg amputations is much greater 
than that of amputations of the forearm; and 1 in turn, those of the upper a.rm 
are more dangerous than those of the forearm . Antiseptic surgery has enor
mously diminished the mortality. 

PRIMMtY AMPUTA'l'lON means one done after injury, before the onset of 
traumatic fever (if shock persists, this ma.y mean after the lapse of even so 
long a time as seventy-two hours). 

lNTEHJ\IF.DIARY operations are those performecl during the acute inflam
matory stage-i. e. from two to four weeks, possibly less: whi le SECONDARY 

amputations are those performed after the subsidence of fever and the establish
ment of suppuration. Amputations for accident should always, when possible, 
be primar,1;, but if this cannot be done, wait for the secondary period rather 
than run the exceptional risks of an intermediary operation. 
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SPECIAL A1iIPUTATIONS. 

AMPUTATIONS OF THE FINGERS.-From the importance of the hand, and 
because this member possesses its peculiar powers in virtue of the possibility 
of the tip of each <ligit being apposed to that of the thumb, it is of paramount 
importance to preserve even small portions of a. phalanx, especially of the thumb. 

Amputation through a Phalanx can be done by two squ"re flaps fash
ioned by making a. circular cut down to the bone, supplemented by two vertica.1 
ones, or two scmilunar flaps may be employed; the bone ma.v be divided either 
by cutting forceps, or, better, by a. small sa.w, and the digital arterie~ on each 
side may be twiste<l or include<l in the stitches by which the flaps must be 
coaptated; the other fingers and the wrist must be kept quiet on a splint for 
about ten days. 

Amputation through an lnterpha langeal J oint may be <lone either by 
a single pa.lmar flap or by two semi lunar flaps, the chief point to be remembered 
being that the joiut in the last row of phalanges 
is one-twelfth of an inch below the most pro- Fm. 478. 
jecting part of the knuckles; that of the mitl-~-
die row, one-sixth of a.n inch below; and that · ~ " · 
•Jf the metacarpo-phalangeal joint, one-third of 
an inch below. Use a narrow. sharp-pointe<l , 
bistoury for these operations, and cut the flaps ~ 

f ~;:m;~itt~ 1 ~1~~~s;~:~{~~\d~~~~v~:l~i~~e t~\~if~~~~;~ _ 
should be entered on the dorsal aspect of the """'-
joint, passed between the bones, and made to Amputntion of a Phalanx (Treves) 
cut downward arnl forward, severing the palmar 
ligaments, and completing the disarticula.tion (Fig. 478). 

Amputation at the Metacarpo-phalangeal Joints.-'l'his may be 
done by double lateral fla.ps 1 or thus: With the patient's hand pronated, make 
a. l?ngitu<lin:tl half-inch cut over the head o~· the metacarpa,l bone; carry the 
kmfc obliquely from the lower end of this mcis:.on down on one side to the 
interdigital web :.icross the base of the finger ao~l upward to the longitudinal 
cut, dividing the tissues down to the boue; cut the tendons and lateral liga· 
ments1 and complete the disarticula.tion. All the fingers may be thus separately 
removed. or a transverse dorsal incision ma.y be made, disarticulation effected, 
and a. palmar flap ma.de from within outward. 

AMPUTATION OF THE TilUMB 

through its metacarpal bo~e (Fig. 479) or with this bone, and amputation 
of the little finger with 
its metacarpal bone, can be Fw. 479. 
<lone be't by the modified 
ova.I method given for the 
disarticulation of an entire 
finger. 

AMPUTATTON OF TllE META· 
CARPUS. 

Amputation of a por
tion or of all of the meta
carpus, with or without por
tions of the carpus, must 
USuaJJy be done by fashion- AmputationoftheThumbthrough tht.' ~klllCllrj>fll Bone(Treves). 
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ing flaps, not according to any gi\'en rule, but as the condition of the 
tissues permits. 

AMPUTATJON AT THE WRIST. 

This may be effected by the circular method, controlling the circulation 
through the brachial artery. Make the incision from one inch to one inch 
and a half below the radio-carpal joint, reflect the flap, open the joint from 
the radial side, and, having disarticulated, secure the vessels, a.bout three or 
four in number. A single palma.r flap cut from without inward may also be 
employed. 

AMPUTATION OF THE FOREARM. 

The circulctr method does well here, but antero-postcrior musculo-cutaneous 
flaps are preferable (Fig. 480), best made by cutting from without inward, 

Fm. 480. 

Amputation of the Forcnnn (Bryant). 

although they can be fashioned by transfixion: retrenchment of tendons is 
requisite. 

AMPUTATION AT THE ELBOW. 

Elliptical .llfctlwd.-Semi-fl.ex the arm; enter the point of the knife about 
one inch below the inner condyle, carry it up over the forearm nearly to the 
joint in a curve, thence ca rry the curvilinear incision downward, passing one 
an<l a half inches below the external condyle; forcibly flex, and complete the 
incision by outlining ;in ellipse extending at its lowest point a.bout tbrce inches 
below the tip of the olccranon; reflect the skin; divide the anterior muscles 
half an inch below the joint; disarticulate this from the outer side, cutting the 
ulnar nerve well above the joint; tie the brachia} or radial and ulnar vessels, 
with a few smaller branches; close the wound transversely. 

Tlw Flap ;.lfethocl of Guerin.-IIol<l the forearm semi-prone; introduce 
the knife in the mid-forearm line one inch below the bend of the elbow; trans
fix by skirting around the radius with the knife-point; cut an external flap 
two to three inches long; divide the tissues on the opposite side of the joint 
by a. curved incision, convex downward; clisarticulate from the outer side; 
close the wound vertically after tying the vessels. 

AMPUTATION OF THE ARM. 

When operating near the shoulder there may not be space enough to apply 
the tourniquet, but by maintaining the arm at a right angle the compress can 
be applied over the axilla.ry artery so as to pres~ this against the prominent 
heatl of the humerus, the tourniquet plate being placed over the acrornion pro
cess; again, compression of the subcla.vian against the first rib cnn be effected 
by an assistant with a padde<l key, or by the use of Keen's metho<l by a com-

/ 
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press above the clavicle, held in place by an Esmarch bandage passed alter
nately between the thighs and in 
the opposite axilla. F10. 481. 

While the circular method does 
well in amputa.tion of the arm, the 
double a n ter o-posterio r flap 
is the better operation, this being 
done either by transfixion or by 
cutting from without inward (Fig. 
481). As the bicrps contracts more 
than the tr iceps, the anterior fla.p 
should be tl1e longer of the two, 
and the bone must be especially 
cleaned beh ind by a few extra 
touches of the knife: the bracbial "' AmputnlionofthcArm(Brynnt) 

artery, the superior profunda, and a varying number of smaller vessels require 
ligature. If the location of the disease or injury prevents the formation of 
antero-posterior flaps variously disposed, single or double flaps can be made. 

Ai\1PUTAT10N AT THE SllOULDER. 

The Ova l o r La rrey's Method (Fig. -182).-Control the circulation by 
compressing the subclavian against the first rib, or as above; enter the point of a 

FIG 482 
medium-sized knife below and just anterior to the tip 
of the acrom10n p1ocess, makmg a three-111ch long1-

~ \ 

tudmal cut, f1omJustbclo11 them1ddleof this make, 
first 111 front, then behmd, slightly cm vcd late1al 
mc1s1ons "1th then com cx 1bes elm' n" a1 d, extend-

; mg 10spect1vcly to "llC1c the antc1101 and poste1 1or 
~ 1 a.x1lla1y folds end m the .mn t 1 ~sues, 1.1p1dly loosen 

\ 1 the etlges of the "ou nd, w111le the bone 1s 1otated 
~ out,\a1d, fo1c1blv S\\ecp the point of the kmfe be-

neath the ac1om1on p1ocess ac1oss the c.1psule, c11v1d
ing 1t, the long he.1d of the biceps, and the sub~cap-

- · •••.• ula1 muscle, then forcibly rotate m, cuttmg the infra-~ '"" W''"''""'" '"" ,;,. moMo '"''"'"' '"'"'' \J'\''-l11 :::~ .. ';:, :·•'.~. ~:·;::.:::, :::;:;,~. ;:;' .. ~,~:'. 
~~~~~ld~·;~~::1~tt~~e:~s~~e ~J~~tit~; ~:::1~"~~~!~c~~~'~'a~~tf:~r~~1ot:c ~~~1~~~; t~~ 

two lateral incision~ by a. transverse one: tic the brachia] and subscapular 
arteries, the former occupying the first muscular interspace behind the anterior 
axillary fold; suture the sides of the oval together, so that a linear wound 
remains. 

Du puytren 's Meth o d .-'Sak ing the same prec::mtions against hemor
rhage, with the patient's arm well extended from the body grasp the deltoid 
with the left hand; transfix 1 traversing the joint with the knife entered one 
inch in front of the acromion process and emerging at the posterior axillary 
fold, and form a. large deltoid flap by cutting: clownwnrrl, ba.ckw:ucl, and out
wa.rcl; turn this aside; disarticula.te by dividing t11c muscles rendered tense by 
outward and inward rotation; slip the knife behind the bone and cut a. i;:.hort 
inner flap from within outward. an assistant grasping the flap behind tbe blade 
to control the artery; secure the vessels and suture the wound. 
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Wyeth's Bloodless Method.-Rcc that the shoulder projects slightly 
beyond the edge of the table; place the arm at a right angle with the bo<ly; 
introduce one long steel pm-a. twelve-inch mattress needle will do-through 
the pectoral is major tendon (Fig. 483)-i. e., the anterior axi ll ary fold, enter
ing it somewhat to the thoracic s ide of the middle of the fold; bring the point 
out one incli internal to tlie tij1 of the acromion process, and guard it with a. 
sterilized cork. Pass a. second pin through the tendon of the la t issimus <lorst 

Fm. 483. ----
Amputntion at Shouldcr·jolnt by Wyeth's pin~i~r~<~f~~~.r tubing. The acromion is marked by o. black 

muscle-i. e., the posterior axi llary fold, a little internal to the middle of this 
fold, causing the point to emerge posteriorly one inch internal to the lliJ of the 
acromion }Jl'OCe!ls; guard the point with a. sterilized cork : tightly wind around 
the a.xilla. and shoulder, internal to the pins, a piece of black·rubber tubing 
one· half inch in diameter; according to the mu8cular de\·elopment of the 
patient two or three turns ma.y be made; disarticulate by any of the subjoined 
methods; secure the main vessels an<l any sma.ll ones visible: remove the tub· 
ing and pins; secure temporarily all bleeding points with forceps and tic them 
off; complete as directed for each special metho<l. 

Oaution.-It is essential that both pins emC'rgc one inch internal to the tip 
of the acromion; otherwise, when the humerus is disarticulated, the tubing 
tcn<ls to slip down, thus drawing the Haps to~cther. when the vessels may 

~~~~:~~~ :~.~:::; ~:1;;.~11~~~1e 0}h~1111e ~~~~r~~n~~c~1~:~~~!t~.~~:~l~i7~ti~~ ~~o~~~l, st~~~ 
latter only being possible of execution after severe loss of blood. 

AMPUTA'l'IONS ABOVE THI~ SHOULDER. 

'l'h e flaps must be fashioned as lhe condition of parts left by injury or dis
ease will allow; the easiest plan is to disarticulate the arm first. tie the axillary 
vessels, expose the scapula. by a. T-incision, detach it by cutting from below 
upwa.rd 1 and separate it from the cla.viclc or divi<le this bone with a chain saw 
or forceps. 
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lNTERSCAPULO-TllORACIC AMPUTATION (R>;l!OVAL OP T HE WHOLE UPPER 
EXTREMITY), PAUL BERGER'S M ETllOD (Fig. 484).-If the conditions do not 

Fm.48..J. 

/ 

forbid, apply an Esmarch ba ndage to 
the upper extrem ity as far as the lower 
border of the a.xi Ila.; make an incision 
extending from the inner extremity of 
the clavicle outward to the top of tue 
shoul<ll'r; uncover and rrscc:t the 
mi<ldle half of the clavicle, tl1us ex
posing the subclavian vessels, which 
must next be ti ed-both artery and 
vein : it is better ns a. rule to tie th e 
artery poi nt b.v two ligatures. each 
about one inch a.part; divide the 
vessels between the ligatures; cut 
the axi llary plexus with the scissors; 
commence a second incision at the 
center of the first, carrying the knife 

Rcmo,·al or the Whole Upper Extremlty (Treves). ~~~e~~·Tu:~~~~s i~~:r a:1~=i~; tb~rfn~! 
rior angle of the scapula; from the outer extremity of the first incision over 
the clavicle carry the knife posteriorly acro~s the dorsurn of the scapula to its 
inferior angle, joining the termination of the second incision; reflect the poste
rior flap thus made; divide all muscular attachments; secure all bleeding 
points, and suture the flaps. 

AMPUTATIONS OF THE TOES. 

Th ese should not be removed through a ph alan x, interphalangeal disartieu
lation being preferable. 

Amputations through the lnterpha lan - FIG. 485. 
geal Joints.-Open the joint transversely from 
above, disarticulate, and shave off a plantar fl ap 
by cutting from within outward. 

Amputation at the Metatarso-phalan
geal Joint.-This can be done eith er by lateral 
flaps or by the modified ova l, remembering that 
the joint is higher than it seems. because the 
web between the toes i~ about halfway between 
th i j oint an<l the extremity of the toe. Make a 
longitudinal incision. commencing on the dorsal 
surface two-th irds of an inch a.hove the a.rt ic-

1 t' or l I ·a t ti A,1~:~:~;~ul~~~v"1~~;~~i~~g~6~af1i~= 
~·:b:

0

~c;·o!a~~e \a~~u~/ tl~~,~~e,
0

::tu; o~ t~: f:!it~\1!ed~~~t11 \~1~~:~~~n(~~~~fr.eai 
opposite side to the starting-point; dissect up the 
flap , :rnd rlisarticuln.te duri ng forcible Aexion by dividing tendons, lateral and 
other li;zaments. The oval method (Fig. 485) may also be used for both these 
last amputations. 

Amputa tion of all the Toes may be done by opening the joints by a 
dorsal incision convexed downward, dividing the tendons, disarticulating, slip
ping tLe knife behind the bones, and shaviug off a plantar flap. 

Amputation of the Great or Little Toe with its Metata rsal Bone 
can be done by the oval method, the preliminary longitudinal incision curving 
somewhat upward over the base of the mctatarsa.I bone to gi,•e more room . Two 

" 
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or more toes with their meta.tarsals may also be removed by the same method, 
commencing the line of incision half an inch a.hove the tarso-meta.tarsal joints, 
and carrying it so as to embrace the toes to be removed. 

AMPUTATION THROUGH THE METATARSUS. 

Cut from within outward a short dorsal flap slightly convex downward, and 
a long plantar one; free these; saw the bones across; suture so as to make the 
line of union on the dorsum of the foot. 

AMPUTATION THROUGH THE TARSO-.METATARSAL JOINTS. 

Hey's Operation.-~fake an incision commenci ng on the outer side of 
the tuberosity of the fifth metatarsal bone, carry it down to the line of the 

metatarso-phalangeal joints, thence across the sole 
convex downward, and finally up along the inner 
side of the foot to the tuberosity of the scaphoid 
bone; connect the two extremities of this incision 
by a. dorsal one, also convex downward; dissect up 
both flaps; disarticulate the four outer metatarsals, 
antl saw across the internal cuneiform bone. The 
more common plan is to disarticulate the first, third, 
fourth, and fifth metatarsals, and saw across the base 
of the second metatar~al. 

Lisfranc's Operation (Fig. -l86).-For the right 
side grasp the front of the foot with the left thumb on 
the base of the fifth metatarsal bone, and the forefinger 
about half an inch in front of the tuberosity of the 
scaphoid bone; make an incision, con vex downward, 
cutting to the bonei;i. between these two points; reflect 
the flap slightly; disarticulate first the three outer 
metatarsals, then the first, and finall y the second, by 
cutting upward between its base and the intcmal cu· 
neiform for about half an inch (the coup de main, 
Figs. 487, 488): repeat tliis procedure ou the outer 

Lisfraoc·8 Amputation (Treves). ~\:~<l~n~ t~l:mt~~~~:~s tc~~~~:~~o~h~.V n:ic~~~;s;:~:~f~~l~; 
and the base of the metatarsal bone. 'fbe clisarticulation of all the bones is 

The 0>1111 dt \fain 1n L1sfranc s Amputation first TheCtmpde .ll«in in Lisfranc·~ Amputation: second 
stcp(G uCrm) stcp(Gufrin). 

greatly facilitated by forcib ly depressing the front of the foot. Finally, pass 
the knife behind the bones an<l sham off a long plantar flap, longer on its 
inner side. 
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AMPUTATION AT TllE MEOlO-TARSAL .JO I NT. 

Chopart's Operation (Fig. 489).-As now performed, grasp the foot so 
Fio. 489. that the thumb and forefinger (according to the side) are 

respectively about half an in ch behin<l 1he tuherosity of 
the ~caph oicl and mid'' ay betwel'n the base of the fifth 
meta.tarsal and the outer mallcolus; make a dorsal incis
ion, curved dO\\nwar<l bct"ccn these point~; cliYide the 
extensor tendons: forc:bJy dl'IH·ess tl1e anterior part of 
the foot; cfo;a rtir·u late by di\·iding the ligaments, uniting 
the Rcaphoid with the astragalus nn1l the cuboid" itl1 the 
os ca leis; Rlip the knife bchrnd and then und er the bones, 
shaving off a long plantar flap, longer on its inn er side. 

A"IPUTATIONS AT TllB AN l\LE. 

Syme's Amputation (Fig. 490).-Hol<l tlie foot 
at right angles to the leg; enter the point of a short 
straight knife below the center 
of the externa l mallcolus. and 
cut straight across the sole to 
a corresponding point on the 

Chopart's Amputntion other side-not to the tip of the 
{Treves). internal mallcolus; dissect the 

Fw. 490. 

tissues of the sole back of the os ca lcis, keeping close 
to the bone, until the point of the heel is turned, and 
then cutting the tcn<lo Achillis; unite the extrem ities 
of the first incisio11 bv a tra.nsrnr . .:c one across the 
in~tcp; open thejoint; 'divide the lateral ligaments and 
complete the cli sarticulation: finally, clear the tibia 
and fibula. and saw off the mnll eoli. including a small 
sli ce of the :irticular surface of the tibia; pass a. drain- Symc·~.~~~n~i!~~~.ig;). 0f the 
agc-tuhe through an opcnin~ made at the thinnest 
portion of the flap posteriorly; tie the anterior and posterior tibial vessels. 

Pirogoff's Amputation (Fig. -!91).-Mak e a plantar incision obliqu ely 
forward from the tip of one malleolus to that of the other, extending clown to 
the bone; dis8cct back half 
an inch; uuitc the cxtrem
itiesoflhe first cut bvasec
ond convex anterio1:ly, ex
posing the ankle-joint; Uis
articulate; slip ;i saw back 
of the a!-itragalus anU di
vide the os calcis obliquely 
downward in tbe line of the 
first incision ; now remove 
the ends of the tibia and 
fibula.; secure the vessl'ls; 
suture the wound so that 
the sawn bones are in con
tact, and hold them there 
by two broad straps of ad
hesive plaster, crossing the 
encl of the stump at right 

Fm.491. 

Pirogon~si\mputution(Wreth). 

angles over the dressing; secure the limb on a. posterior splint. 
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AMPUTATION OF THE LEG.
1 

The modified circular is the best for the lower third,2while the double ante
ro-posterior flap method, the anterior one being the 

Fw. 492. longer, or Sedillot's, is better for the middle and upper 
portions. 

~ S'°di llot's Method (Fig. 492).-Make a short lon-

~~j t~~~i:ha~ ~tsis:!~c~~io~:l~~~ l ~~e s~~:~'~:dt\ca~f :b:a~~~~~: 
long knife can be passed to the outer side of the tibia 
and fibu la, transfixing the calf muscles; cut a broad, 
rounded flap by a sawing motion; divide the tissues 
on the inner side of the limb by an incision convex 
downward; clear the bones by a. circular cut; divide 
the interosseous membrane; force the soft parts up 
so as to expose the bones one inch above the angle of 
the flaps, where they must be sawn. '.l'he anterior and 
posterior tibial and pcroneal arteries, with two o: three 
smaller branches, will require ligature; the ]me of 
union will be vertical, one angle being dependent and 
well fitted for drainage. In all leg amputations 
removing ha]f an inch more of the fibula than of 
the tibia makes a better stump. The tibia should be 
first sawn for an inch obliquely from above downward 
and backward, and then by a fresh cut transversely. 
'Shis bevels the sharp tibial crest, which otherwise 

S&lillot's Method (Wyeth). might perforate the flap. 

AJ\IPU'.l'AT ION OF '.l'llE KNEE-JOINT. 

F lap Method.-Cut a long anterior quadrilateral cutaneous flap with 

FJG. 403. ~~t~~~cib~~r~,~~se~{e~~~~e~~ci;~~ 1~~,-~~r:hpca~~;~1~ ~1~0~~1~ 11t:~~rths1~!~ 
inches below the tubercle of the tibia, according to the length 
of the posterior flaps; dissect this up until the ligamentum pa,tellre 
is reached; divide this; forcibly flex the knee; cut the lateral 
and crucial ligaments; slip the.knife behind the joint and cut 
outward, forming a short, square mmsculo-cutancous posterior flap. 
Only the pop Ii teal and a few sm:ill vessels 11 ill m1uire lig:iture. 

Lateral Flap Method (Fig. -!93).-Stephen Sm ith's 
Operation .-With a large scalpel commence an incision one inch 
below the tuberosity of the tibia; curve it clownwa.nl and back
ward to the back of the leg, thence upward to the middle of the 
poplitcal space; repeat this on the other side; raise the flaps, 
including everything <lown to the bone, until the joint is reached; 

"~~.~i\~tr~J ~i~v~~~i~~e; P~::1\~.~:~1 ~~1ti~;\~t'.:~~~:;t.~~1t.v c~~S!:~e b~~~n~is;~: 
~~lt~~epbeu condyles of the femur. 

1 ~page I lO I for point of election for amputation of the leg, under the heading 11Artiticial 
Limbs.'' 

1 See page 1177 for "circular method " (Fig. 475), page 1118 (Fig. 416) for ''single-flap" 
operations, and page lli9 (Fig. 477) for 11 mixed method." 
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AMPUTATION ABOVE THE KNEE. 

'l'his may be clone by either of the methods advised, by sawi ng off more 
or less of the condyloid end of the femur, but the antero-posterior flap method 
is the better. 

Carden's Op~ration.-'rhis is done by dissecting up a large rounded 
anterior cutaneous flap, dividing the tissues behind by a transverse incision, 
and cutting the muscles in a similar manner down to the femur in front above 
the patella, which is drnwn downward by flexing the knee; complete the ope
ration by sawing through the base of the condyles. 

'Critti's Operation.-In this a rectangular flap is raised from the front 
of the leg and knee, a shorter posterior one fashioned, the femur sawn across 
above the condyles, the cartilaginous surface of the patella. removed by a small 
saw, antl the two freshened osseous surfaces maintained in apposition. 

AMPUTATION OF THE TUIGH.I 

At the lower third cut from without inwar<l a semilunar flap, in length 
rather 1nore than one-half the diameter of the limb at the point where the bone 
is to be sawn, and in width half the 
circumference; dissect this up, includ- Fm. 49-1. 

AmputntionofthcThigh(Bryant). 

ing everything down to the bone (Fig. 
49-l); reflect it, and, passing the knife 
behind the femur, cut downward and 
backmLrd. forming a posterior flap 
fully ec1ualling the anterior in length, 
since the posterior thigh muscles will 
retract more than the anterior: clear 
the bone by a few circular cuts of the 
knife; force the tissues, including the 
per iosteum, up with the knife-handle, 
a.ncl saw the bone an inch and a half 
above the angles of junction of the 
Haps. Seven or eight vessels will re
quire ligature, perhaps more. 

Middle and Upper Thirds.-ln either situation the same operation is to 
be recommended, as a rule cutting both flaps from without inward, lest they 
be too bulky, the posterior muscles being cut longer than the anterior to allow 
for retraction. ~!~he modified circular operation is also well adapted for opera
tions at these points. In high thigh amputations there is oftentimes no room 
either for the tourniquet or for Esmarch's tube: in such case recourse must 
Uc had to either Wyeth's method, digital compression of the femoral against 
the brim of the pelvis, the abdomina.l tourniquet, or 7\facewen's method, con
trolling the circulation through the abdominal aorta. Macewen 's method (Fig. 
498) is as follows: As the ptttient lies upon his back on the table, the assistant, 
facing the patient's fee~, stands upon the left side of the table in a. line with the 
patient's umbilicus. H e then places his closed right hand upon the patient's 
abdomen a little to the left of the mi1ldlc line, the knuckles of the index finger 
just touching the upper bor1lcr of the umbilicus, so that the fist covers about 
three inches of the di1'tal extremity of the aorta above its bifurcation. '.l1he 
a.i;~istnnt, then stnnrlmg upon his left foot, his right foot crossing his left and 
resti ng upon the toes of the right-an attitude common ly assumed by public 
spea.kcrs-leans upon his right hand and thereby exercises the necessary 

1 For point of election see Artificial Lim~, p. 119-!. 
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amount of pressure. With the index finger of the assistant's left band the 
weight necessar.v for the purpose can easi ly be estimated by the effect produced 
upon the How of blood through the common femoral just below Poupart's liga
ment. Whenever the flow of blood through the femoral is absolutely arrested. 
the abdominal aorta. is sufficiently controllccl, and no furth er weight ought to 
be applied. If ,·omiting oecurs, the pressure must be increasc1l to overcome 
the resistance of the abdom inal muscles. A strong rubber Esmarch tube 
passed arom11l between the buttocks and over the iliac crest on the side of 
operation, crossing the pubic bone upon a firm compress place<l over tlie ves
sel, whe1·e it is to be held by a. specia l assistant, has been ad\•ocated (Jordan). 
Where injury or disease has <lestroycd the tissues irregularly or on one side of 
a. limb, single, doubl e, or triple latera l or antero-latcra l flaps, as well as antero
posterior ones, can be successfully employed. 

Amputation through the Trochanters, as being less dangerous than 
exarticulation at the hip, may be performed for injury or even for maJignant 
disease, in which latter case, if on section the bone proves to be involved, the 
remaiuing fragment ca n be d issected out of the j oint. 

AMPUTATION AT TUE HIP-JOINT. 

Before an amputation at the hip-joint, as in some other similarly serious 
operations, it is well to envelop the patient's body an<l the other three limbs 
with raw cotton secured by bandages, so as to diminish shock by preventing 
the loss of borly beat. 

Of the many methods of performing this amputation (over forty-five have 
been described) only a few will be g iven. 

Modified Circular.-This is useful when a tumor involves the muscles 
high up. Cut short an tcro-posterior skin-flaps; make a circular cut of the 
muscles at the j oi nt level and disarticulate: after the flaps have been refl ected 
the femoral vessels can be tied, if desired, before they arc divided by the cir
cular sweep through the muscles. 'l'be abdominal tourniquet, Davy's rectal 
lever. or some other means for controlling the circulation must of course be 
employed if the artery is not to be tied after the anterior skin-flap has heen 
r efl ected. 

H emorrhage during an amputation at the hip-joint may be prevented by 
compressing the common iliac artery by means of .Daziy's lelJer, which consists 
of a. wooden rod two feet long and about one inch in diameter, with carefully 
rounded ends. After injecting two ounces of olive oi l into the rectum, the 
instrument should be introduced until its extremity li es over the artery, where 
it occupies the groo,·e between the last lumbar vertebra and the psoas muscle: 
the free encl of the lever must then be carefully elevated and brought against 
the opposite thigh until the pulsation is a rrested, the perineal tissues serving 
as a. fulcrum: special care must be exercised when com pressing the right com
mon iliac vessels lest the rectum be lacerated-a not unknown accident. 

Wyeth's Bloodless Method of Amputating at the Hip-joint.
With the 11ip well o'•er the edge of the table, if the condition of the limb 
allows it, apply an Esmarch bandage as high as possible; enter the point of a. 
steel mattress needle, three-sixteenths of an inch in diameter at it~ base and 
one foot long, one inch below and slightly to the inner side of the anterior 
superior iliac spine, carry ing the needle through the tissues, so that the point 
will emerge on a le\•el with and about three in ches from the point of entrance; 
pass a second needle an inch below the level of the crotch internally to the 
saphenous opening, through the adductors, so that the poi nt will come out about 
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an inch below the tuber iscbii (Fig. 495); cover the needle-points with corks; 
pass a long piece of half-inch black-i. e. pure-rubber tubing, on the stretch, 

FIG. 49.J. 

tightly five or six times around the thigh a.hove the fixation needles, and tie 
or cla.mp it; remove . the Esmarch bandage; six inches below the tourniquet 

Fm. 496. 

make a circular skin incision down to the deep fascia; this is joinC'd by a. longi
tudinal incision commencing n.t the tubing a.nd passing over the trochanter 
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major; reflect the cellulo-cutaneous cuff to the 1evel of the trochantcr minor; 
by a circular sweep of the knife divide all the muscles at the same level (Fig. 
496); remove the soft tissues from the bone for about four inches downward so 
as to reach the vessels; do not saw off the bone, but keep the entire limb for use 
as a. lever in dislodging the hca<I of the bone; secure all visible vessels; loosen 
the rubber tourniquet and tie all bleeding points; divide all the muscular 
attachments of the upper portion of the femur, alwnys keeping close to the 
bone; expo!'-c the capsular ligament and divide it in its circumference. Forci
ble elevation, abduction, and adduction of the thigh permit the entrance of air 
into the socket an<l at the same time rupture the ligarnc11tum teres, and the 
clisarticulation is thus easily and rapidly effected. Secure any vessels cut by 
the last incisions, and coaptate the flaps vertica lly. '11

0 obviate the danger of 
infection from urine and feces. e1'pecially in women, place the drain well 
externally and seal the inner end of the wound with gauze or cotton and iodo
form collodion . 

Antero-posterior Flap Operations.-Liston's Operation.-,Yith a 
ten- or twel\•e-inch blade transfix by entering the point midway between the ante
rior superior iliac spinous process and the trochanter major; graze the front of 
the joint, emerging in front of the tuber isehii, carefully a\'oiding wounding the 
genitals or opposite thigh, and rapidly cut an oval flap about five inches long 

(Fig. 497); let an assistant reflect this; 
Fw. 49i. open the capsule with the limb strongly 

~ rotated outward; cut the Iigamentum 
·\',~ teres; slip the knife behind the head 

of the femur, dividing the rest of the 

; / ____ l_ . --- ~~~:~1~1\v~~~~ <~~~.fe~~~;i~~ta~b1i;1°u~~ 
/" ~' ~· · - --- downward an<l backward, form a pos-

,-:;~<( 1·· . . terior flap equalling in length the 
• ~ 1 anterior one; as each flap is cut an 

.->'-" .. ~/ \ I assistant shoul<l seize it and compress 
/'- ; ;1' the whole surface with a folded towel 

.' / i~~0;,t~~~;3~:0:~!"~0%cs T::r~~~~;~:: 
a<lici, with the gluteal and sciatic and 
numerous branches. including some 
of those of the obtura.tor artery, will 
require ligature. 

: Guthrie's Method .-With a 
Liston·i:. Amputation at the Hip-joint (Wyeth). four-inch blacle cut a. :semilunar pos-

terior flap, commencing a. little a.hove 
the trochanter major, and pa::;sing in a curve downwar<l across the back of the 
limb to a point just in front of the tuberosity of the 1::;chium; map out a sim
ilar anterior flap: divide the posterior muscles an<l then the anterior obliquely 
from below upward until the joint is reached; then <lisarticulate. 

Lateral F lap Method.-Larrey's Operation.-This will be described, 
not because superior to the others, but becau::;e the injury or tumor for which 
operation is required m:ty necessitate lateral flaps. Expose and tie the common 
femoral vessel::. just beneath Poupart's li.gament: tr:l!l!'(fix with a, knife entered 
in the incision perpendicularly between the muscles inserted into the trochanter 
minor an<l the contiguous unLler surface of the femur, and cut a short internal 
flap by directing the knife obliquely downward and inward, which should be 
reflected by an assistant; freely iucise the capsule as the femur is forcibly 
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abducted; divide the ligmentum teres; slip the knife between the head of the 
femur and the aceta.bulum and cut a. postero-extcrnal rounded flap by an incis
ion directed downward and backward; pressure with a towel and the hand 
must control bleeding until catch forceps can be applied to the bleeding points. 

H emorrh age in H ip-joint A mputations.-As the c!Jicf i1umediate 
danger in hip-joint amputation is that of hemorrhage, it is important to under
stand how to apply the abdominal tourniquet unless Wyeth's method be 
employed. As this is one of the most efficient means, so it is also a.ttendcd 
with some danger if npplied with too much force. The bowels must be well 
emptied by a eathartic aml an enema, and got out of the way by gently rolling 
the patient upon the right side 
before applying the pad. ~I.111e Fin. '!08. 
pad should tLen be adjusted, 
with a. soft sponge interposed 
between it and thf' skin a. little 
to the left of the umbilicus: but 
as the aorta may be median, it 
is better to focl for the pulsation 
of the vessel rather than to rely 
upon any arbitrary rule: either 
Pancoast's(a large Skey'stourni
quet) or Lister's (a large lloey's 
clamp) may be used, the pad 
being screwed <lown only hard 
enough to control pulsation in 
the iliac; and not a. mornent 
shoul<l be lost in putting catch 
forceps on every oozing point 
after ligating the main vessels, 
so that the tourniquet may be 
promptly loosened. \Yith a thin 
patient tligital compression of 
the aorta ma.y be effected, while 
a firm pincushion securctl over 
the vessel by a few turns of an 
Esma.rch bandage makes a good 
improvised tourniquet, the chief 
objection to this being that it 
interferes unduly with respira
tion . An Esmarcl1 ban<lage 
applied up to the lower limits of 
the tumor or injury and allowed 
to remain during the operation is )le.cewcn·s Method rorcomJ)rcssion of the Abdomin11l Aorta. 

invalunblc, because it drives into 
the circ:ula.tion, and thus saves, all the blood contained in the limb . Macewen 
has effectively controlled the abdominal aorta by throwing the weight of the 
body on the aorta through the closed right hand (Fig. 498) placed a l_iule to 
the left of the middle l ine, the knuckles of tlie index finger just touching the 
upper border of the umbilicus. With the left hand the arrest of the blood
currcnt i asccrta.incfl by feeling the femoral at the hrim of the pelvis. On_l.v 
enough weight to arrest the femoral pulse is required. If the patient vomits 
or coughs, the pre~snre mur.;t be increased, lest the hand be lifted from the 
aorta by the abdominal muscles. 
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ARTIFICIAL LIMBS. 

As it is not possible for all patients who lose limbs to obtain artificial ones, 
many of the methods of amputating described will still be practised; but while 
it is true that owing to the inefficiency of prothctic apparatus for the upper 
extremity all tha.t can possibly be sa,·c<l should be here con:ierved, in the 
lower limb an amputation at the junction of the middle and lower thirds of 
the thigh, or one a.t tl1e same point of the leg, renders artificial progrcs~ion far 
easier than is possible after knee- or ankle-joint amputations or partial ampu
tations of the foot, an<l should ailrnys be adopted if possible. 

The attempt to supply lost portions of limbs elates back to about the begin
ning of the sixteenth century, and the present 1

• box-" or "peg-leg" is essen
tially that described by Ambroise Pare. 

ARTrFJCIAL An.)1~.-Thc simplest form of apparatus for amputations below 
tlte shoulder consists of a leather socket accurately fitting ancl enshea.thing the 
stump for SC\'eml inches, secured to the part and to the body hy proper straps; 
by means of light i11ternal and external steel rods jointed at the elbow, and a. 
concealed cogged wheel and ratchet manipulated by the other hand, mo,·ement 
with fixa.tion at any desired angle can be obtained; at a point corresponding 
to the wrist is secured a wooden block with central iron socket, into which a 
knife, fork, show-hand, or iron hook can be screwed. With the latter a man 
can usc the spade. drive, an<l indeed make a living by light manual labor. 

A similar apparatus with the socket fitting what remains of the forearm, 
and secured by a. broad laced band or straps a.hove the elbow, serves an excel
lent purpose for amputation below the elbow. 'Yhen a cheaper arm for ampu
tation above the elbow is desired, and flexion at the joint can be dispensed 
with, a raw-hide moulded apparatus, cuned according to Riggs's suggestion, 
and stiffoned by two lateral steel bands, fitted of course with the same terminal 
wooden block and screw socket, both looks well a.nd enables the patient to work 
with considcraLle ease. 

i)fony pages could be devoted to the consideration of the more complex 
artificial lim bs, but the attempt will be made berc only to describe a few typi
cal appa.ra.tuscs, while those desiring more explicit information in the English 
language arc rcfcrrc<l to special treatises on this subject. 

'l'hc power Ly which the artificial member is moved, if the amputation be 
above the elbow, is often communicated by cords passing from the other arm, 
but by Graefo's plan, which is employed in a mo<lifie<l way to-day, spontaneous 
movement is effected by springs or catgut strings secured to a corset embracing 
the shoulder an<l thorax, by the action of the shoulder and trunk muscles, un
aided by the other band, e\•en in amputations of the arm proper. Where the 
thumb remains, but the rest of the hand down to the metacarpus has been 
removed, the best results are to be obtained by an artificial hant.l with 
immovable, partly-flexe<l fingers secured by a moulded leather socket fitting 
over the carpus and secured to the forearm. 

For amputation through tlw .foreann the following apparatus of Van Peter
son, although old , is one of the best: A sheath of light woo<l enclosing the 
stump is securcll to the arm by two padded leather bands connected by vertical 
straps; the hand, movable at the wrist in flex ion and extension, has the fin
gers kept constantly flexed, with the thumb apposed to the tip of the fore
finger by springs; from the encircling barn.l just above the elbow is a strap 
connected with a cord passing around a. concealed pulley near the wrist, so that 
when the arm is extended to seize an object the fingers are also extended, 
while when the forearm is flexed to bring the object forward, the fingers close 
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by virtue of springs, grasping the object. The efficiency of this apparatus is 
in proportion to the length and strength of the forearm stump. 

'!'ho loss of the arm nt or above the rlbow is also best remedied by Van 
Peterson's adaptation of Graefe's ideas. This apparatus consists of an articu
Jated arm~ fo1:ea.rm, carpus, and phalanges, the stump being received into a 
socket wl11ch 1s $CCured to the shoulclcr and chest by a "corset of that sort 
which readily transmits to the artificia l arm all the movements which are 
made by the stump if he bringf-i it forward, backward. upward, or downward." 
~J..1hrec catgut cords are fastcnctl to the corset-one back of the sound shoulder, 
one benNtth the armpit on the side of amputation, and one near the shoul<ler 
of the same side. 'fhcse arc so disposed that when the stump is drawn forward 
the tract ion flexes the forearm; when it is can ie<l back, the forearm is extended 
anll caniecl away from the body, in which position the finO"ers-heltl flexed by 
spring~-are opened. To seize anything, the patient ~eccl only carry the 
h"nd thus opener! to the object, and gently draw the stump toward the body, 
when the springs wi ll close the fingers upon, say a cup, which can now be car
ried to the mouth by bringing the stump forw:ud, this motion flexing the fore
arm and bringing the hand to its destination. 'l'he arms of CharriCre, Mathieu, 
and Bechard arc far inferior in usefulness to that of Van Peterson. 

ARTIFICIAT~ LEos.-For JJartial amputations of the foot a metallic sole, 
somewhat elastic at its fore part, with a raised margin around the heel, should 
be secured to two light lateral steel splints extending to just below the knee, 
jointed opposite the ankle, and held in proper relation with one another and 
the leg by two transverse padded semicircular metallic bands, to which stra.ps 
a.re attached in front so as to secure the apparatus to the leg. A hollow wooden 
or moulded rnw-hide foot may be used to fill out the boot in front. 

Becha.r<l's modifica.tion of Martin's apparatus-for the description of which 
there is not space-is the best for the average Chopart stump. For a i'S'yme 
or snbastrflgaloicl amputation the simplest appa.ra.tus is a laced leather boot-leg 
stiffenc<l by latera l steel supports, with a heel composed of thick cork lined 
with chamois leather. 

For amputations below the knee the peg or bucket leg employed Rince the 
time of PanS may be used, consisting of a stout wooden peg with an expanded 
lower extremity, attached by the other end to a. socket composed of a conical 
piece of light wood, with two lateral splints embracing the thigh, the inner of 
which ~bould extend on ly to tlie middle of the thigh , while the external reaches 
to the iliac crest and is fastened around the pelvis by a padded belt; a strap 
passed a.:·ountl the lower part of the thigh holds the inner short splint to the 
outer. The front of the flexed knee rests upon a. cushion between the two 
splints. 

When selecting a more elaborate apparatus certain general principles must 
be kept in mind-viz. no pressure must be made on the cud of the stump; the 
points of support must be the thigh, the circumference of the leg, the inferior 
border of the patell a, and the tuberosities of the tibia, the tuberosity of tbe 
ischium, one or all, according to the point a.t which the Jim b has been removed 
or as tlJC special requirements of the case demand; moreover, where an arti
ficiaJ knee-joint is requi red the center of mot ion must be behind the long axis 
of the lower extremity, and it is essential that the foot shall be capable of ever
sion a.nd invcr::;ion as well as of Hexion and extension, so tlia,t the wbole surface 
of the bottom of the foot ca.n rest upon the ground whatever may be the direction 
of the <trtificial limb . Probably the best leg is that of Bly of Rochester, con
sisting of a proper socket and hearings with the center of movement of the knee
joint posterior to the axis of the limb, a foot with a rnetatarso-phalangeal joint, 
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aud a tibio-ta.rf'al ;Hticula.tion formed by a glass ball enclosC'd in a vulcanized 
rubber sac, with four adjustable rnbber muscles, which enable all the normal 
movements of the foot to take place, while the eccentric position of the knee
joint <locs away with the necessity of an_y thigh extcn~or when the limb has 
been removed abo,·e the knee. 'l'he artificial limb of l\[yops may perhaps 
serve a. better purpose when the amputation has been ma<le just abo,•e the 
tibio-tarsal articulation, being constructed on the $ame principles as that of 
Bly, but employing spiral springs instead of compre!'scrl rubber for muscles. 
Ma.rks's rnbber foot, constructed of a. light piece of wood imbcd<led in a mass 
of rubber of the shape of the foot. is immovably connected with the leg, but 
the rubber, by virtue of its elasticity, is said to accommoch1tc itself to all sur
faces, thus compensating for the absence of the movements of the tibio-tarsal 
joint. 

After amputations at the knee-.foint, both in the peg leg and in the more 
elaborate substitutes, the end of the stump-as in Jludson's l imb-must rest 
upon tbe distal extremity of the thigh armor. This in Hudson's apparatus 
consists of a concavo-convcx posterior splin t laced on the thigh, with a lower 
extremity modelled so as to represent the femoral cond_vlcs, ·which is secured 
by proper bolts and joints to a metal surface on the leg section resembling the 
articular surfaces of the head of the tibia. Artificial ligaments and muscles 
favor the natural knee movements. 

Sufficient bas been already incidentally said about artificial limbs for thigh 
amputations, except that th.e support ought to be taken from the tuberosity of 
the 1schium, the gluteal region, an<l the pe1Yis, and not through the medium of 
the thigh armor, which will sooner or later create trouble with the stump. 

Prothetic apparatuses for Mp-;"oint amputations are so rarely required, and 
are in general so unsatisfactory, that only a few words need be devoted to the 
general principles involved in their construction, the student being referred for 
further details to \ratson on Amputations and tliefr l'omplications. (Acknow
ledgment is here ma.de to this source for many of the foregoing fa.cts.) 

Pelvic armor, moulded to the gluteal and iliac regions on the side of ampu
tation and on as much of the opposite side of the pelvis as can be utilized, nncl 
bearing upon the tubcrosity of' the ischium, must be firmly secured by circum
pel vie straps supporte<.l by suspenders: the artificial hip- and knee-joints can 
flex only in the sitting position, this moYement bcin~ permitted by the with
drawal of bolts which a.re movable at will by means of a strap. 'The usual 
means of progre~sion is by undu]atory movement of the body. projecting the 
limb by a swing similar to that employed by the hemiple~ic, although a strap 
pnssing from the foot. secured over the front of the knee and obliquely encir
cling the shoulder of the sound side and thorax, may be employed to impart 
additional movement to the limb by the action of the opposite shoulder rnus
c1es: it hardly again needs mention that during progression the artificial knee
aml hip-joints must be rigid; a cane or even a crutch is usually needful. 
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CHAPTER VII. 

ML.'\'OR SURGERY. 

I.-SCJRGICAL DHESSINGS. 

ANY surgical wound-dressing should be absorbent, to admit of the ready 
impregnation with medicinal substances and to absorb discharges. The sub
stances in most common use arc lint, absorbent cotton and gauze, tow, oakum, 
jute, wood-wool, moss, peat, and pine sawd ust. 

Lint, in the form of 1
' patent lint, " is well adapted for wet dressings and for 

spread cera.tes; domestic lint is prepared from old linen, boiled in a weak alkaline 
solution, freed from this by washing, dried, and scraped on one side with a knife; 
this latter procedure may be dispensed with. Pape1· lint is moderately absorbent, 
A.ncl can be used with fair satisfaction for the application of wet dressings over 
unbroken surfaces. Absorbent ,qailze is ordinary cheese-cloth from which all 
greasy material has been removed by boiling in a. weak alkaline solution (e.g. 
washing soda. or soft soap). thoroughly rinsing out in pure water, and drying. 
It can readily be imprcgna.ted with any medicinal agent, and freely absorbs dis
charges. Tow, unless rendered aseptic, should only be used outside other dress
ings as an absorbent or to pad splints; the same remark is applicable to oakum, 
}u.te, and the substance now to be considered. Absorbent cotton, made by a 
process similar to that for preparing gauze, is an exceedingly useful material, 
readi ly rendered antiseptic by impregnating it with antiseptics in solution or in 
fine powder; it can also be used for wet dressings. Aloss, long-fibred, such as 
abounds in the far South , cleansed and baked, is an excellent outside dressing, 
as is wood-wool, peat, or pine sawdust sewn up in bags of proper size. So far 
as possible, all these substances, when not made antiseptic by germicidal drugs, 
should be rendered aseptic by proper heating. 

Practically speaking, the antiseptic gauze prepared with corrosive sub~ 
limate or carbolic aci<l and the sublimated wood-woo l, prepared in sheets, 
are the two dressings chiefly used in this country. 

For various mechanical purposes surgical dressings are used in the form of 
compresses, firm masses of different sizes and shapeti, oblong, square, cylindri
cal, graduated, etc., made by ful<ling up lint or muslin . Gradu,atecl compresses 
may be either pyramidal or we<lgc-shaped, and arc formed by ~upcrimposing one 
upon another, in proper relation, a series of square 01· oblong compresses of 
graclually diminishing size. A square of lint or muslrn cut from the angles 
toward its center forms a. J.1laltese cross well adapted for snugly applying a 
dressing over a projection, as a stump. Pledgets arc compl'csses formed of 
cotton, tow, oakum, etc., in which the fibers arc pulled longitudinally until 
most are parallel, the ends folded and tucked in, and then formed by pressure 
of the hands into ya.rious shapes: they are used externally to other dressings to 
absorb discharges 01· to exert compression. :Pents arc small cylinders or cones 
made by rolling strips of gauze or lint or by twisting masses of oakum into 
the required shape : they are occasionally used to keep wounds open to per
mit scrum or pus to escape. If wet dressiugs arc employed, especially where 
warmth is desired, some covering impcnious to heat and moisture must be 
used, such as" rubber dam," oiled silk, paper passed through melted wax or 
paraffin, or even stout paper thoroughly greased. 
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!I.-BANDAGES. 

Ror.1.1m BANDAGES (Plates XXXIV to XXXVIl) consist of strips of un
bleached muslin varying from one inch to four inches in width and from one 
to twelve yards in length, which are rol1ed up from one end son~ to form cyl
indrical masf:CR or "single-headed" roller:;;, or are rolled from both ends, con
stituting "double-headed" roJlers. Bandages are rolled either by the hanll 
or with some kind of bandage-roller. ~ro roll by hand. fold one end for two 
or three inches several times upon itself, then, forming this portion into a 1"mall 
mass, roll the bandage up upon the thigh until a small cylinder is formed. 
Next seize this between the thumb and forefinger of the left hand, the unrolled 
portion firmly hehl between tlie extended right forefinger and thumb, keeping 
up moderate traction so as to tighten the cylinder, which is formed by first 
supinating the left l1and, then, loosening the grip, pronating the same hnnd to 
gain a fre . .;h hold, ~o that by supinating a.gain the cylinder will be rolled around 
its long axis from right to left : this rotation is kept up by a. series of move
ments of supination nncl pronation, the remaining finger. of the left hand aid
ing in the revolution of the cylinder, while the extended right forefinger and 
thumb revolve partly around the cylinder. A singlc-hca<led roller consists of 
an initial or free end, a terminal one-i. e. that in the center of the roll-and 
a body, the portion between the two extremities. In appl,ving a. single-headed 
roller hold it between the thumb and fingers of one han<l, pressing it firmly 
into the palm by the fingers, and always place the external surface of the free 
encl on the part to be bandaged, to pre,•ent its sudden unrollin~: retain it there 
by pressure of the fingers of the other hand until it c:an he fixed by one or two 
circular turns. All bandages must lie smoothl,,~, exercising the same pressure 
by their edges as elsewhere, otherwise excoriation of the skin or interference 
with the circulation ma.y result. 'rhe turns of a roller applied to a. cylindrical 
part ma.y pass in a. circular manner, each turn exactly covering the preceding 
ones (rfrculm· banlla.qr). 

A ronical pa.rt may be covered by causing the turns to asccml more or less 
rapid ly in a ~piral manner (spiral bandage), ea.ch turn overlapping the preceding 
one about one-third. In most limbs tLe attempt to co,·cr in with a spiral will 
rc~ult in onl.v one edge of the bandage being in contact with the part, the other 
standing freely off. rl10 obviate this, adopt the following mancmn'er: hold the 
~piral tum just made with the fingers of the left band on the upper surface 
of the limb, then with the roller held in the supinated right hand, four to eight 
inches being unwound so as to form a dependent loop, pronate the hand; carry 
the b:rndaµ:e loosely beneath the limb umil the opposite ~ide is reached, when by 
gentle, gradual traction the reversed turn will l'-nugly :ipply it5ielf to the part: 
this is called a. '·reversed turn" or ''making a. rever::;c," and, combined with 
the spiral turns, ''a spiral reversed bandage." The secret of' success is to 
make the loop of bandag~ turn over without the slightest traction, this being 
matle only when the opposite side of the limb is reached. 

When a projecting point is to be covered-the elbow, for instance-a series 
of .figure-of-8 turns, applied alternately abo,·c and below, will !Jest secure this 
end, each overlapping its neighboring turn by one-third of its wi<lth . Such 
regions as the groin, axilla, shoulder, and breast can be best covered by what 
are essentially figure-of-8 turns, each succeeding one ascending from below 
upward, O\'crlapping by one-third, forming a. figure like "the leaves of an ear 
ol' corn," one member of the figure-of-8 encircling the thi"h, for imtance, the 
next the pelvis, the ncx.t the thigh and groin, and so ~n: this bandage is 
called a spica. 
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t"I0. 1.-Thcdcml-gauntlct. 1''1G.6.-)h!thod of covering the heel. 
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Ban<lagcs placed on the extremities shou ld be applied more loosely as they 
advance from below upwanl, especially if the limb is flexed, in order not to 
interfere with the circulation. Until experience teaches the surgeon how 
firmly turns of ban<lagc can with safety be <lrnwn, they should be applied 
loosely rather than tightly. When used to retain dressings or splints, a. mnn
bcr of moderately firm turns, passing and rcpa~sing over one another, will 
secure better fixation tbnn a. si ngle la.yer drawn dangerously tight. AH firmly
a.pplied dressings of the extrem ities should leave the fin gers and toes exposed: 
the patients should be seen within a few hours, when, if the parts do not feel 
easy, or a. dusk iness of the exposed portions is seen, or numbness of tbe fingers 
or toes is cornpla,ineJ of, the dressings should be loosened. If 3: pin secures 
the end of a. bandage, it should be introduced point downward. In bandaging 
the t1rm to the che:.;t, etc. a pad must be interposed to prevent chafing. Skin 
must never be in contact with skin. 

The special methods of applying certain bandages will now be given in 
detail, by modifications of which any form of dressing may be dc\'ised. 

SPIRAL HEVERSED BANDAGE OF THE UPPEH. ExTREmTY.-With the initial 
end of a roller eight yards long, take two circular turns around the wrist; pass 
thence obliquely across the back of the hand to the extrem iti es of the fingers; 
ascend the hand by three or more spiral turns to the mctacarpo-phalangeal 
joint of the thumb; cover this and the wrist by figure-of-8 turns, and ascend 
the forearm by spiral turns, adding reverses when requisite until the elbow is 
reached, when 1 if the joint is to be flexed, it must be covered in with figure-of-
8 turns, after which continue the spiral or spiral reversed turns up the arm 
(Plate XXXIV, l?ig. 1). 

SPIRAJ~ OF THE FrnoEns.-By two circular turns around the wrist fix the 
initial cn<l of a roller one in ch wide and one and a half yards long; pass 
obliquely across the back of th e hand to the root of' the fin ger; descend to its 
tip by very oblique turns, whence the bandage must ascend by a serif's of spiral 
reverses; secure by splitting the bandage for a fow inches and tying the ends 
around the root of th e finger, or ascend to tLc wrist by a spiral turn, terminat
ing by a circular turn . All the fingers may be thus bandaged in succession, 
the hand finall y being covered in by a series of figure-of-8 turns, forming the 

gau~t~:t k~11~t'~ ~X{;l~JV T~~~~:~~ started by a. circular turn around the wrist, 
and a second turn follows to hold the first in position. I t then sweeps across 
the back of the hand and the back of the metaca.rpo-phalangeal articulation 
under the middle phalangcal joint to the upper surfai::e of the last phalanx of 
the thumb : se\•eral asC'cnding spiral tu rns are now made, and the ball of the 
thumb is then covered by a series of ascending figure-of-8 turns. 'Th e spica. 
of the thumb is used to retain splints and dressings or to a.rrest hemorrhage by 
pressure (Plate XXXIY, Fig. 3). 

'l'he DEMI-GAUN1'LE'r bas but a limi ted field of usefulness, and, as it leaves 
the fingers free, it must not be tightly applied. It is used to retain dressings 
on either the clorsum or palm. If we desire pa.rticularly to cover the palm, 
that portion of the hand is turned up, or if the dorsum, that part is ma.de 
superiol'. TiLk c two circular turns around the wrist; sweep to the root of 
either the thumb or littl e finger; pass it around the bnse of the extremity 
and return to the wridt, and so progressively b:.11Hl[tge each finger, and finally 
run a series of ascend ing figure-of'-8 turns, including the h:tnd and wrist, 
from the roots of the fingers (Plate XXXIV, Fig. 4). 

SPIH.AL REVERRED BANDAGE OF THE LowER Ex·rnEMITL-With the tip 
of the patient's heel on the surgeon's knee or properly supported by an assist-
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ant, fix the initial extremity of a roller e'•en yards long and two and a half or 
three inches wide by circular turns just above the malleoli; descend obliquely 
over the donmm, under the sole, and back to the dorsum of the foot, up which 
the ba.ndagc must pass by several spiral turns, covering in the instep; when 
this is reached, pass the bandage under the point of the heel, thence to the 
dorsum, then down beneath the sole, then along the outer surface of the heel, 
next around the heel above its point to reach the instep, whence, passing to 
the sole, a turn is made a.round and above the point of the heel on the inner 
si<le, again to pass to the instep, when the rolJer must be carried by spiral and 
reversed turns up to the knee. There it is finished off by a few circular turns. 
If it is desired to extend the dressing above the knee, this must be covered by 
fi gurc-of-8 turns of " second roller, and the thigh ascended by spiral and 
reversed turns. When the heel does not require coveri ng, the turns beneath 
and around the point of the heel must be omitted (Plate XXXIV, Fig. 5). 

'l'he method of covering the heel is shown in Plate XXXIV, Fig. 6. 
'l1hc SPICA OF TIIE I NSTEP starts by a circular turn around tl1e ankle, fol

lowc<l by :.L second tu rn to hold the first; the roller now sweeps across the 
instep to the root of the toes under the sole of the foot, and ascends for a dis
tance by several spiral or spiral re\'ersed turns. From the instep a turn is made 
across the point of the heel, another somewhat higher and another somewhat 
lower to ca.tch the free edge, and the bandage is ascended by 6gure-of-8 turns 
around the ankle and instep (Plate XXXV, Fig. 1). 

'l'HE CROSSED OR :FIGURE-OF-8 OF ONE OR BoTU EYEs.-Place the initial 
extremity of a two- inch roller five yards long on one temple; make two circu
la.r turns around the forehead and occiput from right to left for the right eye; 
reaching the occiput, pass from under the right car up over the right eye, across 
the opposite temple, down to the occiput; then, repeating two or more of these 
oblique turns, finish off with a circular turn around the forehead. If both 
eyes are to be covered, proceed as before until the th ird oblique turn over the 
right eye has rea.chcd the left par ietal protuberance, when, instead of descend
ing to the nape .of the neck, pass around the forehea.d, down over the root af 
the nose, the left eye, left check, under the same ca.r to the nape of the neck, 
thence to the right parietal protuberance, down again over the left eye, and, 
ma.king two more similar turns, finish off with a few circular turns around the 
forehead (Plate XXXV, Fig. 2). 

BARTON'S BANDAGE, OR FIGURE-OF-8, OJ.' TllE JAw.-Pla.ce the initial 
extremity of a ro11 cr two inches wide and five yards long on the nape of the 

d~~'~n j~~~1~~~l:a\l~f~h:e~1~~~ ~o ~~1s: ~~,i~·, the:e1~~\1~:rit~~a~1~0~·fg~0t ~~;ev:rt:~~ 
face and right temple to the ''ertex, down over the left parietal bone to the 
shirting-point a.t the nape of the neck, thence around the right side of and 
along the ja.w to the chin, across the front of which the bandage must pass 
back to tlte nape of the neck : a. repetition of these turns, with pins at their 
points of intersection, completes the dressing (Plate XXXV, Fig. 3). 

The Grn~ON BANDAGE starts with three vertical turns around the head and 
jaw and in front of the ears. Just above the level of the car, after the three 
vertical turn8 liavc been made, the bandage is reversed and carried th ree times 
horizontally around the liead a111..l forehead. As the bandage reaches the occi
put after completing the third horizontal turn, it drops to the base of the skull , 
and is run forward below the car and around the chin back to the opposite side 
of the head and neck to the starting-point. 'l1hree of these neck-and-jaw 
turns are made. On completing the third turn the bandage is reversed and 
carried from the occiput to the forehead o\·cr the vertex, and fastened "ith a. 
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Fm.1.-Spicaofthcinstcp. 
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:;.-Barton's bandage, o r figurc-of-8 
of the jaw. 

VIG. '!.-('rti>-~l'd orllgurc-of-8of both eyes. 

Fu;. 1.-Gibson 's bandage. 
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R,in. Pin~ are now introduced at point~ whC'rc the turns cro~s each other. 
Ihis ?an<lagc i~ ui-.cd in fracture or clislocation of the jaw (l)late XXXY, 
Fig. ,I). 

1'hc On1.1Qu1~ or CRO~SED BANDAGE OF TJIE ANGLE OF Tim JAW is started 
by a circular around the forehead, and a second turn to hold the first, running 
toward the affected 8idc. After the completion of the sctond turn the bandage 
i8 carried around the head to the base of the skull, passes forward to the opposite 
si1le, and is carried under the ear and under the jaw to the front of the car of 
the injured side. A ~cries of advnnciug turns are now made, in front of the 
ear of the injured side and back of the car of the sound side, until the parts 
are sufficiently covered. 'l'hc bandage is ended by cal'ry ing the last turn under 
the ear of the injured side to below the occiput on the opposite side, and then 
by a circular around the forehead and occiput (Pla te XXXY, Fig. 5). 

This bandage is used with a compress in fractures of or near the angle of 
the lower jaw, and for retaining dressings on the chin . side of the face, nnd 
vault of the cranium . It is a useful dressing, but is tight and uncomfortable, 
and it makes so much pres~ure on the throat as to be rother unsafe for young 
children or to apply to a per.::.on not entirely reco,·ered from ::m anesthetic. 

THE SPICA OF THE Gno1x OR FwuRE-OF-8 OF Tin: PELVIS inrn T11rou.
" "ith a three-inch roller ten yards long make two circular turns around the 
pelvis, pa!'sing from right to left, and from before backward if for the right 
groin, and the reverse if for the left. Reaching the front of the riµ-ht groin, 
pass O\'er the inner side of the thigh. beneath and around it to reach the groin, 
whence the bandage, crossing the first turn, ascends to the ilium of the oppo
site side, beneath the back around the pelvis to the right groin as before, each 
turn ascending the thigh and cO\·ering one-third of the predous one until by 
their repetition the roller is exhausted. "With a longer lnrndage by pnssing 
every other turn around the opposite instead of the same thigh :1 spit(t of botli 
groi11s may be npplied (Plato XXXV, Fig. G). 

SPrCA OF T ll E 8JJOULDEit.-8tart a. two-a111l-a-half-incli roller by one or 
two spiral reversed turns around the upper arm, then pass up from bcl;ind ovn 
the shoulder, over the front of the chest, beneath the opposite axilla, across 
the ha.ck, over to the front of the arm, around which it mm~t wind to pass from 
over the back of the shoulder to the front of the che1't, the successive turns 
ad\'ancing from b~low upward (Plate XXXYI, Fig. 1). 

J<10URE-OF-8 BA:<DAGES of both SHOULDERS (Plato XXXVI, Fig. 2), of 
one or both BREASTS (Plate XXXVI, Fig. 3), of the NECK and AxrLLA (Plate 
XXXVI, Fig. 4), of the ANKLE (Plate XXXYI, Fig. 5), or of the ELBOW 
(Plate XXXVI, Fig. 6), conve.v in their names tlie method of application, the 
only advice requisite being to fix the initial end by circular turns around the 
arm, leg or chest. 

VELP.E • .\U'R BANDAGE.-Place the palm of the hand of the injured arm on 
the shou lder of the sound side, with padding between the arm and the chest~ 
wall to prevent chafing; place the initial extremity of a two-and-a.-half'.-inch 
roller ten yards long under the ax ilia. of the sound side, pass up 0\'er the back, 
over the clavicle, down the front and outside of the arm, under the outside of 
the e1bow1 up over the chest to the sound axil la; repeat the first turn, but on 
reaching the so und axill;.t. the second time, pass around the chest and O\'CI' the 
injured a.rm to the same a.xilla.1 then make a. turn over the cla\•icle and a.rm, 
then a circula.I', the turns ascending spica-wisc: pin the point:-; of intersection 
of the turns (Phtte XXXYII, Fig. 1). 

'l1he DE"AUl/r ll..\NlHGE con:sists of three rollers, a pad, and a. f':iling. 'l1he 
first rollCl~Js to be applied while the arm of the injured side is extended a.t 
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right angle' to the body. A wedge-shaped pad "ith the base up is inserted 
into the axilla, and this first bandage holds the pad. It is applied by ascend
ing spiral turns around the chest, and is fastened by carrying the roller obliquely 
acro:;s tLc front of the chest, over the sound ~houl<lcr, under the axil1a 1 over 
the shoulder across the back to the pad. obli~uely over the lower portion of the 
chest to opposite the lower portion of the pad, and then ascending ~piral turns 
arc made to a level with the top of the pad (Plate XXXVII, Fig. ~). 

1'he arm is now brought to the side over the pad. 'rhis pad is the fulcrum, 
the arm is the lever, and the second roller of Desa.ult is the force to correct the 
inward displacement of the fracture of the clavicle. ~L1l1e second roller of 
Dcsault holds the arm to the side by a series of ascending spiral turns, includ
ing the arm and chest, start ing just above the elbow and terminating just 
below the shoulder of the injured side (Plate XXXVII, Fig. 3). 

11hc third roller corrects the downward and forward displacement from a 
fractured cla.riclc. It starts in the axilla. of the sound ~ id e anteriorly, runs to 
the top of the shoulder of the injured side, down the back of the arm to the 
elbow, :rnd from this to the point of origin. The roller is now carried backward 
under the ax ilia. of the sound side, runs across the back to the ~boulder of the 
injured side, clown the front of the arm to the elbow, and from this point across 
the back to the point of origin. These turns give us two triangles, an anterior 
and a. posterior. Rerncmbcring that the third roller of Desault starts in the 
axilla of the sound side anteriorly, its formula is: from axilla to shoulder, 
from shoulder to elbow, from elbow to axilla, pass to the back; and again 
from axilla to shoulder, from shoulder to elbow, from elbow to axilla (Plate 
XXXVII, Fig. 4). 

After the application of the third roller the hand is hung in a sling. 
RECUH.H.E:Nl' BANDAGE OF THE llEAD.-Fix the initial extremity of a six

yard roller, two inches wide, by circular turns parallel to the su praorbital ridge. 
When the middle of the forehead is reached, reverse, hold the reverse with 
a finger of the left hun<l, carry the bandn.ge over the sagittal suture to the 
occiput, revcr.se here; let an assistant hold the turn, carry back the roller 
obliquely to the forehead, reverse, hold, carry back to the oceiput, repe:tting 
these turns, covering in one-third of each preceding one until the left half of 
the head is covered from above downward to the circular turns; then cover 
in the right side by similar turns, fixing all by circular turns an<l careful pin
ning (Pl:tte XXXVII, Fig. 5). 'l'he same bandage can be applied by a double
headed roller, the body placed O\'er the occiput or forehead, circular turns made, 
and then the recurrent turns by one head of the roller while the other is con
tinued in a. circular manner, fixing each recurrent turn as it is made. 

HECUllRENT BANDAGE OP STu~tPs.-This should be applied with a single
beaded roller of proper width precisely as for a recurrent of the head, com
mencing by circular turns a few inches <tbove the end of the stump, followed by 
the recurrent turns CO\'ering the stump, and finishina off by circular turns 
(Plate xxxvrr, Fig. 6). " 

T-BANDAGES.-'l
1hese consist of a strip of muslin long enough to encircle 

the part once or twice, to the middle of which a second shorter strip, or some
times two st rips, arc secured at a right angle: when one cross-strip is employed, 
the bandage is called a single T , when two, a double T. 

Doun1~E: T OF THE: PERINEU~t.-Pass the transverse portion around the 
body just above the iliac crests, with the vertical strips at the mid-point behind; 
tic or pin ; then bring one vertical strip oYcr the dressings between one thigh 
and the genitals, and the other between the oppo!:lite thigh and the genitals, 
securing both to the tranS\'erse portion . A single or a. double T-bandagc ma.y 



BANDAGES. PLATE XXXVI. 

F m.l.-Splcaofthcshoulder FIG.2.-Posteriorfigure·of-Sofbothshoulders. 

Fm.3.- Figure-of.Sofonebreast. Fm.4,-Figurc-of.Sof neckandaxilla. 

Fm.6.- Figure-of-Softheelbow. 
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be emplo.vcd to retain dressings on the head, the transverse portion passing 
around the cranial nrnlt. the other pas:-ed ornr the dresi::;ings, beneatli the 
transverse strip, back again to it, and there pinned: a. wide vertical piece, for 
instance, may be used to co,·er in an ear. 

FouR-TAIU~D BAXDAGE.-Thi~ is useful to retain dressings on the chin, 
etc._, and is made of a. strip of muslin three to four inches wi~le, long enough to 
enc1rcle the part and ornrlap somewhat: turn down the mHlcllc of each end 
toward the center. In applying it to the chin, for im;tance, pince the body of 
the bandage over the point of the chin, pass the anterior or upper pair of tails 
over the front of the chin, beneath the ears to the nape of the neck, and secure 
them; then bring the other tails up beneath tbe cl1in to the b:tek part of the 
vertex ; tie or pin . 

llANDKERCHIF.F BANDAGES.-'These consist of 1arge handkerchiefs or pieces 
of muslin about three-fourths of a yar<l square, one of which, folded once, forms 
an oblong; its diagonal angles being brought together, a triangle: by folding 
a triangle from its summit to its base. a. cravat is formed; while a cravat twisted 
is a cord. It would require many pages to describe all temporary or permanent 
handkerchief bandages, and but three will be explained, premising that in 
applying all forms the body of a cravat and the ba5e of the triangle correspond 
to the initial encl of a roller bandage. 

FRONTO-OCCIPtTAL TRIAXGLE.-Place the base on the forehead; carry the 
apex over the vertex, letting it drop below the occiput; bring the lateral angles 
around the head over the apex of the triangle crossing them at the occiput 
until thC'y reach the temples or the forehead; pin or tie : the summit is then 
to be turned up and pinned behind to the borly of the handkerchief. A hand 
or a. stump can be dressed in a similar manner. 

FRONTO-OCCIPlTO-LABIAL CRAYAT.-l?lace the body on the forehead. carry 
the ends to the occiput, and cross them, bringing them forward to each side of 
the lip and pin, or first pass one end through a slit in the other. 

FIGURES-OF-8, serving a. sim ilar purpose to that of Barton's bandage of the 
ja.w, or similar figures of the neck and armpit, the shoulders, the chest, sus
pensories of the breast or of the testicle, can be devised by using more than 
one triangle or cr:1 vat. 

Ill. FIXf~D DRF:SSCNOS.-Such substances as glue an<l zinc oxide, glue 
and chalk, pa,ra.flin, dextrin, and starch ha.ve all been employed, but the appli
cation of plaster of Paris and silicate of sodium alone will be described, the 
former being the one almost universally employed. 

PL.\S'rER OP P.\RIS.-This must be of good quality, recently calcined, and 
may be applied in one of two ways: Bandages, pieces of blanket or strips of 
other materiali', arc passed through a watery mixture of ph1stcr of the consist
ency of cream, loosely rolled, and r:ipidly applied to the part, or the liquid plas
ter ma.y be smeared over a bandage previously applied. Unless employed in the 
form of one or more thicknesses of old blanket, cut into the shape of the re~ 
quired splints and soa.ked in the liquid plaster, this method is undesirable. 

Almost universally, some loose texture, as cheese-cloth, cross-barred muslin, 
mosquito netting, or, pref?rably, crinoline, is cut into strips of. a w.idth proper 
for the p:u·t (two to th1·eo 111ches), an<l t ho 111cshcs fille<l by rubb111g 111 <lry plas
ter with tl1c harn.l as it is loosely rolled up. Wrapped in witxcd paper aml kept 
in <L warm, dry place, these rollers will be service-able for some time, but are best 
prepared j U::$t before using. V :trious special appa.rntuse~ have been devised for 
preparing and rolling plaster bandages, but the hand will do cqua.lly well. 

.Jiode of Applil'llfiou .-Cover the part with a woollen stocking, a flannel 
roller ba.nda.ge, or a knit undervest, according to the part. Immerse a roller 
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en<lwi:;;c in a hasin of warm \\ater, and when all air-lrnLblc~ han.~ ceased to 
escape take out, squeeze with the hand, and apply as any roller bandage, but 
more slm·lrl.lf, smoothing the turns with the other hand as they a.re ma.de: three 
or four thicknesses of bandage are usually suf1icicnt. When the first bandage 
is taken out of the water, put in another. A little dry plaster may be used 
to strengthen the dressing, sprinkled O\'Cr the exterior and smoothed down 
with the wet liands as it sets. A little mucilage, glue, or stale beer will delay 
sctting1 while a. little table salt or alum will hasten the procrss, which mrns
sisted takes from ten to thirty minutes. Some one of the plaster shears or 
Hunter's sa.w is the best instrument for the removal of plaster dressings, but 
a. stout knife-a. pl'uning-knife is the best-will do, wbilc painting a. strip 
of the dressing with dilute hydrochloric aci<l will soften it so that an ordinary 
knife or shears wil l di ville it. 

SrLfC.ATE-OF-SODA DrtE:SSlNO.-After protectin~ the part in the same way 
as when itpplying a. plaster dressing 1 bandage the limb loose(I/ (because if un
washed the bandages will :;hrink, thus constricting the parts) with ordinary 
wet muslin rollers, painting each layer thickly with the silicate: from fou1: to 
six layers of' bandage will suflicc. As water softens this material, the dressing 
is easily rcmo\'ed. The disadvantage of the silicate <lrcssing is that it requires 
many hours to dry thoroughly, and that it becomes softened by discharges or 
wet dressings. 

IV. RonEFACIENTS.-'fhese are agents which rc\'Ulsc by ca.using congestion 
of the skin: a few teaspoonfuls of oil of turpentine 5'prinkled over a. piece of 
flannel wrung out of hot water, applied to the skin ancl covered with oiled silk 
or <lry Hanncl 1 for111 the tm7;entine stupe: twenty minutes is the maximum 
for this application. fliuslard flour (tbe black being the stronger), mixed 
with tepid water into a. paste, spread thinly on a. piece of muslin or paper, and 
coverml with gauze or thin cambric, is an exeC'llcnt counter-frritant. Few 
skins wil\ bear pure b\ack mustttrcl for more than ten minute5'. Diluted one .. 
half with wheat or corn flour, twenty minutes should be the ma.ximum of appli· 
cation, because blistering must be a.voided, that produced by mustard being 
specially painful. After removing a mustard plaster, greased lint should be 
applied. A mustard foot-bath consists of one or two tablespoonfuls of pure 
mustard in "bucket two-thirds full of water ot 105° F.: the feet may be kept 
in this for about twenty minutes, a blanket being thrown around the limbs 
and including the bucket to retain the heat. Rcvulsives must be used with 
caution in cases of shock or coma, lest impaired vitality or sensation to pain 
result in extensive sloughing of the skin. 

V. YE8ICANTS arc agents which cause a more permanent congestion of the 
skin by producing inflnmmation, terminating in a. serous effusion, elevating 
the cuticle into vesicles or blisters. Rapid vesication can be effected by the 
strong aqua ammoniro of the Pharmacopeia, by wetting with it a. piece of lint 
of the desired size and covering with oi led silk; or by a, suitably shaped iron 
(knife-blade, etc.) heated in boiling water. Spanish fly in the form of can
tha,ridal cerate or colloU.ion is the vesicaut most often used, the cerate being 
spread thinly on a piece of adhesive plaster, leaving a. margin of from one
ba.lf to three-fourths of an inch, wbich will serve to retain the bl ister in posi
tion. ~1 he skin must be well cleansed before its :1pplication: six to eight 
hours will usually suflice to produce incipient ''c.::;ication, when remO\'al of the 
blister and the application of a. poultice for a fow hours will cause the "filling 
up of the blister." If no further effect is desired, the scrum should be drained 
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F10. 1.-Yclpcnu's bandage. F IQ. 2.-Dc~uu\t's bnndngc, first roller. 

Fm. 3.-Dl'"nult's brltHlllgC, second roller. Fm. 4.-Dc~ault's bandage, third roller. 

Fm. 5.-Rccurrcnt bandage of the bead. Fto. 6.-Recurrent bandage of stumps. 
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off by a puncture at the most dependent point, an<l an ointment of oxide of 
zinc be applied; but if a more persistent irritation i requisite, the cuticle 
must be removed and the surface kept covered with some irritating ointment, 
as compound resin cerate. Ca ntbaridal collodion, when of good quality, will 
vesicate if pa.intecl on in several layers, but as found in the shops is an uncer
tain remedy. Blisters must be cautiously employed in either the aged or the 
young, and especially in those suffering from any low form of disease. 

VI. l 111E ACTUAL CAUTERY is used in th e form of variously-shaped irons 
(hatchet-cdgccl, round, or olivary) fitted into wooden handl es a1Hl heated in a 
charcoal furna.cc. As a. counter-irritant the iron should be heated only to a dull 
red heat, and be riuickly drawn in parallel lines, about one inch apart, over the 
skin, a.raiding all bony prominences : compresses wet with cold ws.ter or with 
some anti~eptic lotion m:.iy th en be applied. 

:J.'lte Paquelin :J.'ltermo-eautery is a convenient form. It consists of hollow 
platinum cauteries and a handle covered with woocl; a. benzole reservoir; a 
pair of rubber bulbs, like those for a hand-spray apparatus, connected by a. 
tube with the reservoir; a long rubber tube to con nect the cautery handle 
also with the reservoir; and a spirit-lamp with attached blowpipe. Screwing 
on the desired point, the tube from the reservoir is slipped over the handle, the 
point is heated in the lamp, is removed from the flame, and by compressing the 
bulbs-previously connected with the reservoir-benzole vapor is forced into 
the point, which will heat up, and can be maintained at any temperature by the 
rapidity with which the bulb is worked : if the point will not heat with the 
simple flame, ;1ttach the bulbs to the blowpipe 0 11 the lamp, and, compressing 
them, heat the cautery to a. bright-red heat, and then connect with the reser
voir and proceed as before directed. 

VII. BLOODLETTrNG.-L ocal depletion is effected by scarification, punc
ture, cttppin,q, ancl lreching. 

SCARU'1CA'1'10N consists in numerous small , para.llcl incisions ma.de in the 
long axis of the limb or pa.rt with a sharp-pointed knife, which, depleting the 
capillaries of such parts as inflamed skin , the tongue, the tonsils, or the con
junctiva., is often beneficial; the length and depth of the incisions must vary 
with the part. When employed to relie\'e tension of skin or fascia, by dis
- _ _ posing them as in the subjo ined diagram, the maximum of yield--= -=- ing will be obtained by the minimum of cutting. ~ L,h e flow of 
- - - blood can be encouraged by warm fomentations, or, 1f excessi \·e, 
packing with ant iseptic gauze will check the flow . Puncture is a. modifica
tion, as when, for in:;tance, a uarrow bistoury is plunged into an inflamed 
tc:;ticle to relieve tension . 

CUPPING may be dry or wet. DRY CUPPING consists in employi ng an 
ex hausted receiver over the integument, whereby congest ion of the included 
skin is effected and sometimes serum is effused. Wh en cupping-glasses with a 

~~:t~~~-~~1~:~s~~~I ;e1~~io!~~il t~~~n ~\~~:e~r i::~~~:l~s::~1~!:\ii h3!~l iinp~:;~i;1~h:~~ 
moisten their interiors with a. litt le alcohol or whiskey, light this, and at once 
apply, l1olcling firmly over the p<trt: as the contained <til' cools the glass will 
"suck, " owing to contraction of the a ir. Always remove cups either by open
ing the stopcock or by tilting them while pressi~g down the skin on one side. 

w~~·r CUPPING.-lfaving congested tlie sk 11~ by a dry cupl make parallel 
incisions with a lancet point, or apply the spnng scar ificator set to such a 
<lcpth as only to cut th rough the true skin: spring the lancets, set, reapply 
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at right angles, and spring again, an<l at once apply a cup; the sC'cond c:utting 
is not always necessary1 and adds to the ine\·itablc scarring. When the cups 
have c:ca!\cd to fill 1 remove them, empty, apply1 and exhaust again; when 
enough blood has been drawn, wash the parts with some mild antiseptic solu
tion and cover with dry aseptic or antiseptic compresses. 

LEECJ1 lNG.-'l1wo varieties of leech are employed: the American, capable 
of withdrawing one dra.m of blood, and the European or Swedish, abstract
ing about half an ounce; but warm fomentations after the animals ba.ve 
dropped off will in both instances increase the amount. lJietlwd of .Applica
tion.-Selcct the most vigorous, remove them from the water, in which they 
should be kept one hour before using, dry in a soft warm cloth, and apply to 
the part, previously sh::wcd if necessary :rnd thoroughly cleansed with warm 
wa.ter and so<J.p. A few drops of blood placed on the part or smearing it with 
milk will induce the leeches to take hold. By a cone of paper a single leech 
can be confined to one part, as the canthus of the eye, while for the cervix 
uteri a. cylindrical speculum must be employed. ·when a number are used on 
external parts, they may be confined beneath a tumbler: if only one or two 
are needed, they can be taken one at a time between the thumb and forefinger 
and held to the part until they bite. Such parts as the eyelids or the scrotum 
should never be leeched, nor should the inflamed area itself. but onlv the cir
cumjacent tissues. Never pull off a leech, but sprinkle salt on it If slow to 
drop off: injecting a. solution of salt will sene a !'imilar purpose in the vagina. 
Pressure usually checks all oozing. but if it should foil to do so. touching with 
a pointed stick of nitrate of sil "er or with a. red-bot knitting needle, or pass
ing a fine cambric needle beneath the wound and throwing a figure-of-8 thread 
around it, will check the bleed ing. 'l'he artificial leech may be employed, but 
is uncertain in action and produces raised. roundc<l sea.rs. 

VENESECTION, OR PJJLEBOTOMY.-All the advantages, with none of the 
risks, of arteriotomy, or of bleeding from the jugula.r vein, can be effectecl by 
opening a vein in the arm; and this operation alone will be described. Hen
dering the parts and instruments thoroughly a~eptic (for septic phlebitis is the 
only thing to be dreaded after phlebotomy), make a few moderately firm turns 
of a narrow bandage or of a tape around tLe middle of the arm; fix the me
dian cephalic \'ein with the left thumb, and with a. lancet or a sharp-pointed 
bistoury open the vein obliquely to its long axis: few practitioners possess a 
spring lancet, and if used on the median basilic Yeiu it ma.y wound the sub
jaccnt brachial artery. If the vein does not become prominent, make the 
patient firmly grasp a stick or merely close the hand forcibly; alternate open
ing and closing of the hand will promote the flow afler opening the vein. 
Having obtained the requisite effects as indicate<l by the pulse, remove th& 
tape. apply a <lr_v aseptic compress. and, securing this bs a few figure-of-8 
turns of bandage aroun<l the elbow, place the arm at rest. 'l1he more rapidly 
the blood is abstracted, the less will be required to lower the force of the cir
culation, so that the sitting or standing posture is desirable where marked 
effects are required and but little blood can be spared. 

VIII. ARTIFICIAL RESPrnATION.-Sylvester's, being that most generally 
applicable, will alone be clescnbed: Lay the pttt1ent on a level surface ; clear 
the pharynx of all mucus, etc. ; keep the tongue drawn forward by forceps or a 
suture; secure it to the lower jaw or let an a~sistant bold it out : remo\'C all 
constricting clothing from the chest and abdomen; support the bead and shoul
ders slightly by a folded-up coat. Kneeling or standing behind the patient, 
grasp the forearms near the fully-flexed el bows; firmly compress tbe lower part 
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~1~o~~:;hS11:~h:.~1~ ;a t~c~~ ~~:~:;1~h~Ya~~:s~:11t~v~~~~ ~~~i~~~'~a1?Jb~1'~:1~~Td~n:i ~t: 
head until the hands touch, pulling firmly upwa1·d for a few &cconds to secure 
thorough elcrntion of the thoracic walls (inspiration); then bring the arms 
with flexed elbows down against the sides and lower part of the chest, firmly 
compressing it as before, thus imitating expiration. Repeat these procedures 
from twelve to fifteen times a minute until rnluntary rcspira.tion recommences, 
when the movements must be continued to reinforce the natural effort so long 
as nature is unequal to as~ume all the labor. 'fhe efforts at l·esuscitation must 
not be abandoned for an hour or more, meanwhile employing dry warmth, 
warm frictions to the surface, and stimulants hypodcnna.tically, by the rectum, 
or by the mouth when swallowing becomes possible; carefully wa,tch for sec
ondary apnca, and promptly resume artificial respiration if it supervenes. 

Fell's method of forced artificial respiration is described on page lll9. 

IX. TRANSFU ION OF BLOOD.-Of the many methods introduced, only one 
of the "direct methods"-Aye)ing's-will be described, as the simplest and 
safest, and requiring only an inexpensi,·e apparatus capable of being impro
vis.ecl. This consists of a. small rubber tube twenty inches long with a stop
cock at each end, and nt its middle a small bulb like that of an enema syringe. 
Two blunt, bevel-ended canulas complete the apparatus. 

Operation.-Fill the tube and bulb (Fil(. 499) by immersing them in a 
warm saline solution (6: 1000), and comprc;sing the bulb so as to expel all the 
air; then turn off the stopcocks. Place the donor'i;; arm close to and parallel with 
the patient's: open a vein in the former near the elbow; insert one canula filled 
with saline solution, directed downward toward the fingers, and connect it with 
the tubing : while this is being done let an assistant open a \'Cin in the patient's 
arm and introduce the other canula, also filled with saline solution, with its 
point directed upward: connect with the tubing anrl turn on the stopcocks. 
Next compress the tube between the bulb and the donor with the finger an d 
thumb of one hand while emptying the bulb with the other: now let an assist
ant compress the tube between the bulb and the patient while the operator 
releases bis pressure on the tube on the donor's side and on the bulb, which 

Fw. 499. 

&~ ,' .. ·!Af r~·-
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Ji/ 
A \'Cling"s Apparatus for Immediate Transfusion. 

wi ll at once fi ll with blood; finally compress the tube between the donor and 
the bulb; let the assistant remove bis pressure from the tube on the patient's 
side, when by compressing the bulb about two drams of blood will be forced 
into the circula.tion. A repetition of these prorcsse.c;-easily carried out if the 
directions be strictly followed-can be made until as much blood is transfused 
as is requisite. 
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A few ounces of Little's saline solution or a dram of :-io<lium ch loride to the 
pint of warm stcri li zc<l. water thrown into a. vein or into the cellular tissue 
(hyp01..lermoclysi::i) by gravity, by means of an a~pirator needle previously 
connccte<l with a few feet of aseptic tubing, the other extremity of which has 
been slipped O\'Cl" the en<l. of a small funnel, will do in an emergency nearly 
as well as bloo<l to keep up such a bulk of ffui<l as will enab le the heart to carry 
on the circulation. The strictest asepsis is imperative. 

X. AsPIRATION.-'l'he usual form ofaspirator(Potain's, Fig. 500) consists of 
a hollow needle with a lateral eye (or trocar and canula. with plunger to clear it if 

Fw. 500. 

~~__.-,::,;::::;--~~ :>-~~~ ... >a;l-0 

a,Q 
A~piratorand Injector. 

blocked); of a stopcock and joints, to which on one side is attached the needle 
and on the other a long rnbber tube having a sh ort piece of glass tubing inter
posed near the needle end; of a. rubber cork with two stopeocke1l tubes. one for 
the tube connecting with the needle, the other for tho short tubing connecting 
with tho pump; finally ) a wide-mouthed bottle must be provided. 

Operation.-llaving arranged the instrument as directe<l, secure the cork 
in the bottle, turn off the stopcock on the s ide next the needle. arnl open that 
on the pump side; exhaust the bottle, turn off tbc exhaust cock, introduce the 
needle until the lateral eye is buried; then, turning the cock on the needle side 
of the vacuum, pass the needle onward until the pus or serum appears in the 
segment of glass tubing. When the reservoir is filled, turn the cock on the 
needle ~i1le, remove the cork, empty, replace the cork, form a. new \'acuum. and 
proceed as at first: sboul<l the needle become blocked, a few strokes of the 
pump will clear it. If a. trocar is to be used, screwmg the canula. on in place 
of the needle, the trocar, with its properly-pac:ketl joint to render the canula. 
air-tight, is to be introduced, and the same connections made as before, but the 
instrume11t must be thrust into the en vitv and the trocar withdrawn until the 
stopcock back of the canula. can be turned off, then the cock between the can
ula. tubing and the vacu um is to be turned on. If the canula becomes blocked, 
introduce the appropriate plunger, turn on the cnnula. stopcock-the trocu 
having been withdrawn-remove the plunger nnd turn off the ca nula. cock, all 
with the vacuum connected. When the packe<l joint for both trocar and 
plunger fits into the connecting joint, a ~roovc on each instrument informs the 
operator when it has been sufficiently pulle<l out to enable the stopcock to be 
turned off; when the packed joint belongs to ca<'h trocar or plunger, these 
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instruments can be withdra'' n only to a certain point, which will allow the 
•topcock to be turned. After the canula or the needle bas been withdrawn 
the little puncture must be sealed with collodion or plaster. 

XI. IIYPODERMATIC I~JECTro.xs.-1,hese are made with a syringe contain
ing about thirty minims and having an adjustable hollow needle point, the cylin
der being of metal, gl:i.ss. or hard rubber. ·when not in use a fine wire should 
be kept in the needle, which must always be cleansed and dried after using, 
while the cap should be adjusted over the end of the syringe to prevent the 
packing of the piston from drying: if iodine is employed. gold or platinum 
points, instead of steel, and a hard rubber syringe should be used. 

Operation.-As perfect asepticism is essential, it is better to boil the needle 
in a little water in a spoon. Then draw up about twenty minims of the water 
into the syringe and empty this into the spoon, ha,'i ng thrown out any of the 
water left after having removed the needle; drop into the fluid the powclerecl 
drug or compressed pellet (as it is most commonly prepared for hypoderrnatic 
use), aid its solution by stirring with the encl of the syringe; then charge the 
instrument, attach the needle, and, holding it point upward, that all air may 
rise to the top, slowly force up the piston until the air is expelled, as shown 
by the escape of a drop of fluid from the needle. While strychnine and ergot 
are usually thrown into the muscles, morphia, atropine, and brandy are to be 
inj ected into the subcutaneous cellular tissue. 

There are two ways of introducin~ the needle-one by pinching up a fold 
of skin free from veins (usually over the outer anterior surface of the forearm 
or thigh) between the thumb and first two fingers of one hand, while with the 
other the needle is quickly thrust into the cellular tissue parallel with the fold : 
the other method, far less painful, is to select an avascular portion of the skin, 
r ender it tense by the thumb and finger of one hand, and quickly 1lriYe the 
neC'cllc so obl iqu ely through the integument as to rC'ach the cellular tissue, 
which it mu.;;t pcnetrnte-introduced in either way-for about three-fourths of 
an inch; the fluiU must next be slowly injected, the needle withclmwn, and the 
puncture compressed for a few moments by one finger, while with anothiJr gen
tle friction is exercised over the projection formed by the fluid, to diffuse it over 
a larger area. 

XII. VACC!llATlON.-Tbis should be done immediately after birth if expos
ure to variola has occurred or if an epidemic of that disease is premlent; but 
about three months is the preferable age. Infants suffering from any slight ail
ment or from any form of skin affection shoul(I first be cured of such diseases. 
Humanized virus in the form of lymph taken from a t_vpical vesicle on a healthy 
inf(tnt and of healthy parentage at the eighth or ninth clay of the disease (arm
to-arm ''accination); carefully puh•erizcll fragments of dried human scab of 
such a chil<l free from all blood or pus, groun1l up Uctween two <.:lean glass plates 
and mixed to a creamy consistence with tepid water; and bovine or animal 
virus-i. c. the lymph from the C'ight-day-ol<l Yesicle of the inoculated natural 
vaccine disease on the udders of young l.teifors, allowed to dry on 41uills or ivory 
points,-are all employed, but the safest plan is to use only bovine vil'us. 

Operation.-With an aseptic lancet the skin over tho inscrtio11 of the del
toid muscle, or1 better, on the leg, being rendered tense by the thumb anU fin
gers of one hand, carefully scrape a,wa.y the epitheli um over :tt least twL1 small 
surfaces of skin about one-eighth of an inch squal'e until a slight bloody serous 
oozing occurs, and then with the lancet cover l~ese spots with the Uriecl scab 
re<luce1l to a. creamy consistence a:-; just descnbed, or thoroughly rub them 
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with the ftuill or ivory point charged with bm·inc Yirns Jffc,·iousl,v dipped in 
tepi<l water: any of these methods is rendered more certain by tattooing the 
lymph into the abraded surface by the lancet or i \"Or.v point. A more rapid 
and equally effective plan is to make with a lancet or the previously moistened 
ivory point three or four short parallel scratchPs ,·cry clo~c together, crossing 
these with others similarly disposed, anJ then applying the lymph as directed. 
Arm-to-arm vaccination can be done by puncturing the vesicle on the eighth 
day with the lancet point, and then entering the instrument obliquely well into 
the cutis at one or more points. ~l1he exnded bloo1l and serum must be allowed 
tu dry thoroughly before replacing the clothing, and means must be employed 
to pre\'ent local irritation or scratching a.ftcr the formation of the vesicle: 
exposure to cold and clamp must also be avoi(le<l. The indications for revac
cination can be foun<l. in medical treatises, the operation being like the primary 

XITT. ELEC'rltICITY.-11his is use<l in the form of the inclilced current (farad
ism) to exercise antl improYe the nutrition of muscles, and in the form of the con
stanr current (galvanism) along the course of nerve-trunks to excite their con
ducting power or n.ct as a sedatirn in neuralgia; and the ~ame current is used 
to induce chemical decomposition (electrolysis) or to cauterize an<l destroy tissue 
by heating an encircling wire or a galvanic knife. Franklinic or static elec
tricity is also occasionally used. For electrolysis a galvanic battery of thirty 
or more medium-sized cells is require<l, with needle electrode8 insulated except 
near their points. 'fhe operation consists in introducing into the aneurysm or 
tumor two needles a short distance apart, each connected with a pole of the 
battery; then, commencing with a weak current, this must be cautiously 
increased, the sitting lasting from a h:tlf-hour to one hour1 a.ftC'r which the 
needles are to be removed and the punctures scaled by collodion. 

xrv. GALVANO-CAUTERY.-This requires a ba.ttcry of a few large elements 
closely coupled, and various curettes, knives, and ~crascurs fitting into an insu
lated handle. The chief advantage of this form of cautery is the possibility 
of placing the instrument in position while cold, and then heating it. WhE're 
hemorrhage is undesirable, a dull red heat should be maint:.1ined, for at a white 
heat the tissues are divided as if with a knife an<l bleeding follows. When 
the ecraseur is used, needles must be passed at right angles through the healthy 
tissues, the platinum wire placed behind these, and the wire-at a. dul1 red 
beat-slowly tightened. 

XV. ~lASSAGE.-This is employed to stimulate the circulation in the part 
mechanically, to loosen tissues hound down by adhesion$, to diffuse inflamm3tory 
exudates over a. wider area, thus filYOifog their absorption, and to change the 
rate of the circulation to a. point compatible with rapid absorption and normal 
nutrition. lT'our distinct varieties of manipulation arc found to be most gen
erall)' useful: viz. rubbing or stroking; kneading; tapping or percussion; 
passive and active movements. Stroking consists in gcnlle rnbbing directed 
from the periphery upward, commencing the proce~s nbovc the inflamed part 
and continuing it over the diseased area; the pressure at flrst light, but finally 
firmer, will force the exutlates into the tissues above, which ha\'e been emptied 
by the prcpa.rntory rubbing. ](neading means rubbing the part circu larly 
with the pulps of the fingers and the thumb or the palm of the hand, and is 
best combined with pinching up of the skin or muscles singly or together and 
gently rolling them between the fingers and palm. Pe,-cussion is effected by 
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tapping the surface o'•cr the diseased part with tho tips of all the fingers held 
on a level, or with the ulnar side of the hands. or, after covering the part with 
a towel, three parallel pieces of stiff rubber tubing fixed in a handle (a muscle
beater) may be employed, gently striking the part trans\'crsely to its long 
axis. Passive moi•ements should be made at the close of each sitting if a joint 
i concerned. :Massage is sometimes advisable twice daily, hut often once a 
<lay or every other <lay is better; each sitting may last from fifteen minutes 
to one hour. 

XVI. CLINICAL 'fHEHMOMETERS.-The best are straight self-registering 
instruments, generally graduated in this country on the tube in degrees and 
fractions of degrees of the Fahrenheit scale. Only "certified" thermometers 
should be used. 'l1hesc have been tested as to their accuracy, and a certificate 
of the error comes with each. No good thermometer ought to vary more than 
-(o0

. ~ro use one, the register must be shn.ken below !)5° by holding the 
instrument bulb downward and swinging it sharply a.t arm's length, or, holding 
it in the same manner with one band, jar it down by striking the lower side 
of the hand grasping it against the wrist of the other hand : the bulb must 
now be placed beneath the patient's tongue with the lips gently closed O\'er 
the stem, observing tha.t this is directed upward, or in the axilla, the arm 
being brou~ht up an<l across the chest to maintain apposition of Lhe axillary 
~urfaces with the bulb. 'l1he instrument must ordinarily be retained about 
five minutes, but one-. two-. and three-minute thermometers are now made. 
The same thermometer should always be used. and for the same length of time, 
in any gi\'en case. Carefully cleanse the thermometer in water or with some 
di~infectant immedia.tely after removing, especially if it has been in the mouth, 
the vagina, or the rectum, where it is sometimes placed. 

Thermometers should not be used in the mouth in young children, in the 
insane, or in delirious patients, lest they bite them and injure their mouths 
with the fragments of glass. 

8U?face tltermometen, the bulbs of which :tre spiral or coiled, n,re some
times employed for noting the difference in temperature of corresponding parts 
of the body, but the ordinary cl inical thermometer, held in place by a grooved 
cork, or CO\'ered with a layer of absorbent cotton, by the en<ls of which it is 
hel<l in position by the examiner's fingers applied at some distance, will often 
suffice. 

XVII. _\ PPLICATIONS OF HEAT AND Cow.-Dry !teat may be applied by 
means of hot-water bags, bot sand- or salt-bags, hea.ted bricks, or bottles or 
cans fillc1l with hot water: again, by coils of block-tin pipes arrangetl as caps 
for the head or flat pails, a constant current of water at any temperature can be 
employed. Always interpose one or more layers of flannel or clothing between 
the skin and the heated applications, exercising great care lest the heat be too 
great or leakage occur, because in either eYent serious bu ming or scalding may 
result. Old hot-water bags should not be used, lest they burst. JJioist heat is 
employed in the fon11 of poultices or fomentations as described below; or by hot 
a.ffusion or the douche-that is to say, pouring it from a. height; or, finally, by 
hot b:1ths. Wh en moist heat is to be applird to a. joint, the best way is to 
extend the limb and wrap the joint with a long flannel bandage 10 or 12 
inches wide. ~L1his is passed four or fi\'e times around the joint, the end hang
ing down into a slop-jar or bucket to carry off the water. V cry hot w~ter 
may then be poured over the flannel by a tn blcspoon or cup, the pa.rt bemg 
thus kept continuously at as high a temperature as can be borne. 
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Prolonged (!tot) Batlis may be of service in shock where the injury will 
admit of this, which is seldom. Locally, as for a sprained ankle, the tem
perature must be as high as can be borne, and kept up for half an hour or 
more by :ul1ling freshly-heated water. As a substitute for the relaxation bet
ter effected by anesthesia, a general warm bath, prolonged until faintness is 
induced, may be employc<l in strangulated hernia, while a warm hip-bath often 
proves of value in cystitis, vaginitis, and in retention of urine, when the 
patient shoul<l endeavor to pass his urine while in the bath. 

Poultices are merely vehicles for beat and moisture, being made prefer
ably of such substances as wi ll cohere. When heat is the chief indication, 
Indian-corn meal rnixml to a proper consistence with bot water and placed in 
properly-shaped bags of old musli n is excellent. Ground flaxseed meal is 
most often usc<l, being mixe<l of a proper consistence with hot water, spread 
a.bout three-eighths of an inch thick on muslin, the marginz of this turned 
over on all sides for half an inch, an<l a. little oi l or melted lar<l <liffusc<l over 
the surface to prevent adhesion to the inflamed part. 'l'o further this end a 
piece of gauze sl1ould always be laid between the poultice and the skin. 
Yeast or beer-grounds, ad<led either to corn meal or to flaxseed meal and kept 
for some hours in a warm place, forms the 11 fermenting poultice," while pow
dered charcoal, placed in a thick layer on a flaxsec<l-meal poultice and directly 
applied to the sloughing or gangrenous part, constitutes the "charcoal poul
tice." Bread-crumbs moistened with water or milk are sometimes employed, 
but are very objectionable (especially with the latter), becau'e they quickly 
ferment, becoming sour and a source of irritation. AH poultices must be CO\'

ered with some substance impermeable to moisture, as "rubber <lam," oiled 
silk, greased paper, etc., ancl only thus can they be maintained at the tem
perature of the surface and moist. To keep them warm a hot-water bag should 
be used. 'rhey should be changed at least three or four times a day. Poul
tices are much less frequently emplo,ved t lrnn formerly. While they may still 
be used occasionally when the skin is unbroken, if there is any lesion of the 
skin ANTISEPTIC FOMEN'l'A'rlONS by gauze moistened with a bot antiseptic solu
tion, covered with rubber dam, anU kept warm by a bot-water bag, should 
generally be useJ insteaJ. 

Dry cold, applied by means of crushed ice in bladders or rubber bags, or 
ice-wa.ter passed through coils of tubing, is an important agent: several yards 
of small rubl>er tubing coilcrl around and secured to a. night-cap, one end of 
the tuhing being connected with an ice-water receptacle above and by the 
other emptying into a. vessel below, is a good substitute for the metallic coils, 
while ma.ts for the abdomen an<l other parts can also be similarly made. 11loist 
cold may be applied by compre::ses wet in ice-water, by irrigation, or by cold 
affusions. Irrigation can reatldy Le carried on by a con~tant current of water 
conveyf'd from an elevated recci tacle by the capillary attraction of a few nar
row strips of lint, gauze. or lampwick extending from the reservoir to a moist
ened clotn cO\'cring the diseased area. The alternate affusion or douche of 
hot and cold water, poured from a height, is often seniceable by improving 
tbe sluggish circula.t1on in chronic joint affections, thus favoring the absorption 
of exu<lates. 

XVIII. ADHBSIVE PLASTER is cut or torn of appropriate width . Rubber 
adhesive plaster <loes not require heat to make it adhere, but the old form of plas
ter docs. When used to coaptate woun<ls, one end is fixed a. short distance from 
one si<le of the woun<l: the strip is firmly dr;_twn across the wound, more or less 
at right angles to it, while the fingers on the opposite side exercise counter-
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pressure; the free extremity must then be applier!. Intervals mu<t be left 
between the strips for the escape of discharges, except when strapping ulcc_rs, 
where each strip shoul<l overlap its fellow by one-third. When removing strips 
of adhesive plaster always loosen both ends, and draw them equally toward the 
line of the wound, thus removing them without straining the union. 

XIX. CoLLODION may be used to seal a puncture, either by merely paint
ing it on or by the application of a mor~el of absorbent cotton soaked with it. 
By fixing one end of a strip of gauze or a long shred of absorbent cotton by 
colloclion on one side of a wound it may be dra.wn together, the free end being 
similarly fixed on the opposite side: this is excellent for scalp and face 
wounds. 

XX. OINTMENTS should he spread with a spatula or table knife in a thin 
layer upon lint or muslin, nicked here and there to give exit to discharges. 
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AunE's bowstring operation, 699 
riug1"1 i21,72:l 

Abdomen, compression of, in obstruction, 713 
con tnsionsof,69·1,710 
di seasesamli11juricsor,68-t 
enterectomy in wouuds or, 693 
gun'<hot wounds of, 685 
i1H'iscd wounds or, GS-I 
lacerated wounds or, 6t-!-I 
laparowmy in puncwred wounds or, 686 
non·penetrating wounds or, 684 
omental grafting in wounds or, 693 
penetratin!{ wounds or, 681, 685 

S~'lllplOllHI or, 687 
punrtured wounds or, 68'} 
stab wounds or, 68.) 
wounds or, liS-1 

searchf,irperforationsin,69 1 

A bd!~1~i\~:~~e~it~r:~;~e[i~:~~~~tii;,1 • 1 n~ 
cavity, irrigation ol~ 693 
drainage, 693, !)87 
hysterectomy,981 
se<·1ion, 717, 980, 985, 1009, 1019 

abb1ticm of uterineappemlages by, 1009 
adhei<ions found in, 986 
after·treatmentin, 989 
arrestor hemorrhage in, 986 
cle:u1sing-orperitonealcavityin,987 
clm;ure and dressing or ahdominal wound 

in,988 
for diseases of female generative organs, 

985 
drainage in, 693, 987 

}~~i~~~~s~71~~~~bstruc1ion from adhesions 

posit~~'~! ~~·11 f,~~i~,~~ 1l~1,n~~5 
preparntionofpatientin.985 

Abortion artersyphilis, 177, 186 
Abscess,a.cme,43 

of antrum, 596 
ofbonc,chronic,270 
of brain,.J:H 

trentmentof.;)2-t 
ofbrea!lt,chronic, 1027 
cerebellar,52:!,,j28 
cerebra l,52J.::>::w 

frornearcliscasc,526 
cold,4.),76 
ofcornea,1053 
dorsal, 0.)6 
e:<tr:t·dural, 521, 529 
follicnlar,873 

treatmentof,890 
of gums, 666 
hepalic,47 
from hip·jointdisease, 386, 387 

Abscess of hip·joinl, opening of, 390 
ofiliacfoissa,7-16 
ischio-rectal, 767, 776 
of jaw, 6G6 
of larynx, 603 
ofliver,47,760 
lumbar,45,5.)ti 

treatment ol~ 560 
of lymphatic glands, 46 
marginal,776 
mediastinal.634 
metastatic,59,62 
ofneck,638 
ofn0:;e,5i6 
of palate, 679 
palmar, 46, 331 
ofpancreas,76.3 
perinephric. -1.7. 819 
perinephritic, -17, 819 
perityphlitic,•17,742 
peri·urethrnl,873 

tre:llmPntof,890 
of prostate, 89 1 
psoas, 45, 550 

treatmentof,560 
orrcctum,77(i 
retro-p haryngeal, 556, 675 

1reatrncntof1 560 
orscnlp,497 
of space or Hctzius,47 
spi nal, 556 

treatment of, 560 

~1~~Ft~~~;~ · .~2616 
ortheteeth,666 
vulvo·\'aginal, 89-1. 

A.C. E. mixture, 1124 
Acetabulmn, fracture of, 315 
Acinouscarcinoma, 207 
Acne, syphilitic, 157 
Acromegaly, 27(.i 

:~~~~~~:~;~~~e;;·t~~~l.1~4~r, 304 

I 

iodid of pot:IBSium in, 135 
Actual c.•auter~·, 120.) 
Acupressure,2.jl 
Acupunrtureinanenrysm,241 

I 
Ad:nus' operation. 1160 
Adenitis,-157,459 

syphilit.ic,151,152 
tubercular,79 

Atleno·cys1omaof breast, 1030 
Adeno·libromaor breast, 1029 
Adeno·sarcoma.of breast, 1030 
Adenom:iof breast, 1029 

~ra~1i;~~~u~'o:1of corporeal endometrium, 997 

Adenomata, 20.J 
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AdJie,.iveinflamm:ition,18 
pla .. -.ler, 1212 
:.trips,H!l 

Afrobic b:.1cteria,2 
Age, relation of, to operation, 1098 
Agnew's oper:1tion for webbed fingers1 343 

i:;plin1,3:?0 
.-\~raphia, 486, 53.J 
.Airembolism,59 

ent ranee of, into vein~. 1096 
filtered, rectal insufHation of, 712 

Air-cushions, 111-1 
Air-pas<:ngcf.l, foreign bodies in, 611 

!>t1 rgery ol~ 5i5 
.Alc·oholic intoxication, dif!Crential diagnosis 

of,501 
Alexia,486,534 
Alopccia, 1•)3 
_,-\niUl.rnpia ex anopsin, 1062 
Aruc.cb:tcoli i11 li\'er abscess, 761 
Ampulhr,1022 
Amputation, 11i3 

foraneurysm,241 
atankle,1187 
inanklc·joint.disease1 394 
of arm, 1182 
Be11?er's, l18ll 
C:mlen's,1189 
Chopart's,1187 
circularmct hod,1 177 
after compound fractures and dislocations, 

11n 
in conti::ruity,1180 
in continuity, 1180 
fordeformities,117-l 
double·flapopcration,1178 
Dupuytren's,atshoulder,1183 
atcllio11·1 1l82 
in e\Uow -joint.disease, 396 
offln,!rers,1181 
flap method, 1178 
of forea.nu, 11 82 
for gangrene, 117.t 
of great. toe with its metatar-:al bone1 1185 
Gritti1s,1189 
after gunshot wounds, 117 
hemorrhage after, 1180 
H e)·'s,1 186 
at hip:joint, 1190 

Guthrie's,1192 
Larre)·'s, 11 92 
Li!'<ton's, 1192 
W1·eth'sbloodless, ll90 

in<liCations for1 1173 
throughinterphalangealjoint,1181 
through interphalangealjoints of toes1 1185 
int er~eapulo-th oracit, 1185 
abo\•eknee,1189 
ntknee-joint,1188 
forknee-jointdisease,393 
Larrey's,at.!o houlder, 1183 
o f leg1 1188 
J. .. isfranc'tt, 11 86 
of linl e finger with its metaca rpal bone, 

1181 
of little toe with its metatarsal bone1 1185 
for malignant tumors, 117..J 
at.medio-tar<-aljoint,1187 
at.metacarpo-phalangealjoint1 1181 

I 
Ampntationntmetae:upus, 1181 

at meta.tar:;o-phalangeal joint, 1185 
through metatarsus, 1186 
mixedmethud,1179 
mortalityafter1 11 80 
ofpeni..:.937 
through a phalanx, 11 81 
Pirogoff'i;, llSi 
RCdillot's,1188 
above!ihoulder.1184 
atshoulder,1183 
single-flap oper:i tion, 1178 
special formriof, 11 8 1 
Stephen Smith's, 11 88 
f-:yme'~, 11 87 
through tarso-melalarsaljoint, ll8G 
fortetanus,1li·1 
ofthigh,1189 
of thumU,1181 
oftoe8-,ll!:\5 
through the trochanters, 1190 
ofentireupperextremity,1185 
after wm1mls, lacerated and contused, 1174 
at wrist1 1182 

Anwssat1soperation (colostomy), 714 
AnaCroUic UnNeria, 2 
Anastomosis,int~tinnl,719 

without rings. i:?:3 
Ann1omical tul>erde, 76 
.Anderson·s melhod of tendon-lengthening, 328 
.Anel'soperntion in aneur.rsm, 238 
.\uestheiSia, 109.'>, 1115 

areasof,362 
in deformities of chest,1097 
locnl,1121 

.Anesthetic,choiceof1 1123 
A nestheti('~, accidents during administration 

of,1122 
histor.vof, 1115 
mortalit.1·froni, 1122 

Aueury,.m,225 
acupu1wture in, 241 
amputation for, 241 
Anel'soperatiou for, 238 
Antyllu,.,'soperntion for, 238 
art erio-venous,244 
axillary,246 
brachia!, ::?Ii 
Brasdor'sopcr:i.tion for1 239 
carot id, 2'15 
causes of, 230 
circum!iCl'ihcd falsesncculnted, 228 
cirsoicl,225,491 
coagulating injections in, 2..JI 
component parts of, :?28 
compressionin,:?3.5 

di:~i.~·~~i~:i.;r,s'23~t ligation, 240 

diffose fobc sac(_•tilated , 228 
digital pre~,.n re for1 237 

~ :~,~:~i~~g~f,2~~4 
Esrnarch's bandage in, 237 
extirpationof,241 
fal~c sncculated1 228 
femoral, 247 
flexionofjointin,237 
foreign bodies introduced into sac in, 240 
fusiform,227,229 
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A 'iEf:~:i.::~1~~,~.-;1~.~"f~;'.'~~9· 241 

iliac,2-17 
instrumental compression in, 236 
Macewe n's method in,2-1 2 
manipulation in,2-U 
needle,1136 
popliteal, 247 
pressnre upon orga ns by, 230 
saccu lat ed, 22R 
septit~mia and pyemia in, 230 
signs trnd sy mptoms of, 23 1 
sphygmograp lii c pulJSe- tracings in, 232 
spontaneouscureof, 229 
sube\avian ,2-W 
tmumati c,2-12 
treatment of,2:l4 
tmcsacc111ated,228 
tubnlat ~'CI, 2~7 
val'icose,:!H 
"':ird rop'sope rationfor,240 

Aneurysmal hern ia,228 
sac,contrac1ilityof,:!36 
varix,243 

Angeiole11citi s. See Lymphangitia, 456 
Angeiomata, 198 

ca.vernom:, 2~4 
of no:;e,JJ9:l 

Angular gy ru;,;, 48.S 
Ankle, amputations at, ll Si 

exch. ionof,1 170 
Ankle-jointdisease,393 

osteoplastic re~eCl ion in, 394, 1172 
Wladimiroff~~I ikuli cz operation for, 394, 

117 2 
tuberculos i~ of, 39:l 

Anky\oblephn ron, IOH 
Ank~· l osis, 410 

inhip-jointdisense,388 
of jaw, 6{i9 

E ::.march'soperation for,669 
after knee·jointdisease, 39:;: 
partial , 'Iii 

Anthrax, 124 
bacillusnf,10 
carb11nclc,l25 
cedcma, l2:;J 

Antisepsi!'i, 1100 
Antiseptic method, 1101 

wax, ll ors l e~·'s, 1176 
A nti::.ept i ~, 1101 
Antrnm,absc~ of,506 

of Jlighmore,596 
tumorsof,597 

Antyllus, method of, in aneurysm, 238 
Anus,nrtificial, 716 

fh•sure ot~ 49, 775 
inipcrforale, 773 
prol:1pse of, 767 
pruritusof,774 

Aorta, abdom inal , ligation of, 1145 
Aphasia,,186 

amnesic,f)34 
senso ry, 534 

~ !~~ :: ::::'(s~·~· <fif\~~~~~~:J ctr·a!~~sis of, 501 
Appendici tis,'i :l!) 

bacterial causesof,740 

Appent.li<·iti-:, bacterium coli commune in , 740 
catarrhal,742 
chroni c relapsing, 747 
diagnOl'isof, 743 
etiology of, 739 
exciting causes of, 739 
fecal concretions in, 740 
fo reign bodies in, 740 
~l cHur.n c.v's plan of incising abdom inal wall 

m,74:) 
micro-o rga ni sms in, 740 
obliteraus,748 
pathology of1 741 
surg ical treat ment of, 74!j 
sym ptomsof,742 

Appenctix vermiformiM, anatomy of, 739 
infla1nmalionof,i39 

;\praxia ,486, i134 
Arachnitis,r)l8 
Ardorurinx,871 
Argyll·Robcrtson pupil,523,110/e. 
Arlt·Jaesrheoperation foren tropion, 1064 
Arlt'smethodoftenotomyforstrabismus,1079 
Arm,amp111ationof, 11 8:.! 

banclag:es for, 1199 
cereb ral cente r fo r,485 

Arms, artificial, 1194 
Arrow-wounds, 118 
.Arterial varix, 220, 491 
Arteries,atheromaof,224 

calcification of.:!2·5 
contused woundsof1 2;)3 
gunshot wounds of, 253 
hea ling of, 33 
incised wounds of. 253 
inflammation of,22il 
lacerated wounds of, 253 
ligation of1 1Ja5 

for hemorrhage, 250, 251 
puncturedwou ndsof,2.)3 
ruptureofcoaL"!Of,2.)4 
special, ligation of, 1137 
torsion of, fnr hemorrhage, 25 1 
wou ndsof,2.53 

Arteritis,224 
Artery, axillary, collate ral circulation after 

lig:a.tion of, IJ.j 3 
ligation of, 1143 
woundsof,25;) 

brachia!, coll:uera l circulation after ligation 
of,1 144 

ligation of, 1143 
carotid , collateral ci rcul at ion after ligation 

of,1 138 
common, ligation of, 11 37 
external , li~ation of, 11 39 
iuternal ligation of, 1139 
wounds of, 2-15 

of cerebral hemorrhage,502 
circum flex ilii, ligation of, 1149 
dori;alis peclis, ligation of, 11 53 

~~~[1~~trii~~~: ~~t~i,t~ion of, I 149 

femoral , co llatera l ci rcu lation after ligation 
of,1151 

ligation of, 11 50 
wounclsof, :.!56 

g lutcal, lig-a ti on of, 1147 
iliac, common, ligation of, 11 46 
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Artery, iliac, external, collateral circulation 
after ligation of, 1149 

ligation of, 11-1:-! 
internal, ligation of, 1147 

innominate, ligation of, 113i 
inter<..~tal, hemorrhage from, 256 

ligationof,1145 
internal mamm:uy, hemorrhage from, 256 

ligation of, 1142 
lingual, ligation of, 11-lO 
middle meningeal, hemorrhage from, 502 

ligationof,50·J 
peroneal, ligation of, 1152 
popliteal, ligation of, 1151 

woumlsof, 256 
pudic,intcrnal,ligationof,1148 
radial, collateral 1·irculation after ligation 

of, 114-1 
ligation of, 1144 

ruptureof,infracture,287 
sciatic,ligationof,1148 
subclavian,collateralcirculationafter liga-

tion of, 1142 
lig:1tion ot~ 11-11 
wounds of, :l)).) 

temporal, ligation of, 1141 
th)·roid,inferior,ligationof,1142 

supcnor,ligationof,1140 
tibial, anterior, ligation of, 11,j2 

posterior, ligation of, 1151 
ulnar, ligation of, 1144 
vertebral, ligation of, 11-12 

wounds of. 2.)5 
Arthrcctoni,v. 1156 
Arthritis,3i9-38J 

chronicrheumatoid,402 
dcformans,402 
clcformityin,382 
formsof,381 
gonorrhCl'al, 400 
gouty, 402 
infective, ~90 
neuropathic,405 
pt.)!,t-gonorrhu>al, 400, 877 
rheumatic,401 
septic,308 
oftemporo-maxillaryarticnlation,669 
tuhercnlar, 3~1 
nrelhrnl,400 

Artificial arms, 1194 
larynx, 62:! 
legi-,119:; 
limli!<,1194 
respiration,1206 

forrc<I, i11 poisoning by ether and chloro
form, 1119 

Ascites, lOH-1 
tubercular,i56 

Asepsis, 1100 
Aseptic fever, ~H 

methods, 1101 
Aspcrgillus, myringitis from, 1085 
A!<phyxia, 1110, 1206 
Aspiration, 1208 

ofhip-joint,390 

~~j~}~~1~ 1 :~:.~l~l~~~ls33~oracis, 625 
A&;istants, prcpar.1.tionof,foroperation, 1101 
Ast~rion, 480 

Asthenicinflammation,18 
. .\!:-tragalus, remornlof,348 
.\iheroma,224 
Atony of bl:idder, S32 
Atrophy of bone, 211 

ofbreabt1 1125 
ofmuscle,3:!!) 

AuditoryC".mal, external, boil of, 1083 
dise:u-es and i1\inrie;.of1 1083 
epithel ial cancer of, 1084 
exost~of,1083 
sebaceous tulllorsof, 1084 
tumorsof,1083 
wens of, 1084 
wounds of, 1084 

Auricle, diseases and injuries of, 1081 
froi-t-biteof,1081 
morbid growths of, 1081 

Auri£'1es, prominent, operation to correct.de
formity from, 1082 

Aveling's transfusion apparatus, 1207 

BACILLU~, 1 
of anthrax, 10. 124 
of gland~rs. 9, 131 
of mali~u:mtredema, 9, l~l 
mallei,fl,131 
ofnoma,9 
of pseudo-redema1 9 
pyocyaneus, 7 
of syphilis, 9 
oftetanu!<,b,69 
of tubercle, 8, i3 

Back1 injuriesof,562 
sprainsof,562 

Bacteria, I 
alirobic,2 
anafaobic, 2 
ofdentalcari es,6i0 
enectof tcmperntureon,3 
facuhativc, ~ 
nrnubcr injected or dose of, 7 
obligate, 2 
pathogenic, 2 
pyogenic, ~ 
i;aprogenic, 2 
saproph)•tic, 2 

Ba,·tericid:il drug'fl, 4 
Balanitis,871 

1reatmentof,8b9 
Bal:mo-poi:.thitis, 8i2 

treatmentuf,8b9 

~~w~:ef:~·;~~)~~~\~~~i~:r cure of he111ia, 790 
Bandage, Barton's, 1:?00 

circular,1198 
crossed, of angle of jaw, 1201 
demi·A":nmtlet, 1199 
Desault's,1201 
donbleT of perineum, 1202 
figure-of-8, 1198, 1200, 1201 

ofankle,1201 
of elbow, 1201 
ofboth eyes,1200 
of the jaw, 1200 
ofnec.kandaxilla,1201 
of peh·is and thi~d1, 1201 
ofbhoulders,1201 

four-tailed, 1203 
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Batf c!~~~~~~~~r;~~'~;~~gll~oJ 203 
handkerchief, 1203 
oblique of a ng le of jaw, 1201 
re<•urrent of head, 1:!02 

of i;tump, 1202 
!-.pica, 11 98 

ofgroin, 1201 
ofinstcp, 1200 
ofshouldc r, l :Wl 
of thumb, 1199 

!>p iral,1198 
of fingers, 11 99 
re\·ersed , 1198 

of lowe r ext rem ity, 1199 
of uppe r extremil y, 1199 

T, 120::! 
Velpeau's, 1201 

Bandages, 11 98 
Barker's operation for fractured patell a, 322 

for radiC'..11 cu re of hernia, 7~0. 791 
for transverse fracture of patella, 322 

Barthnlin'sgland,i nllam mation of,9-:12 
retention-cystof,944 

~~;~~:~:-;~o~ing, 31s 

l:fa&; ini 'soperation for radical cu re of femoral 
hemia,790 

of inguinal hernia, 791 
Baths, hot, prolonger!, 1212 
llaurn·s method of stretching facial nen•e, 376 
lledaftcroperation,1112 
lled-rests,1114 
Bed-sorcs,4i,53 
Hee-stings, 122 
Bellocq'scanula, 588 
Berger's amputation, 11 85 
liichat, fis.->ure ol~ 480 
Bich\oriduof mercu r.\·asanantiseptic, 1101 
Bigelow's evacualOr, 8.)'.;? 

opera ti on (l itho lapaxyJ,850 
Bilharziahoc>matoLia,S:l:S 
Biliary ca lcul us.ohstructiou from, 72!) 
lfaes uf lips, 65~ 

and st ings of insects and reptiles, 122 
Bla<'k l'ye, 10.J.j 
Bladder, al:>senceof, 825 

atony of, 832 
attentinnto,afteran operntioo,1113 
~ngenitaldeformi ti esof,825 
disease.-;and injuriesof,825 
exstrophyof,82;; 
fil1romataof, 860 
fibro-myxomataof, 860 
herniaof,82.) 
inflarnmation of,857 
injuri t"sof,830 
papillo111ata of, 860 
ruptureof,831 
stone in, H!~.J 
tumorsof,S59 
wounds o f~ 830 

Bladders,s11pern11 me rary1 825 
Rlennorrl1agia. See Gonorrl1e1.i, 869 
Blennorrhagic:::;, 886 
lile11haritis 1narg inalis, 10-13 
Rlepharospasm, 10 -11 
Blisters, l :W-1 

Blood,<'hangesof, in inOammation, 12 
extravasationof, in inllammation, l :? 
poisoning. See &pticemitt and PyemW.. 
transfusion ol~ I 207 

I 

Blood-plaque, 14 
lilood-\•es:,;els, changes of, in inOamruation, 11 

diseasesof,2 19 
wounds of, 2,).) 

Bloodlessti~uc:;, regeneration in,30 
Bloodletting, 120.l 
Bo<lies, foreign. 8ce Foreign boclic.i. 

loo:;c,injo ints,413 
Boil,465 

of.externalauditorycanal , 1083 
Boilrng water, e llCctof,on bacteria, 4 
Bond's splint , :ll 3 
Bone, absccssnf,chronic,270 

alrophyof,271 
chi p~, d eealcificd, 11 34 
chondroniata<if,274 
fibromat:~ of, 273 
fissure ol~ 278 
inflammationsof,chronic,266 

septic,261 
ove rgrowth ot: 270 
regeneration of, 31 
replacement of. aficrtrephining,489 
sarcomataof,27·> 
Senn's det·akilie<.~ plates, 720 
separation of splinter ol~ 278 
tnberculo1;:isof1 i8,2G7 
tumorsof,27:! 

malignant,2i5 
Bone-grafting, 11 3<1 
Bones and joints, operat ions on, 11.) -1 

plasticopel'ationson,113! 
syphi lisof,IG3,1S0,272 

Bonnet's operation of enncleation , 1068 
wire cuirass, :~89 

Bu11yyunors, IOU 
ilo11g1es cl bottle, 902 

<-esop hageal, 680 
filiform whalebone,86i 

Bowel. See I 11testi11e. 
Bow-le~s, 345 
Brachia.I ple:r<us, exposureof,3i7 
Bra in,ak.ce:;.:;of.521 

treatmentof,Ci24 
<:ompre~ion of, 500 
concussion of, 498 
diseases from car disease, 525 
ele<:Lrode, 488 
faradization ol~ for recognizing motor cen

ters, 488 
foreign bodies in, :)16 
guns hot wounds of, ;)13 

removal of the ball in,51-1 
lacerationof,-WS 
Jimitsofoper:tli\•eprocedureon, 490 
and m~~~1~ra11e:', traum ati c inflammation of; 

motorarcasof,.t81) 
punctured wo1111dsof, 509 
secondaryoperationson,490 
topography of, 480 
trcatmentof,aftcroperation,489 
turuors,531 

~:~~~:,:!a1f~1f:~:~a:i~02~34 
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Brain tnmori;, prognosis of, 536 
symptoms ol~ 532 
treatment ol~ ;)3/ 

wounds ol~ .)l:Z 
Branchial arches,648 

cleft.s,1.i3ti,0'18 
C\'Sls,636 
r;Jllh;:m<lclt!fts,636,648 

Brca.!:it,al>sces.:.of,chronic, 1027 
a<leno-C'ystomaof,1030 
adeno-JiUromaof1 1029 
mlcuo-sarcomaol~ 1030 
adcnomaof, 10:!9 
amputation of, 1036 
atrophy of, IO:!;j 
c:uu:er of, 103:! 
C'.trcino111a11f, J032: 

encep haloid,1032 
iscirrhus,1033 

atropJ.icor withering,103,t 
soft,1034 

chantreof1 144 
coni.;enita l malformations of, 10:!2 
contusionsof, 1039 
cysl1)·Sarcomaof,l032 
cystsof,1038 
diseases of, 1024 
clisc~e.aml injuries of, 1021 
hypertro ph y flf1 1025 
inllarumationof,1025 
male,<liseasesof, 1040 

iutlammationof,1040 
tumors of, 10-10 

ncuroticcond itionsof,1024 
sa rcoma of~ 1031 
surgical anatomy of, 1021 
syphilis of, 10:!8 
tubcrculosisof,1028 
tomorsof, 10:!8 
wounds of, 1040 

Bregma, .JSO 
Bridle tlinea r l i,tricture, ~00 
Broad ligarucnt, hematonrn of, L005 

i.u rgery of, 100-1 
tumorsof.1020 

Brot'a, point::; of !.kull n:une<l by, 480 
Hroca'scenterforspeech,485 
Hrokaw'srini..:s,720,722 
1honeh ial tubei:;, foreign bodies in, 611 
]~rnnchocele, 6..J.) 
Broncl1010111y,Hl3 
J~rmnw's, Bnck!'.ilOn, tampon, 840 
Hru,,h h11rn, IOU 
Hryanl'strianglc, 316 
Bubo,gonorrheal,8H 

in female, ~B.J 
lrt>atmentof,8DO 

sy philiti c, dilforentia l diagnosis of, 152 
Bubo1·s.cl1ancroidal, 1J2 

sy ph ililic,J.)1 
Buck'sextension,291 
Bully coat of Ulood, 14 
H11llet probes, 114, 514 
Bunion,338 
.Burn,bru'ih,109 
.Bnrn.!l,4U6 

ofeonjunctiva,1046 
of eyelid::;, JO.JG 
of lar)·uxand tmchea,613 

INDEX. 

I 
Burm: and sca lds,d.cfo rmitiesfrom,654 

ll~~:.·~1 fl~1:,'i~~!~r~ 1~o~3~1tropim1, 1065 
Bursitis,337 
Buttonsurnre,1109 

CACnt;xu, cancerous, 206 
strurnipri\·a,647 

Cadaverin, 2 
C:.ecal hernia,792 
Cesarean 1;ectio11, 958 
Calcification of artery, 225 
Calculus, biliary, o~truction from, 729 

ofpro,,tate,921 
renal,813 
salivary,ti:33,658 
"esical,83.J 

in children, operation for, 853 
foil11reindetec1ionof,839 
infemales,856 
operati\'e treatment of, 841 
preparatory treatment for operation in, 

8..J2 
prophylaxis of, 8..JO 
size nl~ 839 
soundin~ for. 838 
symptomsof,836 
treatment ol~ 840 
vat·ietiPsof,835 

in Whanon'sdnct,643 
('allositie-,469 
Callus, external, :n, 286 

exuberantandpainful,287 
intermediate,31 
intcrnal ,31 
provi!:!ional. 31 

Calyx-<'.red needle, 722 
Canal, lachrymal,aflCctionsof, 1045 
Canf'erof brt:ast, 1032 

<'hin1ney-sweep1s, 933 
en c1tim.~~. 1036 
juice, 107 
melamJtic,201 

Cancerouscachex ia,206 
ulccrsofskin,477 

Cancrum oris,54, 655 
Canthoplasl)', 1064 
Canuht, Bellocq's, 588 
CapillariCi',changesof, in inflammation, 11 
Caputsuct'e<laneum,496 
Carbolic acid as an antiseptic, 1101 
Carb11ncle, 46, ..J66 

anthrax,125 
Carcino111a,:1cinousorspheroidal-celled,207 

of breaH, 1032 
e1wephaloid, 1034 
Jlabit:;d1's methodof treatment, 1038 
mortalityof,1036 
sci rrhu-:.1033 

retrat'tion of nipple in, 1033 
soft.103.J 

ofcen•ixuteri,900 
diag:no:-;is of, 209 
encephalnid, ~08 
epithelial,:WU 
extensionof,208 
of external auditor.\· canal, 1084 
hrmli-.plieroicl:1l-celled,207 
ofintestine,736 
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Carcinoma.of jaws,6G8 
or lar.v nx, differential diagnosis of, 168 
medullary,:W::! 
or pancreas, 766 
of pharynx. li75 
of rectum1 780 
sci rrhus,'.!07 
ofskin ,-177 
sohi.phcroidal-cel led, 208 
ofstomach,700 
of testiele,9:!3 

encepha.l oid , diOerentiul diagnosis of, 169 
of tongue, 660 
of tonsil s1 67-t 
treatmentof,211 
of uterus, t.190 

palliati\'C treatmentofadvancedcases,996 
G1rcin o111ata, :206 
Carden's:imputation, 1189 
(;ard1tis,traumatic,:ll!) 
C.:aries,:.:!Jt) 

of bon~orskull,493 
denial , tiiO 
dry, ii, :!66 
fungous, 266 
necrotic·,2GO 
sicca,75,:!66 

Carotid tri a n~ l e, in ferior, 11 38 
superior, 113-i 

Ca rtilages, fl oating, 11 3 
se1nil 11nar, 11i ... loc11t ions of, 450 

di~placement 01: ·114 
Cartilap;inonstllmors, l fl,) 
Canmcleof urethra,9H 
(;aseous degene ration, i4 
Ca.-;trat ion, 92.j 

for hypertroph y of prostate, 918 
Cataract, IOGO 

discission of lensfor.1072 
exlra<'t ion of, without iridectomy, 1077 
linear cxtr;wtion for, 1072 
operations, 1072 
secondary, 1061 

operationfor, 1079 
snction of len-; in , 1073 
three-mill imNerflapoperat ion in, 1074 
treatment of, by<liol'i~ i on, lOlil 

y~{ ~~'.!i~~'.
0

!~~~;,~I pc'ipheral lineac ex-
traction for, 1073 

Catarrh, atroph ic nasa l, 5821 55.j 
nasal, :)86 

hypertrophic and atrophic, 582 
ofurethra,879 

treatmentof1 888 
Catgut1 1105 
Catheterc11clte11u&!,8H 

fcver,867 
Gouley's 1unnelled,867 

( 'athcte rism, 863 
Cathete riz:ition, 833 
Causa lg ia, 5G I 
Cautery, aclmd, 1205 

gah•:111 0·, 1210 
Cell-division, direct, 29 

indireC't,:!9 
Cell -nests, :!09 
Cells, exudation, 27 

I 

Cells, formative, 27 
wanderinrr 1·1 

Cellu litis of'~1e~k, 637 
orbital, IOti:{ 
pelvi<', 1001 
Jlhleg111onous, fi7 

Center, cerebral, for arm, 48.> 
forell>ow, 4S,) 
forface,-18:} 
fo r hand, 4~.) 
forlu.mring-,486 
forleg.485 
fo r menta l processes,485 
fo rrnouthaudlarynx,485 
forshouldcr,485 
forsmell,48ti 
fo r t1peech,485 
fort runk,485 
forvi:,ion,48;:> 

Cep halhematoma, 215,496 

8::~~b~llil~l~c:;b~~~~28 
Cereb·lli ti-i, 518 
Cerebral ab--<'css, 1092 

fromeardioease,.526 
centers. :-ieeCenler,urebral. 

l~~11111~~:'.1 ~Tu~~:~~r::·, (:k.~~!sis of, 501 

~;~~:~iii~:~!,' !~~r of. br:iin in, 188 
opening of dur:'L in, 4S7 
techniqucof,486 

sy ph ilis, lli!i 
Ccrebritis, .j l 8 
Ce relJro-spinal fluid from ca r in fractures of 

baRCofskull,.510 
Cermnen in ear, 1 0.~- I 
Cervical pl cxufl, ex posure of. 377 
Cervix 11teri,carci11omnof,990 

treatmentof,!lfl3 
l1 ypcr1rnp hy nf,%5 
l acerat ion~ of, 9Zi6 

Chalazion, 101;~ 

I 
Chalk·stnnes, 402 
Chanc re, L:JS 

ofbreast, 111 
diagn~i8of. 1-11 
diflercntial diag-nru.is of, 144 
extra-genita l, 1 IO 
of hair.v scalp, 1·12 
ofhands. ll:i 
hard or ll11nterian, 138 
labial, differential diagnosis of, 142 
prog:nosi~ of, I .Ji 
sortorchan(' rnid. J.)0 
s11bprc p111ial, difforcntial diagnosis of, 146 
of tongue, 1 i:') 
of tonsil, 11 ~ 
treatmcntof,147 
m ethral , differenti:d diagnosis of, 146 

Cbancroid , J ijO 
treatmcntof, J.5 1 

Chapped lip!_j,U5:! 
Charbon, J:!-t 
(' l1arcot's1li-:e11se,405 
Cheeks and lips, malformations and deform

itics of, 6-1 8 
Cheese-cloth for dressings, 1105 
Cheruiotaxis, 3 
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Chemo:;is, 10-ti Coma, diag-nosis of forwsol~ 501 
Chest, contusions of, ll31 Comedo, -164 

injuries and disea~s of, G22 Compli£.w.1tions after operation, 1114 
injuries, complieation ol~ ti34 Compound fracrnres. tiee Fracluru. 

sequele of1 ti34 Compres:ses, 1197 
non pcnctr 1t111g \\Otlllds of, 632 Compre:;sion of abdomen, 713 
penetrating wouuds ol~ 632 I for aneurysm, :!3;j 

wom!~f;'~~:·'J~~ge in, 63:! of ~r~~~~~~: of, over ligation1 2-10 

(;Jdcne'smelhod forfixingRolandicfi&;nre,481 of spinal cord, 565 
Chilhlain,4t.i9 Concretionsuf tonsils,674 
Chimu<'y-;,weep'scanecr, 933 C.:oncui:;sion of brain, 498 

f::~:~~~c~~~~~:(:n1 j'~ spray. ll:M co~1~rt't~1~~ 1 :~~iii~~~ neureclasy is applicable, 
and c~her, rules for g;iviug, 11~1 372 
poboning from, 1119 Co11d~·\~11~1ata. 204 

Cholecyr;tectomy, 763 sypl11!1tic, J79 
Cholecyst-enterostomy, 705 Congenital dPfects of diaph1·agm1 635 
('holecystotomy,ili-1 ofear,108 1 
(;hondritis, G04 deformitiesofbladder,8:.:!5 
Cliondromaof Lone, 274 of jaws, 606 
<.:hondromata, 195 of palate, 676 
C'hopart'samputation1 1187 of t~ticles, 922 
0hol'dee, 871 fistula of car, 1081 

treatment of, 883 fistnlreof neck, 637 

Cl~~~~l:~·r~tii~~,~~ ~t~~Jnjuries of, 1054 m:l:o,:::~:~~,'.~~: ~~ 2breast, 1022 

tumorsof,1057 ofrcctum,767 
Chylocele, 460 sacraltumor,5-18 
Chyluria, 460 Congestion in inflammation, 13 
<..:icatrh·esof neck, 63S C'onjunctiva, Lurn-; of, 10-16 

tumors of, 473 cnnge~tion or h~·perre111ia of, 10.t6 
Ciliary body, diseuses and injuries of, 105.J. dcrmoid tumors of, 1050 
('irculntion1 collateral. SeeArlcry. diseases and i11j11riesof, 1046 
Circnmcision,930 ccchrniosisof, 1046 
('Jampand c:rnlery for interna l piles, 772 emphysema of.1047 
('lap (gonorrhea), 869 epithelioma of, IO:jO 
Clavuf':, 470 forei~n bodies on or in1 1046 
Claw-IJ;lnd. 332, 365 lupusuf, 10•)0 
('leftpalalc,G-19,676 redemaof,1047 

productionof,649 operationson.1067 
trauruatic,oflol.iulcofcar,1083 syphillti<·ulccrsof,1050 

Clcmont'soperation for hare·lip, 6.jO Conjunctivitis, JOii 
Cloaca, 264 diphtheri1ic, 1048 
Cl11b-foo1, 3,W gonorr\1eal, 878 

hysterical, 350 treatmentof,893,1014 
shoes, :11..:i Constant current, 1210 

Club-hand, 312 Contracwres,3-lO 
Coagulation necrosis, 19 from burns and scalds, 340, 468, 654 
C-Ocai'nehy<lrochlorate,<lan_gersof, 1125 ofmuscle,328 

as a local anesthetic, 1124 Contre-coup, fractures by.-178 
Cccliotom~·, 717 injuries of brain by, 498 
Cold abscesf':,cocci in, 7 Contusions, 84 

constitutionalcffecuiof,469 ofbreast,1040 
sores,6.52 of<'hest,631 
insynovi1is, 380 and compre:ssion of nerres1 3.j9 
useof,1212 ofhead,498 

Collateral circulation. See ... frtel'y of intestines, 710 
('ollcs's law in syphilis, 174 involving" thoracicviscera1 631 

g~:~tl)i1~11~: ~~!~ ~~ 1~~~k~~:~tlO 
Colon, distention of, with fluids, 712 of parolid g"lnncl, 64~ 

tnbage of, 713 of spinal cord, 564 
('olostomy. 714 ofstomach,694 

:::::~b~~. ~;~tinal, 7151 7lti g~~1;1e~,7Q1esenteric hernia of, 808 

~l~~~~~:r; !~i?11icliou1ata, scats of predilection Co~~~~~a~:~~ of, J0!)
3 

ol~ :HI diseases and injuries of, 1050 
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(;oroea, foreign bodie~ in, 1050 
inllammationot: J05 1 
injuries of, l o.JO 
operations on, 1067 
Raemisch's ulcer of, 1053 
staphyloruaof, 1053 
ulcer of, from herpes 1.oster, IOi'.>2 

simple or non-suppu rating, 1052 
ulcusserpensof,10,)3 
wounJsof, 10,)0 

Cornucnlanenm,47 1 
Corpusl'ie, t he third, 11 
Corpuscles, wh ite, u11111e1·ical inrrcaseof, in in

flarnnrntion, 14 
Coryza, ncutc, 077 

sy philiti c, lit:! 
Couon, nbsorl>cnt, ll!)i 
Cow perit is, 8i -I 

treatment of, 8!)0 
Cowper's g lancls, inflammation of, 874 
Cracked lips,tiii:? 
Cracked pot.sou11d in fissured fracture of skull 

and hydrocephalus, 507 
Craniotabe::;,83 
Crepitus, 285 
Cri pp'11splint, 2!)3 
Critchett'soperation forstaphyloma, 1061 

subconjunctival tenotomy,1080 
Cronpous inflammation, 19 
Crusta phlo,g"i.stica, 14 
Cryptorchitl ism, 922 
Cuneus, 48.') 
Cu pping, dry, 120!> 

or the papilla, 1058 
wet, 1205 

Curettage of enclomet rium ,962 
Cun•atureof spi ne, angnlar, 554 

ante rior,553 
la tel'a l. 5.50 
posterior, 552 

Cy nanchc tonsillaris, 6i3 
Cy rto111e1e r, ll orslcy's, 483 

Wilbon's,483 
Cystic dilatation of Htenson'sduct, 6-14 

testicle,924 
Cystitis, 8.J7, 875 

treatment of, 858,891 
Cystoce le, 786, 82;), 945, 9.)-1 
Cystomata, 213. 10 11 
C_\'Stoscope, Leiter's, 860 
l:ystotomy, perinea!, 8-l2 

s11p rap11bic1 8-Ji 
C_ysts,at herom:uous,2 13 

blood-,215 
branchial,636 
of breast, 1038 
compou nd proliferous, 215 
congeni tal. 21!) 
dermoid, 215, 5-t7, 766, 944, 1013, 1050 
extravasill ion, ~ 1 4 
exudation,213 
of g land of Bartholin , 944 
hydatid , 2Hi 
intr:lthoracic,6!l l 
of jaw, dentigerous, 667 

lower, G68 
multilocular,668 

of kiilney, 8~2 
hydatid,822 

Cysts of lip, 653 
of liver, 759, i60 
of rnesen[ery, i.'.>8 
mucous,214 
ofnec:k,636 
of newformation,214 
ofomentum,75i 
ovarian,1014. 
of ovary, 1014 

clermoicl,10 13 
of pancreas,765 
papillomatons, within oOphoron, 1014 
parasitic, 2 16 
paroOphoritic, 101 3 
parovarian, 1014 
prol iferous mammary, 1030 
retent ion,213 
sebaeeoua,213,464 
si mpleorserous,2 14 
of spine,clermoid,5-17 
ofspleen,766 
sublingual, 658 
of submaxillary g land , 64-t 
tar.:ia l,10-t3 
of vulni.,dermoid,94.-1 
sebaceous,9-1-4 

Czernv-Lernbertsuture, 692, 725 
CzernY'smethod of tendon-suture,336 

0ACRYO-C\'STITt>:1 10-16 
Dactylitis, s~·philit ic, 166, 182 
Davy'sle\•er, 1190 
Deafness, medical appliances fo r, 109-l 
Death, causei::of1 after operati ons, 1115 
Decubitus,47,.53 
Deformities, amputati on fo r, 1174 

ofchest,anesthesiain, 1097 
congen ital , 351, 636, 666, 676, 825, 922 
of jaws, 666 
of n()Se,5i.5 
of palate, 676 
ofspine,545 

Deformity in arthritis,382 
infractures,284 
sil ver-fork,3 12 

I 

~n~~.~::'.'.~·;~ . .::::~~:03~· of, 3i\2 
traumatic, 3i 
tremens, :~!). 288 

afierfracturc,288 
Demarcation, lineof1 52 
Dental caries1 6/0 

pe1·iosti1is, 670 
Dentigerous c~·i-;ts of jaw, 667 
Dermaiitisvenenata,464 
Dermoid c_\·f: ls. See Gysfs, dennoid. 

tumorsofconjuncli\'a, 1050 
Desault's bandage, 1201 
Development, arres1ed, trephining fo r, 544 
DeWecker'soperationforslaphyloma,1067 
Diapedesisof lcuoorytes, 12 
Diaphragm, congenital defec:tsof, 635 

herniaof,635 
paralysis of, G35 
rupture of. 6~5 
surgica l affoctions of, 634 
wound .. of.635 

Didot's operation for Wf'bbed fingers, 343 
Digestive tract, surgery of, t.i48 
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Dilatation of stomach,698,699 
ofurethrn,901 

Diplococci,l 
Dii;cis.sionoflensforcnlnrac1,JOi2 
Disease, relationof. tooµerations,JO!JS 
Disinfectionoffieldofoperntion,1100 

of hands, 110~ 
ofinstrurnents,1103 

Dislcx-ations,accidentscluringreduction of,421 
aftcr·treatmentof,422 
ofastragalus,4.)3 
aUitudeuf limb in, 418 
bilateral.415 
ofcnrpa l bones,441 
carpo-metacarpal,441 
causesof,410 
ofclavicle,420 
ofcoccyx,443 
complirated, 41F) 
compliC'ationsof,307,-117 
congenital. 41:), 422 
of costal cartilages, 425 
deformityin,418 
double, 41.5 
of elbow, 43.1 
etiologyof,416 
of femur,443 
of fibub,4-51 
of foot, 452: 
habitual,435 
ofhip,443 

complication~ of, 448 
compound,448 
congenital, 42~ 
fmctiirebinreductionof,448 
pntholo~ical,449 
unreduced, treatmentof1 4-18 

of humerns,4:!8 
habitual,4a5 
with fracture, ·13 J 

l\lcBurney'i:;methodof treatment,434 
incompletc,4liJ 
of lower jaw,424 
ofknee,4-19 
of laryngeal cartilages, 611 
mcasuremenbin,41!1 
ruechanii!mof,-116 
meth04'1sof reduction of, -120 
mobility in, 41\) 
by muscnlarattion, 416 
nomenclatureof,415 
old, redtwtion of, 421 
partial,415 
ofpatelln,450 
pathological, 415 
pathology of recent, 417 
ofpelvis,•l-13 

~;:e~;dr~~~l:1~:%i~~1~;'o!!e~, 4-10 
of racliu~, abo,·e, 439 

by elongation, 440 
and ulna, divergent, 430 

reduction of, by manipulation, 420 
repairafter,417 
of ribs, 425 
of semilunarcartilagef:;, 4,jO 
shortening in, -110 
ofshonldcr,4:!8 

complication:. of, 133 

Dislocations of shoulder, compound,433 
frnctures with, 433 
lnxatioerect:1,43:! 
old, unreduced, treatment.of, 4:!5 
reduetion of, b_v Kocber'sruethod,430 
treatment.of,-rno 
v-:iseular and nene injuries in, 434 

ofsJJine,573 
spontaneous, -115, 423 

infevers,423 
ofsternum,424 
suba:;trngaloid, 452 
symptoms of, 418 
of tal1:iURandmetatarsus,453 
of thumb and fingers, 441 
traumatic,415 
treatmentof,419 
of nhmalone,430 
unrednced,418 
ofvertebrl(',5i3 
of wrist, 4-l(J 

Diss.ectionwo11nds,ll9 
Di~tic·hi:isis, 10"4 

operntion for, 1(164 
Di,·erticula of phar~·nx, 6i3 
Doublecyanideg;tll7e, 1106 

inclined plane1 291 
Douche, alternate, hot and cold, 1212 
Draim1ge, 99, llOi 

ofabdominalca\·ity,693 
Dressing,pbster·of Paris, 1203 

silic:1te-of.soda,12tl3 
wounds1 clry method of,1110 

Dressings,100, 1101> 
changei;of, 100, 1113 
iixt..'fl,120:! 
renewalof,1113 

Dry cold, 1:!12 
heat,1211 
met hod of dressinA"wounds, 1110 

of Landcrcr, 1107 
Dupuytren'samputationatshoulder·joint,1183 

contraction of lingers, 34l 
splint,325 

Duramater,fnng:usof,.J.9.J. 
loss of, filled in by pcricranium, 400 

Dura~1:;~:~1;1~f;, i;\~~j~;~:~~ ~~;rations, 487 

Dysesthesia, regionsof,362 

EARACHE, 1087 
Ear, cerebro-E.pinal fluid from, in fracture of 

base of skull, 510 
cernmenin,1084 
congenital clefectsof, 1081 

fistulaof,1081 
disea~e cau,.ing meningiti~, 526 

cerebralabsccs.;;from,526 

f~:~i;;~~c1~~;'i 1iE~io8.> 
middle, inll amnrntionof, 1087 

diseases of, 1087 
polyp of, 1092 

suppurali\'e dil'.cnse of, causing brain dis-
easeEC, 525 

snrg:eryof,1081 
syphilis of, 180 
wax in, 1084 

Ecehymosis,85 



EC:/1~.~~~Yi:i: ~i.J'fnjuncti\•a, 1046 

.&:hinococci,:!16, 7.)9,8:!:!,1038 
Ectliyma, syphiliiic.157 
Ectropion, IU-lJ, IOti·) 
Edenbohl's position, 993 
Eth1sion.:1 pleuritic,ti22 
Elbow,een::bral centerfor,-185 
Ell>ow-j11i11t di~eu~e. 3tJ.l 

tul>erl·ttlo~is of, 39;) 
EleCli1lil,triangleof, 1137 
BIC'ctri<:it,\'1 1210 
Electro<le,<lo11ble, forbruin,488 
Electrolysis, 1210 

ofhuir·bulbsoflid,IOU-l 
inutl·ri11c!ibro-111yo111ata1 9i'9 

Elephantia~is ar:1bum, 461 
ol' i;crotum,933 
Of\'11 (rn,tJ-l;') 

Elytrorraphy. 954 
Embolism,57,2B7 

air,5tl 
fat,f>9,93,2tS7 

Ernbolus, 57 
Embryonictis.~ne, 26 
Emphysema, 633,63-1 

of conjuncti\':1 1 1047 
ofnc('k,ti-10 
surgical, of nose, 598 

Empyema, 47, 6:!3 
offronta l sinus.595 
i<liopathi1·for111sof,62-I 
surgical treatnwntof,62-1 
traumatic,6:!-l 

Encephalitis, 5 18 
operativeinterforenccin,519 

Encephalorcle, -l!J-1 
Encephaloidcnrcinoma,:!08 

ofbreast, 103-1 
Enchondronrnof jaws,668 

of n o~e, ~)9 I 
oftesticle,924 

Enchomlromata, 195 
Endarteritis,2:!4 
Emloc:malic11lar mammary tumor, 1030 
Enclometritis,9Ci0 

~:~~~~~,~~i~~1~~i~,u2~\tage of, 962 
Enterectomy, 693, 721 

in wounds of abdomen, 693 
Entcrocele,786 

p:irtial,79.".i 
Enlero·epiplocele, 786 
Enter<~lithi:tsis, 729 
Enterorrhaphy, 724 
Entero~tomy, 714 
Entcrotoruy,714 
Eutropion, 104.J 

operationfo r, 1064 
Enucleationof eyeball, 1068 
EpiLlastictumors,:!OG 
Epicanthus. ·104;; 
Epidermicpearls,209 
Epidermis, regeneration of,30 
Epididymitis,876,9::!2 

treatmentof,892 
F.pilation,106-l 
Epilepsy, 538 

focal,iHl 

IX DEX. 

Epilepsy, general,5-12 
Jacksonian,540 
non-tranmatic, S·W 
re1110\'al of cortical center in, 539, 5-13 
traumatic,538 
trephining for, 539, 5-11, 542 

Epiphora, llH:J 
Epipliysis of femur, separation of, 319 

~~:~1~.'tti~n1 1~1;,'1~~~~' ;)~S,a~~hi,0319f' 31 
O 

E~:~\~~.·~iG~.1~6~:erus, separation of, 306 

acnte,262 
Epiplocele,786 
Episcleritis, 1054 
Epispadias, 9:J.5 
Episwxis. 5~7 
Eµithelialcarcinomata,209 
Epithclionrn, 209,47Li 

1.:nlum nar,21 1 
columnar·celled,211 
ofconjuncti\'a,10.)0 
or external auditory canal, 108-l 
of jaws,668 
of lip, 210, 6J2 
ofpenis,936 
of scrotum,933 
of skull, .J9-l 
sq11amo11s-celle<l,209 
oftonA"ue,16:!,t.i6U 

Epulis,607 
Equinia, 131 
Erasion, 1156 

in ankle-joint diseao:e, :394. 
inelbow·jointdisease,396 
or joinl, ~8-1 
for knee_joint dise.-se, ~93 
in wri!-.tJOintdii;ease, 396 

Erecliletumors, 198 

~~~~~t~i~1f:,:;:~~lfi~1~0~~~;.~mata, 978 
Erysipela<:.Ub 

curative influenceof,68 
facial 1 67 
of murousmembranes,67 
neonatorum,U7 
phlegmonous. 67 
strcptococcnsof.7,65 
afler wound;:, 10·1 

Erysipeloid,456 

I 
Erythema,syphilitic, liH 
Esmarch'sappar:ttu<:1 lli5 

bandage in aneury:;m, 237 

Esthiom~ne, 9-la 
Estlander'soper:ttion,47,627 
Ether, 1116 

administrationof,1116 
and ch loroform, rules fo r giving, 1121 

1225 

I 

~:.~<l!~~·;i~;; ""k.'Jos;s of jaw, 669 

I 

contrn;;,~1;~a1;on to oi<e 01; as an an.stheUc, 

poisoning from, 1119 
vomiting, 1112 

Elhmoid:d cell s, :)95 
Ethrlchloridc.112.J 
Eusiachian catheter, 1089 
Evacuation of ~_tomach, i 12 
Evacuatorof Bige low, b52 
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E"isceration of eye, 1068 Fibrinous inllammation, 18 

~~~~:ii~~:~tio~e~f~~~i~~1,l~~o6: operation, 1097 ~:t~~~~~~~ ~?adder, 860 
Exciting eye, 1057 of bone, 273 

Excu"ution of spine, 550, 552 I of jaw.,668 
Exostoses,272,494 of uterus,976 

of external auditory canal, 1083 Fibromala1 193 
of nooe,593 Fibro-m)·o111ata, uterine, 976 

Exploratory p11nct11re1 942 e lectrol.n1.is in, 979 
.Exstrophy of bladder, 825 ergot in, ~78 
Extension apparatus, 291 extirpa tion through abdominal incision, 
.Extraction for cataral't, 1072, 1073, 10i7 960 
J~xtnw:H;:.1tion of urine, 909 through \•agina, 979 
Exudation eells,~7 remo\•al IJ.\' operation,979 
Eye and appendages, operations on, 10.t:? of utel'ine appendages for, 979 

diseases and inju rieso[ 10-!3 submucous,!)76 
operalh•e 8urgel'.\1 of, 10-!31 1063 sul.iserous, \J76 
surger.v of, 10-l(J trealmentof, 978 
sur~il'al opemtions on, 1063 Fibro-m~·xomat:1 of bladder, 860 

Eyeball, enucleation of, 10ti8 Fibrous lurnor:;, 193 
E.,·elids, burns of, JO.JU Field of operation, disinfection of, llOO 

d iseases and injnries of, 1043 l;i lar ia sangninis homin i ~, 460 
ecchymosis of, 10-l,) Fil iforrn wha lebone boug ies, 86i 
surgical operations on. 1063 Fingers, Dupu~·tren's contraction of, 3..Jl 
wounds of, 1045 webbed, 3..J2 

FACF., cerebral center fo r, 485 
Facieso\'ariana, 1016 
Facnltativebacteria,2 
Fallopian tube, fibro-myomataof, 1020 

inflammationof,9!)7 
papillo111ata of, 1020 
su rgery of, 997 
tu mors ol~ l 001 

malignant, 1020 
False pass:lges, 866, 907 
Faradicelectricity, 1210 
Faraclization of brain, in recognizing motor 

centers,488 
Farcy, 131 
Fat embolism, 59, 93 
Fauy tumors, 194 

of :-;\•a lp, 491 
F:mcial tonsils,.')84 
Fecal li::itula, 748 

impaNion,n0,775 
obstrnction,730 

Feces, re<'tal impaction of, 7i5 
Felon, ..J6, 333 
Femoralcana\.803 

hern ia. See l ler11ia,femoral. 
ring, 803 

Femur, osteotom~· jhrough neck of, J 160 
through shaft of, lHiO 

sepnration of epiphysisof, 319 
Fever,aseptic,3-1 

blisters,{i.)2 
catheter,867 
hectic,36 
secondary,36 
septic, 3.5 
suppurative, 3.J-36 
surg ical, 3-t 

scarlct,37 
traumatic, 3.') 

rnaliA"nant group of, 34 
urelhral,37,867 
urinary, 867 

Fe\'ers,spontaneousdislocationsin,423 

First intention, healing by, 25 
Fissure of anus,49,775 

of Bichat,480 
of bone, 218 
of cheek. congenital, 649 
intraparietal,485 
median,400 

of lower lip, 654 
ofnose.5i6 
of Rolando, 481 

Cbiene's method of fixing, 481 
of Syl\'ius, 484 

Fistula, 50, 7i6 
inano,7i6 

andphthisis,7i8 
tul>ercular,7i 

blind, 7i7 
complete, 777 
con_genital, of ear, 1081 

of neck, 63i 
feca l,748 
gastric, 701 
incomplete,777 
milk, 1027 
ofneck,63i 
of parotid gfond, 642 
ofpharynx,672 
reclo-urethral,779 
recto-vaginal, 7i9, ~-53 
re(•to-\'esiml,779 
salivary,642 
of Stenson'!! d11ct, 642 
urethral,910 
vesico-rn~inal, 950 

Fixed dre-sin!,-rs, 1203 
Flail-joint after excision of bead of humerus, 

39'> 
Flat-foot, 3f>O 
F'lex ion of joint in anenrysm, 237 
Floating cartilage;, 413 

kidney, Sil 
liver,762 

F'luhrer1fla lum inium prol>e,514 
Focal epilepsy, Ml 
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Fcetul tumors,5-18 
Follicularabsre;s, Si3 

tre:itme11t.of, 890 
Fomentations,imtiscptic, 1212 
Food and drink aher an operation, 1113 
Foot, perforating ulcerof1 475 
Foot-drop,367 
.Foreign bodies in air-passages, 611 

inbrain,516 
on or in the conjunctiva, 10-16 
incornea.10,)0 
inear,1085 
infrontalsinuses,595 
innose,5.S9 
in ccsoplwgus, 682 
in peritoneum, 751 
inrectnm,77·1 
in8tomach,G96 
of tongue, GU3 
in vagina. 9.).j 

Fo rmati\•ecells.27 
Fosis:lnavicularis.strictureof,906 
Fracture or Fractures, 27i 

of acetabulurn, 315 
of acromion process, 30-1 
of astr:u,:-alw:., 3:!6 
(ifatlasandaxis,569 
Barton's, 314 
box.:!:S9 
of calcaneum, 326 
of clavicle,301 

~!~~~~-~·1~ 1 5 
coinminuted, 280 
complete, :!i8 
coniplicationsandconseqnencesof,286,307 
compound,271,:!78 

trealment.of,293,29-1 
of coraeoitl process, 30-1 
of cornno id l'rocess. a10 
ofcostalcartila!!'es,30 1 
with crus hin:z, 281 
deformi1y in,:!8-1 
delayed union of, 295 
dentate,278 
bydepression,278 
bydirectviolence,280,284 
with dislocations of shoulder, 433 

ofliip,-148 
dis1)bccmentsin, 282 
justabornelbow, after-treatment of, 310 
ofexter1ul malleolus,325 
extrac:tpsular, 2~0 
faultyunionof,298 
offemur,31-) 

extracapsular,31-5 
iutracapsubr, 315 
lower end of, 319 
neck of, 315 

in reducing hip dislocations, 448 
shaftof,3 18 

tissu red,278 
ortoot,326 
of forcarm,311 
fre1p1enc.vof,indifferentbones,27i 
of glenoid fo~sa, rim ol~ 30 1 
green-stick, 278 
gnn~hot, 282 
of hip, 316 

Fracture or Fractures of hip, measurements 
in,316 

of humerus, 30:) 
lower end of, 307 
shaftof,307 
upper end of, 305 
with dislocation of head, 307 

of hyoid bone, 299 
of ilium,315 
immediatecausesof,283 
impacted, 280, 305, 316 
incomplete,278 
byindire1·tviolencc,280,284 
interconcly loid, 279, 308, 31\.l 
intra-:1rtic11 lar,279 
intracapsu lar,280 
of ischium,315 
oflarynx,0 11 
of leg, :t.?3 

lowereud of, 324 
upper end of, 323 

longitudinal,278 
of lower jaw, 299 
of ;l rnetacarpal bone, 314 
ofmetatarsalbones,326 
mobi lityin,419 

<lbnormal, 285 
multiple,280 
bymuscularaction,280,284 
ofnasalbones,298 
oblique, 278 
ofolecranon,310 
ofpatella,319 

operativemeasuresfor,321 
subcutaneoussulurefor,312 

pal l1 nlogi('al, 277 
ofpelvis,314 
ofpenis,935 
permanent dressi ngs fo r, 288 
of phalanges, 314 
Pott.'s,324 
ptedisposingcausesof, 283 
ofpubes,3 15 
of radius, lower end of, :112 

shaftof,311 
andulna,310 
upper end of, 311 

rednction or setting of, 288 
repair of, 285 
ofribs,300 
of sncrum, 315 
of scapula, 303 
simple, 27i 
ofskull,.506 

baseof,510 
compound, 509 
byconlre-coupor eounter-stroke,4i8 
fissured,of\'ault'of,507 
innerlablcot:50i 
punctured, .109 

of base of, 510 
ru les for trephining in, 508 
vaultof,50i 

ofspine,566 
spontaneous,277 

incancer,208 
ofsternum,300 
ofsuperiormax illaandmalarbones,298 
symptoms of, 28·1 
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FractureorFractures,toothed,278 
transven:e,218 
treatment or, :!h8 
T-shaped, 279 
ofulna,shaftof,31 1 
ununited,2ii,29;') 

treatmentof,297 
varietiesof,"1.i7 
ofvertelmc,506 
V-!-<h:tpe!l, 2i8 

Fra>nuru lingure, bho rtnessof, 656 
Fragilitas O;jl)imu, ~72 
Fr:rnklinicclectric1ty1 1210 
Frauklinisru, 1210 
Fron1al sinus,e.vsti c dilatationof,595 

dropsyof,5!);) 
empyernaof, 595 
tumorsof,5!)5 

si nu:;es, foreign Uoclies in, 595 
inflammation of,595 
inj11rieso(594 

sulcus,inferi fl r,484 
!<Uperior,484 

Frost-l1ite,•W8 
ofauricle,108 1 

F1~:~~~:~~~e~ri:1 St'o4 
of dura mater. 494 
hrematodes,208,640 

FlirLringer'::.metho<lofdi:;infectinghands,1102 
Furuncle,46 

GAI.ACTOCt:Lt;, 214, 1039 
Gall-Uladder,dh,tentionof,762 

ruptureof,763 
Gall-!:'tnne:-,762 

inteslinal ob~truction frorn1 72D 
Ga lva uicelec·tricity, !:HO 

8'.~: ~:~:~~:~;~::11~~·;~'.e1 ~!~neurysm, 2.Jl 
Ganglion, 334 

rornpound,333 
Gangrene, 2 J, ;')l 

nmptHationfor, 11 74 
drv,;)J 
ergot ('a11sing, 54 
afte rfraclllre,288 
from frost-bi te,54 
hn~pital, i)ij 
idiopathi<.',fi2 
of lun~.628 
moist,52 
neuropathic.54 
ofpenis.U36 
senile,.)2 
symmet ri cal, 54 
traum:lli<',lotalized,53 

8prcacli11g-,J'j3 · 
trea11ncnt ol~ .'H 
after wounds, 101 

Gangrenm1r:icmpl1.vsema, 121 
inflammation,IU 
intestine,799 

g~~tt~~~~~r::~:~l~o ~ ~ 60 
Ga««erian gang lion, remo,•al of, 3571 374 
Ga!-trectom~·. 710 
r;astr icfi!-tu la,701 
Gastrocele, 786 

Gastro-enterostomy,706 

Gastro-in~:;N,•,:·~~· ~~;~~'i i~!: 1~18kauces of, in be-

Gast rorrha phy, 702 
Gastrostomy, 703 

\\'it zel's method of performing, 704 
Gastrotomy, i02 

and digital explorati on of ceiophagus, 683 
for foreign hodies in &tomach, (j\)(j 

Gauze, absorbent, 1105, 1197 
antiseptic,110.) 
bicldoride, 1105 
double cyanide, 1106 
subl imaLe, 1105 

8!~1:~1;:~:r~~ 1~r~~,f.'i~ 1 f~,il111::)i;~ ~~~~~,~~,~~~."9:fs82 
methods of examinatiouof,9-10 
surgery of, 938 

Genito-nrinar~' disease, diagnosis of, 820 
frequency ofmicturiti onin,827 
he maturia in , 827 
painin,826 

tract, male, snrge r~· of, 810 
tuberculo~is of, 77 

Genu valg11m, 3-14, 11 58 
''a rum, 3~5 

Gibson's bandage, 1200 
G irdner's telep hon ic probe, 516 
Glabella, 4~0 
Gland, prru.tate. See Prostate gland. 
Glanders, J:~ l 

badllusof,9, 131 
Glands of Barthol in , inflamn mtion of,S42 

ly ~~~~,~~\~:l i~)'fr; ,~~~l ;~i!n of, 456 
sa rcoma of,463 

sa livary, 642 
tuberru lar,ofneck,64 1 

G la111lulnrtumors,205 
G laucoma, 10.)(), llt)8 

iridcctomy for, lU70 
Gleet, 880 

tre:ttmentof,889 
G lioma,20 1 
G lossitis,ncut e,659 

mercurial, 656 
Glover's:suture,1108 
Goilre,6H 

operati,·e procedures for, 647 
strumi ti sin,645 
treatmentof,646 

Gonion, 480 
Gonococcns,7,870 
Gononhe:i,869 

aboni,·e,878 
ardorurina!in,871 
buboin,874 
catnrrhal,877 

compli cati onsof,877 
chronic,8i!> 

trentmentof,888 
in th e fe male, so:~ 

treatm en t of, 897 
incubationinterval,870 
irritative,878 
lym phangi ti8 in, 8i4 
subaeute,877 
sym ptonis and compli cations of first stage, 87 1 

of second stage, 8i 3 
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Gonorrhea, symptoms' and complic-.ltions or llealiug of arteries, 33 
third ;,,tage, 87ti by first intention, 2.) 

treatment of, 8:-.l by granulation, '27 
urethral injectious for early stage of, 884. by second intention, 27 
of uterus, :S90 of suhcutaneouswoundc;, 29 

treatment of, 899 under a blood-clot, 29, 1111 
Gonorrheal arthritis, 400 of wound", 25 

bulio, in female, ;-.Vt H ea ring, cerebral center for, 486 
t rc~ttment 01; 890 liea rt, disemses of, :!Ii 

co~,~~.:~~:1i;::~i~f~~~3 1 0-'7 :t~J1 \~~~~1.~ ;~:~mi nation of, before operation, 
ophthnlnii:i, 878 IU97 

treatmc11t of, 893. 1048 over~cli:- tention of, ~17 
rheumatis111, 100, 877 rupture of, ~ 1 8 

trcat 111e11tof, 893 tappins:tt hec:wity of, 217 
Gou ley's tu1rncllcd catheter, 867 woum\i, of, 218 
Gout, rheurnalic,402 eauseofsuddencl{'ath in, 219 

~~~~::::.~Wi:~:~'.":::'.o::~~· fo, ,,, .. b;."'"" I []~f~:~i'.i;:~:~~:~:.~:~
1

21!. 1211 

Granular lids, 1049 moist, l:.!11 
Granulation and <Jrnnulations, 28 ll eath's method of removal of enti re tongue, 

erethist ic,28 663 
healing IJy, 27 Hectic state, 387 
tis-;ue,:!li fe\1er,36 

(3ranulom:ua,i11fectio11s,of neck,640 Ilemat0<..-ele,931 

~t~@i;i~i~=t~h,;,'!?1=1 tu~reulos;s, 642 1 uf t~~0~i;;~005 
Gunnua, l't' reb rnl, 166 of ear, 10~2 

of tougne, liliO vnh•oc-, 9"1 2 
difl~rential diagnosis of, 162 Jl ematoru ye lia, 56-1 

G ummata, 1!}!) ll ematosalp inx, 998 
Gumrnatousostco-myelitis, 164 ll emnturia in ge11 ito-urinary di sease, 827 

osteo-pe ri ostit i ~, llil Jl emian opsia, .533 
Gu ms, ahscessoC li66 H emophilia, 1097 
Gunpowder-grains in ski n, 118 Jl cmorr h:ige, 88, 248, IOfJ5 
Gu nshot wounds, 100 :dxlomin;d, laparotomy for, 69 1 

Of alKlomcn, 68:) in abdominal seclion,nrreslof, 986 
ofbrain,.")l:l afteram pnta tion, 11 80 
of thehead,513 aflcr-treatmentof,252 
of joints, 408 arrest ot~ 96 
of spleen, 76G in penetrat ing wounds of chest, fi33 
ofstomach,6!.'15 arterial , :!48 

Guth ri e's amputat ion at hip-joint, 1192 intobrain·substnnce, 50·5 
Gut-wool, 1I :tlstetl's1 11 05 capillary, 248 

G)~~l:~a~:;~~~~~~;l1~8t8.j f~r~~~~~; .. ~;r!~~~·r~{lo~~: 488 

HAl,J.l'X V,\ lff:', 350 
H a lsted's gut-wool1 1105 

method in carcinoma of breast, 1038 
s11bcuta neous1;titch, ll08 

suturc,1008 
lfamme r-liuger, 35 1 
liammerlOc,3;) l 
Ifand ,cerebra l ccntel'for1 485 
llandkcrchief bandages, 1203 
llands,d is infection of,1 102 
Hare-lip, (J.19 
Hartley'!:! ope rati on on the Gasse ria.n ganglion, 

3i5 
IIead,contusionRnf,498 

d iseases and inju ries of, 4i8 

ll:~d~~!I~~' ';'.~~·;~~~n~~' ~~:phining for, 5-13 

COll'<CCllti\·e, :?-18 
constitutional.2"1 9 
cliagnoi;is of, 27,0 
extrnclural,50'.! 
extr:uuedu llar.v,ofspine,565 
inhip-jointamputations,1193 
from intercostal arte ry1 256 
intermediary, 248 
from in terna l mammary nrtery, 256 
inlracr:mial,,')O:t 
in1ra n1ed ullary,ofspine1 565 

:~~::~to~~·~:111t1n~!1!t of. :?;jO 
from middle menin~eal artery, 502 
inoperntionsonliver,762 
from pachymenin,1titisinternn,505 
parcnehymatm1s1 2-!8 
primar).,248 
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llemorrhage, rea.ctiontiry, 248 Hip-joi nt. disease, 384 

:~·~~.a~~j 2-rn I :~k~sf;oi•::: i~~· 387 

;~h<l::~:t'~~4arr~t of, 2-19 ~~:!;;: 3~5Laci lli in, 385 

from tooth-socket, 6i2 osteotomy for, lt.5D 
ton.ion in, :l5l progno~is of, 388 
lransfm:1ion after, !?50 second Sla).{e,385 
treatment of, rule.; for, 252 I stage of lengthening, 385 
in uranopla:,;ty, 678 of 11horten ing, 386 

ve~~?,~'1~t~!~s of, 2.36 sy~}P.!~~'1'~13'~{:~!,s:~S~e, 385 
in wounds of abtlomen,691 of tltird staµ-e,386 

Hemorrhagicdiathesi1:1, 1097 termmati1.ns ol~ 388 
inllu11111ation,l9 treatmentof.388 

B emor1houls 769 I t11bercu l os 11~ ol, 384 
exLC1n.d,i70 Ho<lge11'ssplmt,2U4 
intcr11.d, 770 Hodgkm 'K disease,462,642 

H e11101horax,624 llollowfoot ,349 
H ere~ l111rv S) plulis, 172 H olt's meth od of tnfl 1ttng tympanum, 1089 

d1stu;~~nceiJ of g1stro mtest111al tra.ct 10, 1 ~~;:k.1~50;:1~~1l11~1f~r~~~1487 
Herma, 785 

1 
H ordeol11m, JO.t3 

anatomyof,786 Jlorns,47 1 
Ba<.;,,ini's method of radical cure, 790 of S('a lp,491 
of bladder, A25 H orny growths of lip!!, 653 
crecal, 776, i9:l H orsle)"s antisept ic wax, 1176 
cerebri , 5l6 cyrtometer, -1 83 
congeni tal , radiC"al cu re of, 790 dural separator, 487 
of iliaphra::m, 63-l, 679 Jlos pical gangrene, 9 
diaphr:igmat ic,635,807 Housemaid'sknce,337 
encysted, hOO Howf' hip's lacunre, 259 
femoral, 803 llumer11s,separ:1 ti on of upper epiph)·sisof,306 
into fora me11 of \\'i nslow, 807 Hunter ian oper:1tiun for aneurysm, ~39 
intofunicularprocess,801 Hutchinson's teeth, 183,67 1 
incarcerated, 793 Cliiter's method of reaching the facial nerve, 
infantile,800 37(i 
inflarueli,793 Hyrlat icls,216,759,822, 1038 
in~11inal , 800 llydrartbro~is, 381 

treatment of, 802 Hyd1ated testicle,924 
iJTeducil>le,792 H)·drencep halocele, 495 
ischiatie,807 Hydrocele,9:.!8 
of Liurc. 795 of cvrd , 802 
lumbar, 806 ~ncys1ed, ~~H 
of lung,634 mc·ision ol, 93 1 
of muscle, 327 infantile, 92!) 
obturator,807 injectionof,92!),930 
ova~ian, l OOti of neck, conA'enit:il, 636 
pall1ati\'etreatmentof, 787 of round li,!'.!ament, 1020 
perineal,bOi of sl'ermaticcord ,932 
properitoneal, 808 symptoms of, !J:m 
radic;dcnrevf,788 tappinA"of,9:!H 
retroperitoneal,808 treaunentof,!)2!) 

:.:,~~\~:
1

'.~i:~~j8f R~~ ~~~w~;~: it·~Jn•cstinot perforation, 688, 

veniral ,806 re1·talins11fllationof,689.712 
llerniotmny,798 peroxideasanantisl'ptic,1101 

:~ :~~,i~i1;~~: 1 1: ~;~~i;,880~2 test i;\Jntestinal cont11sions and lacerations, 

d~i~:~jt~I;:!~~i::· ::: lll:l!~~\jf.~:~t&~:{i~::: antiseptic, 1101 

11 eterologous lllmorA, J!)O 1-I~·drnrr ha c hi s, 546 

llri;r~.i~~~~;~~i::~~:f 1~~ .. of, 390 l : ~;:;.~~~{~p.~t~ 636 

opening of, 3tl0 .l:fyperustO!<i!'I of jaw, 667 
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Hypertrophy of breast, 1025 
of bones of i;kull, 493 
of cervix uteri, ~,j5 
oflips,t.il3 
ofrnuscle,329 
ofnails,472 
of prOSLate, 913 
scars, 17;~ 
011011:..ils,673 

ll~ :~:;~~~~t~~~~~~~'.~~: ~QJ1ysterical joints, 407 

1Jypoder111atic i11jel'tious, 1209 
Jl .vpodermodyi;1s1 !:LOS 
llypnpyon,lu03 
Hyposp:11lias,934 
llys1erecto111y1 al.Jdo111iual1 980 

Cesarean, 9.JB 
s11pravag1nal, partia l, 980 

total,983 
vaginal, 913 

H y,;teria,tr:.wmatic,563 
Jl y,;terh:alclub-foot,3.JO 

jnints, .JO.) 
H ystl!rurrbaphy,U59 

]CllOR0l1S pus, 4 1 
llen-l'olostoru.v, 7:!1 
lliacfo:ssa,l·ircnmS<'ribedabscessof,7-16 
Jmpal't ion,fecal,77;) 
lmperforate anus, 767 

rectum,767 
J mpetigo,syp hilitic. 1:'')7 
l 111pla11tatiun. huernl, of intestine, 726 
lnipotcnce, 9~6 

p:..eudo-,!)26 
fo l'i-;ion, lengthnf, 1107 
lnl'liuetl plaue!", 11H 
Jn m11ti11cuccof rntcntion, 567, .568, 830 

of uriue,830 
after fra('tllres of the sp ine, 567, 568 

lnc11rvation11f sp inc.5b0 ·.5.j3 
Jndian melhod of rhinoplasty1 590 
lnd illi.:rcnt cells, ~t) 
lml11 l'ed current, 1210 
ln1eetio11,hio-chem ical1 1 19 

mi:ccd,11!) 
Inllammation,10 

adhesh•t•, 18 
astheuic,18 
ofb1111echronic,266 
of 1,1·e:1st. 102.) 
cardinal sympto111sof, 10 
cl1ro11iC", :.!O 
congest ion in, 13 
ofC'<1rnea,JO.)I 
crn11pm1s, 19 
dietin.2.j 
ofF'allopiantnbes,907 
filirinous, 18 
of fronta l sinnses, 59,5 
ga ngrenous, 19 
hemor~hagic, 19 
interst11ia\1 18 
ofjo ints,:{8 1 
of laehn•mal ~ac, 1046 
of lips,65:t 
o f male breast, 10-W 
of nerve, 3.33 
of nipple, 10:23 

l
lnilammationofovary,1007 

parenchymalous1 18 
of penis, 936 
phlcgmonuus, 19 

I 

or !;Oalp, 490 
Eieptic, of l.ione, 261 
serous,18 
sthenil'1 18 
s11ppurati\•e1 l!) 
tenuinationsof, 20 
treatmentof,constitutional,23 

I 

~@f f~~;:t in, II 
of veins, :.!~O 
of vulva, VI:? 
:1fter wounds, 103 

Inflatiunofty mpanum,methodsof, 1088 
Jnµ;rowiug lUc-nall, 472 
Juion,480 
Injections, coagulati ng, in aneurysm, 241 

hyp1'Klerrnat1c, l :.!OV 
urctliral, in early stage of gonorrhea, 88! 

ofreclllm,712 
Tnsanit~·, t rephiniug for, 543 
Jusect-Uitesandstings, I:.!2 
lnstru111ents, disinfec·tionof,1103 
lntestimd anastomosis, 719, 727 

without rinµ;s, i23 
cana l1 t11berc11lo:..isof,7i 
co11c retions,ob!.<tructionfrom 1 730 
fistula, HS 
obstmction,71 1 

acute, 7~8 
fromadhesionsandangu lation,990 
adyna 111 ic,738 
after-treati uenLof,727 
anatomico-pathological forms of, 728 
from ascaridei;:, 730 
clironic,728,729 
from concl'Ction~, i30 

di rec~a;1~r,1'~11::~~~ i~~; I ~~1~1~1 ff~~i~~u ~~1 i~d b~~ 
sionofintE::..1ines,7'.W 

from gall-stones, 729 
from int11~1i-;ception, 731 
operativetreatmentof,ill,719 
surgical re;;oun·es in treatment of, 712 

perforation, hydro)'.{C:ll gas in, 689, 691, 692 
steno!!is, 11011-maliµ;n;ull, 73,3 
tract.syphilisof,108 
tumors, 73.5 

Inte:stineand Intestines, carcinoma of, i 36 
cic:itr i(' ial s1cnosisof,7;\.) 
congenital Menosisof, 735 
contusimiof,7 10 
di~ea.-...e~ and injuries of, 710 
exelusicmoC727 
Hexio11,,andadhcsionsof,733 
itwai:.dnatio11of,i:il 
lateral implnntationof,7:.!0,726 
puncture of. 713 
l'll]llHl'COf,710 
sarcoinn.of,i36 
straugnlation b~· bands or diverticula, 736 
suturing of woundsc:f. 6!)2 
to trace up or down, 707 
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lntesliut and Intestines, wounds of, 710 
1ntracan:llict1lar mammary lumor, 1030 
Jn1r:tparie1alfi:..'Sure,485 
lntradwraciccyslS, 63 1 

turuo1;.::, li30 
Intubation of h1ryn:x, 617 

in :;_,·p h iliticstemlbill of larynx, 520 
Jntu:.Susce11tion,iJI 
]ntu:.:.usceptmn, 731 
Jn tm·-.usdpiens,731 
] n\'agina tionof 1.xmels,731 
Jnrnlucrum,26-1 
Involution C)'MSOf brearst., 1039 
l oJoform as an an tiseptic, 1101 

pt'cparation of, in treatment of cold abscess, 
45 

lridectoiny, lOGO 
l rido-choroicliti<1, 1056 
lriJo-eycl iLi!!, 10.36 
l ridotomy,10i9 
Jrii;,disea!ies andinjuriesof, 1054 

prol:tp:oc of, 1053 
wound of, 1055 

Iriti!!,1055 
sy11hilitic,li9,l055 

Irrigation, 1107, 1:?12 
ofalidomi na l ('av it_,.,693 
ofi;;tomach,712 

lrritahihty, cerebral. 500 
1schi o-reNnlabi,;ce&;,'i6i,ii6 

chronic,ii6 
fossa,767 

JACKSONIAN epileps~·I 540 
Jaw anti J aws, ahsl'essof, 666 

:l('( IUired deformitie. ol~ 66() 

an~~:~1~~i1~~!~ ~~J~ration for, 669 
ca rcinoma o l~ 6G8 
closurnot:UGD 
cong(>nitaldeformiti esof,666 
de111igerous cyots o i~ 667 
clisensesof,066 
<'nchon<lromaof,()68 
epilheliomaof.668 
fibrornaof,U6S 
hyperosto!'isof,66i 

:~;;·l~~i1~::~1t:~r0!~.~t~Hof, 668 
nel'rosisof,666 
oi-teomata ol~ 668 
phosphorou~ necro~i~ of, 667 
sa remna of, 668 
tuiuorsof,GliS 

Johnson 's modified J >urham's trachea-tube1 616 
J oints,anatomit·alc<mstrnction of,378 

an1~;·.~:i~~ ('~fl ;t 10 

erasion of, :~84 
exci:.ion ol~ 3S4 
gum1hotwoundsof, 408 
h .\·sterical,40.') 
i11i:larnmntionsof,379,381 
loose bod ies i i i, 4t3 
nt>nr:tlg:iaof,407 
stiffoe~of,afterfractures,287 
surµ-er~· of, :!78 
tubemdosi~ of, iD, 3~1 

11~pir:1tion in, ~S4 

Join1s, tuberculosis of, rest iu, 383 
treatment of, 383 

wounds and inJuriesof, 407 
J ones', Wharton, operation for cicah"icial 

ec1ropion,1U66 

KA RYOKIN ESJS, 29 
Keen'soperalion blank,718 

operat ion for prominent ears, 1082 
rongeur fon .. -ep~, ..J.93 
trachea-tube,616 

Kelly's method of disin fect ing hands, 1103 
Keloid, 4i3 
Keralitis, 1 ~3, 1051, 10.53 

iuterstilial, 183, 10.5 1, 1053 
neuro-paralytic, 1052 
phlyctenular,1052 

Kerato-i riti s, 1056 
Kidne)' 1 cysts of, 822 

d iseasesof,810 
fl oat ing, 8 11 
hyclatid t·ystsof, 822 
injuriesot: 823 
:mrconmof. 823 
:surgica l, anatomy of, 810 

nephrectomy in,819 
tubercu)o,.is of, 82~ 
tumorsuf, 82~ 
wounds of, 823 

Knee, turning of, in or out. 346 
Knee-jerk, 548,nolc 
Knee-jointcli;;ease,39 1 

I 
a rnpntationfor,393 
anky losis after, ~92 
erasionfor,393 
exchsion for,393 
non-operative treat ment of, 392 
o perat i\·et reatnwntfor1 393 
sublnxationin,392 
termiunti o11 sof,;{!J2 

u1berculosisof,301 
Knee-splint of i"ayre,391 
Knock-knee, 3..J.4 
Kobelt's tube:51 1012,1013 
Koch's tuberculin in tubercular ly mphoma, 

G-12 
K ocher's method of reduction of i-houlder cl is-

loc-..1t ioni-, 430 

K ~fst~;~i~:~~~ti~:~:(~,~~ of enti re tongue, 664 

Ku~maul'stube,712 
Kyphosis, 83, 550, 552 

LABIA. See Vidm. 
Lacerat ion of brain,498 

ofthecervixuleri,956 
Lachrym:i l apparatus, disea.<;esand injuries of, 

1045 
oper:i.tionson,10G6 

gla nd , extirpat ion of, lOG6 
sac, infl :Hnm:ll ion of, 1046 

Lani lxla ,480 
Larninectomy,.572 
Landcrer'1'd ry meth od, 11 0i" 
Langenbeck's method of treating aneurysm, 

234 
Lap:irotomy. f"ee Abdomhwl t1cctio11. 

for abdominal hemorrhage, 601 
closu:·eofexternalincisionin,693 
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Laparoto~~;1i698.u~~~ure<l wound of abdomen, I Lig:i~1~~'. ~~; 
Lnrrey'sampntation at hip·joint, 1192 of s1ier1n:iticcord, 931 

at shoulder-joint, 1183 of spine, 5H 
La1.\'n,g-ectom~·, U:!O Lips., aflCctinns of, 6.il 

partial, G:.!2 bites of, 6.i:! 
tmilat(".ral, 6:l2 chapped,6.52 

L:ir.vngitis, 601 cracked, (i;j:! 
8;c'"• 602 I lwpes or, G,;2 

Lar.vngotorny, 013 horn~· ~rowthsof. 653 

t::'fr'~i~·:b:~~:~~~'lo3614 [;;:!i:::~;:~~'.l~~;:r, Gci'f2 
beuign tumnrsof, 607 woundsof,6.)3 
h11rnf:l:ind Sl'aldsof, fil3 Li::;franc'sarnputation, 11 86 
ca n('erof, rliflel'ential diagno!lisof, 168 Liston's:rn11•11tatinii at hip-joint, J19i 
<:ereUral center for, 485 Litholapaxy, S:N, SUO 
cont11:-,ionsof,6IO inchildren,854 
di:-;locatio11 of cartilages of, 611 J,ithotomy, laleral, 842 
fr:lcturesof, ffll mcdiau, 847 
im·ise<I woun<l!!of,610 perineal,842 
intubation of, (j J7 suprapubic, 842, 847 
mali~.pmnt mmors of, 609 Lithotrile::, 8!l0, 8.')l 
a•de111a of, ti02 Litt re's hernia, i95 
ph!lii,.i:.nf, differential diagnosis of, 168 LiverabscC"-"•:tmO?La.coli in, 761 
syphilis of, 180, 60:> ab::ieei.s ol~ 47, 7UO 

an;~:::~~:·~~';\\t7.:!i:~~:t:i.:~?~!f.c~' :C~~Ol i~~i:~;'.,~ffi,tj~;,f;,o or, 759 
strit'l11res of, 6U5 hydatid cy:;ts or, i.J9 

treatment or wo1md~ of. 610 l"etiections or portions of, 762 
tuherc·ulosis of, 606 rupture of, 761 
tumnrsor. G07 s imple cysts of. 760 
uk·er..: or, 604 syphilis of, 180 
wo11ndsan<I injuries of, 610 turnorsof. 7GO 

La•cral in1phnllation 11fintestine1 726 woundsuf, 761 
L:m1ge of stomach, 71~ Lobule, traumatic clefL or1 1083 
Lawn-tennisarr11, 32i Lockjaw, t.i9 

leg, :m 

1 

Loose Uo<lies ;., jo;nts, 413 
Lce1·bing. 1206 Lnrdos is, S!l .550, 553 
Le~. artificial. II!).) compcnsatory,554 

e<>rebral(<enterfor, 185 Loreta'soperation,70.5 
Leio-m.'"on1a, Ht8 Ludwig's angina, 6:18 
L~iter'sc,\·st11sco1.1e, 860 Lumbar abscess, 41, .).J6 

tuUe!>insyno\'1tis,:i80 trc:1trncntof,.5tjO 
Le1u\;ert'ssuture, i2:) Lnmpyjaw, 134 

ilf;fL{ff:f.~.;,,~;.::.o I ::f~~~~f.~U~:::.
4

u2s 
Le,..,,er's1riangle, 1140 injmiesanddi~a~of,622 
Le1.cocyte'i, function of, 16 Lupus, 7.5, i7, 4i.J, 4H~ 
Le11coma, 10-51 ot"conjunctiva, IO.->O 
Leuc·o111ai"nes. 2 exedens, 7[) 
Le11c11rrl1ea,91i0 h."Prrtrc1phic11s,i;) 
Levi!;'Ssplint,313 of pharynx, ii 
Lig-am4'.:'11t, round, hydrocele of, 1020 of skin, j,) 
Ligatiou. :!OJ and syphilis, tliflerential diagnosis of, 4H 

Li~~1t::1~~:~::\~t~~f~s, i73.s~rtg~ Arter!!· ) ~f ~~'J~ir~;,7J; 
for internal piles, 7i2 I vulgaris, i!'i, J.'jl) 

Ligatu1.·es. 110·1 dillC:rcntial diagnosis of, 159 
mater ialanddisinfection,1101 vulvil',943 

Lightning-st roke, 468 Ln:rntio erecta, 432 
Linea r extrac•t ion for cataract, 1072 Lu xaiion. See Disl.ocation. 
Lint , 1!9i Lymph, 2G 
Lip,cystsof,6.)3 Kuch's,80 

epitheliomaof,652 Lymphadenitis,45R 
m.evi of,653 Lymphadcnoma,4()2 
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L~·rnphnn~iectasis, 4-)9 
L~· mph :mgioma, •159 
J_,_n11phaugitis, 4.)1) 

ingunorrhea, 87.f 
from gonorrhea, treatment of, 890 
reticulnr,4-lti 
tubular.4.jti 

J,ymphati ct·yi-tsofLreast, 1039 
gl:11uls, :1bst·1·:-:; of, 46 

inHanunation of, 4.jG 
tul.Je1·e11 losis of, 79 

t~~~~::~~:l~~~ 1~:~~~:9~~d injuries of, 454 
of \'uh•a, !).J.) 

Ly111phonia, malignant, 462 
of nl'ck,01 2 

L y 11111horr hagia, 460 
L ympbonltca,·WO 
L)"1UJ•ho-sarco111a, 201, 463 

nialiµ- n:1nt,6I:! 
L)":;."a, 1'27 

lL\CJrn'EN'S method of amputati ng upper 
third of thigh , 1180 

~;. ~~~~1~;~~1i1n;1~1e aorta, I 190 
operation for radical cu re of hernia, 790 
s11pra<'ondyloill oi;teotomy, 1158 

~ln<'nx·heilia, ·WO 
l\l acroglos~ i a, 460, 657 
:Macrnph agcs, Hi 
l\lacrophagocy1es, 16 
l\lacroslon1:1,654 
Ma cu la , 1051 
}!Ialacosteou,271 
llfalgaignc's hooks, 321 

opcr:1tionforli:.1re-lip,650 
Malign:11~~ 1;~~~ase. See 011·ci1wmci aud Sar-

growths, prot ozoa in. 191 
pso rospermia;> in , 191 

ccdcma ,1:! 1 
bacillus of,!) 

pustule, 12;) 
]!Ja\l~Cl'ON>,1197 
lllarmna,irritaUle,10:?7 

111herc11 lfr.:.isof,7i 
~lammw, ahsenceof, 1 0~2 

supt- rnu mera r.\-, 10:!:! 
)lanrn1ar~· gland. t-;ee Breast. 
Ma mmiti.•, J(J:!:) 
.M anipulation in :rnenr~·i;:m, 2 11 

inred11C'lionofdislocations,420 
J\l a rgina l al~t.-esses, 716 
1\latjolin'suleer,210 
;\la!isage, 1210 

ahdominal,7 13 
;\fa~tiC'ation, noisy, 669 
.\ f;l!Stitis,102.) 
;\ l a,..toiddir;e:lse,tlilli.•rcntialdiagnosisof,523 

1]i<;easesof, 5~3, 5:W, 109:.! 
I H.'C'l'OSi~. I 0f)2 

~ l ~:.~ :111~~ 1~.r~i:~ ': r('i 1~9? 14 
MeBurney'fl po int, 7•13 
J\l emrnrc1uents in fract11rei-of lup,316 
;\lcatotom.\·,!IOG 
.l\l e:llu~, urinar.v, fltri<.'lurc of, !)06 
.l\leckel 'scartilage, 636 

I 
Meckel'~ cli,•ertiC'ulum, 734, 767 (Fig. 296) 

.:'ll~:;::~~,~~urr~,11r~1 o i~ 3:J7, 373 

i\1 edi astin:d a\l.!;ce::-...:, 63-.1 

~1~~:!~:~: ~O~cino111a , :!OS 
::\lelanotiecanC'er,201 
;\lelon-eeed Uodie;;, 79,33:! 
:\1 emLra1~~~mp:rn i , <libeaees and injuri es of, 

I\feuingenl artery, widdle, h emorrhage from, 
50:! 

.Mening itis, fil 8 
froma11raldisease1 526 
difl€ren1ial diagnoi-is of, 523 
operative iut el'l'ercntc in, ,-)20 

Men ingoC'e le, cerebra l, 49..J. 
spinal ,5-W 

il::~~::r~·1'.~(~~~ .. ~~l(~~,1~1i~al center !"or, 485 
stateofpnti e nL,IO!li 

.i\lcrcurial glos."'ii tis, (j,j{j 
stro matitis,li·lli 

Mt1;~~1(~it1~~;,1~1~i~~1 ~·lli:e~;;i~niitir' i c, 1101 
J\f esarteritis,:!2-l 
,;\lesenteric hernia of Cooper, SOS 
)le~entcry , c.n.t.-. of, 758 

injurie-anddisea:.esof,751 
tllllHll'SOI: 7,)8 

.\[eiast::itical~('C!ises,5!\G I 
:\l icroLet.:., 1 
,;\l icroccph:1 ll1f:, 492 
l\licrococc11s,I 
.:'llicro-org:rnismf:, 1 
i\l icrophap;cs,Hi 
i\li cro- phag(){·y tef:, 16 
i\ l i<"rostom:1 1 G.) ·I 
Micturiti~{'i;ei~:,'IS';f;1cy of, in gen ito·urinary 

).!iddle ea~. acute iuflammation of, 1087 
ch ro111ccatnrr h of, I OSS 
diseasei:;of,1087 
pol~·pi of, 1002 

;\likulicz':s osleop lastic resection, 394, 117:? 
l\lilium,4tH 
).lilkcystsofbreast,103!) 

fistul:<',1027 
s inuf:<':s, 1022 

i\lilzhr:m<l, 12·1 
;\lind-hlindne:-s,5:3-1 
l\line r 'selbow, 3:n 
M inorsnrgcry, 119i' 

~Il~~·1~'1~ 1~~~t1~:111i~1,; for hare-lip, 6iJ1 

~:~~!;r~1 ~~~J';;:i~);\ on fifth nerve, 37f> 

:\lolli1iesoNJi11111,:?71 

I 

l\lollusc11mcontagiosum,4G-l 
epithelialc,46 1 

l\ l onorC'hid is111 , 9:.l:! 
l\lorlmscox;e,38 ·1 

coxa rius,384 
l\1ortality fro m :mes1het ics, 11 22 

of<·arcinomaofbreast, 1030 

1

1\lorton''i fluid,4!).) 

~{~~!:l~·~~C1::~,~~' ;~:t~I:~~:) 
:\l ou th ,ccrebralcenterfor,485 



IXDEX. 1235 

Mouth, closure of, 654 .Neck, h\•gromata of, 636 
diseases and injuries of, 648 iufectiousA"ranulomataof, 640 
malfonnalionsof, 654 injuries of, 636 

) (ucocele, lO·H.i lipomataof, 6·12 
)luoous membrane, tranr,plantation of, 1133 open wound ... of, 63!) 

tuberc11l(1Si$ of, 7ti syph i lis of, 040 
membrane:, erysipelasof,67 tul>erculo!.isof ly m ph-glands of, 641 
papules, 179 tumors of, 640 
pa t('hes, 155, li9 wounds of, ti39 
tnl>en:le!I, 20-l wrv-. i-:t-e '10rt1oollis. 
tmnot!<,Hli :\ecrOsis,259,:!64 

i\l ules'soperation,1068 olhonesofskull,493 
Mum ps, IH2 of Jaw,666 
.i\lurphy'sbutton,722 o f m:1stoid, 1092 
.i\l11.scle,atrn11hyof.32ll ofpalate,67!) 

contractures of, 328 phosphorous, of jaw, 667 
diseases and injuries of, 326 NecrotiC'caries, 2li0 
hernia of, :{27 Nccrotom_v,o;;tcoplastic, 267 

~~~~~~;:.;~~: ....... ' ® I ~~t~J~~E: 
tuLerculo ... ii;of,76 ?\ephriti;;,mter:.titi:1l,81G 
tumor<.; of, 330 sn ppnrath•e, 8 16, 8 17 
wound!-- ot~ :i30 ~ephro-litho1omy, 815 

.M uscle-g:rahin,!?", 1133 Nep h rorr haphy,8 11 
1iluscul.ar fiber. :::;triped, regeneration of, 30 I Nerve o_r :'\erve;, centers, syphilis of, 184 
.i\Jus1nrd foot-bath, 1204 cohesion o~ :r; 1 

pla~ters, 120-1 contusions and compressions of, 359 
)lyalg1a, 3'.17 f:u·ia\, diagnosi~ ol Je..;;ions ol, 363 
.i\l yumata, 19H fifth, di:1gnosis of lesions of, 363 

of utenis, 976 methods of reaching, 370 

~] ~~J:':~r.~f.]t:so ~ : :;~,: ~~::!~:{~~~~i~
3

or lesions or, 367 
oi..i,i fi t«llls,;{30 i111\ar11111at1onof,353 
rh eumati c, 3~8 injuri es. prognosis of, 367 

M.ningitis, 1085 remote effoets fo llow ing, treatment of, 367 

~:~:~:i:~~~1~:1 '1 it7 ::11~fi 1i1:~1~'. ~~;;~~~l~~1i1: o~r 1::t~,~~i~~ ~~;376 

N,.i.;v1of lips,653 
of tongue, 6,)7 

~revus, 2'.l:~, 492 
,·errucosus,4il 

Nail, h~·J>ertrophy of, ·l72 
infla mmation of matrix of, 472 
ingrowing, '19, 47:! 

:\:lihi, disea<.;es of, 472 
X:1:::;alduct,strictureo1, 1066 

pol_rpi, .591 
i\asiun, 480 
;'\aso-pharynA"eal polyp, 593 
~avl:'l. See Umbiltcu..~. 
Nebula, JO.) l 
.Keee .. sity, triangle of, 1138 
Neek, nbscessof.638 

ccll11litisof1 G37 
cic:1 tri ccsof,6:l8 
congenital fistula of, 637 

hydroceleof,fi3tl 
contni-ionsof,f.rn9 
cysts of, 636 
di~eases and inj11rie.; of, 636 
emphyscmaor,6-& 0 
fist11he of, G38 

exposureof,377 
llll!SCUIO-~pinal, diagnosis of lei.ions of, 366 

exposureof,37i 
opera1ionson,:i6n 
pla"tic operation" on, 1133 

~:·1~:~;~~;;~~r~~~~·1ii<::J111~l~:C~~~d:~r~~o0~· :r~}or 
wry-neck, :iii 

rad ial ,d iagnnsisoflei;ionsof,36ti 
expo:.u reof.3i7 

recurrentlarync:eal.liiagnosi~oflesioosof,364 
spe<:ial, diag:nosi.- of lesions of. 363 
spina l acres,;or.\', exposu reof,377 
stretching-, :i70 
suprao rbital,exposureof,372 
su rgery 11f, 3;)2 
surnre.a!i9 
snihili-:of, 184 
ti bial,exposnreof,378 
ti~sur>, rei.reneration of, 31 
tumors ot; IVS, ~i.)9 
ulnar. diagnosi~ of lesions of, 364 

exprnrnre ot, 371 
woundsol, 3!i0 

anrlinjuriesof,359 
treatmentof,367 
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Nervous syphilis, 166 Odontomes,672 
.:\'euralizia,3,).J O'Dwyer's intubation instruments,618 

of hr'.u..'hial plexu::, surgica l treatment of, 357 CEdema, anthra.x 1 I:!.") 
ofjomts, 407 ofc.'flnjuncti\'a,1047 
of :;c:an-, surgica l treatment of, 3.)7 of larynx, 002 
of spine, 549 CEsophageal hougie:;1 681 
of :;tumpsand scars, 356 CEsophageclOmy, 683 
treatment of, 357 I ffisophaJ:toscope, t:i84 

~=~~~~!~::,'.:i37~quel:e of spinal sprains, 563 ~:~r,::~:~~~~·~11~;·a~tlon of, 679 

:\~~;.::.it~~:~~. t37~·hich il is applicable, 372 ~~;=~~s .;;:1(:e~t::·iJSt· 679 

.Neuritis, 353 gastrotom.''. and digital exploration of, 683 
!\euromata, 358 malformat11msof, 679 
!\eurotomy, 372 operations on, 682 
.Nippleandareoln,1021 sacculationof,679 

dii;easesof,1023 stricture of,679 
inflammation ol~ 10:?3 wounds of. USl 

Nipplesretrn(·ted, 1023 Ointments, 1213 
s11pern1uuerary, lO:W Omental grafting in abdominal wounds, 693 

1\itrous ox ide g:ts, 1120 Omentum, cysts o i~ /;)7 
N1Kles, syphili ti c, 164 disea.sei; of~ 7;')7 
Noma, ,'J.J, 942 injuries and diseasesof1 751 

Ladlh in, 9 tumors of, 758 
Nose,abscessof,576 Omphalectorny,806 

adenoru:Haof, 593 Onychia1 472 
ang~iomata of, &93 maligna, 472 
a~ymmctry of, 576 syphilitic. 156 
atrophic catarrh of,58.5 Obphorectomy, 1009 
catarrh of, 58ij OOphoron, 1012, 1013 
deformities of, 575 papilloni;llous c~·:;ts within, 1014 
enchondromataof, 594 Opacity of rornea. !051 
exostosesand osteomataof, .:;93 Operation cases, after-treatment of, 1111 
fissures of, .')76 Operations, dangers l'Ommon to all, 1095 
foreign Loclies in, 589 d;ingers, .special, in, JU!J6 
hypertrophic and atrophic catarrh of, 582 preparation for, 1100 
i11j11riesof, 598 Operative surge ry, genera l principles of, 1095 
p:tl'<1si1esin,500 Operculum.484 
plugging.of, 588 Ophryon., 480 
p\1ly pi ot,591 Ophthalmia,gonorrheal,87H 
restoration of1 U98 treatmcni. of,893, 1047, 1018 
rhinoliths in , 500 neo1iatorum, 1048 
septum ol~diseases and displacements of,576 1 st rumous, 104~ 
surgery of, 57;'} Ophthalmitis, s~·mpathHic, 10.)7 
surgical emphysema of, .)!)8 Opi&ihotonos, 69 

~11~;~rs0~r;,~~3 8f.~~~~:i!~.i~~~.·;~1;~ie:1\~~~;:G~~~1 :r:af~~o;is of, 501 
wounds of, 598 Orbit 1 diseasesof, IOl.ia 

~~~.~!J~~~~f~~,~~ities of, 575 orb~~:l1~1i::J1itii~,~~~; of, lOGJ 
Nurse, preparation of, for operation, 1101 pel'iostitis, 10ti3 

OBEJ,J0~,480 
Ohligatehaeteria,2 
Oblitcrati11gappendieitis1 748 
Obstruc1ion,feenl,iaO 

intestinal,711 
acute, 728 
adynamic1 738 
after-tre:11mentof, 727 
from ns<':1ridcs, 728, 729 
eh ronif',730 
from rnnereti ons,730 
from gall·stones, 729 
operative treatment of. 71!) 
in str:mgulation b.v band, diverticulum, 

flexion,or ;1dlu.,,., ion of intestinl's, di
rcet treatment of, 7~6 

surgical 1reatmentol, 712 

Orchitis,922 

I 
syphilitic, 169, 923 

difforential diagnoi;is of, 169 
wbercular, HH:I, 9~3 

Orthope<licsurger,\·, 339 

I ~1~~~~: .. :~·]~611, snrgery of, 257 

I
O;;sificationof mo"le.330 
Osteiti~ or hones of sku ll , 49J 

~i~:·~~~,~~'\gdu~:,9 261 
syphiliti <', difforential cli:ignosis of, 165 
tubercular, difforent1:1l diagn('l~is of1 165 

Ol:iteo-a.rthritis, <IU2 
O.steoblasts, 32 
O~tencla sis in genu ndgum, 346 
<)..;teoclasts,:{2 
Ol:itCfl-ma\;1cia,:?7 l 
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Ojteomata, 196 
of jaws, 668 
ofnose,.'ltla 

Osteo-myelitis, 259 
~nmmatous, HH. 
tnbercnlar, 78 

Osteo-perlostitis, 2.)8 
gummatous, 164 
non-!-.pccific, difforential diagnosis of, 182 
s~·philitic, 164 

dilforentialiliagnosisof,182 
Osteop1a.<ith:necrotomy, 267 

reseN ion offoot,394, 1172 
of&ku ll,48i 

Ostcoporo.sis,2.)!) 
Oiiteo·sar<.'Oma,'27·) 
O.steo-sclerosis, :!::i9, 260 
Osteotomy, ll ;)j 

forankylo<o;isofhip-joiut,391,1159 
{cuneiform) fol" talipes, 348 
fordeforinityaflercoxalg-ia,391,1159 
for genu valgum, 345, 34ti, 11 ;)$ 
throni:h neekoffemur, 1160 
snpracomlyluid,1158 

Othematoma, 108:! 
Otitisexternacircumscripta, 1083 

ditrusa,108:1 
media,catarrhal, 10~7 

chronic purulent, intracranial sequelre of, 
525,10!12 

purulenta chronic-.t., 1088 
Otorrhea,chronic, JOSS 
O\•arian c~·.st, 1011 

dia~n~isof, 1017 
intlarnmationor, 1016 
ruptureof,1017 
1mppura1im1 of. 1016 
torl'ionofpcd icleof,1016 

c.\'Slomata,1011 
dermoids, 101 :3 
hernia, 1006 
tumors,1011 

Ovaries. su rgcr_v of, 1006 
andt11W.remo\1alof,1009 

O\·ariotomy, 1019 
techniqueof,1019 

O\·aritis, 1007 
Ornry, cysts of, 101..J 

dermoidcystsof,1013 
inflammationof, 1007 
prolapse of1 1001) 
tumorsof,solid,1020 

Oxaluria.813 
01.ena,5i8 

PACllYM~:NINOITI~, 518 

p;;~;:;·~::l~~~~of,~~~:,~,::~.::· ,:~: 024 
Pain in genito-ur inary disease, 8:t6 
Painful subcutaneous tuberde, 359 
Palau\ abscess of, '179 

cleft,676 
congenital deformities of, 676 
necrosisof,679 
t11morsof,6i!) 
ulcerationof,678 

Palmara~-;,-16 
arches,lig-ationof,1144 

Palmarfascia,contractionof,311 
Palpation, bimannal, 9-11 
Palpebral paraphimosis, 1065 
Panaris, 46, 33~ 
Pancreas. aLscessof1 76.) 

cancerof,i66 
cysts of, it.ii> 
disea.ses and injuries of, j.)9 
wonndsof, 765 

~~~::~~~~~ 1so·~avi1is, 383 
Pa.nophlhalmitis, 1056 
Papilloma neuroticum, 471 

I 

Pap;lloma•a, 204 
ofbladder,860 
of Fallopia n tube, 1020 
of tongue, 657 
of vulva, 9-14 

Papill0111atouscysts within the oOphoron, 1014 
Paq11elin'sthern10-cautery, 1::!05 
Paracente~is, 624 

:rnriculi,:!17 
peri<'ardii,:U8 
thorncis,6'2.) 

Paral~·sis of bladder, 832 
of bowels, 738 
muscular, 328, 34~, 361 
from nerveinjuries.363etsa1. 
of orbicularis mui;;cle, 1045 
persistent, after fractures, 28i 

Parametriti'!, 100..J 
Paraphimosis,873 

palpebral, 1065 
treatmentof,890 

Paratoloid,80 
Paratyphliti s, 739 
Parench_vmatousi nflammation , 18 
Paresthesia, region of, 36t 
Parietal lobule, su perior, 485 
Park 's divided trachea·tube,016 
Paronycliia, 333 
ParoOpho rilic c_vsts, 101 3 
ParoOphoron, 1012, 1013 

I 

Pacot ;d gland, contns;ons of, 642 
cyst ic dilatation of1 643 
fistuhc of, 64t 
tumorsof,64!1 
wounds of, 642 

Parotitis,642 
suppurative,643 

Parovarian cyst>1, 1014 
Parovarium, 1012.1013 
Patella,fraetnreof,treatmentof,320 
Pathogenic bac1eria, :! 
Patient,e:'l'.aminationof,~foreoperation,1097 

hygienic conditions surroundi ng, 109fl 
m:ma~ement of, before operat ion, lO!f!l 
mental filateof,beforeoperation. 1097 
preparationof,1100 

Pediclein hysterectomy, lreatmentof,981 
of ova riftn c~·st. torsion of1 1016 

Pel\·icabscess,998 
cel\111itis, IOO·l 

Pcmphigus, 178 
Penis, :unputation of, 037 

cliseasesandinjuriesof1 934 
epitheliomaof,936 
frncwreof,H35 
gangrene of, 936 
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Penis, inflammation of, 936 
and urethra, relati\'e sizes of, 902 
wounlisot: 93.) 

Perforating ulcer of foot, 47, 4i5 
ofnasalseptum,519 

Perfora1ion~, inlestinal, search for, 691 
Periar1eritis, 2:24 
Pf'ricarditis, traumatic, :219 
Peric;mliuni, <liseases ol~ 217 

effusioninl0,218 
incisinnanddrainageof,218 
injuriesof,218 

Peri(·homlritis,60-1 
Perinea] lithotomy,842 

section,910 
Periueoplasty, 9-16 
Perinephricabscess,4i,819 
Perinepbriticabscess, -Ii, 819 
Perinephritis,819 
Perineum. rnptureof, 94.) 

complete,9-1?1,9-18 
C(lncealcd, 9-l:\947 
incomplete,9-15 
repairof,U-l6 

Slll'l!CI")' Of, 9-:1.5 
Periostiti:-:allmminosa,263 

ofboncso!skull,493 
dental.670 
orbital.1063 

PeriphlcUitis,221 
Peritoneal ca\'ity, 1oiletof1 i27 
Perito11eum, foreign bodies in, 751 

injuriesandc\iseasesof,751 
wounds of, 751 

Peritonitis,752 
adhesi\•etuhercnlar,75i 
appendicular, 739 
tibrino-plastic, 7,13 
plai;tic, 7.32 
salinecatharticsin,6!H 
septie,i52 
supp11rath•e, ii'>3 
treat111entof,7,H 
tul>ereular,756 

Perityphlitic absce~s, 471 742 
Perityphlitis1 47,i:19 
Peri-urethral abscess,873 

treatmentof1 MW 
Pernio,469 
Pesca\'us,349 

plamis,350 
Petersen's rectal colpeuryuler,849 
Petit'stourniquet, 1175 

triangle, 806 
Phagedena, }.)O 
Phagoc)'tes, 3, lG 
Pha,i:rocytosifl, 16 
Pharyng"eal tonsil,584 
Pharynx,carcinomaof,675 

cong-eni1almalfor111ationsof,672 
diseasei;of,672 
di,·erticulafrom,6n 
fistula~ of, 672 
lupus of, 77 
tumorsof,675 

Phim~i!'l,872, 9:l5 
treatmentof,889 

Phlebitis, 220 
Phleboliths, 222 

INDEX. 

Phlebotomy, 1206 
l'hlegrnonon!i inflammation, 19 
Pho:sphaticurine,812 
Phoi;phorous 11ecrosisof jaw, 667 
1-'hthisisandfisrnl:tin:mo,778 

of larynx, diflCrential diagnosis of, 168 
Piles, 769 

bleeding-, 7i0 
external,7i0 
internal, 770 

l'inguecula, 1080 
Pink eye. 1047 
Pirogoff'~ amputation, 1187 
Placenta,syphilisof. li6 
l)la:ster,adhe .. ive,1212 

breeches,3S!J 
splint,:Wl 

Pla:ster-of-Paris bandage, 290 
dressing, 1203 
sp lints,289 
in syno\'iti;:1 380, 381 

Plastic operations on bones, 1134 
onm11sclts, 1133 
on nen·es. 1133 

surgery. 1126 
Pledgets, 1197 
Pleura, injuries and diseases of, 622 
Pleuriticeffusion;:,6:!2 

operati\·e treatment of, 62-l 
Plexus, brachia!, exposure of, 377 

cerdcal,exposureof,3i7 
Pneumatocele, 491 
Pneumecwmy,621,629 
Pneumocele,634 
Pne11motomy,621,629 
Politzer's method of inOating tymp:mum, 1088 
Pol)·dactylism,343 
Pol)·pusof middle ear, 1092 

nasal,591 
naso-pharyn~ea\, 593 
of rectum,780 

Port-winemark,49:? 
Potassium permang-anate and oxalic acid for 

di!-infecting hands, 1103 
Pott't:diseaseof spine, 78,553 

treatment of, 556 
fra.cture,324 

Poultices, 1~12 
Powder in skin, 118 
Precentral sukus,484 
Pregnancy,extra-11terine, 1001 
Preparation of patient for operation, 1100 

of surgoon, n~istants, and nurse for opera-
tion, 1101 

Prepuce, 873, 889, 93-5 
Pressure,cligitnl, for anenry;:m, 237 
Primary syphili s, 13H 
Probe, Flnhrer'saluminium, .)14 

:\~!)a ton's, I I 4 
telephonic, of Girdner.114, 516 

Prncidentia nteri, 945,972 
ProC'tect0my, 781 
Proctotomy, 78;') 
Prolapse of anus, 7i3 

of ornry, 1006 
of rectum, 773 
of uterus, 972 
of \'agina, 954 

Proliferation of cell!i, 15 



Prostatectomy,917 
Pro.~tategland, anatomy of, 912 

atrophy of, Hl3 
calculusof.921 
di~ea:>es of, 91~ 
hypertrophyof,913 

diagnu~i:s of, 91;) 
double ta:-trntion for, 918 
pathology of, !113 
bymptom!' ol~ 91.:l 
treatmentof,916 

castrationin,!)18 
Whitc'!iopcrationfor,918 

injn ries nl~ \JI 3 
malignant disease of, 916, 920, 921 
tube rcl t::of,9:.W 
wounds of, 913 

Prnst:ttic aU~cess, 8Ul 
treatrneutof,891 

Prostatitis,87-1,U:!O 
acute,9:.W 
chronic, t1·eatmentof,891 
follicular, acute, 881, 920 

ch ronic,tl:?U 
treatmentof,892 

gonty, 9:!1 
parenchymatous, 920 
treatmentof,891 
tubercular,9:!0 

Pr1l:-;lalO-<'.''l>titis,treatmentof,891 
Proi;tatorrhea, 881 
Prnritus:mi, 77-1 

ofvulva,913 
P:-~urnnoma, 201 
Pa•udarthro!Sis,295 
P!'emlo-impotence,926 
P:sendo-leukemia,.J62 
l'se11do-ccdenia.bacillus,9 
l'beudopoclia, 1:2: 
l ':.oasaUscer;s,45,l).j6 

treatrnentof,560 
Ptcrion,480 
Pterygium, J. 0.jQ 

operationfor,1067 
Ptorna'ines, :! 

in traumatic gangrene, 9 
Ptosi8, 10-I.) 

operation for, 1063 

f,:~~~1i1~;;:j ¥;~~worele, 9"1 
Puncta.lachrynrnlia, malposition of, 1066 

stenO!<isof, 1066 
Puncture, 120.) 

of bladder, 830 
exploratory,912 
of ~uba rar hnoid space, 496 

Pupil, Argyll-Holx>rtson, 523, note 
artihcial,1069 

Purulent infiltration, 42 
Pm~, JO 

bluc,41 
ichorous,41 
sanious,41 
tubcrcular,75 

P11s-corpuscle51 41 
Pustule, malignant1 124 
Putrescin,2 
Pyeliti~. snppurativc, 816 
Pyelo-nephritis, 816, 817 

lNDEX 

Pyemia1 62 
in:menry!:mi,230 
afterfracrnres,288 
and thrombosis of lateral sinus, 529 

Pylorectomy, 708 
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~;~::::'.·:~rn~:~i~rctme of, digital <lirnl-

P)'OC'yanine, 7 
Pyogenicbacteria, 2 

cocci. ti 
membrane,45 

Pyo-ncphrosis. 817 
Pyosalpinx, 9\l8 
PyoLhorax,623 

Qun,umsuturc, 1109 
(1.uinsy,673 

RABI~, 127 
B.ailroadinjuriesofbpine,562 
Jfanul3,21-l,t:).jl') 
Ray fungus, 1 3~" 
Ha.ynand'sdise:ise,l51 
Heactionsofdegcneration,352 
Rectalcolpeur)'llter,S-19 

insufllat ion of hydrogen gas or filtered air, 
712 

Rectocele, 91-\95-1 
Recto-urethral fi1otul:c1 ii!l 
Recto-\•aginal fis111la, ii9,9.53 
Hecto-vesical fistula, ii9 
Rectnm, ab:icel'iSof,776 

can('erof,180 
diagnosis of, 781 

~~:~~~~1(;;::t~~\~tfo~~~ations of, 76i 
exc isionof,781 
foreign bodies in, 774 
imperfornle,ifi7 
injuriesanddisea>iesof,7()7 
manual explorntion of. 713 
opening into blarlder, 767 
polypusof, 780 
prolapseof,ii:l 
$3f'('Olll:lOf,i80 
strictureof,784 
surgical anatomy of1 767 
syphi li t iculremtionof,7i9 

I 

tui>erculac nlt~rationof, 779 
tnmorsof,780 
villousgrowthsof, 780 
warty g rowt hs of, 780 
wo11ndsof, 715 

Rectusm11scle,ad\'ancementof,forstrabismus, 
1080 

Reef knot, 2!>1 
Reflex.definition of,548,note. 
Reid'sbaseline1 il:!O 
Relation 1 0~ . ..rboroo:;perrus to Puget's disease, 

Relaxation sutu re. 1109 
R ennlnbsce8..<.i,816 

calculus,813 
fistula, 820 
hemorrhage, 82 1 

Repair,theprO<'essof,2!'i 
Rcpositiociliorum, 1064 



1240 LYJJEX. 

H.e.seetion , 1154 
ofankle,1170 

~}Y~~;~ ~:.f:)wcr exlremit~', 1172 
of upper cxtrernit~·, 1I6i 

of clavidc, 1163 
in contiguity, ]J,').) 
in continuity, llOJ, 1108 
of foot, 1171 
formal or typical, 1155 
after gunshot wounds, Jli 
ofhip,1168 
informaloratypical,lJOO 
intermediary,115•) 
of interpha\a11gcal Joint, 1168 
of.iaw, lowc1·, 1102 

upper,llOO 
of knee, 1J 69 

~~ ~\:~~~:~:~~~~~S1~~~:1~~;1 joi11t, i1 os 
osteoplasti(•, 1155 

offoot,Jli2 
ofskull,48i 

primary, UM 
of rilJ;., 6~i, G28 
of scapula, 1JG3 
secondarv, 11.'Ki 
ofshouliler,1164 
of wri:-t, lllii 

Hesidual11rine,833 
Resolution,20 
Hespiratory or~am~, s1_1rger~· of, 5i5 

tract, sypl11lisof, lli8 
Rcstinjointtubercnlosis,383 

after operations. 1111 
Hetcntion cyst.of gland of Bard1olin, 94-1 

ofmine,8:!9 
treutmcnlof,891 

Rctractionornippleinca1einoma, 1033 
Uetractorfvrarnput:uion,1 176 
J~ctro-peritoneal tumors and <')'SIR, 737 
Retro·pharynge:d :ihseess,556,675 

treat111entof,560 
tunuiri:.,676 

Hc\'erdiu's mcthrnl or skin·grafting, 1129 
Rhalxlo-m,\'Orrrn, 1!18 
Hhachitis,8:J, 181,:lil 
Rheumatic arthriti~. 401 

ortemporo-maxillar)·articulation,669 
gout. 402 
myosi1i11,328 

Rht:mnati:,;lll, gonorrheal, 100, 877 
trentmt!11tor, 893 

nrnscul:ir.3:!8 
Rheumatoidarthritir.i,chronic,402 
Rhigolenet.pray, ll:l4 
Rhinolithil, 590 
Rhinoplasiy,598 
Hhinosderoma, ;)76 
H.icebndie.1i,79,332 
J{ickcts,83,271 

lliflerentialdit1g-no!<isor,t8l 
Rin~, Abb~'s, 7'.ll,7'.!.'l. 

Brockaw's, 7·22 
Reno's, 720 

Rizifonn bodies, 70, 3~2 
Bobb and Clhrisky's, bacteriological study of 

s11111rcs,IIO.} 
Rodentulcer,210, 416 

l
.Holando,fissureof,481 

Cl1iene's method of fixing-,-181 
Rongenr forceps, Hopkins', 4tl7 

Keen's,493 
Rose's operation on thcGasserian ganglion, 374 
Roseola, i;yphilitic, 154 

h)·droceleof,10:.!0 
Round ligament, shortening of, 969 

I ~~~!~c1i~~tsl 1204 
Runture,785 

o-fbla<lder,831 
orrliaphrag:m,035 
or gall-bladder, i63 
orintestines,7!0,711 
ofli\•er,761 
of J11ng, 632 
of nu:mhrana tympani, 1086 
of muscle, 327 
ofovarianc)·st,101-1 
or perineum,945 
of sphincterani, fl45 
ofspleen.7G6 
ofstomach,'G9-t 
oftendon.33.) 
orurethra,867 
ofuterus,9.)i 

Rydygier':sopcration, 783 

SAC, hernial, iSti 

I 

la<h,ymal,1045 
~acral 1mnor, congenital. .)48 
Sacro-iliac jointclif'ease, 396 

tuberculosis of, 396 
Saemisch's nicer of rornea. 10;)~ 
Salineca1lmrti('S in peritonitis, G!)-1 

l

:::!alivar.vconcretionsorcalculi,643,658 
fistnlw,642 
glands, 6-12 

I ~::~~~~::?;,a:;., 
Sanious pns, 43 
Saphenous ,·cin, internal, \'arix of, 222 
Sapremia, 59, 60 
Saprogenic bacteria, 2 
Saprophytic bacteria,'.:! 
~arcocele, s~·philitic, 9:!3 
Sarcoma and ~arcomata, 198 

alveolar,201 
bacillus prodigiosus in, treatment of, 203 
nf bone, ~75 
of bones of skull, 494 
of breat11, 1031 
diagnosil' of, 202 
g-iant-<'elletl. 201 
immuni:recl sheep's scrum in treatment of, 

203 
of intes1inc, 736 
of jaws, GUS 
of kidne~·, 823 
or lymphatic glands. 463 
lympho-,'.:!01 
niel:inoti<',201 
mycloid,:W l 
ncst·celled,:lOI 
prog:nrn>is of, 203 
ofrc<'turn,780 
ro1mc\-celled,:.?OO 
ofski111 477 
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~arcoma aod Sarcomata, spindle-celled. 201 Heptum, nai-al, deviation of, 579 
subperiosteal, :W:J perforating ulcer of, 579 
of tel.tide, 92..J. Seque:.tra, 20-:l 
of tonsils, 674 $eq11es1rotomy, 265 
toxins of ery:.ipelas in treatment of, 203 Sequestrum, 264 
treatment of~ 203 Kerous inflammation, IS 
of uterus, 997 Serpent-bites, 122 

~ayre's dre~ing for fracture of clavicle, 302 Sex, relation of, to operations, 1098 
jacket, 5·>8 Shock, 89, 10!J5 
knee·splint, 391 Shouldt!r, cerebral center for, 485 

8calds,4Uti :Shoulc\er·:iointdisea~,394 
oflarynxandtrachea,613 excii;ionin,395 

Scalp, aUsce!>Ses ol~ 497 tuberculo:.is of, 394 
di<.;ea.ses in\1oh-ing, 490 Silicate-of-soda dre~ing, 120cl 
fatty tumorsof,401 8ilk, 1104 
horns ot~ 49 1 Silkworm gut, 110-l-
inllamrnation of, 490 i Silver-fork deformity, 31:.? 
mo lesot: 491 Simple ulcer of tongue, t.it.i2 
selmceous Lumorsof, 490 Sinus, 50 
tumol"li of, 490 cavernou.::, thrombo~is of, .)30 
warts of, 491 frontal, di~e:c:es and iujnrie:; t?f, ;)_9~ 
"''otmds ol~ 49i lateral, pyem1a and thromLo.~1~ ot, v:?9 

&•ai·ifi<.·atiou, 1203 maxillar,\',•596 
8cars, hypertrophied, 493 petrosal. thrombosis of, 530 

neuralgia of. B56 spl1enoidal, 595 
Schede's opemtion, 028 Sinuses of brain, wou nds of, 50.j 
Sciat1c:i1 3·10 Skin,ca rcim1maof, 477 

surgical treatment of, 3.;7 malignant diseases of, 476 
Scirrhouscarcinomaof Ureast, 1033 sa rcom:~of, 477 

carcinom:ua,207 surgicalcli~asesof,40.t 
Scirrhus. atrophic, 207 tnlierculosis of, i5 

of bre:1st, 103,l Ski n-grafting, He\'erdin's method, 1129 
duration of life in, 207 Thicrsch'smethod, 1131 
of tebticle, 924 Skull, atrophy of bones of, 493 
wi1hering, 107 cari~of bones of, -1.93 

of breast, 1033 epithelioma of. 494 
Scleritis, 103-! hypertrophy of bones 11f,493 
Scleroti(•1 diseases and injuries of, 1054 necrosit( of bones (1f, 4\J3 

inflammation of, 1054 osteitisof bones of, •1\13 
woundsof, lO•H periostit isof bonesof.493 

~co l iosis, 83, JbO points named by Broca in, 480 
Scrofnla, 82 sarco111a of bones of, 49-l 
Scrofulo<lerma,76 tumorsof,-194 
Scro;ulous abscess, 45, 76 8 lo11ghs, 53 
Scrotum, diseases of, 932 Smell, ct>rebral cen1er for. 4~6 

elephantia.sisof,933 Smilh,NathanR,antcriorsplintof,:W3 
e1•ithelioma of, 933 Steph~n, amputation of, 1 lti8 
re<lema.of, 932 :':nake-h1tes, l~:l 

cmvy, 71 Sr1ellen's operation for ectropion, 1065 
Sebaceous cysts, 21:l, 464 forstrabismus, 1080 

of ex ternal auditory canal, 1084 Rounding for urinary calculus, 8:l8 
of scolp, 490 Kpanish fly, 120-1 
of vulva, 9-14 :'J>eech, Broca's center for, 4~5 

Second intention, healing by, 27 ~perrnatic cord, cli~e:_ises of, !)31 
l-icc11on, abdominal. See Abdominal section. hydrocele of, diffused, 931 
St.>dillot'samputation, 1188 encysted, !)32 

method of removal of tongue, 665 lipomala of, !);;t 
!-:enn's bone chips 113.t rnal1g-nantgro\\1hsof pr1mlr\, 9:lJ 1 

~~~.~~~~~~~::1i~ri.a~~l~~~2 ~:~J:f1~1~t~~a; .~ i ~~:~p~l;:e of, 945 
~eparatiou of lower epiph)·sis of hurnerns, 310 I Sp!iincterif:imus. 774 

~~i:ii1'.'.;,7,'.~~~ i~~~ ~~· iz., •. 201 ~:;::;~'.~[~!;J.~:}'.'.~g~ion or, 005 
intoxication,3,59 contusiono.f,564 

Sel'tiremia, 59 I thcca, lapping: of,.:H)8 

~·:.t:~1 ~~~~~~~:~::3~88 ~~:i~~ds ~f, ·~~:') • 
t('mperature of, 60 hemorrhage, 56-5 
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i::.pinuljacket, 585 
meningorele, 5-l6 
tlllllOri;,;J-li 

Spine, nl>sces-. of, 5.)-l, !)5fj 
absc~..;esof,trealmentof,;)(jQ 
conge11it:1\ deformilie:; of, J45 
cnrvalU reof,ante rior, ,)53 

la1 e ral,.).jQ 
posterior, 5,)~ 

currnturesof,5.30 
dermoidc:ysisof.547 
ext'11rva1 ion of. 550,552 
extramednll ary hemorrhage of, 565 
incun·ationof,5.)0,553 
intramedullar~' hemorrhage of, 565 
lipumata of,f147 
neuralµ;ia.of,5-19 
P ott's <li seaseof,553 
loipramsof,.)62 
snrgeryof,544 
tuberculosisof,W3 
tumorsof,541 

Spirillum, 1 
Spleen, :d.>Scessof, i66 

cysts of, 7ti6 
gu nshot wound of, 706 
injul'iesanddiseasesof1 766 

::~'l)~I;,~, ~~J66 
.sy philisof.1 8 4 
tu111orsof,il:i6 

Splenectomy, 766 
Spl int , pla..r..ter, t91 
Hplinter of bone, separation of, 2i8 
Splints, 1114 

Gooch'stlexiblewooden1 289 
mouldcd,289 
pl:H;ter-ot:.Paris, 289 
wire-gauze, 2M9 
wooden, 289 

Spondylitir.i, fi.13 
d1-fornrn.ns, 053 

Rponge!l, 11 03 
8pores, 2 

eHCct 11f heaton,4 
Spra in,408, ·H 5, 562 

ofback,562 
f.:puta, tubercle bacilli in1 5 
Squint. See Strabismw;i. 
Stab wounds of abdomen, 685 

of1;pleen,7Ci6 
of slomach1 Ci95 

Rtay-knot of Ballance and Edmunds,~~ 
Staph ylococci, 1 
ktaphylococ'C11sepidermisalbm=, 11 09, 111 3 

p~·ogenes a\l.1Us1 6 
a11reus,6 
cit reus,6 

Rtaphyloma of cornea, IQ.)3 
ope rations for, 1067 

Staphylorrhaph y, 6i6 
Static electricity, 1210 
Stenosis, cicatricial, of stomach , 698 

of intestine, non-malignant, 735 

St~~·s~~1'1;c~~~~c~;:s'~~~~~t~l~~~ of, 64~ 
fist11l~of, 6!2 

R!ephanion, 4~0 
Slerilit~·. 926 

Sthenicinfiammation,18 
Stomach, ca rcinoma of, 700 

cicatricial stenosisof,698 
contusionsof,G9-1 
dilatationof,698,699 
diseasesanclinjuriesof,694 
evacualion of,712 
foreign bodies in , 696 
gun:-ihotwountlsof, 695 
irrigation of, 712 
Ja,·ageof, 712 
opcra tionson,702 
ruptureof,694 
stal> wounds of, 695 
suturing of wounds uf1 692 
u l<:er of~ Ci97 
wounds of, 694 

StornaLitis, 6;i5 
mercurial,6SG. 

Stone in tli e l.tladder. See Calculu.s1 urinary. 
Strabb.mus, 1061 

ad\'ancementofrectusmusclefor, 1080 
.\rlt's method of tenotom.'' in, 1079 
Crilchett'i;s11bconjuncti\•11l1enotomyfor,I080-
(; raefe's method oflenotomy in, 107V 
operati ons,1079 
Snellen's operation for, 1080 

st:~:~~~~~~r~:·~r~~~~ 793 
alxlorni nal sectionin . 799 
after-trcatmentof,797 
diagnosis of, 796 
s~·mptomsof, 79,5 
treatmentof,i96 

Strangulation of intestine by bands or diver-
licula, 734 

local changes from, in hernia, 794 
mech:mi:-;mof, in hernia,794 
red uctionafte r,797 

S1reptococd, 1 
8 trepwcoccus erysipelatis, 7, 6!) 

pyugenes, 6 
Strictlll'f' of larynx and trachea, (i05 

of nasal duct, 1066 
of a>S<)phag-11'-, 679 
ofpylori1s,cicatricial,digitaldi\•ulsionof,i05 
of r~tum, 784 
ofureter,825 
ofurethra,899 

Strumn, 645 
S1r11mi1is in goitre, 645 
Str11rnm1sophthalmia, 1049 

ulcerofpalate,678,679 
Stmnp!i, neuralgia of, 356 
Stye, 1013 
Suliaraehnoid ~pace, puncture of. 496 
Sulxfavi:m artery. Keen's method of comp ress-

ing. IIS2 
Snhlingnal cysts, 658 

gland, 644 
Subluxa.tions1 415 

in knee-joint disease, 392 
Sn!J1naxill:1ry angina , infectious1 638 

glancl ,fii!leasesof,6H 
RuC'tion of lens, 1073 
Sulc·ns, frontal, infe1·ior, 484 

superior, 484 
pre<'entral, 484 
vertic..'11,484 
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Supernumerary digits, 343 
lire:1st~. 10:!:! 

Suppuratinn, 36 
acute,treatmcnlof,3G 
with bal'teria, 7 
after wornHI~, 104 

S11pp11rative inll:1mrnation , 19 
811pr:1rnnrginal ~.nus,48!"> 
811prarne:ual lri :rngle, 527 
Suprn1111bic ey~totumy, 847 

lithotomy,847 
Surgeon, preparation of, for operation, llOl 
Sun.:i<·al feve r, 34 

kidney, ncphrectomy in, 819 
scarletfcver,37 

811spensionappnrat11s, llH 
8utmeand S11tu res1 90, 1104 

buried,1110 
lmtton, 110~ 
continuou .. ,1108 
Czerny·Lemberl, 692, 725 
glover'g, 1108 
iuterrnptetl,1108 
Lernbert,692,7:1.'} 
of nen·e, primary, 369 

secondary, 3i0 
quilletl,1109 
relaxation,1109 
sel.'omlary,1110 
subeutaneo•1s, 1110 

of llalsted,1108 
of te:idou, a;~;j 
twisted, 1109 

8ut111'ing, methods of, 1108 
8wedish turnip pJa,..ter, 720 
Sylvius, fis:sme of, 484 
Symblepha ron, 1044 

operationfnr.IOG4 
Syme'sarnpntation, ll Si 
Sympathetic irritation, 1058 
Syrnpathizi11geye, 10.}7 
8ymphyseoton1~·, 939 
Symphyse«, pelvic, sepa ration of, 314 
S.vmphysi~. pubic·, separation of, 314 
8.n1cl11·ono11s OJ'eralions, 109~ 
Syn<lactylism, 34.~ 
8ynechia, .)76 
Syuovitis. :rm 

pannous.3"i3 
pJ;1ster of Pat·is in, 380, 38 1 
tulJercular,79 
urethral,877 

Syphili<les, 153 
pal111ar. 1.)6 
papular, 151 
p:q111lo·s<J11amous, 156 
plantar, 17)6 
pustulal', l57 
tulit>rc:tdar,1,)8 

dillerential diagnosis of, 159 
Syphilig, 13,5 

bncillusof,9,135 
ofbone,16!l,180,272 
of breast, 1028 
cerebral,166 

diagnosi~ of, 16i 
of ear, 180 
g1.mer1d, 153 
here<litary,172 

Ryphi lis, hereditary, diflCrential diagnosis of 
osscouslesionsof,181 

~:,~~:~~<~;.n~~,cf~~~~'~:~~8~r, 176 
primary i:;tai:;eot: 177 
se<'lmdary ~iage of, li7 
treatmentof,188 

inherited, diaA'no:-isof, 185 
interstitialkeralitisfrom,1053 
prognosis of, JS.) 

intermediate period, 137 
of inteblin:.d tract, 168 
of larynx, ll~;), U03 

diflerential diagnosis of, 168 
of li\•er, 180 
mcrcuriali n1111ction in,l7 1 
methods of transuiif>Sion of, 137 
o f mouth, terti:u·y, 161 
of mn!it·les, IG:! 
ofneck,640 
ofnerve·centersand nen·e", 184 
of nervoussystcm, 166 
period of pri111a1·y incubalion, 136, 137 

of primary symptoms, 137 
of secondary incubation, 137 
of secondary symptoms, 137 
of tertiary symptoms, 137 

~Fi~:1~f1'.n{~~\" tract, 168 
secondary, 153 
ofspleen,184 
of teetl1, 18:~ 
oftest iel es,169,185 

I 

t<ao.sm;-oobi\;tyof, 173 
tochild,175 

treatment of, 170 
vapor baths of mercury in, 151 

Syphililic buboes, 151 
orchitis.0:!3 

dif1e1ential diagnosis of, 169 
osteo·periostitis,164 

differential diaguosisof, 182 
sarcoce le,923 
teeth.671 
ukersof conjnncli\•a, 1030 

ofpalate,678 
ofrecrnm,i79 
of tougue, 6.)!) 

Sypliilodermata, 153 
Syringo·111:'·elia, 546 
Syringo·myclocele,546 

TA.BF.TIC ARTll ltOPATHY, 405 
Tngliacotian method of rhinoplasty, 599 
Talipes,346 

calcaneus,3..!fi.349 
congeuita l,:Hi 
ec1uino-rnrns,347 
equinus,346 
non·congcnital, 34.8 
\'a\gus, 3..!6, 3!0 
varus,34.G 

Tapping. See Paracente.sis. 
Tarsalc.v,c;.t, 1043 
Taxis,796 

abdominal,713 
when contraindicated, 797 
in femoral hernia. stra n~nlated, 804 
in ingninal hernia, str:rngul:1ted, 802 
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Taxis, method of performing, 796 Th romLOl'is of pectoral Fi nu-., 530 
in umhiliral hernia, s1rangu latecl, 805 and pyemia of lateral t- inm•1 .l:W 

Teeth, diseases of, 670 white, 57, 58 
extraction or, 671 Thrombus, 57 
Jln tchin...on's, 183 white, cu re of aneurysm Ly, :?42 
irreg1d:1ri1it>.'i of, 671 Thyroid body, l)-1.) 
f;_\·p hil itic, lb3 laryngotom~·, 608 

Telangiecta .... is, 223 tumors of, 6-18 
Temporu-maxillary a rticu lation, arthritis of, Thy roidea ima artery, 6 15 

6ti\J Thy roid ec tom~" 648 

Tend~.~e::~!~,\~~~ note. ~:;~:~~~~~~~~; ~~~ 
lengt hening of, 328 TiccOn\' ulsif, 3.;5 
regenera1ion of, 31 douloureu x, 355 
rnpt11re of, 3~l5 Tinea tarsi, 10-13 

Tendon -sheaths, tubercul osis of, 79, 332 Toe-nail, ingrowin~, 4i2 
Tendon suture, 365 T oilet of peritoneal c:tvity, 727 
Ten.dous,disease~and injuries of, 331 T ongue, can<..-erof, 660 

d1sp\acC'mentof,336 chant· i·eof, 143 
wounds of, 33,} epitheliorna of, 21 0, 211 

Teno-s.rnovi tis, 331 foreign bodiei:; in, 663 
chronictubercu l:ir1 33:l gu mumtaof, 660 

Tenotorriy for~trabismus, 1079 malforrnationsof,656 
fortalipes~1uino-varus, 348 mucous tubercles of, 660 

Tents.1197 nre\' i of,657 
Teratornat:t., 212 operations on, 663 
Tei;ticleand Te:;ticles,carcinomaof, 923 papillornata of, 657 

(encephaloitl ), diHCrential diagnosis of, parenchymatous inflnmmat ion of, 659 
lt.i!l remornl of,entire,663 

con~enital deformities of, 92:! partial, 663 
cystic, 92-1 swa llowing of, 6:)6 
diseasesof,92:! sy philisof,659,6G1 
enchoml romaof, 9:N. tnberculosisof, 76, 660 
hydrated,9:!4 tnmon;of,6.)7 
intlammationof,!-l22 ulcerof,tubercular,660 
malig:llant disease of, 923 ulc.'(>rations 01~ diagnos.is from chancre, 143 
l'etained, 922 wanytumorsof,6.)7 
sarcoma of, 924 wounds of, fi62 
scirrhm:iof, 924 Tongue-ti e, G.56 
s_vp hili sof, 1G9, 185 Tonsil and Tonsils, calcareous concretions of, 
tuUer,•ulosisof,7i 6H 
unde~ccnded, 9:?2 carcinoma of, 674 

Tetan11s,H9 c::iseousconcretionsof,674 
acute,G9 <'hancreof.143 
afterfr:ictures,288 faucial,58-1 
amputationfor,1174 hype rtroph )•of,673 
antito:xine, 71 lingual , 584 
bacillus of, 8, IJ9 lupus of, 77 
cephalic,70 malignant tumors of, removalof,G74 
hydrophobicu.;, 70 pharyngeal, M!4 
neon:1toru111,70 sa rcomaof,674 

Te1t~~~~~ '.1~~c 1 69 I T:1~1;iiJ,iti's:l~;l~gnant, of, 674 

'rloaycis8~~~7,7,;:0';;, ;i;~~crsch"s method of T':.':,',~',~~~·~~;'hage aftec exfract;on of, 672 
Theci tis,33 1 . Toothache, 67 1 

:~::;~~:~:~;~~~~::.y~1}:~1~·~llil1~~1 1205 :f~~i~'n~i~l 
;!: J; ~~~~:~l,1~s1 ~~~ 1~;~11\ 1~1~ ;~~;1-grafti ng, 1131 To~~i~~l(/t~,1~~~ ornrian cyst, 1016 

Tl10~~'.~~~·11~111~}; ~~gu1rc of, 454 ;~:~~~~~?.: '.e~9or Petit, 1175 

~::~;g~f,f~~~[~:voJv;ng, 
631 

r.;i~~'~g:;;~~•<l scalds of, 613 

Tlironil.x)sii.,5i Trachen-tubes,616 
ofca\·crnous!linufl,530 Trache locele,610 
diagnosis of, 533 Tracheotomy, 6 13, 614 
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Tri~~·;~.~~~~1;~"of f\~~~~~~~~tr61e1nt of, 617 

i~~~~ri:~1i1~n 1~8blood, 1207 
after hemorrhage, 2.)() 

Transmk.:;ion of hereditary s~·p hili ::;, li3 
of microbicdh,ease, 3 
of sy11hilis, 137 

Traumatic aneurysm, 242 
delirium,37 
epileps.\·, 538 
fe,·er, 34 
gangrene,52 

ptomaYnesin,9 
h_vsteri:i, 563 

'J'rendelenb11rg7sposition,719,981 
Trep!1ining for arrested developmeut,543 

forccrelJrnlabscess,524 
in fracture of 11kul l, rn\es for, 508 
for insani1y and other mental disturbances, 

.j~3 
forinveterateheadache,5.13 

Trian).(le,carotid,inferior, 1138 
superior,1137 

ofelection,11:37 
Lesser\;, 1140 
of neces:sit~', 1138 
suprameatal, ;):!7 

Trichia:-i", 1044 
operaliunfor,106.1 

Trismus,70 
nasce111i11m,'iO 

Trunk,cerebralt..-enterfor,485 
Tru;;s, 787 

how to measure for, 788 
Tubal pregnancy1 1001 

diagnoi;isof,10U3 
tre:ttmentof, 100:3 

Tubercle, a11atornical, 74 
bacillusof,73 
miliary, 73 
painful suhrutaneo11s, 359 

T11Uercles,m11co11;;,204. 
Tu l>crcularart hritis,381 

ascit~, 756 
fistula,77 
o:::teo-111.,·elitis, i8 
peritonitis, 75ti 

adhe-ive,i56 
s_vno\'itis,79 
ulccrofton!Cue,660,GU2 
ulceration of rcctu111, i79 

Tuberculin. 80. 642 
deri\':ttivesof,81 

Tuherculo,;is,n 
ofankle-juint,3!l3 
oflJone.78,267 
oflire:ast,i7,1028 
oC elbow-joiiH , 395 
of genito-urinary tract, 77 
ofhip-joint,3i:!I 
ofintcstinalcanal,77 
ofjuiuts,79,H81 

diagnosis of, 382 
prognosis of, ass 
treatmentof,383 

ofkidney,821 
ofknee-joint,391 
oflaryn:c,600 

Tuberculosis of lymphatic glands, 79 
ofneck,6.11 

of mucousmembran~,71j 
of muscles,76 
of the punniculus adiposus, 76 
ofsacro·i liacjoint.396 
ofi;Jwulder-joint,394 
of i;kin, 75 
ufthespine,i8,553 
oftencl01M;heall1s,79,332 
oftesticle,77 
of tongue, 76, 660 
\'Crrucosa,76 
of the vertcbnc, 78, 553 
ofvulva.913 
of wrist-joiut, 3!}6 

TuheRand o\•arie,., removal of, 1009 
Tuffoell'smet hod inaneurysm,234 
Tumoralbus, 79 
Tumors, 190 

of antrmn, !)!)7 
ofauricle, 1081 
of IJl:ulder, 859 
of bone, 27:l 
of brain, diagnosis of . .'l34 

dilforential diagnosis of, 523 
prognosis of, 536 
treatmentof,537 

ofbreast,lO:!S 
male, IOIO 

of broad ligament, 1020 
carti laginous,19.) 
canbesof,190 
ofchoroid.1057 
ofcicatrices,473 
t'lassitica1ionof,IO:l 
derrnuid,ofconjnnctiva,1030 
diagnosis of, l!):l 
epilJlaslicandhypoblai:;tic1 206 
ere<'tile.198 
ofextern:ilauditorycanal,1083 
of Fallopian tube, 1001 

malignant, 1020 
fau,·,19-! 

o.f sca lp, 491 
fibrous,193 
fr.cta l,548 
uffrontalsinus,595 
g landnlar, rns 
growth of, 191 
intestinaJ,73.) 
inlracranial,531 
intratlioradc,6:$0 
ofjaw.,;;,668 
of kidney, solid , 822 
of larynx, 607 
of lip~, 6.)2 
ofl iver,760 

:t~1i1~1~111~ 1~:::T~1~a1ions for, 117-! 

mesolJlasticor connective-tissue, 193 
lllUC0ll8,197 
of m11scle, 330 
muscular, 198 
ofneck .610 
ofnerves.358 
ofnosc,591-593 
of omentum, 758 
origin of1 19(} 

12-!f> 
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Tumors, osseous, 1\JG 
O\'arian,1011 
of ornry, :.olid, 1020 
ofpala1e,U79 
of paro1id, 6-13 
ofpharynx,675 
of rectum, 780 
re1n1-pharyngeal, 67{) 
of i.~·al p, -WO 
ofsknl l,494 
spinal,547 
ofspinalcord,548 
of:,pleen,i66 
of s11\;111axi llary gla11d , 644 
ofthyroid 1 G.J8 
of wuguc, 6.J7 
oftonsi l!',U74 
tooth,672 
oftrnchea,609 
treauuen t of, 192 
of uterus,UiG 
of vagina, U5-I 
''a:s<:ula r,198 
villous.101 
of \'uh·a,9-14 
wart~·,:W4 

Turpentinesll1pe, 120-1 
Tym1n11um, me1hods of inflation of, 1088 
Typhlitis, 739 

CLCE!tand Ulcers, 47 
ofanus,775 
atonic,48 
callou~, 49 
can<.'crou~, of ski n, 477 
of cornea from herpeszoster, 1052 
eret hi !>t ic,49 
ex11l>cra1111 4!) 
of foot, perforating, 475 
fun g:ouf;,49 
hc:dth v,49 
irritable,49 
oflarynx,604 
i\Ja~jolin's, li0-1 
neuro-paral~ tic, 47 
of no:.e,M-lU 
painful, 49 
perforalin~, nr foot , 47, 469 

of na:;al beplum, 57!) 
phagedenic,49 
roc:lem,210,476 
Saemi~ch 's, or co rnea, 1053 
simple, of tongue, 6U2 
spedfic,50 
ofslomach,697 
strmunus,orpa late,G78 
syp hiliti c, of conju nctiva, 1050 

of palate, (i/8 
of wn1.p1e, H6 1 

deep, UUO 
t11hel'clllar, or tongue, 660 
varicn:;:e,40,2:!2 

Ul cem1 io11,47 
of new ~l"O\\'l h ~, 206 
orpalate,678 
or rectum,isyphilitic,779 

tnbercular,77!) 
or lOll~tte, syph ili tic, 661 

l"lcus:;erpensorcornea,1053 

INDEX. 

Uranoµlasty, 678 
Uremia,ditterential di:1gnosisor, 501 
Ureter, c:ithete rization ol~ 816 

strietnreof,b:l5 
Uretero-lithowmy,814 
lireterotomy,814 
Ureters,810,940 

diseases of~ 810 
wounds or, 824, 996 

Urethra,diseasesandinjuriesof,862 
injuriesof,867 
and penis, relative s izes o f, 902 
rupture ol~ 867 
stricwreof,899 

annular, 900 
deep, impai;:.sable,909 

per meableonlytofiliformbougies,908 
in!lamlllatory,899 
irritalJle,001 
of l:irgl' caliber, 902 

behind th e bulbo-membranousjnnction, 
907 

of pendulous port ion, 904 
linear, 900 
ofmealllsandf~a navicu lari s,906 
organi(', 900 
r~ilient,901 
of ~mall cal ilie r, 906 
of sma ll c-..il ilier, in advance of bulbo

membr:mm1sjunction,906 
deeper than hulOO-membranous jtrnc· 

tion, H07 
spasmodic, 900 
tortuoui.:,noo 

Urethralurthritis,400 
ca run cle,9-1 4 
cn tarrh ,879 

treatmentof,888 
chancre,146 
discharges, d1ronic, 879 

tt·eu trn eut of,888 
pel'Sistcnt, treatment of, 888 

fc\•cr,:17,8U7 
fif:tula,910 
injections in early stage of gonorrh ea, 884 
g.\'llodti:-:;,877 

C ret hritis,SG9 
:inti:-ep:si!< in, 885 
infemale,896 

treatmentof,S!J9 
simple, ~70 

l.lrethroto111y, ex lcrnal, 909 
imernal.U08 

Llrinary(•alc11l11s,834 
depo:- its1 8 12 
te\·er, 867 

l 1 rine, blood:·, 827 
chylous,160 
ex;im inat ion of,beforeoperations, 1097 
ex1rava1'at i11n of,83 !,8ti8,910 
i1wontincnceof,51ii,830 
infiltrati on of,807 
phosphatic,812 
residual,8:13 
retelllionof,829 

treatmen t of,S3U,89 1 
tubercle bacilli in , 5 

Uterine appendages, ablation of, by abdominal 
section, 1009 
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Uterine appendage'!, removal or, ultimat-e re
Mlltsof, 1011 

gonorrhea, 89U 
treatme11tor,S99 

Utero-vcntral suture, !170 
U1eru~, anteflexion of, 91.i2 

aule\'crsionof,Hll:! 
carl'i11omaor, 990 
di-;pl:u:ementof, 9G2 
filiro-myomataof,U76 

treatmentof,978 
inllammations or, 960 
in\'crsionof,975 
m_vomataor, 976 
prolapseof,972 
p1mc·tured wounds of, 957 
rcpositionof,966 
retroflcxionof,965 
r('troversion of, 965 
rupturt! ot~ t),)7 
sarcomaof,997 
snrgery of. 9.:>,J 
tumorsof,976 
wound~ ol~ 9M 

Uveal tract, diseases and injuriesofi 1054 

VACCINATION, 1209 
Vaccino-syphilis, 1 .. 3 
Vai;:ina, atret-ia of1 9.:;o 

closure of, 9.:;;i 
foreign hoJie:; in. 9.) .. 
inflarnm:uionsof, 953 
injuriesof,9.)0 
malform:uiornsof,949 
prolapseof,!17)1 
su rge ry of, 9.J.9 
LlllllOl'SOf,9;)4 
wounds of, 950 

Vagin:t! hysteredomy,993 
Vaginisrnus, 9.jO 
\':1ginitis1 895, 953 

chronic,896 
trcatmeutof,897,\).)3 

Val'l;li \•a's method of inUating tympanum, 1089 
\'aricocele,926 
Yarico~e :mcurysm, 24-l 

veins,2:!0 
ofvulva,0-15 

nlcer,222 
Varix,220 

arterial,22·1,129 
capillar.\'1 .. 92 
ofinternaJsaphenOLIS\'ein,:!21 

Va'lcular tumo1-s, 198 
Vein or \'eins, axillary wound,., of, 257 

complieationsof wounds of, 256 
disea.~e:; of, :?19 
emranC"eofairinto,f)!),1096 
fomnral, wonndsof, 2.;7 
inflammationof1 :!:W 
jugular, wounds of, :?57 
subclavian, wounds nf1 257 
varicose, 220 

ofvulva,9-15 
wounds of, 2.)(i 

Vein-stoncs,:?22 

v~:~~!i1;1~ ~~i;c1f;~~l111r~0!r clavicle, 303 
Velum, lupus of, 77 

Venereal diseases, 135 
Venesection, 1206 
\'entricles, lateral, surgery of, -19.), 530 

tapping of, in hydrocephalus, 495 
punctureof,531 

Verrncanecrogenica, 76 
v~rrucre, -171 
\"ertebrre, 111bercul~isof, 78,5;)3 
\'erticalsulcus,48-1 
Vesicalcalc11lus. ~e01lc11ills, Vesical. 

forcepsofThompscm,802 
Vesicants, 1204 

~;f!!~~:~vt~~~~J~:~~I f~~L~::·u~le~Ltion of eye, 1069 
Villous grow ths of rectum, 780 

tumors,204 

~f~:i1?i~J c~~e~~~/c?1~'.1 '.~:1 :~~,i1~1;80~, to operations, 
10!.18 

Volkmaun'sslidiug rest, 292 
splint, 289 

\'oh•ulus, 732 
Vomitingfrome1her1 1112 
VonGraefe'sextmctionofcataract, 10i3 
Von H acker's method in inte:.tiual obstruc· 

tion,i'li 
\'uha.dermoidc.\'SL-;of, 9-1.J. 

elephantiasis of,!)!.) 
intla.mmationof,8!.l-1,9·12 
injuriesof,\)42 
lympl1redemao(91i) 
mali~nant dist.':l'ie of, 944 
papilloma 11f, 9-14 
pruritusof,9-::13 
:;el.iaccons c~·sts of, 9-::14 
surge ry of, 91:! 
tuberc11losi,.,of,9-13 
turnorsof,9.\4 
varicose veins of, 915 

Vuldtis, 89 .. , ~N2 
tt'Catmcntof,897,913 

Vulvo-vaginal al.isce:-s, 894, 9-1--1 

\VAI,L1·;n1AN degeneration, 3•)2 
\\'ardrop'soperation for aneury~m, 2.J.O 
Warts,~0-1,471 

ofscalp,-1!)1 
Warty~ro1\•thsof rectum,780 

tumors,20.J. 
of tongue, (l,)7 

\Vater, lxii limr, as :in :111t iseptic, 1101 
Wa1er-c11 ... hions.lll4 
\\'axinear,1081 
Webbed fingers, 3·12 
Wens,4G.J., .. 90 

of external :mclitorycmrnl, 108-1 
\\'harton'sduct,c:1lc11liin,(iH 
\\'heelhouse's method of perinea! section, 910 
White'soperation,918 
White swelling, 79, 391 
\\'hiteheacl's gag, 076 

operationforex1·i:.ionofpiles,772 
for removal of enti re tongue, ti6-1 

Whitlow,4U,333 
Wilson's cyrtometer, 483 
Witheringseirrhus, 20i, 1 0~1 
\Vitz.cl's metl1od of pcrforrni ng gaslro~tomy, 70-J. 
\\'ool-sorter'sdiseasc,12-1 
\\'ord-blindness1 531 



12.J.8 INDEX. 

Wortl-deafness,534 
"'ound fe\·er, primary, 34 

~econdary, 34, 35 
\\'ounds,87 

of :tLdomen, 684 
arrest of hemorrhage iu, 691 
cntcrectomyin,693 
non-penetrating, 68-1 
omeutal grafting in,G!J3 
penetrating, 885 

diagnosis of, 688 
inci::.ionin,690 
preparation of patie11t for operation in, 

6~0 
symptomsof,687 
treatmcnt.of,690 

sea rch for perforations in, 691 
treatmentafte r uperation,694 

after-treatment of, 103 
arrow-, 118 
:l~ptic,88 
cleansing of, 97 
coapt:1tionof,98 
complicat ionsof,103 
constitmional treatment of, 102 
conLused,87,107 

andlacernted, 107 
d i ~section . 1 1~ 
dry method of d ressing, 1110 
ery:oip('l:.u;after,10-1 
gangrene after, 10-! 
gunshot,87, 110 

anqmtationsafter, 117 
intermediary period in, 117 
prima1·.'· period in, Jli 
set·ondaryperiod m,lli 

Wound:i,gunshot, probing of, 114 
rcsection<;;1fter,lli 
treatment o l~ J 15 

healing of, 2.5 
hemorrhage after, 88, 96 
incised, 87, 106 
inflammat ionafter.103 
of intestine,imturingof,692 
lacerated,87,107 

and contused, amputations after, lli4 
loca l treatment of, 101 
open, Si 

treatmentof,1111 
pa in aft~r, 88 
penelrattng, 87. See Abdomen, Chest, etc. 
perforatinA', 87. See Abdo111(')1, Clie111, etc. 
po isoned,87, 109 
punctured, 87, 109 
repairof,94 
septic, 88 
of sinuses of brain, 505 
subcutaneous,b7 

healing of, 29 
suppuration after, 104 
of tongue, 662 
treatmentof,96 

Wr ist-d rop,367 
W rist:iointdise::ise,396 

eras ion in , ~96 
excision in, 395 

tubercu losisin,396 
Wry-neck,339 
Wyeth's amputat ion at hip-joint, 1190 
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BEST or its kind it has ever been our fortune to see. It is complete, thorough, accurate, and clear. 
It is well written, well arranged, well printed, well illustrated, and well bound. It is a model of 
what the modern text-book should be."-Nr<V York .llfedical Journal. 

" A library upon modern medical art. The work must promote the wider diffusion of sound 
knowledge.' '-American La1tcet. 

u A trusty counsellor for the practitioner or senior student, on wh'.cb be may implicitly rely."
Edinburgk .11/edical Jounzal. 
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For Sale by Subscription. 

AN AMERICAN TEXT-BOOK OF THE DISEASES OF CHIL
DREN. B y American Tea chers. Edited by LouJS STARR, M. D., 
assisted by THO:\IPSON S. WESTCOTT, 1\1. D. In one handsome royal-Svo vol
ume of 1190 pages, profusely illustrated with wood-cuts, half-tone and colored 
plates. Prices: Cloth, $7.00 net; Sheep, $8.oo net; Half Russia, $9.00 net. 

The plan of this work embraces a series of original articles written by some 
sixty well.known pa!diatrists, representing collectively the teachings of the most 
prominent medical schools and colleges of America. The work is intended to be 
a PRACTICAL book, suitable for constant and handy reference by the practi tioner 
and the advanced student. 

One decided innovation is the large number of authors, nearly every article 
being contributed by a specialist in the line on which he writes. This, while 
entailing considerable labor upon the editors, has resulted in the publication of a 
work THOROUGHLY NEW AND ABREAST OF THE TIMES. 

Especial attention has been given to the consideration of the latest accepted 
teaching upon the etiology, symptoms, pathology, diagnosis, and treatment of the 
disorders of children, with the introduction of many special formulre and thera
peutic procedures. 

Special chapters embrace at unusual length the Diseases of the Eye, Ear, Nose 
and Throat, and the Skin; while the introductory chapters cover fully the importan t 
subjects of Diet, Hygiene, Exercise, Bathing, and the Chemistry of Food. Trache
otomy, Intubation, Circumcision, and such mi nor surgical procedures comi ng 
within the province of the medical practitioner, are carefully considered. 

CONTRIBUTORS, 
Dr. S.S. Adams, Washington. 

John Ashhurst,Jr., Philadelphia 
A. D. Blackader, 1\Iontreal, Canada. 
Dillon Brown, New York. 
Edward ~I. Buckingham, Boston. 
Charles W. Burr, Philadelphia 
W. E. Casselberry, Chicago 
Henry Dwight Chapin, New York. 
W. S. Christopher, Chicago. 
Archibald Church, Chicago. 
Floyd :M. Crandall, New York. 
Andrew F. Currier, New York. 
Roland G. Curtin, Philadelphia. 
J. M. DaCosta, Philadelphia. 
I. N.Danforth,Chicago. 
Edward P. D:n·is, Philadelphia. 
John B. Deaver, Philadelphia. 
G. E. de ~chweinitz, Philadelphia. 
John Dorning, l\ew '•'ork. 
Charles Warrington Earle, Chicago. 
Wm. A. Edwards, San Diego, Cal. 
F. Forchheimer, Cincinnati. 
J. llenry Fruitnight, New York. 
Landon Carter Gray, New York . 
J.P. Crozer Griffith, Philadelphia. 
W. A. llardaway, St. Louis. 
M. P. ll atfie\d, Chicago 
Barton Cooke Hi rst, Philadelphia. 
II . 11\oway, Cincinnati. 
Il enry Jackson, Boston 
Charles V.Jennings,Detroit. 
ll enry Koplik, New York. 

Dr. Thomas S. Latimer, Baltimore. 
Albert R. Leeds, Il oOOke n, N. J. 
J. l lendrieLJoyd,Philadelphia. 
George Roe Lockwood, New York. 
ll enry l'-1. Lyman, Chicago. 
FrancisT. i\liles, Baltimore. 
Charles K. Mills, Philadelph ia. 
John II . '.\ l usser, Philadelphia. 
Thomas R. Neilson, Philadelphia. 
W. P. Northrup, New York. 
William Osler, Baltimore. 
Frederick A. Packard, Philadelphia. 
William Pepper, Philadelphia. 
Frederick Peterson, New York. 
W. T. Plant, Syracuse, New York . 
Wilham M. Powell, Atlantic City. 
B. Alexander Randall, Philadelphia. 
Edward 0. Shakespeare, Philadelphia. 
1;. C. Shattuck, Boston. 
J. Lewis Smith, New York. 
Louis.Starr, Philadelphia. 
11. Allen Starr, New York. 
J. Madison Taylor, Philadelphia. 
Charles \V. Townsend, Boston. 
James Tyson, Philadelphia. 
W. S. Thayer, Baltimore. 
Victor C. Vaughan, Ann Arbor, Mich. 
T hompson S. Westcott, Philadelphia. 
H enry R. Wharton, Philadelphia. 
J. William White, Philadelphia. 
J. C. Wilson, Philadelphia. 



W. B. SAUNDERS' ILLUSTRATED 

For Sale by Subscription. 

AN AMERICAN TEXT-BOOK OF GYNECOLOGY, MEDICAL 
AND SURGICAL, for the use of Students and Practitioners. 
Edited by J. I\I. BALDY, M. D. Forming a handsome royal-octavo volume, 
with 360 illustrations in text and 37 colored and half-tone plates. Prices: 
Cloth, $6.oo net; Sheep, $7.00 net; Half Russia, 58.00 net. 

In this volume all anatomical descriptions, excepting those essential to a clear 
understand ing of the text, have been omitted, the illustrations being largel_y 

depended upon to eluci
date the anatomy of the 
parts. This work , which 
is thoroughly practical in 
its teachings, is intended, 
as its title impl ies, to be 
a working text-book for 
physicians and students. 
A clear line of treatment 
has been laid down in 
every case, and although 
no attempt has been made 
to discuss mooted points, 
st ill the most important 
of these have been noted 
and explained. The ope
rations recommended are 
fully illustrated, so that 
the reader, having a pic
ture of the procedure de
scribed in the text under 
his eye, cannot fai l to 
g rasp the idea. All ex
traneous matter and dis
cussions have been care-

s;ui,,uH l/luslra/ion. fully excluded, the attempt 
being made to allow no 

unnecessary detai ls to cumber the text. The subject-matter is brought up to date 
at every point, and the work is as nearly as possible the combined opinions of the 
ten specialists who figure as the authors. 

The work is well illustrated throughout with wood-cuts, half-tone and colored 
plates, mostly selected from the authors' private collections. 

Dr. llenryT. Byford. 
John l\I. Baldy. 
Edwin Cragi n. 
J. I-I. Etheridge. 
William Goodell. 

CONTRIBUTORS : 

Dr. Jl oward A. Kelly. 
Florian Krug. 
E. E. Mont{.tomery. 
William R. Pryor. 
George M. Tuttle. 

"The most notable contribution to gynecological literature since 1887, .... and the most com
plete exponent of gynecology which we have. No subject seems to have been neglected, .... and 
the gynecologist and surgeon and the gener:il practitioner, who has any desire to practise diseases 
of women, will find it of practical value. In the matter of illustrations and plates the book sur
passes anything we have seen."-Boston JIIedical and Sttrgfral Journal. 
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DISEA SES O F TH E EYE . A H and-book of Ophthalmic Prac
tice. By G. E. DESCHWEINITZ, M. D., Professor of Diseases of the Eye, 
Philadelphia Polyclinic; Professor of Clinical Ophthalmology, Jefferson Medi
cal College, Philadelphia, etc. Forming a handsome royal-octavo volume of 
more than 600 pages, with over 200 fine wood-cuts, many of which are orig
inal, and 2 chromo-lithographic plates. Prices : Cloth, 54.00 net; Sheep, 
$5.00 net; Half Russia, $5.50 net. 

The object of this work is to present to the student, and to the practitioner who is 
beginning work in the fields of ophthal
mology, a plain description of the opti
cal defects and diseases of the eye. To 
this end special attention has been paid 
to the clinical side of the question; and 
the method of examination, the symp
tomatology leading to a diagnosis, and 
the treatment of the various ocular 
defects have been brought into special 
prominence. The general plan of the 
book is eminently practical. Attention 
is called to the large number of illus
trations (nearly one-third of which are 
new), which will materially facilitate the 
thorough understanding of the subject. SJuimt11 lllustr4Jio". 

"For the student and practitioner it is the best single volume at present published."-Jlfedical 
News, Philadelphia. 

"A most complete and sterling presentation of the present status of modern knowledge con
cerning diseases of the eyc."-JlEerlicai Age, Detroit, Mich. 

PRO FE S S IONAL OPINION S. 

"A work that will meet the requirements not only of the specialist, but of the general prac
titioner in a rare degree. I am satisfied that unusual success awaits it." 

Wil.1 .. lAM PEPPER, M. D., 

Provost a11d Professor of 17uorb~::r::;a:/'J,..,°(,,,'}):;~:·;.: and Clinical Aledid1u in tlu 

u Contains in concise and reliable form the accepted views of Ophthalmic Science." 
\ VILLIAM THOMSON, M. 0., 

Professor of Ophthalmology,Jifferso11 Jlletlical Collegt, Philadtlphia, Pa. 

"Contains in the most attractive and easily understood form just the sort of knowledge which 
is necessary to the intelligent practice of general medicine :md surgery." 

J. WILLIAM WH ITE, M. 0., 

Proftssor of Clinical Surgery in lht Univtrsity of Pmnsylvam'a. 

"A very reliable guide to the study of eye diseases, presenting the latest facts and newest 
ideas.'' 

SWAN M. BURNETT, M. D., 
Proftssor of Ophthalmology and Oto/ogy, Jl/tdical lJtparlmmt Univ. of Gtorgdown, 

1¥ashington, .D. C. 
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M E DICAL DIAGNOSIS. By Dr. OswALD VrnRORDT, Professor of Medi
cine at the University of Heidelberg. Translated, with additions, from the 

Second Enlarged German Edition, with the author's permission, by FRANCIS 

H. STUART, A. M., M. D. Third and Revised Edition. In one handsome 

royal-octavo volume of 700 pages, 178 fine wood-cuts in text, many of which 
are in colors. Prices: Cloth, $4.00 net; Sheep, S5.oo net; Half Russia, 

$5.50 net. 

Sjunmenll/11slr11tion. 

In this work, as in no other hitherto published, are given full and accurate 
explanations of the phenomena observed at the bedside. It is distinctly a clinical 
work by a master teacher, characterized by thoroughness, fulness, and accuracy. 
I t is a mine of information upon the points that are so often passed over without 
explanation. Especial attention has been given to the germ-theory as a factor in 
the origin of disease. 

This valuable work is now published in German, English, Russian, and Italian. 
T he issue of a third American edition within two years indicates the favo r with which 
it has been received by the profession. 

" Rarely is a book published with which a reviewer can find so little fault as wilh lhe volume 
before us. All lhe chaplers are full, and leave little to be desired by the reader. Each particular 
item in the consideration of an organ or apparatus, which is necessary to determine a diagnosis of 
any disease of thal organ, is mentioned: nothing seems forgotten. The chapters on diseases of the 
circulatory and digestive apparatus and nervous syslem are especially full and valuable. Not
withstanding a few minor errors in translating, which are of small importance to the accuracy 
of the rest of the volume, the reviewer would repeat that the book is one of the best-probably, 
the best-which has fallen into his hands. An excellent and comprehensive index of nearly one 
hundred pages closes the vo\ume."-Uni"verst"ty Afetlical llfagazine, Ph iladelphia. 

P R OFESS IONAL OPIN IONS. 

"0neofthemostvaluableandusefulworksinmedicalliterature." 
AUXANOER J.C. SKENE, M. D., 

.Deott of the Long Island College Hospital, and Professor of the Afedical a11d Surgical 
.Diseases of iVomui. 

41 lndispensable to both 4 students and practitioners.'" 
F. MINOT, M. 0., 

Hersey Professor of Theory and Practice of A!edid1u, Harvard U11ivenity. 

"It is very well arranged and very complete, and contains valuable features not usually fouod 
in the ordinary books." 

J. H. l\IuSSER,M.0., 
Assisla11/ Professor Clinical A/edid11e, Univenity of Pennsylvania. 



CATALOGUE OF Af EDICAL WORKS. 
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A NEW PRONOUNCING DICTIONARY OF MEDICINE, with 
Phonetic Pronunciation, Accentuation, Etymology, etc. By J OHN 

M. KEATING, M. D., LL.D., Fellow of the College of Physicians of Phila
delphia ; Vice-President of the American Pred iatric Society; Ex-President 
of the Association of Life Insurance Medical Directors; Editor "Cyclopredia 
of the Diseases of Children,'' etc. ; and H ENRY HAMILTON, Author ofa ''A 
New Translation of Virgil 's ./Eneid into English Rhyme;'' Co-Au thor of 
"Saunders' Medical Lexicon," etc.; with the Collaboration of J. C H ALMERS 

DACOSTA, M. D., and FREDERICK A. PACKARD, M. D. With an Appendix, 
containing Important Tables of Bacilli, Micrococci, Leucoma'incs, Ptomaines; 
Drugs and Materials used in Antiseptic Surgery ; Poisons and their Antidotes; 
Weights and Measures; Thermometric Scales; New Official and Unofficial 
Drugs, etc. Forming one very attractive volume of over 800 pages. Second 
Revised Edition. Prices: Cloth, S5.oo net; Sheep, s6.oo net; H alf Russia, 
$6.50 net. With Denison's Patent Index for Ready Reference. 

PROFESSIONAL OPINIONS. 

" I am much pleased with Keating's Dictionary, and shall take pleasure in recommending it 
lo my classes." 

HENRY M. LYMAN, M. D., 
Profn.sor of Pri11ciplu a11d Practice of Aledicine, Rusk Afedirnl Colltgt, Ckicago, Ill. 

••I am convinced that it will be a very valuable adjunct to my study-table, convenient in size 
and sufficiently full for ordinary use." 

C. A. LINDSl.F..Y, M. 0., 
Professor of Theory and Practice of Aledici1u, Aftdical Dept. Yalt University; 

Suretary Comudimt Slate Board of flea/th, New .flavm, Com1. 

11 I will point out to my classes the many good features of this book as compared with others, 
which will, 1 am sure, make it very popular with students." 

) Oll N CRONYN, M. D., LL.D., 
Professor of Pri11ciples a11d Practice of Aledicifu a11d Clinical A!edicint; 

President of /ht Faculty, A!tdical Dtpt. Niagara University, Buffalo, N. t. 

AUTOBIOGRAPHY OF SAMUEL D . GROSS, M. D ., Emeritus 
Professor of Surgery in the Jefferson Medical College of Philadelphia, with 
Reminiscences of His Times and Contemporaries. Edited by his Sons, 
SAMUEL \V. GRoss, M. D., LL.D., late Professor of Principles of Surgery 
and of Clinical Surgery in the Jefferson Medical College, and A. H ALLER 
GROSS, A. 1\1., of the Philadelphia Bar. Preceded by a Memoir of Dr. Gross, 
by the late Austin Flint, M. D., LL.D. In two handsome volumes, each con
taining over 400 pages, demy 8vo, extra cloth, gilt tops, with fine Frontis
piece engraved on steel. Price, $5.00 net. 

This au tobiography, which was continued by the late eminent surgeon until 
within three months before his death, contai ns a full and accurate history of his 
early struggles, trials, and subsequent successes, told in a si ngu larly interesting 
and charming manner, and embraces short and graphic pen-portraits of many of 
the most distinguished men-surgeons, physicians, divines, lawyers, statesmen, 
scientists, etc.-:--with whom he was brought in contact in America and in Europe; 
the whole formrng a retrospect of more than three-quarters of a century. 
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For Sale by Subscription. 

SURGICAL PATHOLOGY AND THERAPEUTICS. By ]. COL

LINS WARREN, i\I. D., Professor of Surgery, Harvard Medical School, etc. 
In one very handsome octavo volume of over 800 pages, with 135 illus
trations, 33 of which are chromo-lithographs, and all of which are drawn 
from original ~pecimens. Prices: Cloth, S6.oo net; H alf Morocco, S7.oo net. 

Infi ltration of Columna Adiposa and Subcutaneous Tissue with Pus in C:lrbunc:lc 

Condi1ion or 1hc Nerve-centres in Shock: a, S1imulatcd cell; 6, Resting cdl. 

Covering as it does the entire field of Surgical Pathology and Surgical Thera
peutics by an acknowledged authority, the publisher is confident that the work 
will rank as a standard authority on the subject of which it treats. Particular 
attention has been paid to Bacteriology and Surgical Bacteria from the standpoint 
of recent investigations, and the chromo4 1ithographic plates in their fidelity to 
nature and in scientific accuracy have hitherto been unapproached. 



Practical, Exhaustive, Authoritative. 

SAUNDERS' 

NEW AID SERIES OF MANUALS. 

STUDENTS AND PRACTITIONERS. 

)[R. SAUNDERS is pleased to announce that he has ready his NEW 

AID SERIES OF MANUALS for Students and Practitioners. As 

publish!r of the STANDARD SERI ES OF QUESTION CoMPENDS, and through inti

mate relations with leading members of the medical profession, Mr. Saunders has 

been enabled to study progressively the essential desiderata in practical "self

helps" for students and physicians. 

This study has manifested that, while the published "Question Compends" 

earn the highest appreciation of students, whom they serve in reviewing their 

studies preparatory to examination, there is special need of thoroughly reliable 

handbooks on the leading branches of Medicine and Surgery, each subject being 

compactly and authoritatively written, and exhaustive in detail, without the intro

duction of cases and foreign subject-matter which so largely expand ordinary text

books. 

The Saunders Aid Series will not merely be condensations from 

present literature, but will be ably written by well.known authors 

and practitioners, most of them being teachers in representative 

American Colleges. This new series, therefore, wi ll form an admirable col

lection of advanced lectures, which will be invaluable aids to students in reading 

and in comprehending the contents of "recommended" works. 

Each Manual will further be distinguished by the beauty of the new type; by 

the q..iality of the paper and printing; by the copious use of illustrations; by the 

attractive binding in cloth; and by the extremely low price at which 

they will be sold. 



~und0rs' New Aid ~eri0s of Manuals. 
V OLUMES N O W BE.llDY. 

PH~~~~1;~~Y;g~!n:C::dt!~:e!R:O ~~f'/j·nMiheMLo~·g fsia~T°0,1r~;~ 
~~~~lo~yec:~d ~y~i~~~~iol~~ei~::kff:~:~af~h~rro; ~~~~!>; 1Ed~~~fo~~ 
Ex-Vice-President of the American Public Health Association; Ex-Health Commis
sioner, City of Brooklyn, etc. Illustrated. $1.25 net. 

SURGERY, General and O~rative, by JOHN CHALMERS DACoSTA, :M. D., Demon
strator of Surgery, Jefferson Medical College, Philadelphia; Chief Assistant Sur
geon, Jefferson Medical College Hospital; Surgical Registrar, Philadelphia Hospital, 
etc. 188 illustrations and 13 plates. (Double number.) $2.50 net.. 

D OSE-BOOK AND M AN UAL O F PRESCRIPTIO N-WRITI N G, by E. Q. 
T1101tNTON, :M. D., Demonstrator of Therapeutics, Jefferson Medical Col:ege, Phila
delphia. Illustrated. Price, cloth, $1.25 net. 

SURGICAL ASEPSIS, by CARL BECK, M. D., Surgeon to St. Mark's H08pital and 
to the New York German Poliklinik, etc. lllustrated. Price, cloth, $1.25 net. 

MEDICAL JURISPRUDENCE, by HENRY C. CHAPMAN, l\1. D., Professor of Insti· 
tutes of Medicine and l\Iedical Jurisprudence in the Jefferson Medical College of 
Philadelphia; l\lember of the College of Physicians of Philadelphia., of the Acade. 
my of Natural Sciences, of the American Philosophical Society, and of the Zoologi~ 
cal Society of Philadelphia. $1.25 net. 

SYPHILIS AND THE VENEREAL DISEASES, by Jum; NEVINS Hvm; 
M. D., Professor of Skin and Venereal Diseases in Rush Medical College, Chicago. 
Profusely Illustrated. (Double number.) $2.50 net. 

PRACTICE OP MEDI CI NE, by GEORGE RoE LOCKWOOD, M. D., Professor of 
Practice of the Woman's Medical Colleg-e anJ of the New York infirmary; Instruc-

I~; 0~~~!J::~~l ~iaft~e08~~~:!1 J.k:;~~lJ?eip:,thoi~~i~~ ~l~~ebiF~~!Tige 1!~i;:l~ 
Member of the New York Academy of ~Iediciue, of the Pathological Society, of 
the Clinical Society. etc. Illustrated. !Double number. ) $2.50 net. 

VOLU111ES IN PBEPAR.llTION FOR EA BLY PUBLIC.If Tl ON. 
MANUAL OF OBSTETRICS, by W. A. NEWMAN DORLAND, M.D., Demon· 

:~~~~f>~~~~~,~~~f~1 H~~~i:at;ty M~mt:~n~~lv~~liij~d~l~);~[a o~~;~~~g~~~~~t~ 
Profusely illustrated. 

MATERIA MEDICA, by HENRY A. GRrFFlN1 A. B., M.D. , Assistant Physician to 
the Roosevelt H ospital, Out-patient Department, New York City. 

NOSE ANU THROAT, by D. BRADEN KYLE, M.D. , Chief Laryngologistof the St. 
Agnes Hospital, Philadelphia; Bacteriologist of the Orthopredic Hospital and 
lnfirmary fo r Nervous Diseasesj Inst ructor in Clinical Microscopy and Assistant 
Demonstrator of Pathology in the Jefferson Mediciil College, etc. 

NERVOUS DISEASES, by CHARLES W. BURR1 M. D., Clinical Proff!$0rof Nervous 
Diseases., Medico-Chirurgical College, Philadelphia; Pathologist to the Orthopt:edic 
H ospital and Infirmary for Nen'ons Diseases; Visiting Physician to the St. J oseph 
Hospital, etc. 

MANUAL OF ANATOMY, by IRVTNG $.HAYNES, M.D., Adjunct Professor of 
Anatomy and Demonstrator of Anatomy, :Medical Department of the University of 
the City of New York, etc. 

MANUAL OF PATHOLOGY, by ALFRED 8TENOEL1 M. D., Instructor in Clinical 
.Medicine, Medical Department University of Pennsyh•ania, etc. 

th:•:J'b~i~~s '~}1bgf1cfr~~1.1t~~~e~g1~::. ii~fe~e:,i~~C~tb~.1~~~i!i~~C:~'ta!~>e~i!f1~~~~y-prepared works on 
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A MANUAL OF PHYSIOLOGY. By 
JOSEPH H. RAYMOND, A. M., M. D., Professor 
of Physiology and Hygiene, and Lecturer on 
Gynecology in the Long Island College Hos
pital; Director of Physiology in the Hoagland 
Laboratory; formerly Lecturer on Physiology 
and Hygiene in the Brooklyn Normal School .,. 
for Physical Education; Ex-Vice-President of 
the American Public Health Association; Ex
Health Commissioner City of Brooklyr;, etc. 
Illustrated. Price, Cloth, $1.25 net. 

A .wor~ for the student and practitioner, rep- S/mimm m11stn1ti011. 

13 

resenting m a c.oncise form the existing state of 
Phy~ioiogy and its methods of investigation, based upon Comparative and Patho
logical Anatomy, Clinical Medicine, Physics, and Chemistry, as well as upou 
experimental research. 

A MANUAL O F SURGE RY, Genera l a n d 
Operative. By ]OHN CHALMERS DACOSTA, 

M. D., Demonstrator of Surgery, Jefferson 
Medical College, Philadelphia; Chief Assist
ant Surgeon, Jefferson Medical College Hos
pital; Surgical Registrar, Philadelphia Hos
pital, etc. One very handsome volume of 
over 700 pages, with a large number of illus
trations. (Double number.) Price, Cloth, 
52.50 net. 

A new manual of the Principles and Practice of 
Surgery, intended to meet the demands of students 
and working practitioners for a medium-sized work 
which will embody all the newer methods of pro- S/m:imtn /1111stration 

cedure detailed in the larger text-books. The work 
has been written in a concise, practical manner, and especial attention has been 
given to the most recent methods of treatment. Illustrations are freely used to 
elucidate the text. 

A MANUAL O F OBST ETRICS. By w. A. NEWMAN DORLAND, M. D., 

Demonstrator of Obstetrics, University of Pennsylvania; Chief of Gyneco
logical Dispensary, Pennsylvania Hospital; Member of Philadelphia Obstet
rical Society, etc. Profusely illustrated. (In preparation.) 

This work, which is thoroughly practical in its teachings, is intended, as its 
title implies, to be a '~orking text-book for the student and of value to the prac
titioner as a convenie1~t ha~dbook of reference. Although concisely written, 
nothing of importance 1s omitted that will give a clear and succinct knowledge 
of the subject as it stands to-day. Illustrations are freely used throughout the 
text. 



W B . SAUNDERS' ILLUSTIUITED 

DOSE-BOOK AND MANUAL OF PRESCRIPTION-WRITING. 
By £. Q. THORNTON, l\L D., Demonstrator of Therapeutics, Jefferson Med
ical College, Philadelphia. Price, Cloth, $1.25 net. 

But little attention is generally gi,'en, in wor~s on Materia l\fedica_and Thera
peutics, to the methods of combining remedies in the form of prescr~ptions, and 
this manual has been written especially for students in the hope that 1t may serve 
to gi,·e a thorough an? comprehensive knowledge of t~1~ subject. . . 

The work, which 1s based upon the last (1890) edition of the Phar111acop~1a, 
fully covers the subjects of Weights and Measures, Pres~riptions (form of writing, 
general directions to pharmacist, grammatical construct1on, etc.), Dosage, I ncom
patibles, Poisons, etc. 

MEDICAL JURISPRUDENCE AND 
TOXICOLOGY. By HENRY c. CHAP· 

MAN, ~I. D., Professor of Institutes of 
Medicine and ~ [edical Jurisprudence in 
the Jefferson Medical College of Phila
delphia; Member of the College of Phy· 
sicians of Philadeiphia, of the Academy 
of Natural Sciences of Philadelphia, of 
the American Phi losophical Society, and 
of the Zoological Society of Philadel· 
phia. 232 pages, with 36 illustrations, 
some of which are in colors. Price, 
s1.25 net. SfJtci111utltlus/ration 

For many years there has been a demand from members of the medical and 
legal professions for a medium-sized work on this most important branch of medi
cine. T he necessa rily proscribed limits of the work permit only the consideration 
of those parts of this extensive subject which the experience of the author as 
coroner's physician of the city of Philadelphia for a period of six years leads him 
to regard as the most material for practical purposes. 

Particular attention is drawn to the illustrations, many being produced in 
colors, thus conveying to the layman a far clearer idea of the more intricate 
cases. 

"The salient points are clearly defined, and ascertained facts are laid down with a clearness 
that is unequivocal."-$/. Louis .lledica! and Surgical J ournal. 

LABORATO RY GUIDE FOR THE BACTERIOLOGIST . By 
LANGDON' FROrHINGH.u1, ::\L D. V., Assistant in Bacteriology and Veterinary 
Science, Sheffield Scientific School, Yale University. 1llustrated. Price, 
Cloth, 75 cents. 

The technical methods involved in bacteria-culture, methods of staining, and 
microscopical study are fu lly described and arranged as simply and concisely as 
possible. The book is especially intended for use in laboratory work. 
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NURSING : ITS PRINCIPLES AND PRACTICE. By I SABEL ADAMS 

HAMPTON, Graduate of the New York Training School for Nurses attached to 
Bellevue Hospital; Superintendent of Nurses, and Principal of the Training 
School for Nurses, Johns Hopkins Hospital, Baltimore, 1\ld. j late Superin
tendent of Nurses, Illinois Training School for Nurses, Chicago, 111. In one 
very handsome 12mo volume of 484 pages, profusely illustrated. Price, 
Cloth, $2.00 net. 

This entirely new work on the important subject of nursing is at once compre
hensive and systematic. It is written in a clear, accurate, and readable style, suit
able alike to the student and the lay reader. Such a work has long been a deside
ratum with those intrusted with the management of hospitals and the instruction 
of nurses in training schools. I t is also of especial value to the graduated nurse 
who desires to acquire a practical working knowledge of the care of the sick and 
the hygiene of the sick-room. 

METHODS OF PREVENTING AND CORRECTING DEFORM
ITIES OF THE BONES AND JOINTS : A H andbook of Prac
t ica l Ortho pedic Surge ry . By H. AUGUSTUS W 1LSON, 1\1. D., Professor 
of General and Orthopedic Surgery, Philadelphia Polyclinic; Clinical Pro
fessor of Orthopedic Surgery, Jefferson Medical College, Philadelphia, etc. 
(In preparation.) 

The aim of the author is to proYide a book of moderate size, containing com
prehensiYe details that will enable general practitioners to understand thoroughly 
the mech::..nical features of the many forms of congenital and acquired deformities 
of the bones and joints. 

The mechanical functions that are impaired will be considered first as to pre
vention as of primary importance, and following this will be described the methods 
of correction that have been proved practical by the author. Operative procedures 
wi ll be considered from a mechanical as well as a surgical standpoint. Prominence 
wi li be given to the mechanical requirements for braces and artificial limbs, etc., 
wi th description of the methods for constructing the simplest for ms, whether made 
of plaster of Paris, felt, leather, paper, steel, or other materials, together with the 
methods of readjustment to suit the changes occurring during the progress of the 
case. A very large number of original illustrations will be used. 

AN OPERATION BLANK, w ith Lis t s of Instruments, etc. re
quir e d in V a riou s Operatio n s . Prepared by W. W. KEEN, M. D.J 
LL. D., Professor of Principles of Surgery in the Jefferson Medical College, 
Philadelphia. Price per Pad, containing Blanks for fifty operations, 50 
cents net. 

A convenient blank (suitable for all operations), giving complete instructions 
rega~ding necessary preparation of patient, etc., with a full list of dressings and 
medicines to be employed. 

~t the back of pad. is a list of instr.um.ents used-viz. general instruments, etc., 
re4:ltmed for all operations; and special instruments for surgery of the brain and 
spme, mouth and throat, abdomen, rectum, male and female genito-urinary organs, 
the bones, etc. 

The whole forming a neat pad, arranged for hanging on the wall of a surgeon's 
office or in the hospital operating-room. 



JV. B. SAUNDERS' ILL USTRATED 

DISEASES OF WOMEN. By HENRY J. GARRIGUES, A. M., M. D., Pro· 

fessor of Obstetrics in the New York Post-Graduate Medical School and Hos
pital; Gym-ecologist to St. Mark's H ospital, and to the German Dispensary, 
etc., New York City. In one very handsome octavo volume of about 700 

pages1 illustrated by numerous wood-cuts and colored plates. Prices: Cloth, 

$4.00 net; Sheep, $5 .00 net. 

Sj~dmm //luslralhm. 

A PRACT ICAL work on gynrecology for the use of students and practitioners, 
written in a terse and concise manner. The importance of a thorough knowledge 
of the anatomy of the female pelvic organs has been fully recognized by the 
author, and considerable space has been devoted to the subject. The chapters on 
Operations and on Treatment are thoroughly modern, and are based upon the 
large hospital and private practice of the author. The text is elucidated by a 
large number of illustrations and colored plates, many of them being original, and 
forming a complete atlas for studying embryolof{y and the anatomy of the female 
genilalia, besides exemplifying, whenever needed, morbid conditions, instruments, 
apparatus, and operations. 

EXCERPT OF CONTENTS. 

~u~;~~~~~~l~~~~~:f ~:~e~:~~~~;~:~~~~{~~~~~~~~~~~~~:.
0

~1~~s;~S;~!~~~ 
trorrhagia.-Leucorrhea.-Diseases of the Vulva.-Diseases of the Perineum.-Diseases of the 
Vagina.-Diseases of the Uterus.-Diseases of the Fallopian Tubes.-Diseases of the Ovaries.
Diseases of the Pelvis.-Sterility. 

The reception accorded to this work has been most flattering. In the 
short period which has elapsed since its iss u e, it has been adopted and 
recommended as a text-book by more than 60 of the Medical Schools and 
Universities of the United States and Canada. 

"One of the best text-books fo r students and practitioners which has been published in the 

~~n~~!~ ~:~~~:~~; ~~ ~~ec~~S~:~1~h~l~a;~t~~~ fi~~~~~hr:::~~· in ~b~: ~[o~n~ ~~~:fra~7i~e g:~a~ 
~n0s~r¥~t!~fs f=k in~~~::~i1~r~~~~~e~e~~d~~~~~~ experienced consultants may not be available, will 

THAD. A. R~:.01v, M. 0., LL.D., 
Proftssor of Clinical Gymeology, llfedirnl College of Ohio; Cynuologist to the Good 

Saman'tan and lo the Cindnnati Hospitals. 
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ESS~I~~i~~~o0:. ~~~i~i~;~H~~s0o~~~~~~-~F :YR~;A~~~:~ ~ 
NANCREDE, M. D., Professor of Surgery and Clinical Surgery in the Uni
versity of Michigan, Ann Arbor; Corresponding Member of the Royal 
Academy of Medicine, Rome, Italy; late Surgeon Jefferson Medical Col
lege, etc. Fourth and revised edition. Post Svo, over 500 pages, with 
handsome full-page lithographic plates in colors, and over 200 illustrations. 
Price: Extra Cloth or Oilcloth for the dissection-room, $2.00 net. 

No pains nor expense have been spared to make this work the most exhaustive 
yet concise Student's Manual of Anatomy and Dissection ever published, either in 
America or in Europe. The colored plates are designed to aid the student in 
dissecting the muscles, arteries, veins, ai1d nerves. The wood-cuts have all been 
specially drawn and engraved, and an Appendix added containing 60 illustrations 
representing the structure of the entire human skeleton 1 the whole being based 
on the eleventh edition of Gray's Anatomy. 

A MANUAL OF PRACTICE OF MEDICINE . By A. A. STEVENS, 

A. 1\1., M. D. , Instructor of Physical Diagnosis in the University of Pennsyl
vania, and Demonstrator of Pathology in the Woman's ~Iedical College of 
Philadelphia. Specially intended for students preparing fo r graduation ano 
hospital examinations. Post 8vo, 502 pages. Illustrated. Price, $2.50. 

Contributions to the science of medicine have poured in so rapidly during the 
last quarter of a century that it is well-nigh impossible for the student, with the 
limited time at his disposal, to master elaborate treatises or to cull from them that 
knowledge which is absolutely essential. From an extended experience in teach
ing, the author has been enabled, by classification1 to group allied symptoms, 
and by the judicious el imination of theories and redundant explanations to 
bring within a comparatively small compass a complete outline of the practice of 
medicine. 

A SYLLABUS OF LECTURES ON THE PRACTICE OF SUR
GERY, a rranged in conformity with The American Text-book 
of Surgery. By NICHOLAS SENN, M. D. , P1-1. D., Professor of Surgery in 
Rush Medical College, Chicago, and in the Chicago Polyclinic. Price, $2.00. 

This, the latest work of its eminent author, himself one of the contributors to 
the "American Text-book of Surgery," will prove of exceptional value to the 
advanced student who has adopted that work as his text-book. It is not only the 
syllabus of an unrivalled course of surgical practice, but it is also an epitome or 
supplement to the larger work. 

A SYLLABUS OF GYNECOLOGY, arranged in conformity with 
The American Text-Book of Gynecology . By]. \V. LONG, M. D., 
Professor of Diseases of Women and Children, Medical College of Virginia, 
etc. Price, Cloth (interleaved), $1.00 net. 

Based upon the teaching and methods laid down in the larger work1 this will not only be use
ful ns a supplementary Yo\ume, but to those who do not already possess the Text-Book it will also 
have an independent value as an aid to the practitioner in gynecological work, and to the student 

:c~in~~:~~1~n ~;a~t:~~~~re-room, as the subject is presented in a manner at once systematic, clear, 
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SYLLABUS OF OBSTETRICAL LECTURES in the M edica l 
Depart ment , U niversity o f P e nns ylvania . By RICHARD C. NORRIS, 

A. M., 1\1. D., Demonstrator of Obstetrics in the University of Pennsylvania. 
Third edition, thoroughly revised and enlarged. Crown 8vo. Price, Cloth, 
interleaved for notes, $2.00 net. 

n This work is so far superior to others on the same subject that we take 
pleasure in calling attention briefly to its excellent features. lt covers the subject 
thoroughly, and will prove invaluable both to the ~tudent and the practitioner. 
The author has introduced a number of valuable h111ts which would only occur 
to one who was himself an experienced teacher of ob:,tetrics. The subject-matte:. 
is clear, forcible, and modern. We are especially pleased with the portion devoted 
to the practical duties of the accoucheur, care of the child, etc. T he paragraphs 
on antiseptics are :idmirable; there is no doubtful tone in the directions given. 
No details are regarded as unimportant; no minor matters omitted. \\"e ,·enture 
to say that even the old practitioner will find useful hints in this direction which 
he cannot afford to despise. "-JIIcdical Record. 

OUTLINES OF OBSTETRICS : A S y lla bus of L ecture s D elivered 
at L ong I s land College Hospital. By CHARLES JEWETT, A. M., M. D., 
Professor of Obstetrics and Pediatrics in the College, and Obstetrician to the 
Hospital. Edited by HAROLD F. J EwETT, M. D. Post 81·0, 26~ pages. 
Price, s2.oo. 

This book treat~ only of the general facts and principles of obstetrics: these 
are stated in concise terms and in a systematic and natural order of sequence, 
theoretical discussion being as fa r as possible avoided; the subject is thus pre
sented in a form most easily grasped and remembered by the student. Special 
attention has been devoted to practical questions of diagnosis and treatment, and 
in general particular prominence is given to facts which the student most needs to 
know. T he condensed form of statement and the orderly arrangement of topics 
adapt it to the wants of the busy practitioner as a means of refreshing his know
ledge of the subject and as a handy manual for dai ly refe rence. 

NOTES ON THE NEWER REMEDIES : their The rapeutic Appli
cat ions and Modes of Adminis tration. By DAVID CERNA, M.D., PH.D., 
Demonstrator of and Lecturer on Experimental Therapeutics in the Univer
sity of Pennsylvania. Post 8vo, 253 pages. Price, $1.25. 

S E COND ED ITI O N, RE-WR ITTEN A ND G REATLY ENLA R G E D . 

The work takes up in alphabetical order all the newer remedies, giving thei r 
physical properties, solubility, therapeutic applications, administration, and chem
ical formula. 

It thus forms a very valuable addition to the various works on therapeutics now 
in existence. 

Chemists are so multiplying compounds, that, if each compound is to be thor
oughly studied, investigations must be carried far enough to determine the prac
tical importance of the new agents. 

"Especially ,·aluable because of its completeness, its accuracy, its systematic consideration of 
the properties and therapy of many remedies of which doctors generally know but liule, expressed 
i.u,a brief yet terse manner."-Chuago Clinical Rroi'tw. 
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LABORATORY EXERCISES IN BOTANY. By EosON S. BASTIN, 
M A Profes.50r of Materia Medica and Botany in the Philadelphia College 
of. Ph~rmacy. With over 75 plates. Price, Cloth, $2.50. 

This work is intended for the beginner and the advanced stude!1t, and it fu lly c.overs the structure of flowering plants, roots, ordinary ~ten~s, ~h1zomcs, tubers, bulbs, leaves, flowers, fruits, and seeds. Particular attel!t1011 1s. ~l\'Cn to the g_ross and microscopical structure of plants, and to those used m mcd1cme. ~l~ustrauons have freely been used to elucidate the text, and a complete index to facilitate refer-
ence has been added. . The fo lding charts which supplement the subjects will be found useful m con· 
nection with the study of the text. 

SAUNDERS' POCKET MEDICAL LEXICON ; or , Dictionary of 
T e rms a nd Words u sed in Medicine and Surgery. By JOHN M. 
KEAT ING, M. D., Editor of" Cyclopa!dia of Diseases of Children," etc.; 
Author of the "New Pronouncing Dictionary of Medicine,'' and H ENRY 
HA,llLTON, Author of "A New Translation of Virgil's iEneid into English 
Verse;" Co-Author of a "New Pronouncing Dictionary of Medicine. " 
A new and revised edition. 32mo, 282 pages. Prices: Cloth, 75 cents; 
Leather Tucks, $ 1. 00. 

This new and comprehensive work of reference is the outcome of a demand for a more modern hand-book of its class than those at present on the market, which, dating as they do from 1855 to 1884, are of but trifling use to the student by their n?t containing the hundreds of new words now used in current literature, espe· cw.lly those relating to Electricity and Bacteriology. 
A!tdi'.;~e;~~~n~t~:ccurale in terminology, accenlualion, and definition.''-Juurna/ of America,, 

men;~ ~Fi~~~f:i~~~~e~~ed;·c~i ~e~~~~ins the very latest nomenclature in even the newest depart-
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SAUNDE RS' POCK E T MEDICAL FORMULARY. Bv WILLIAM 

M. POWELL, M. D., Attending Physician to the Mercer House for Invalid 
Women at Atlantic City. Containing 1750 Formulre, selected from several 
hundred of the best-known authorities. Forming a handsome and convenient 
pocket companion of nearly 300 printed pages, with blank leaves for additions; 
with an Appendix containing Posological Table, Formulre and Doses for 
Hypodermic Medication, Poisons and their Antidotes, Diameters of the 
I•emale Pelvis and Fcetal Head, Obstetrical Table, Diet List for Various Dis
eases, Materials and Drugs used in Antiseptic Surgery, Treatment of Asphyxia 
from Drowning, Surgical Remembrancer, Tables of Incompatibles, Eruptive 
Fevers, Weights and Measures, etc. Third edit ion, revised and greatly 
enlarged. Handsomely bound in morocco, with side index, wallet, and flap. 
Price, $1.75 net. 

"This \iule book, that can be conveniently carried in the pocket, contains an immense amount 
of n1atcrial. It is very useful, and as the name of the author of each prescription is given is 
unusually reliable."-Nt"<u York 11/edical Record. 

MANUAL O F MATERIA MEDICA AND TH E RAPEUTICS. By 
A. A. STEVENS, A. ~I., i\I. D., Instructor of Physical Diagnosis in the Uni
versity of Pennsylvania, and Demonstrator of Pathology in the Woman's 
Medical College of Philadelphia. 435 pages. Price, Cloth, $2.25. 

This wholly new \'Olurne, which is ba<;ed on the 1890 edition of the P/1ar111a
cop01ia, comprehends the following sections: Physiological Action of Drugs; 
Drugs ; Remedial Measures other than Drugs ; Applied Therapeutics; Incom
patibility in Prescriptions i Table of Doses; Index of Drugs; and Index of Dis
eases; the treatment being elucidated by more than two hundred formu lre. 

HOW TO EXAMINE FOR LIFE INSURANCE. By J OHN ~!. 

KEATING, M. D., Fellow of the College of Physicians and Surgeons of Phila
delphia; Vice-President of the American Pc:ediatric Society; Ex-President 
of the Association of Life Insurance Medical Directors. Royal Svo, 211 

pages, with two large phototype illustrations, and a plate prepared by Dr. 
McClellan from special dissections; also, numerous cuts to elucidate the text. 
Price, in Cloth, sz.oo net. 

"This is by far the most useful book which has yet appeared on insurance examination, a sub· 

!~~i~~f c~r:s7~it1~g ~;1~~r~~~~t1;~n~mi~~~~nct: th~~t ;~=~~~~;a~~:~~:~i~rt~~l l ~~e~~1;_;~~~,~=p~~~~7a;i~~ 
~:~:;i=!n~~s:1~~e~~~~~~{\ht~~l~~~ i~~~~~tf~n~h~~~a;~!~,~~tio;~ f~~e~:e~~r:~~~ed t~~ ~~i;b~~l~ f! 
al the right band of every physician interested in this special branch of medical science."-The 
JIJ'edica/ News, Philadelphia. 

T E MPERATURE CHART. Prepared by D. T. LAINE, M. D. Size 
Sx 137f' inches. Price, per pad of 25 charts, 50 cents. 

A conveniently arranged chart for recording TempernlUre, with columns for daily amounts of 
Urinary and Fecal. Excretions, Foorl, Remar~s, etc. On the back of each chart is gh·en in full the 
method of Brand m the treatment of Typhoid Fever. 



SAUNDERS' QUESTION COMPENDS. 
Arranged in Question and Answer Form. 

THE LATEST, CHEAPEST, AND BEST ILLUSTRATED SERIES 
OF COMPENDS EVER ISSUED. 

Now the Standard Autl10ritics in Medical Litcmture 

Students and Practitioners in every City of the United States 
and Canada. 

THE REASON WHY 
They are the adrnnce guard of" Student's Helps "-that oo HELP; they are the leaders in 

their special line, well and nulhoritatively written by able 11u11, who, as teachers in the large col

leges, Jmow exadly what is wanted by a student preparing for his exa111i11atio11s. The judgment 
exercised in the selectionof::mtborsisfully demonstrated by their professional elevation. Chosen 

from the ranks of Demonstrators, Quiz-masters, and Assistants, most of them have become Pro
fessors and Lecturers in their respecti\•e colleges. 

Each book is of con\'enient size (5 x 7 inches). containing on an average 250 pages, profusely 
illustrated, and elegantly printed in clear, readable type, on fine paper. 

The entire series, numbering twenty·three subjects, has been kept thoroughly revised and 
enlarged when necessary, many of them being in their fourth and fifth editions. 

TO SUM UP. 
Although there are numerous other Quizzes, Manuals, Aids, etc. in the market, none of them 

approach the" Blue Series of Question Compends ;" and the claim is made for the following points 
of excellence: 

1 . Professional distinction and reputation of authors. 
2. Conciseness, clearness, and soundness of treatment. 
3. Size of type and quality of paper and binding. 

*•* Any of these Compends will be mailed on receipt of price. 
2 1 
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1, ESSENTIALS OF PHYSIOLOGY. By I-I. A. I-IARE, ~I. 0., Profes.•or 
of Therapeulics and ~ l ateria i\Iedica in the 
Jelfe.,on ~ledical College of Philadelphia; 
Physician to St. Agnes' Hospital and to the 
Medical Dbpensary of the Children's Hos
pital; Laureate of the Royal . \ cademy of 
l\Iedicine in Belgium, of the ).fedical Society 
of London, etc. Third edition, revised and 
enlarged by the addition of a series of hand
some plate illu~trations taken from the cele
brated "kones Nervorum Capitis" of Ar
nold. Crown 8vo, 230 pages, numerous 
illustrations. Price, Cloth, s 1.oo net; inter
leaved for notes, S 1. 2 5 net. 

Sjrdmu1 J/lustn1lior.:. 

"A n exceedingly ~seful little compend. The author lias done his work tl~oroughly _and well. 
The plates of the cranial nerves from Arnold arc superb."-.Jourmt/ of Amencan ,l/edual AJJo· 
ciotion. 

2 . ESSENTIALS OF SURGERY, containing also, Venereal Diseases, Surg
ical Landmarks, l\Iinor and Operative Surgery, and a Complete Description, 
together with full lllust rations, of the Hand -

kerchief and Roller Bandage. By EoW.\RD ~ 
MARTIN", ~\. ~l., l\l. D., Clinical Professor of · ,' 
Genito-Urinary Diseases, Instructor in Operative · ~; ~ "' 
Surgery, and Lecturer on ~linor Surgery, l'ni- ' .. ... . . 
ve rsity of }lennsylvania i Surgeon to the I lowar<l ' 
Jlospita\ i Assistant Surgeon to the University spaimtullt.utratin• 

H ospital, etc. Fifth edition, Crown Svo, 334 
pages, profu sely ill ustrated. Considerably enlarged by an Appendix contain
ing full directions and prescriptions for the preparation of the various mate
rials used in Antiseptic Surgery; also, several hundred recipes covering the 
medical treatment of surgical affections. Price, Cloth, St .oo; interleaved fo r 
notes, 1.25. 

"\\'ritten to assist the student, it will be of undoubted \·alue to the practitioner, containing as 
it does the essence of surgical work."-Boslon il!edical and Surgical .Journal. 

3. ESSENTIALS OF ANATOMY, including the Ana tomy of the 
Vi scera. By CHARLES B. NANCREDE, M. 0., Professor of Surgery and of 
Clinical Surgery in the lini\'ersity of :;\fichigan, Ann Arbor i Corresponding 
i\ lember of the Royal Academy of J. fedicine, Rome, Italy; late Surgeon to 
the Jefferson Medical College, etc. Fifth edition, Crown Svo, 380 pages, 
180 illust rations. Enlarged by an Appendix, containing over sixty illus
trations of the Osteology of the H uman Body. The whole based upon the 
last (eleventh) ed ition of Gray's A11ato111;1. Price, Cloth, Sr. oo; interleaved 
for notes, s 1.25. 

"Truly such a book as no student can aflord to be without."-America11 Practilio11er and Nr..us. 
"The questions have been wisely selected , and the answers accurately and concisely given."-

Univenity Aledical .1/aga::-.ine. 
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4. ESS E N T IALS O F M E DICAL CHE MISTRY, O R GANIC AND 
I N O R GANIC, containing also, Questions on Medical Physics, Chemical 
Physiology, Analytical Proces.ses, Urinalysis, and Toxicology. By LAWRENCE 

\\'oLn·, M. 0 ., Demonstrator of Chemistry, jerferson Medical College; 
Visiting Physician to the German Hospital of Philadelphia; Member of 
Philadelphia College of Pharmacy, etc. Fourth and revised edition, with an 
Appendix, Crown Svo, 2r2 pages. Price, Cloth, $1.00; interleaved for 
notes, s1.25. 

«The scope of this work is certa inly equal to that of the best course of lectures on Medica! 
Chemistry. ''-Ph11rm11uuti<11l Era 

5. E SSENTIALS OF OBSTETRICS. By 
\V. EASTERLY ASHTON, l\I. D. , Professor of Gyn
recology in the Mcdico-Chirurgical College of 
Philadelphia ; Obstetrician to the Phi ladelphia 
Hospital. Third edition, thoroughly revised 
and enlarged , Crown Svo, 244 pages, 75 illus-
trations. Price, Cloth, si.oo; interleaved for I'' 

notes, 1.25. 
"An excellent little ,·olume containiagcorrectand pract ical 

knowledge. ,\n admirable compend, and the best condensation 
we have seen."- Southern Practitimur. 

• 1 0f extreme rnlue to slUdents, and an excellent little book 
to freshen up the memory of the practit1oner."-C//icogo 11/edical 
Times. 

6. E SSE NTIALS OF PATHOLOGY 
AND MORBID ANATOMY. By 
C. E. AR~IAND S EMPLE, B. A., f..l. B. Can
tab. L. S. A., M. R. C. P. Lond., Physician 
to the Northeastern Hospi tal for Children, 
Hackney; Professor of Vocal and Aural 
Physiology, and Examiner in Acoustics at 
Trinity College, London, etc. Crown Svo, 
174 pages, illustrated, (s ixth thousand). Price, 
Cloth, 5 1.00; interleaved for notes, Sr.25. 

Sjluimen/l/ustralion. 

"A valuable little volume-truly a mu//um in parvo. "-Cinchrnali Jlfedical 1\'r.vs. 

7. ESS E NTIALS OF MATERIA M E DICA, THERAPEUTICS, 
AND PRE SC R IPTION -WRITING. By H ENRY M ORR IS, M. D., 
Late Demonstrator, Jefferson Medical College; Fellow College of Physicians, 
Philadelphia; Co-Editor Biddle's Materia Medica; Visiting Physic ian to St. 
Joseph's Hospital, etc. Fourth edition , Crown 8vo, 250 pages. Price, 
Cloth, Sr.oo; interleaved for notes, $1.25. 

"One of the. best compends in this series. Concise, pithy, nnd clear, well su ited to the pur
pose for which it 1s prepared."-Jl/edico/ and Surgical Reporter. 

"The subjects are treated in such a unique and attractive mnnner that they cannot fail to 
impress the mind and instruct in a lasting manner."-Bujfa/o 11/ediea/ and Surgi.:al Journal. 
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8, g. ESSENTIALS OF PRACTICE OF MEDICINE . By HENRY 
MORRIS, M. 0., Author of "Essentials of 1\lateria Medica,'' etc., with an 
Appendix on the Clinical and ~licroscopical Examination of Urine, by L AW

RENCE WOLFF, l\I. D., Author of "Essentials of Medical Chemist ry, " etc. 
Colored (Vogel) urine scale and numerous fine illustrations. Third edi
tion, enlarged by some three hundred essential formul~, selected from 
the writings of the most eminent authorities of the medical profession. 
Collected and arranged by W1LL1Al\I 1\1. PowELL, M. D., author of 
" Essentials of Diseases of Children.'' Crown 8vo, 460 pages. Price, 
Cloth, $2.00. 

u The teaching is sound, the presentation graph ic, matter as fu ll as might be desired, and the 
style altrnctive."-American Prnctitio11er and 1Vews. 

"A fi rst-class practice of medicine boiled down, and giving the real essentials in as few words 
as is consistent with a thorough understanding of the subject."-,Vedical Brief. 

10. ESSENTIALS OF GYN.lECOL
OGY. By EDWIN B. CRAGIN, ]\l. D., 
Attending Gynecologist, Roosevelt H os
pital, Out-Patients' Department; .Assistant 
Surgeon, New York Cancer Hospital, etc. 

Fourth edit ion, revised. Crown 8vo, 198 et~""""~ ... ~ 
pages, 62 fine illustrations. Price, Cloth , ' 
5 1.00; interleaved for notes, s1.25. \ 

"This is a. most excellent addition ~o this series of ~ 
question compcnds The style is concise, and at the 
sametimethcsentencesarewel\ rounded. Thisrenders 
the book fa r more easy to read than most compends, 
and adds distinctly to its \·a.\ue."-A/edical and Surg- Sfecimni lltustrat1im. 
iea!Repor/er. 

II. ESSENTIALS OF DISEASES 
OF THE SKIN. By HENRY \V 
STELWAGON, M. D., Clinical Lecturer 
on Dermatology in the Jefferson Med
ical College, Philadelphia.; Physician 
to the Ski n Service of the Northern 
Dispensary; Dermatologist to Phila
delphia. H ospital ; Physician to Skin 
Department of the Howard Hospital ; 
Clinical Professor of Dermatology in 
the Woman's Medical College, Phila
delphia, etc. Third edition. Crown 
8vo, 270 pages, 86 illustrations, many 
of which are original. Price1 Cloth, 
St.oo net; interleaved, ,S 1.25 net. 

S)tcimrnlllustn11irm. 

wri te
1

;.~:k\~11~~~seexap~~~~~e~!,~t~~::li~;:, 1~~co~n gone over and judiciou.~ly condensed by the 

rev ie:~~h~~:u;~tml~~~1 ib~~J::;ss~~: ~u~ i~orn;:~~~>~t~::i~~:~k Ze~~,:;7:,~~~~. of the 
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12 . ESSENTIALS OF MINOR SURGERY, 

BANDAGING, AND VENEREAL DIS
EASES . Jly EDWARD MARTIN, A. M., M. D., 
Author of "Essentials of Surgery," etc. Second edi
tion. Crown Svo, thoroughly revised and enlarged, 
78 illustrations. Price, Cloth, S1.oo; interleaved for 
notes, s1.25. 

"Charncterized by the same literary excellence that has distin
guished prc\•ious numbers of this series of compends."-Amerimn 
Prrulitiom:r and ~\·ews. 

"The best condensation of the subjects of which it treats yet placed 
before the profes1iion."-JJiedica/ JVews, Philadelphia. Sfc<1111r11 llt11sfrt1tion 

13. ESSENTIALS OF LEGAL MEDICINE , 
TOXICOLOGY, AND HYGIENE . By C. E. 
AR:-.tAND SE)tPLE, i\l. D., Author of H Essentials of 
Pathology and i\lorbid Anatomy." Crown Svo, 2 1 2 

pages, 130 illustrations. Price, Cloth, s1.oo; inter
leaved for notes, sr.25. 

"The leading points, the essentials of this too much neglected por-
tion of medical science, arc here summed up systematically and Sjecimui //lu$lration. 
clearly.''-Soutlzern Pradilioner. 

14. ESSENTIALS OF REFRACTION AND DISEASES OF THE 
EYE. By EDWARD JACKSON, A. M., M. D., Professor of Diseases of the 
Eye in the Philadelphia Polyclinic and College for Graduates in Medicine; 
Member of the American Ophthalmological Society; Fellow of the College 
of Physicians of Philadelphia; Fellow of the American Academy of :Medi
cine, etc. ; and ESSENTIALS OF DISEASES OF THE NOSE 
AND THROAT. By E. BALDWIN GLEASON, .M. D., Surgeon in charge 
of the Nose, Throat, and Ear Department of the Northern Dispensary of 
Philadelphia; formerly Assistant in the Nose and Throat Dispensary of the 
Hospital of the University of Pennsylvania, and Assistant in the Nose and 
Throat Department of the Union Dispensary, etc. Two volumes in one. 
Second edition. Crown Svo, 294 pages, 124 illustrations. Price, Cloth, 
sr.oo j interleaved for notes, s1.25. 

"A ,•a\unblc book to the beginner in these branches, to the student, to the busy practitioner, 
and as an adjunct to more thorough reading. The authors are capable men, and as successful 
teachers know what a student most needs "-JVew York 11/edical Ruord. 



IV. B. SAUNDERS' ILLUSTRATED 

15. ESSENTIALS O F DISE AS E S OF CHILDRE N . By WILLIAM 

M. POWELL, i\L D., Attending Physician to the l\ rercer 1 louse for ln\'alid 
Women, at .\tlantic City, N. J.; late Physician to the Clinic for the Dis
eases of Children in the Hospital of the University of Pennsylvania and St. 
Clement's Hospital; Instructor in Physical Diagnosis in the i\[edical Depart
ment of the c:ni,·ersity of Pennsylvania. Crown 8vo, 216 pages. Price, 
Cloth, S1.oo; interleaved for notes, S1.25. 

Seric:.Th:: c~~~=ini: i~0~~~~r~1;rii~~: 1}:n~e~e a;i~t ~~l~l~t;~;: ~)~~ew~~~~ ~~~a~~~te:!;>e:rt~1111:ntS~u::~~~~ 
it re\ates."-Americnn Prndifi(11ur 111U/ _1\"ews. 

of g;;:~':~ti~~ 1~~~~a~~~ 1~ii~~~:~~ ~~ i~~hct~:~.~.~~~~~~~;s efdG;~;,~;:,~/ bich the student will find 

16. ESSENTIALS OF EXAMINATION 
OF URINE . By LAWRENCE WOLFF, 

i\L D., Author of "Essentials of l\Iedical 
Chemistry," etc. Colored (Vogel) urine 
scale and numerous illustrations. Crown 
Svo. Price, Cloth, 75 cents. 

"A little work of decided va\ue."-University 11/edil'ai 
Jllagn::ine. 

"A good manual for students, well written, and an· 
swers,categorically,many questions beginners are sure to 
ask."-11/edicnlRe.ord. 

"The questions have been well chosen, and the an
swers nre clear nnd brief. The book cannot fail to Uc u~
ful tostudcnt!i."-,1/edim!nm/ Surgical Reporter. Spui111a1i/111s/,.o.lio11 

17. ESSEN TIALS OF DIAGNOSIS. By SoLo>ioN ,.--..,..,,.~~..., 

Sow>-Co11rn, M. D., Professor of Clinical Medicine and 
Applied Therapeutics in the Philadelphia Polyclinic, and 
AuGU:)TUS A. ESHNER, M. D., Instructor in Clinical l\[edi
cine, Jefferson Medical College, Philadelphia. Crown 
8vo, 382 pages, 55 illustrations, some of which are col
ored, and a frontispiece. Price, s1.50 net. 

and ~~~fi~:~t:ir~"~11; ~~\!'~~~,~~~~~~{j~~!~t;:::~Jrom Lheir standpoint, 

"Concise i.n the. treatment of the subject, terse in expression of fact. 
... The work rs relmblc, and represents the accepted view~ of clinicians S/wimm 11/ustratitnr 
of to-day."-Amuican Jour11nl of 11/edi'cal Science$. 

tboro·~~;!~~ :~~~c~~e:~~;,~);~::~i~;;n~ ~~;;d;;:~-:,~;;~i1;:·ords, and the required ground h:is been 

18. ESSENTIALS OF PRACTICE OF PHARMACY. By Lucrns E. 
SAYRE, M. D., Professor of Pharmacy and Materia i\ledica in the University 
of Kansas . Second edition, revised and enlarged. Crown 8vo, 200 pages. 
Price, Cloth, $ Loo; interleaved for notes, $1.25. 

The ::•t~~,c~:~~~~~~;iJEg~:~iii~',~~~,~~f~;~gjgj{:~Et:~i0:t:d;::n~=~ 
knowledge already gleaned."-Wes/ern Drug Record. 



CA TA LOGUE OF ii/ED/CAL WORKS. 

20 . ESSENTIALS OF BACTERIOLOGY: 
A Concise a nd Syst e m atic Introd u ct ion 
to t h e Study of Micro-organ is m s . lly 
l\I. Y. BALL, M. 0., Assistant in l\Jicroscopy, 
Xiagara University, Buffalo, N. Y.; late Resi
dent Physician, German Hospital, Phi ladelphia, 
etc. Second edition revised. Crown Svo, 200 

pages, 81 illustrations, some in colors, and 5 
plates. Price, Cloth, S 1 .00; interleaved for 
notes, S1.25. 

"The amount or material condensed in this little book is 
so great, and so accurate are the formulze and metho.ds,that it 
will be found useful as n laboratory hand-book."-Jl/ed1cn/ J\'nus. 

Sf1cimt11lllustrr1!1U11 
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"Bacteriology is the keynote of future medicme, and e,·ery physician who expects success 
must familiri.ri:t.e himself with a knowledge of germ-life-the agents of disease. This \inle book, 
with its beau1iful illustr:llions, will give the students, in brief, the results of years of study and 
research unaided."-Pacijic Record of Jlledicine a11d Surgery. 

2 1. ESSENTIALS OF NERVOUS DIS
EASES AND INSANITY, their Sy m p
tom s and Treatment. By joHN C. SttAw, 
i\L D., Clinical Professor of Diseases of the t\[ind 
and Nervous System, Long Island College Hos
pital Medical School; Consulting Neurologist to 
St. Catherine's Hospital and to the Long Island 
College Hospital; formerly Medical Superin
tendent King's County Insane Asylum. Second 
edition. Crown Svo, 186 pages, 48 original 
ill ustrations, mostly selected fro m the Author's 
private practice. Price, Cloth, S 1.00; inter
leaved for notes, $ 1. 25. 

Sjl(imr11/lluslration 

"Clearly and intelligently written."-Bos/on 11/ufical and Surgical Jounral. 

all p{;y~~ci:~~a~~~ :~u~~i~:~. ~~~;;e~~.~~e; 'JJ~z~/mpends, and one that cannot fail to be appreciated by 

Tim;: ~;,):;;~;,·~~t~.rimer is excellent. The engravings are well executed and ,·cry interesting."-

22 . ESSENTIALS OF PHYSICS . By FRED. J 
8ROCKW1\\' 1 J\L 0., Assistant Demonstrator of Anat
omy in the College of Physicians and Surgeons, New 
York. Crown 8\'0 1 320 pages, 155 fine illustrations 
Price, Cloth, 5 1.00 net; interleaved for notes, $ 1.25 
net. 

~~m~~!~s~ ~~~~~;::~~ ~:~~i::!~:~:;;:~~~~~ ~~~u~a:~ei-~:~/~;~ 
and;; ~~;~~~~~/Ni~~t~~~~~.~~/;;,.~;~ ~e~~:;ubject, is well written, S}ttimc1t Illustration 

para:i·;~l~e e~~;buth:l~:~~l~n~,;~~s:.~~~~~~~:ai/n ;,;,~~.nner that will make the theme not only com· 



CATALOGUE OF JlIEDICAL WORKS. 

23. ESSENTIALS OF MEDICAL ELECTRICITY. By D. D. ST£w
ART1 ~I. D., Demonstrator of Diseases of the Nen•ous System, and Chief of 
the Neurological Clinic in the Jefferson Medical College; Physician to St. 
Mary's Hospital, and to St. Christopher's Hospital for Children, etc., and 
E. S. LAWRANCE, ~I. D., Chief of the Electrical Clinic, and Assistant 
Demonstrator of Diseases of the Nervous System in the Jefferson Medical 
College, etc. Crown 8vo, 148 pages, 65 illustrations. Price, Cloth, $ i. oo; 
interleaved for notes) sr.25. 

"Clearly written, and affords a safe guide to the beginner in this subject."-Jl/edica/ and 
Surgical Journal. 

"The subject is presented in a lucid and pleasing man ner."-Jlfedica/ Ruord. 

"A little work on an. important subject, which will prove of grea~ value. to med ical students 
and trained nurses who wish to study the scientific as well as the pract ical points of electricity."
T/u Hospital, London, England 

"The selection and arrangement of material are done in a skilful manner. Jt gives, in a 
condensed form, the principles and science of electricity and their application in the practice of 
medicine."-Amza/s of Surgery. 

24. ESSENTIALS OF DISEASES OF 
THE EAR. By E. B. GLEASON, s. B., 
M. D., Clinical Professor of Oto logy, Med
ico-Chirurgical College, Philadelphia; Sur
geon in Charge of the Nose, Throat, and 
Ear Department of the Northern Dispen
sary of Philadelphia; formerly Assistant in 
the Nose and Throat Dispensary of the 
Hospital of the University of Pennsylvania, 
and Assistant in the Nose and Throat De
partment of the Union Dispensary. 89 
illustrations. Price, Cloth, $ 1. 00; inter
leaved for notes, St. 25. 

This latest addition to the Saunders Compend Sjudmm illustralion 

Series accurate I y represents the modern aspect of 
otologica.l science. While small in compass, it is logically and cap..1.bly written; it 
comprises upward of 150 pages, with 89 illustrations, mostly from original sources. 

NURSE' S DICTIONARY of Medical T erms and Nurs ing Treat
ment, containing Descriptions of the Principal i\ledical and Nursing Terms 
and Abbreviations; of the Instruments, Drugs1 Diseases, Accidents, Treat
ments, Physiological Names, Operations, Foods, Appliances1 etc. encountered 
in the ward or in the sick-room. Compiled for the use of nurses. By 
H ONNOR MORTEN, Author of " H ow to Become a Nurse," 11 Sketches of 
H ospital Life," etc. 16mo1 1 40 pages. Price, Cloth, ,Sr.oo. 

This little volume is intended merely as a small reference-book which can be 
consulted at the bedside or in the ward. It gives sufficient explanat ion to the 
nurse to enable her to comprehend a case until she has leisure to look up larger 
and fuller works on the subject. 



DIET LISTS AND SICK-ROOM DIETARY. By JEROME B. THOMAS, 

i\l.D. 
There is here otfered, in portable ~orm~ as an efflc!ent aid to the better p:ac

tice of Therapeulics, a collection of Diet Lists and a Sick-room Dietary, comp1le? 
from the most modern works on dietetics. It meets a want, ~or the b.usy p:act1· 
tioner has but little time to write out Systems of Diet appropriate to h1~ patients, 
or to de::;c ribe the preparation of their food. Send for sample sheet. Price, $1.50 

THE CARE OF THE BABY. By J. P. CROZER GRIFFITH, i\l. D., Clin-
ical Professor of Diseases of Chi ldren in the J lospital of the University of 
Pennsylvania; Professor of Clinical Medicine in the Philadelphia Polyclinic; 
Physician to the Children's, to St. Agnes', and to the Methodist Hospitals, 
etc., forming a handsome post-octavo volume of 400 pages with 68 illust ra
tions. Price, Cloth, S,1.50. 

For Sale by Subscription. 
PATHOLOGY AND SURGICAL TREATMENT OF TUMORS. 

By N. SENN, M. D., Ph.D., LL. D., Professor of Practice of Surgery and 
Clinical Surgery, Rush Medical College; Profe&sor of Surgery, Chicago 
Polyclinic; Attending Surgeon to Presbyterian I Lospital i Surgeon-in-Chief, 
St. Joseph's Hospital, Chicago. Price, Clo., 56.00 net; Half Mor., s7.oo net. 

This work will epitom.iz.e the results of many years of personal observation 
and successful experience of its author, whose professional eminence guarantees 
the authoritative character of the subject-matter. The illustrations will be pro
fuse and unusually fine, including photographic reproductions of the microscopic 
appearance of a great variety of morbid conditions. 

ANNOUNCEMENT OF FORTHCOMING PUBLICATIONS. 
A TEXT-BOOK OF THE PATHOGENIC BACTERIA. Specially 

written for the use of Students of Medicine. Finely illustrated by J OSEPH 

McFARLAND, M. D., Demonstrator of Pathological H istology, and Lecturer on 
Bacteriology, in the l\ledical Department of the University of Pennsylvania, 
etc. (ln press.) 

SURGICAL DIAGNOSIS AND TREATMENT. By J. W. i\l•c
DoNALD, l\f. D., Graduate of :Medicine of the University of Edinburgh; 
Licentiate of the Royal College of Surgeons of Edinburgh; Profes.sor of the 
Practice of Surgery and of Clinical Surgery in Minneapolis College of Physi
cians and Surgeons; Surgeon to Wisconsin Central Railway, etc. (In press.) 

A TEXT-BOOK OF EMBRYOLOGY . By jo1rn C. llEISLER, i\l. D., 
Prosector to the Professor of Anatomy, l\ledical Department of the University 
of Pennsylvania. (Preparing.) 

A MANUAL OF ANATOMY. By IRVING S. H AYNES, M. D., Adjunct 
Professor of Anatomy and Demonstrator of Anatomy, Medical Department 
of the University of the City of New York, etc. Beautifully illustrated by 
about 125 half-tone illustrations reproduced direct from photographs of dis
sections taken by the author; also 40 diagrams representing in outline the 
more intricate plates, and thoroughly bringing before the student the points 
which other similar works have failed to elucidate. (In press. Ready shortly.) 
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Now Ready. For Sale by Subscription. 

An American Text-Book of Obstetrics 
BY AMERICAN TEACHERS. 

CONTRIBUTORS: 

James C. Cameron, M. D., Edward P . Davis, M. D., Robert L. Dickinson, 
M. O., Charles Warrington Ear le, M. D., James H. Etheridge , M. D., 

Henry J. Carl""lgues, M. D., Barton Cooke Hirst, M. O., Charles 

Jewett, M. D., Howard A. Kelly, M. D., Richard C . Norris, 

A . M., M. D., Chauncey D. Palmer, M. O., Theoph-
i lu s Parvin, M. D., George A. Piersol, 

M . D., Edward Reynolds, M. D., 
H enry Schwarz, M. D. 

In one very handsome imperial-octavo volume, with a large number of original 

illustrations, including full-page plates, and uniform in size with "The American 

Text-Book of Diseases of Children.'' Prices: Cloth, $7.00 net; Sheep, SS.oo net; Half 

Russia, S9.oo net. 

Such an array of well-known teachers is sufficient guarantee of the high 
character of the work. The illustrations will recciYe the most minute attention; 
the cuts interspersed throughout the text, and the full-page plates, which will 
reAect the highest attainments of the artist and engraver, will appeal at once to 
the eye as well as to the mind of the student and the practitioner. 

An American Text-Book of Physiology 
BY AMERICAN TEACHERS. 

Edited by WILLIAM H . HOWELL, Ph. 0. , M. 0., 

Profel;sorof Physiology,JohnsHopkin?<Univenoity. 

H enry P. Bowditch, M. 0., J o hn G. Curtis, M. 0., H enry H . D onaldson , 

M. D., Frederick S. Lee, M. 0., Warren P . Lombard, A. B., M. D., 
Graham Lusk, Ph.D., Edward T. Reichert, M. D., H enry 

Sewall, M. D., J oseph W. Warren, M. D. 

In one imperial-octavo volume, with a large number of original illustrations. (In 

preparation for early publication.) 

This work will be the most notable attempt yet made in America to combine in 
one volume the entire subject of Human Physiology by well·known teachers who have 
given especial study to that part of the subject upon which they write. The com
pleted work will represent the present status of the science of Physiology, particu
larly from the standpoint of the student of medicine and of the medical practitioner. 

AN AMERICAN TEXT-BOOK OF APPLIED THERAPEUTICS. 
By Ame rican Teachers . (In preparation.) 

AN AMERICAN TEXT-BOOK OF NURSING. By American 
Teachers. (Jn preparation.) 
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SAUNDERS' 
AMERICAN TEXT-BOOKS 

receive spontaneous and meritorious recognition, a nd 

ARE PHENOMENALLY SUCCESSFUL. 

PEPPER'S NEW "AMERICAN TEXT-BOOK OF PRACTICE." 

From the NEW YORK MEDICAL JOURNAL ... I 

(Published by D. APPLETON & CO.). 
W e rc\' iewed the first volume of thi s work and said: " Tt is nndoubtedly one of 

the hest text· books on the praCLice of medicine which we possess." A consideration 
of the second und last volume leads u!J to modify that verdict and to ~ay that the l'.'Om

plete<l work is. in our opinion, the best of its kind it has e\'er been our fortune to 
see. It is CQmplete, thorongh, accurate, and clear. It is well wrilten, well arranged, 
well printed, well illustrated, and well bound. 1t is a model of what the modern 
text-book shouid be. 

"AN AMERICAN TEXT-BOOK OF GYNECOLOGY." 

From the NEW YORK MEDICAL RECORD 
(Published by WILLIAM WOOD & CO.). 

As a text-book it. is well up to the most advanced views of the day, 
and embodies aJl the essential points of advanced American gynecology. 
It is destined to make and to hold a place in gynecological literature 
which will be peculiarly its own. 

" AN AMERICAN TEXT-BOOK OF SURGERY." 

Extract from THE LONDON LANCET. 
"If this text-book is a fair reflex of the present position of American 

I 
Surgery, we must admit it is of a very high order of merit, and that Eng
lish surgeons will have to look very carefully to their laurels if they are to 
preserve a position in the van of surgical practice." 

"AN AMERICAN TEXT-BOOK OF DISEASES OF CHILDREN," 

lExtract from AMERICAN JOURNAL OF MEDICAL SCIENCES. 
" This is far and away the ~t text-book of child ren's diseases ever published in 

the English l:mgnnge, and is cerlainly the one which is best adapted to American 
readers. We congratul ate the ed itor upon the result of hi s work1 and heartily com
mend it to the attention of every student and practitioner." 

SOLD ONLY BY SUBSCRIPTION. 



IMPORTANT ANNOUNC£M£NT. 

SAUNDERS' 

American Year-Book of Medicine and Surgery 
EDITED BY 

GEORGE M. GOULD, A. M., M. D. 

ASSISTED BY EMINENT A.MERIOAN PHYSIOIANS AND TEAOHERS. 

NOTWITITSTANDING the rapid multiplication of med ical an<l surgical works, 
stiJJ these publications fail to meet fully the requiremeuts of the general physician, 
inasmuch as he feels the need of something more than mere text-books of well
known principles of medical science. Mr. Saunders has Jong been impressed with 
this fact, which is confirmed by the unanimity of expression from the profession 
at large, as indicate'} by advices from his large corps of canvassers. 

This deficiency would best be met by current journalistic literature, but 
most practitioners have scant access to this almost unlimited source of informa
tion, and the busy practiser has but little time to search out in periodicals the 
many interesting cases, whose study would doubtless be of inestimable value in his 
practice. Therefore, a work which places before the physician in com·enient form 
an epitomization of tll'is lileratu,re by persons competent to pronounoo 1pon 

The Value of a Discovery or of a Method of Treatment 
cannot but command his highest appreciation .. It is this critical and judicial 
function that will be assumed by the Editor ial staff of the ' 1 American Year· Book 
of l\Iedicine and Surgery." 

It is the special purpose of the Editor, whose experience peculiarly qualifies 
him for the preparation of this work, not only to review the contributions 
to American journals, but also the methods and discoveries reported in the 
leading medical journals of Europe, thus enlarging the survey and making the 
work characteristically international. These reviews will not simply be a series 
of undigested abstrac~ indiscriminately run together, nor will they be retro· 
spective of u news 11 one or two years old, hut the treatment presented will be 
synthetic aud dogmatir, and will include only what is new. Moreover, through 
expert condensation by experienced writers, these discussions will be 

COMPRISED IN A SINGLE VOLUME. 
The work will be replete with original and selected illustrations skilfully 

reproduced, for the most part, in l\Ir. Saunders' own studios established for 
the purpose, thus insuring accuracy in delineation, affording efficient aids to a 
right comprehension of the text, and adding to the attractiveness of the volume. 

W . B. SAUNDERS, Publisher, 
925 Walnut Street, Philadelphia. 
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