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PREF ACE. 

Fgw medical works have been more widel_v known and appreciated than 
Druilt's "Surgeon 's Vaclc-rnecum ." In England, I am informed that 
50,000 copies have been sol<l, whilst in .\merica it has been so highly 
a.pprcci:\tcd that a copy was issued Uy the Government to each surgeon serv­
ing in the Federal Army during the great Ci\•il War. These facts would 
at on<:c suggest that it was desirable to alter the book as li ttle as possible. 
But owing to Dr. Drnitt's ill-health he was unable to edit the last two 
editio11 ii with his old skill and energy; in the last, indeed, he was obliged 
to share the labor with Professor John Wood, of King's College Hospital, 
and Mr. H. W. Parker. 'l1he latter surgeon illustrated and revised the 
chapt<'r on Tumor8, and gave much help in the portion!\ dealing with gun­
shot injurie,, I !is work has been but li ttle altered . ::llr. \\'ood revised 
the latter two-thirds of the book-a somewhat delicate task during the life 
of the author-and he scl'ms to have limited himself to making consider­
able rtddition~1 in which hr stated his own views and practice. Naturally, 
these additions contained Yery valuable ma.terial 1 and I have retained them, 
with acknowledgment of their ~ource when they contained anything orig­
irntting with Profe:-:sor Wood. 

lt will bo Rt'cn from the above that the work has not been thoroughly 
edited for at least ten year~; and when I say that in the eleventh edition, 
which appcnrcd in 1877, antiseptic surgery is regarded as still on its tria l, 
ligatures arc left hanging from wound:-:, the extra-peritoneal method is re­
co1111nemk·d in O\'ariotomy, and we are told to hang a. box of ~facdougall's 
powder under the bedclothes to keep clown the stench of a. stump, it will 
be ob,·iou~ to any who undffstand the far.i·caching importance of these 
points that radical change wa~ ncccssar,,~. Again and again I tried to 
patch, but with such a poor result that the attempt inrnriably resulted in 
rewriting. The twelfth edit ion consequentl,Y differs much from the 
ele\·enth; Rcarccly a pnragrnph of the latter remains unaltered; and in 
mo't parts only the sense of the ol<l book has been embodied with other 
umtcrinl in the new. 

The chapter on Diseases of the Eye has been replaced by a short 
account of the injuries of tha.t organ, for which I am indebted to my 
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frit·nU ~Ir . .i\. (~uun·y ~ilcock, A~;;il"itant ~urgeon to St. Mary's llospital 

and to the Hoyal Ophthalmic Hospital, Cl!oorficltk Xotwith,tamling 

this CJmission, and in spite of my utmost C'ndt·a\·ors to compress, the hook 

has incn•ased considerably in size. This is 1lue to many caust·~, t''.'-JICCially 

to the greatly increa~cd range nf .subjects with which I luu·c ha<l to <lea!, 
the greatC'r prominence whic:h I felt it necC's-;ary to gi,·c to pathology, 

the intro1luction of i;hort sections on ·' surgical <liagno~is,., an<l of otht·rs, 

here ;md tlu.'l't', on 11. gt•ncral principle~,., to the rcplac.:cmcnt of many old 

illustrations by a number of consiclerably larger ones, a111l the addition of 

a copious index. 
~I.1hose familiar with former editions will notice that the <livision of 

chaptcrR into numbcre1l !'rctions has been abandoned, an<l that the ac­

counts gi\'Cll arc more continuous. 
The "author" 01· the ''writer .. refer~ to Dr. Druitt; for shortness' 

sake I have written either in the third or fi"r:st person. 

~Iy sources of information have been Ilolmes's '· f-;ystcm of Rurgery," 

KOnig's excellent ·• Lehrlmch der Chirurgie, '' lliiter 's "Urun<lri~se <ler 
Chirurgic," many parts of the "Deutsche Chirurgie, '' eclitecl by Billroth 

and Lilckc, an<l 1 to a much le~s extent, N eJaton 's " Traite de Pathologic 
Externe. '' Birch-llirschfekl's '' Lchrbuch cler pa.thologi~chcn Anatomic" 

an1l the sixth edition of ''Green's l\Ianual of Pathology and ~forbid 

Anatomy" ha\'e sen'ed me as references in pathology; whilst in medicine 

I have consulted Fagge, Bristowe, and Quain's "Dictionary." Erichsen's 

"Surgery," of which I recently read the proofs and rcvi~cs, J have rather 

avoided, lest obvious plagiarism should creep in; but to it and to its editor 

my warmest acknowledgments arc certainly due. In the ~ection on 

operative surgery also the effect of ::)fr. Beck's teaching is very evident. 

:Minor references arc made in the text. 

Seventy-three new woodcuts have been added, and among them an 

almost complete series illustrating the ligation of arteries. These were 

drawn from operations on the dead subject, an1l most of them are of life­

size: they are intended to show, not the anatomy of the artery, but the 

wound as it really is; an<l it is hoped that they will enable the stu<lent 

easily to perform the operations on post-mortem subjects, if he will place 

the book alongside the limb to be operated upon. 

8TANLE1 BOYD. 
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THE 

SURGEON'S VADE-MECUM. 

PARTI. 

CH.APTER I. 

THE ETIOLOGY OF DISEASE. 

THE word surgeou, a contraction of chi1·urgeon (chirurgien, from xtfp and 
ipyo1'), signifies one who cures abnormal conditions by working or operating 
upon them with the hand. Most cases, therefore, requiring manual treat­
ment are placed in that division of the healing art called surgery; but this 
branch now deals also with many cases in which no such treatment is neces­
sary or possible. 

To be a good surgeon, a thorough general knowledge of medicine, and 
of the sciences upon which the whole healing art is based, is absolutely 
essential. " 

MORBID CONDITIONS AND THEIR CAUSES. 

The cases which surgery is called upon to treat may be divided roughly 
into those of injury, disease, and the reaults of iujury or disease. Although 
every one knows the difference in meaning implied by the terms injury and 
disease as commonly used, it is found, when we come to consider the etiology 
of morbid conditions in geueral, that no line can be drawn between injuries 
and diseases. Many cases occur which it is impossible to place under either 
one head or the other. 

Disease may be either inherited or acquired. In some cases of inherited 
disease, as syphilis, it is probable that the actual cause of the disease exists 
in the ovum or spermatozoa at the time of conception, but in the great 
majority influences similar to those which produce the general resemblance 
between children and parents are at work, and the tendency to grow abnor· 
mally, to perform function imperfectly-the tendency to disease, in short, 
rather than the disease itself, is inherited. The so-called tubercular diathesis 
is au example of this. But cases of inherjted disease are due to the handing 
down by pareuts to their offapring either of the actual causes of disease or of 
the abnormal tendencies of their tissues, which the parents had acquired 
from influences external to their organisms. It would seem, therefore, that 
all primary morbid conditions are ultimately due to the action of causes 

3 
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external to the economy i once acquired, such conditions maJ'. ?r may i;aot be 
banded down from parents to offspring; but probably no cond1t1on ofpnmary 
disease is without. its secondary results upon the body at large, and m many 
cases these results are more striking than the primary diseaae. 

The causes of primary acquired disease may probably all be ranged under 
two headings: 

( Quantitative. { ~~~:~~in. 
. I [ Imperfect blood 

1. ABNORMAL Foon SUPPL~.- ~ formation. l Imperlect purifica· 
Qualitative. tion. 

2. AnNORMAL PuYSICAL CONDITIONs.-Including ·l Intr~duction . of 
injuries of all kinds-gross and fine. poisons, foreign 

bodies, etc., from 
without. 

The great majority of the causes of disease require no explanation of 
their nature, properties, etc. i but there is one group which has of late years 
come to occupy a most important position in medicine, nnd which is so pecu-

~~~:n~1!0 !~t:~~a1:1~e;~~~sft~~.wn ;~:; d~:;uf~l~ ~~:t :ft~~i:I ofo:;1~e . ab~: 
classes, according as they produce disease by their chemical or mechanical 
action. 

The vegetable parasites of practical importance in surgery all belong to the 
Schizomycetes. The Oi"diwm. albicans, or parasite of thrush, may be a yeast; 
and the .A.ctinomycetes, or ray-fungus, and the Chionyphe Carteri, found in 
Actinomycosis and l\Iadura foot respectively, may be moulds; but the botan­
ical position of all three, and even the existence of the latter, is doubtful, 
whilst the diseases are comparatively uniruportaut. 

The Schizomycetes are very small, unicellular, achloropbyllous organisms, 
the cells being round, oval, dumb-bell-shaped, rod-shaped, straight or curved, 
or filamentous. They consist, es a rule, of structurelees protoplasm; but 
their resistance to alkaline and dilute acids makes it probable that they 
have an outer coat of a substance like cellulose. All multiply by transverse 
division-the rods almost always, if not always, across their long axis, the 
spheres sometimes across only one diameter, again across two diameters at 
right angles to each other. In certain of the rod-forms spore-formation has 
been shown to alternate with fission-a most important point, as the spores 
are very much more tenacious of life than the adult organisms. The spores 
form in the rods in some instances, in others only after the rods have grown 
into long filaments (leptothri:i:). 

The organisms formed by fission may separate at once from the parents 
and proceed to divide separately, or multiplication may go on without pre­
vious separation, th.e result being long chains or more or less spherical aggre­
gationsi according as the division takes place along one or two lines. These 
spherical collections are often embedded in a viscid substance-zoiiglaa. 
Division is very rapidly carried out, and each newly formed cell may at once 
undergo fission. Cohn has calculated that one bacterium may havel6,000,000 
descendants 10 twenty-four hours. 

Some of these organisms never move, but most are seen in both active and 
resti~g sta~es. The ro~m.d forms show only Brownian movement when single, 
but Ill charns they exh1b1t a slow locomotion. The straight and twisted rod­
fori;ns move backward or forward without turning, and rotate rapidly on 
their long axes. One or two cilia have been seen in many forms, but it is 
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said that the cell may "i'DOve rapidly whilst the cilia are motionless, and vice 
ver&d. Free supply of oxygen is closely related to active movement, but 
does not always excite it. 

Having leurued to recognize these organisms, the questions of their life­
requirements, of the best methods of destroying them, and of their distribu­
tion in nature, must be considered; in order that, by attention to one or all 
of these points, we may prevent the entry of bacteria into the body and into 
wounds, this being the most important task of the surgeon. 

CoNDJTIONS OP LIFE. Foon.-Like all other living things, bacteria 
must be supplied with the elements of which they consist, to make up for 
wear and tear. These elements are, carbon, hydrogen, nitrogen, orygen1 phos­
phorus, sulphur, calciurn, magn.esium1 and pola&"ium i and some of the hydrogen 
and oxygen must be supplied in the form of water. It is characteristic of 
the order tha.t1 unlike animals, they can obtain their nitrogen from ammonia 
and ammoniacal compounds; but, unlike green plants, they are unable to 
obtl\in their carbon from carbonic acid. They can take it from tartaric 
and other organic acids, or from carbohydrates. Tartrate of ammonia 
(Cohn'~ fluid) will, therefore, serve to supply nitrogen and carbon to many 
of thei;e plants; but others, and especially those which invade the tissues of 
living auimals, will not grow unless provided with a highly organized soil. 
The reaction of the soil has nn important influence1 alkalinity being far more 
favoraLJe than acidity to most species. 

'Vith regard to oxygen, most bacteria require a supply of this element in 
the free state; the relation of free oxygen to mobility is marked. There 
are, however, many bacteria which can live for a considerable time without 
free oxygen, obtaining their supply from the organic compounds which they 
decompose. It is said by Pasteur that free oxygen is absolutely fatal to one 
or two species. 

Waler is an absolute necessity for the development of bacteria: nothing 
that is dry ever decomposes. The concentration of a solution makes a great 
deal of difference with regard to the organisms that will grow in it, some 
preferring more or Jess dilute, others concentrated solutions of the same 
substances. 

Most orgnnisms withstand desiccation for long periods. 
TEMPEH.ATURK-The rnnge of temperature favorable to the growth of 

each organism vnries considerably, both in extent and in position upon the 
scale. Speaking generally, a temperature about that of the humnn body is 
the most favorable. Many hardy species will multiply freely at temperatures 
far removed from this: but without certain limits, be they narrow or wide, 
each organism multiplies first more slowly, then not at all, and finally 
becomes rigid and motionless. The rigor caloris passes at once into death, 
but the rigor f'rigoris induced even by -220° F. does not kill many forms, 
and it is not cerrnin that cold kills any. It $imply inhibits their growth and 
action. Development of nil forms ceases, however, below 40° F., and of 
many forms at a much higher point; it ceases also at 120°-130° F., and 
many species are killed by this temperature. Boiling for a Jew minutes 
kills the majority of organisms. Spores, however, will resist boiling for 
several hours; a temperature of240° F. maintained for thirty minutes prob­
ably destroys even these, but dry spores of B. anlhracis ( the most resistant 
known ) are not killed by 284° F. in less than three hours. 

Rest is necessary for the development of some bacteria, and is favorable 
for all. 

The struggle for existence and survival of the fittest is nowhere more 
obvious than among these organisms. If germs of several kinds exist in a 
fluid, ccfleris 1>aribus, those which are most numerous have the advantage 
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and will crowd out other forms. But probably the requirements of no two 
species are exaclly alike, so one form may be more suited to the existing 
conditions than the others, and will more or let:s rapidly obtain posse&Siou of 
the field. As circumstances alter, perhaps owing to the vital action of this 
organism itself, they become less favorable to it, more favorable to other 
forms which then become more and more numerous, the original one dying 
out. Very slight differences, so slight as to elude detection at present, may 
prevent or favor the development of an organism; and it is thus, probably, 
that we are to account for the localization of the inflammations which char­
acterize so many general infective diseases-e. g., of the bowel in typhoid, 
and also for the immunity which many people exhibit with regard to certain 
of these diseases, though they are, perhaps, much more exposed to infection 
and, presumably, take in the virus in larger quantity than others who suffer 
from them . 'Vhen shall we be able to recognize the difference between a 
lung, a synovinl membrane, or a gland in which the tubercle bacillus grows 
readily, and similar organs in which it does not grow? 

It is, however, probable that ruany of the above differences between indi­
viduals may be due to non-entry of organisms in spite of exposure to them, 
or to their entry only in numbers which the tissues can overcome. For 
animals are exposed like men to these parasites, but the mortality is very 
small among them compared with that which can be brought about by 
directly inoculating them with pure cultivations of the organisms which 
cause various diseases. 

On the other hand, anything which depre.sses the vital activity of a part ren­
ders the growth of organisms in that part more easy, as is seen in the numerous 
cases of suppuration after subcutaneous injt.Jry, of osteomyelitis after injury, 
of tubercular lesions appearing under unfavorable hygienic conditions in 
people previously strong. 

METHODS OF PREVENTING THE DEVELOPMENT OF, OR OF IlESTROYI~G 
BACTERIA.-It is always more easy to prevent development than to destroy 
actively growing organisms; but, generally, means which will check develop­
ment will also, when applied more strongly, kill the germs. 

Development of organisms in a suitable soil may be prevented by-ab­
straction of water; by keeping the soil at a temperature above or below 
that at which organisms can multiply i in most cases by the removal of 
oxygen; by adding to the soil one of the many substances known as anti­
septics from their power of destroying septic and allied organisms-methods 
founded upon what we know of their life-requirements i or the soil may be 
sterilized and the further entry of bacteria from without prevented. The 
actual cautery is sometimes used by surgeons to destroy tissues invaded by 
some virulent locally infective poison, as that of hospital gangrene; other­
wise heat has no place as an antiseptic in surgery. Cold in the shape of 
ice-bags is frequently employed and probably the temperature of the tissues 
is reduced su~ciently to impede or pr?vent t~e multiplication of many cells i 
at the same time, free access of blood 1s perm1tted1 traosudation is increased, 
and a chance_ is ~fforde~ that organisms may be carried a'~'ay by the Jympb­
stream and distributed ID small numbers among healthy tissues to die there. 
"Dry dressings" are much used, the idea being to dry up all discharge as it 
escapes from a wound, and thus to prevent putrefaction, so that a large 
wound may heal beneath such a dressing just _as a smal!er one frequeutly 
heals beneath a scab. Generally, such dressmgs are impregnated with 
some antiseptic, to render them safe, even though they may be unable to dry 
up all discharge. Removal of oxygen is never employed in surgery to prevent 
development of organisms. 
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The use of antiseptic substances for the purpose of pre"rnnting decomposition 
in wounds is now almost universal in surgery. These bodies vary greatly in 
their power of destroying microOrganisms. At first they were tested, and 
somewhat rudely, as to the percentage of each required to prevent putre­
faction or stinking decomposition; this percentage was spoken of as the 
efficient strength of' the antiseptic. Putrefaction was thus chosen because 
decomposition of wound-discharges was obviously intimately related to the 
occurrence of wouud-ditieases, and the change was easily recognizable by 
smell and clinically also by discoloration of the dressings; but there are 
many objections to it as a scientific test. In the first p1ace1 putrefaction has 
no exact meaning; it is a very complex process1 a number of different but 
varying organisms-many as yet but little known-beirig found iu putrid 
materials; the Bacteri'li:m termo, a non-pathogenic fungus, is the most con­
stant., and to it are attributed the foul-smelling bodies. Next, septic diseases, 
though generally connected wit.h wounds in which bacteria are found, are 
not necessarily connected with putrid or offensive wounds. And, lastly1 dis­
eases, apparently the same as certain of the so-called wound·diseases, may 
arise without any discoverable wound. The term septicwound-disea.ses, there­
fore, must be taken ns meaning diseases which originate in connection with 
wounds in which bacterial decomposition is going on-often, but not neces­
sarily1 putrid decomposition. An antiseptic must be regarded as an agent 
which is inimical not only to the organisms of putrefaction but to bacterial 
decomposition of all kinds; and lastly, it must be noted that t.he object of 
antiseptic S'1.wgery is now, not simply the prevention of putrefaction of wound­
discharges, but the shielding of these fluids from every form of bacterial 
change. This may be done-I, by killing all bacteria which approach the 
wound; 2, by rendering the conditions such that organisms, though they 
may live, cannot develop; 3, by preventing access of organisms to an aseptic 
wound . Of these methods the £rst is certainly the safest in practice. Koch 
C'Ueber Desinfection/' 1lfitlh. a. d. Gesundheitsarnte, vol. i.1 1881) points out 
that with regard to au antiseptic suhstance we must know, 1. ·whether it will 
kill all microOrganisms; and to decide this point he tests them upou the 
spores of B. anthraeis or of the bacilli of malignant oodema found in garden­
soil-the most resistant organisms known. 2. Its behavior to the less resis­
tant organisms-bacilli, bacteria, and micrococci. 3. The percentage of it 
reqllired to prevent the development of germs in suitable media. 4. Prac­
tical points, such as the concentration requited to produce the above effects, 
the necessary duration of action, the influence of various fluids used as sol­
vents in developing the action of the antiseptic, etc. 

To determine these points Koch dipped threads in fluids or substances 
containing spores, bacilli, etc., and dried them; they were then exposed for 
varying times to the action of the antiseptic in different forms and varying 
strengths; and, fi.na1ly, they were placed upon solid culture-soils and the 
microscope was employed to tell whether any of the organisms developed, as 
also was the inoculation of animals. The results thus obtained were the 
following: 

C"\RBOLIC Acrn.-Five per cent. (1 in 20) fails to destroy spores in forty­
eight hours; but bacilli (B. antlwacis) are killed in one minute. The con­
centration necessary to prevent the development of various organisms differs 
much; from 1 in 850 for splenic fever spores to 1 in -100 for germs falling 
from the air. The most potent form is a watery solution. The vapol' of 
pure carbolic acid does not act well i and tbe compounds of carbolic acid 
come dislinct1y after the pure substance, sulphocarbolate of' zinc being the 
most powerful. 

The high place takeu in surgery by carbolic acid is due to its alm0st 
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instantly fatal effect upon adult organisms and its power of inhibiting devel­
opment of spores; it is practically useless as a destroyer of spores. 

CnLORIDE OF Zrnc.-Five per cent. failed to kill sporPs in a month, and 
was without effect in preventing their development. One per cent. failed to 
kill M. prodigiosus in forty-eight houra. The undoubted value of ZnCI, in 
surgery is, according to these facts, inexplicable; further observalion is 
necessary. 

CORROSIVE SuBLJMATE.-One per thousand destroyed the spores in one 
minute i this, then 1 is the only antiseptic capable of employment in surgery 
which will certainly disinfect a surgeon's hands when they are just washed in 
the lotion. Care must be taken to remove all soap from a part to be disin­
fected with sublimate, as the two are said to form a compound of little anti­
septic value. 1 part in 20,000 will prevent the development of spores. 

Koch points out that for practical purposes no disin fectant is reliable 
unless it does its work (i.e., destroys spores) in less than twenty-four hours. 
Of a large number of substances examined, carbolic acid (1 in 20), corrosive 
sublimate (1 per cent.), osmic acid (1 per cent.), permanganate of potash (5 
per cent.), bromine, chlorine, and iodine were the only ones which stood the 
test; and of these osmic acid and permanganate of potash cannot be used on 
account of cost and other reasons. 

The percentage of an antiseptic which must be present to prevent develop­
ment of an organism \'flries with the organism, and largely with the amount 
of albumen and the salts present in the culture-soil. The following results 
were obta ined by Koch for spores of B. anthracis in a solution of meat 
peptoae: 

Oil of mustard 
Sublimate . 
Chromic acid 
Salicylic n.cid 
EucalyplOl . 
Carbolic Reid 
Boracicacid. 
Borax . 

1 in 33,000 
1 in :20,000 
1 rn 8,000 
l in 1,500 
1 in 1,000 
I in 850 
Jin 800 
I in 700 

Koch found that whenever they cou ld be use<l, watery solutions were more 
effective than oily or a lcoholic, the latter bein~ sometimes quite inefficient; 
thus Volkmann reports a fatal ease of splenic fever from catgut prepared in 
carbolic oil from the intestine of a sheep dead of the disease, and used as 
ligatures after the amputation of a breast. When placed in contact with 
water-containing tissues, some of the antiseptic will diffuse and the watery 
solution will be active, but oily solutions are useless as germicides when 
applied to dry objects. 

DISTRIBUTION rN NATURE.-Bacteria exist wherever putrescible and 
fermentescible material is present-i. e., their distribution is that of higher 
vegetable or animal life. In the polar regions, above the line of vegetation 
on mountains, or in mi~-ocean, they_ may ?e a?sent or very rare; thus Tyn­
dall fouad that putresc1ble but sterile fluids m flasks opeaed high on the 
Alps often evaporated to dryness without any decomposition. '1,hey increase 
rapidly in number with density of population. They are found in the earth 

~~!~~ <}~g~ tr~:s~~:e~~=l~r~i::JilJ1~ t:t; c:~~!ii:s a~~:=t~~~=~~:f ~v~~l~hth! 
spores of moulds, yeast cells, and other organic and inorg~Jie dust. The 
supply to the air is kept up by the wind sweeping over the dry and powdery 
remains of substances which have putrefied; aud from the air organisms are 
~eposited upon every surface exp~sed_ to it. But even in large towns organ­
isms are not always so numerous lD atr that a wound or a sterile fluid cannot 
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be left exposed for a minute without the certainty that decomposition will 
set in; in E<1inburgh 1 Lister found that after half an hour's exposure of some 
urine, only three moulds grew. It may, in some parts, however, be irupos· 
sible to pour fluid from a flask into tubes without imminent danger of putrid 
clecomposiLion. Ordinarily, the spores of moulds are much commoner in air 
than organisms of putrefaction; the latter seem t11 have their special habitat 
in water, a drop of which will almost certainly infect a sterile solution. 

J:h.:L.\TIO-S OF BACTEHIA TO TUE BonY.-Bacteria in numbers are ta.ken 
in with every breath, and with almost every mouthful of food and drink. 
Tho~e enterinE!' the air·passages are deposited on the mucous membrane of 
nooe, mouth, pharynx, and larger bronchi; th~ exist only in the tidal air, 
the complemental being free from particles of all kinds. Organisms do not 
develop in the acid gastric juice, but below the entry of the bile and pan­
creatic ducts thfy become numerous, giving rise to products similar to those 
of pancreatic digestion. The mucous membran08 are as much outside the 
body as the skin; but inanimate particles pass through them, so it is 
probable that some of those onzanisms which are universally present are 
also constantly passing through them into the tissues. The skin is abso­
lutely protective against them, but the smallest breach of continuity enables 
them to enter. Vertain organisms-those of the infective diseases of 
wounds-almost always enter through wounds, whilst others-those of the 
acute specific fevers-enter as a rule through mucous membranes i but 
probably no organism is absolutely bound to one mode of entry. 

llaving nctunlly entered the body, the bacteria fo.11 into two classes of 
great clinical importance, according as they are able or unable to live and 
grow in the tissues. Those which grow and give rise to disease are called 
pathogenic; those which die or are eliminated without giving rise to disease 
are non-pathogenic. The line between these classes is not sharply defined, 
organisms which grow only in specially predisposed individuals or parts 
uniting those which never grow in the body to those which almost always 
grow when introduced into the tissues. 

The organisms which nre constantly present in the bronchi and alimentary 
tube, and which enter freely in proportion to the number taken in with the 
air or food, are non-pathogenic; they either die in the tissues or are elimi­
nated by the kidneys. They do ndt die immediately, and when injected in 
quantity into the blood may appear alive in the urine. Among these 
organisms must be placed t.he bacteria. of putrefaction. These by their 
action in the discharges of wounds produce the chemical poison which is 
apparently the cause of septic intoxication, and its milder varieties-septic 
traumatic and hectic fever. Only very exceptionally do they exist alive in 
the tissues; and it may be stated roundly that an antiseptic dressing never 
becomes putrid from organisms which have escaped from the tissues into the 
wound. 

The pathogenic organisms are fortunately not universally present; but 
now and again certain of them enter the tissues by one or other of the above 
channels. The person then is in imminent. danger of the diseases to which 
they gi\·e rise. 

The class of infective dilJeases, or diseases due to the action of pathogenic 
organism!), is probRhly a very large one, and is divisible into two groups, 
locitl and general; the former being due to organismq which multiply at their 
point of entry, an<l sprettcl thence only by continuity of ti~ue, whilst in the 
latter the org11nism:-1 enter and probably multiply in the blood, causing 
injurious changes in it, sometimes settling and exciting seconda.ry inflam­
mations. 

In the tissues bateria may produce by their life-action compounds which 
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are pyrogenous or fever-exciting, others which arc pMogogrnous or inflamma­
tion-exciting, whilst others again produce actual necrosis of the surrounding 
cells. Before they can produce local lesions they must settle-i. e. 1 be 
arrested at some spot. Some organisms multiply in the blood and are 
found in the \~essels everywhere; others form small masses which become 
arrested in the finer vessels; others grow in lymphatics, others again in 
certain fosues only. 

Just now germs are in the ascendant; the tendency is to find one as the 
cause of any obscure disease. It is therefore necesrnry to insist upon stringent 
proof before accepting any such discoveries. This proof consists: (1) in 
demonstrating the constant ;resence of an organism, recognizable by its 
form, mode of growth, or physiological action, throughout, or in the early 
stages of the disense; (2) in isolating this organ ism and obtaining pure 
cultures of it; (3) in inoculating animals with pure cultures and producing 
the disease in them. As animals frequently are not subject to diseases of 
man, the latter pnrt of the proof is sometimes difficult to carry out. 

Cuss1FJCATION OF' BACTERIA.-Some botanists (Nligeli) believe that all 
the Schizomycetes are modifications, due to external circumstances, of a very 
few forms; they nre thought to adapt themselves so rapidly to surrounding 
conditions that within the limits of an experiment they may be seen to change 
their form, and distinct evidence of altered physiological activity may be 
obtained . According to this view, it depends upon external circumstances 
whether the ruicrococcus of erysipelas or gonorrhcea or the bacillus of 
tubercle or glanders develops from one of the primary forms. None of these 
organisms is specific and cannot be regarded as a species in classification. 
Others (Cohn, Koch) hold that there are a great number of specific forms 
characterized by shape, size, mode of growth when cultivated, and physi­
ological action; and in prolonged cultivations they have failed to find 
evidence of variation such as is described abo\·e. Many bacteria indistin-

~~~~~:f~;ic1:) f~~~~nas~~:~{ep~:s:~v:~b~:l;y t~~~ei;~~ ~~~!fo~~ t:0d'~~e:e:~ 
species. The increase and diminution in the virulence of organisms reported 
by various experimenters have sometimes been unreal (Dava ine); and when 
real (Pasteur's attenv.ation of the poisons of splenic fever and chicken-cholera) 
do not prevent specific classification, for the organisms are quite recognizable 
by their form, size, and modes of growth in solid soils, and they never produce 
any disease other than splenic fever or chicken-cholera. 

The question of the mutability of bacteria is, however, still sub judice. At 
present the balance of evidence is decidedly against it, so we shall assume 
that there are many distinct species of bacteria and adopt Cohn's classification 
of them. He divides the Schizomycetes into the following orders: 

1. SPH1'EROBACTERI.A1 or MrnRococc1.-Round or short oval cells, single, 
in chains or zoOglcea-masses. 

2. M1cROB.ACTERIA, or BACTERIA. (The latter name is unhappily used 
also for the whole class.)-Cyliadrical or oval cells of which the length is 
not more than .twice the breadth, single, in pairs, chains, or zoOglrea-masses; 
not known to form spores. 

3. DE~l'it0BACT1~HTA, or BACILLI.-CylindricaJ, length more than twice 
the breadth, often growing into long unbranched filaments; zoOglrea-masses 
rare, but short chains and swarms common . Spores have been found in 
many forms. 

4. SPIROBACT.t.:IUA, or screw like organisms. Of no importance surgically. 
Spfrocluela Obenneieri of relapsing fever is the chief. 

Each order contains one or two genera, and these again species. The 
latter are classed according as they are pigment· forming (chromogenic), fer-
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mentative 1 zymogenic)1 or pathogenic. ·we shall encounter many of each 
kind in the following pages. 

The student should diligently practise the various methods of stnioing 
noel recognizing these organisms. Detection of a specific form will often 
determine the diagoosis of a doubtful case. To those who have perfected 
themselves in the methods of pure cultivation a great field of research in 
the etiology of disease is open. 

CIIAP'l'ER II. 

LOCAL DIHTURBANCEl:i OF TUE CIRCULATION. 

Tumm are due to causes acting primarily, not upon the heart nor upon 
the vascular system as a whole, but upon a portion of the latter only; 
secondarily, however, local changes must be followed by general, as the vas­
cular system contains a fairly constant quantity of blood. A local disturb­
ance may complicate a general one, being, in fact, induced by local causes 
ordinarily too slight to do so. General circulatory disturbances are there­
fore of great importance surgically, but works ou medicine must be consulted 
for a description of them. 

Local departures from the normal state produce either too little or too 
much blood in a part, conditions known as anmmia or !typeramia. Such 
variations nre common physiologically i they become pathological when they 
exceed the physiological limits in duration or degree. 

Ax.m1.rrA. 

LOCAL A1'i".m\IIA.-The word is used loosely to express either partial or 
complete bloodlessness of a part (also diminution of reel corpuscles in the 
blood). 

CAUl:iES.-Couditions obstructink the entry of blood-e. 9., uniform com-

b:~~~~l~1 ti~e tshk~nv~~eJ:s~fa ~ ~:~!'t:i~t?!u ~;n~~~~~;:s bb;t~:t~:e f~:ec:~~s;~: 
sioa by tumors, abscesses, etc.; diminution of the lumen of arteries by 
thickening of their walls from simple or syphilitic endnrteritis, or by con­
traction induced by ergot, cold, etc.; blocking of the vessel by thrombosis er 
embolism; and, lastly, arrest of function. 

8YMPTO)I~ A.N'D RESULTS.-An::emic parts are pale, shrunken, dry, and 
cooler tbnn normal, the symptoms increasing with diminution of blood-flow. 

In chrouic partial ancemia these signs are all present; and, in addition, 
growth is slow and perhnps imperfect; so also is function-e. g., sensation is 
dulled; adult parts atrophy or degenerate fattily, or botb atrophy and 
degenerate; nod cramps of muscles often cause much pain, ns is seen in the 
legs of old people with degenerate arteries. Such chronic malnutrition 
greatly diminishes the resisting power of tissues to injury, and renders them 
prone to inflammation easily running into ulceration or gangrene. 

Total ancemia. in man continued beyond a few hourB inevitably causes 
deatb of the part. Some tissues resist anremia longer th nu others; the in­
testine dies sooner than skin or muscle. If the an::cmia be not of sufficient 
duration itself to cause death, this may still result from iuflammatiou setting 
in upon restoration of the circulation. Thus Cohnheim found that by ren-
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dering a rabbit's ear bloodless and keeping it so for periods of eight to 
forty-eight hours, he could produce any stage of inflammntion-redema, 
purulent infiltration, hemorrhagic infiltration, gangrene i an::emia therefore 
causes that change in the vessel-walls which is the essential lesion of in­
flammation. 

'Vhen an artery is obstructed, the result to the parts it supplies depends 
upon the anastomoses of the vessel beyond the obstruction. If these are 
very free, either with branches of the same trunk above the obstruction, or 
with other unobstructed arteries (branches of the meseuteric, ulnar, or 
radial ), the effect upon the circulation may be practically nil, blood being 
immediately carried into the trunk beyond the obstruction by collateral 
channels. When the anastomosis is less free, as in the case of the femoral, 
a time follows obstruction in which it is doubtful whether collateral circula­
tion will be established throughout the limb, and upon the distance to which 
blood penetrates depends the fate of the limb. Sometimes. even here, there 
is scarcely any sign of embarrassment i at others, rederna which soon subsides 
occurs; or a toe is lost, or, again, the limb dies up to the knee. Ordinarily, 
the limb remains pale for a few hours, and would become cold but for ex­
ternal warmth, and the functions of its muscles and nerves are more or less 
depressed; within twenty-four hours the surface is generally slightly redder 
and two or three degrees warmer than that of the opposite limb, owing to 
full dilatation of all collateral channels diminishing the resistance to the 
entry of blood to a minimum. This dilatation is certainly reflex, inhibition 
of the vasoconstrictor nerves being excited by some stimulus arising in the 
anremic parts i but prolonged anremia has probably much to do with it, 
acting as on the removal of Esmarch's bandage. The duration of the dila­
tation varies, doubtless with that of the precedent anremia; it may continue 
some days, and is often accompanied by burning pain. Ultimately collateral 
vessels, previously small, become larger, thicker walled, and tortuous from 
increase in length, and pulaation may return in the trunk beyond the ob­
struction ; there is no evidence of the formation of new vessels. If the ob­
struction is gradual, the probability of the establishment of collateral circu­
lation is always greater than under opposite conditions. 

But the result is very different when the artery beyond the obstruction 
bas none but capillary anastomoses. The secondary branches of the cere­
bral, retinal, pulmonary, splenic, and renal arteries are examples of these 
so-called terminal arteries i and the renal, splenic, and retinal arteries them­
selves almost solely supply their respective organs. 

If such an artery is suddenly and completely blocked, its branches con­
tract, and the area supplied by it becomes anremic; then, as the contraction 
gives way, Cohnbeim says that blood regurgitates from the veins and dis­
tends every vessel, the region now becoming swollen and dark with blood, 
whilst round it is a bright red ring due to dilatation of the neighboring 
vessels and their capillaries. From these blood doubtless enters the most 
exter~al capillaries of. the area, but the resista~ce soon becomes too great, 
au~ 1t staguate.s. Ult1matel~, as the vessels die, c~rpuscles pass through 
their walls and .rnfiltrate the tissues largely. Such lesions are called infarcts. 
But when gravity or valves oppos~ the return of blood through veins, the 
area of the obstructed artery remams pale. 

Litten gives another account of infarction, viz., that it never occurs from 
yeins unless iutraven~us pressure is much in~reused,_ as in the renal by clamp­
rng the cava ~t the dia~hragm. U~der ordrnary circumstances, it is always 
due to the existence of small a~ter1es, ~uch as the twiga from the phrenic, 
suprarenal, lumbar, and spermatic arteries to the kidneys. 'Vhen the renal 
artery is tied, these enlarge, and a large quantity of blood enters the part by 
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them; the prce.sure in them is not sufficient, however, to maintain circulation 
and vitality, though some blood reaches the renal vein, infarction and swelling 
of the kidney being greater when this is tied than when it is open. This, 
Litteo says, proves that venous regurgitation is not the cause of infarction; 
whilst the fact that no infarction occurs, even though the renal vein be open, 
after the renal artery has been rendered truly terminal by stripping the 

~!~1~~fe ~l~; ~l~ei~~u~:do7ih~:tp~~~:,~!::~.em;~~haL~;~:~ ~~~rb11oin~t~~~1g;g~:: 
that the corpu~cles do not pass out through ruptured vessels, but Cohnheim 
makes them escape after prolonged aaremia has altered the vessel·wall as in 
the rabbit's car, whilst Litten states that the escape begins immediately after 
the obstruction, u.nd is <lue simply to mechanical stretching of the capillaries 
and small veins. 

'Vhichever view is correct, it is certain that infarction does not follow the 
obstruction of some terminal arteries-e. g., that of retina and divisions of 
cerebral arteries i the supplied areas remain anrornic, the cells lose their 
nuclei, swell, and then undergo fatty change, forming a yellow, usually 
wedge-shaped mass on section. 'Yhen infarction has occurred the patch 
gradually becomes decolorized, whilst the tissues undergo the above changes. 
The fatty material may be absorbed, leaving a depressed scar; or a firm 
cheesy mass may remain, surrounded by scar-tissue, and ultimately calcify. 

Obstruction of a terminal artery therefore leads to death of the part sup­
plied by it, but the ordinary signs of gangrene are absent because the parts 
are prevented from drying and shielded from the causes of putrefaction, and 
the part falls into tL state of necrobiosis. In this condition it affords a soil 
in which organisms grow much more easily than in living tissues; and either 
the plug which blocks the vessel may contain them (see pyremia), or they 
may reach the area separately through the blood. 

TREATMENT.-Removnl of the cause wherever po::1sible. :Measures calcu· 
lated to improve the general health. Proper exercise, methodical friction, 
and flannel or lambswool about the affected part will be useful in chronic 
local an rem in. In these cases patients should be cautioned against even such 
slight iujuries as are commonly inflicted in cutting nails, and against exposure 
to cold. Nothing can be done for the blocking of terminal arteries, except 
to prevent such a condition of clots in the veins lending from wounds as 
shall cause them to break down. 

HYPER.l<:MI.\. 

This may be of two kinds: (1) Arterial or active, (2) venom,pCUJsive, or 
mechanical. 

Ac-rn·E HYPEIUEMIA. CAt:SES.-Conditions diminishing arterial resist­
ance in a part, the general arterittl pressure being maintained . They may 

~~a;r~~;e~r~~rf:{~:nft0(~): t~?s;h~~i~~o~~~~~~y~\1!~~~i~~n~Yt~~e:!s~~!~:~ 
strictor action of the sympathetic by exciting the sensory nerves of the part; 
(3) those inhibiting the action of the sympathetic through vaso-<lilator 
nerves, such as the chorda, the uervi erigentes, or the auricularis magna of 
the rnbbitj but the uni\·ersal existeuce of such nerves is not established. 

l. lNFIXENCES ACTING DmECTLY ox THE VESSEL·WAI,L.-Stimulants 
and irritnnts differ only in degree; a stimulant causes the muscular coat to 
contract, an irritant injures its conlractility, and it yields before n distending 
force. Dilutation from n.ctual injury of the muscular coat is the cause of 
the hvpcrremia which accompanies inflammation, nurl is, surgically, the 
most 'important form . The cause of the inflammation, be it mechanical, 
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chemical, or physical, actually damages, and consequently impairs the 
functions of the muscular and all other tissues in the wall of the vessel. In 
these cases the stimulus required to cause contraction of a vessel is greater 
than normal, and perhaps even the drawing of a needle across au exposed 
arteriole may be ineffectual. 

Hyperromia is frequently secondary to aoromia, as shown by the f~ee 
general bleeding afler the removal of Esmarch's bandage, nod that dilatatm.n 
which facilitates the establbbment of collateral circulation (page 26), 1s 
doubtless in great measure thus accounted for. It is due sometimes to fatigue 
of the nervous and muscular structures concerned in maintaining the pre­
liminary state of contraction, and always to more or less malnutrition of the 
muscular coat. 

The sudden removal of external pressure after this has been exercised for 
a Jong time produces hyperremia, in some cases with dangerous consequences. 
Thus the sudden emptying of a peritoneum tightly distended with tluid, of 
a greatly distended bladder, especially when the patient is standing, or the 
removal of a large tumor, may lead to fainting, because the great abdominal 
veins dilate and contain a ]arge proportion of the blood. Smaller vessels 
may under these circumstances rupture, giving rise to the blood often mixed 
with the last urine drawn from chronically distended bladders, and which 

:~fn~in!~>f~~r~r~~:e~o;h~~!ss aa~~~i~~~ ~::~ft~P~~~te~~ ~~=~l~~ed:usc1:P~f 
the vessel walls, accustomed to assistance, appears to be unequal to the strain 
thus suddenly thrown upon it, and it may be days before it recovers its ordi­
nary power. 

Warmth up to 118° F. produces direct relaxation; and, as it has this 
effect in parts of which all nerves have been divided, part at least of its 
ordinary action must be direct. Above 118° it causes a preliminary con­
traction which may pass directly into heat-rigor and death, if the tempera­
ture is sufficiently raised. The immediate anoomia is seen in the white spot 
fouu<l if a drop of hot sealing-wax: is quickly removed from a hand upon 
which it has fa.lien; the subsequent persistent dilatation from injury of 
muscle is also well known. 

Moderate cold will maintain for a long time pallor or blueness of the skin, 
or a mottled condition, white with purple patches-the blood moving slowly 
through the latter. But after the application of an icebag for a few hours, 
the skin will usually be found bright red, the vessels being dilated and the 
blood passing rapidly through them 

2. htFLUENCE8 EITllEU DIRECTLY OR REI~LEXLY PHEYESTING THE 
ACTION OF TUE VASO·CO:SSTRICTOR NERVES.-Section of the sympathetic 
in the neck produces redness of the side of the head and neck, perhaps even 
of the arm, sometimes accompanied by sweating; redness of the conjunctiva, 
secretion of tears, Battening of the cornea from diminished intra.ocular 
tension, contracted pupil and ptosis. It many cases these symptoms are not 
ordinarily present, but are brought on by slight exertion. The abnormal 
may be two or three degrees higher than the normal side. 

Such symptoms are met with in rare cases of stabs and gunshot wounds of 
the neck. 1 Ilutchinson reports cases of fractured clavicle with injury to the 

:;~c~ti:~a~1 ~~u:th:~~~nn1y ~~r~1~:~~~;~/;hee ;~;{1 ~~~0~f·~~1:i;~l 1~!br:l 1 fi!~~:: 
have indicated injury of the sympathetic. Similar results are noted in some 
cases of tumors in the neck pressing on and causing degeneration of the sym­
pathetic; goitres are among the commonest. 

1 "reir Mitchell, :\Iorehouse, nnd Keen, Gunshot Wounds and other Injuries of 
Nerves. 
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Strange to say, no hypenemin of the extremities has been recorded after 
section of their nerves, but Waller and Weir :Mitchell produced hyperremia 
and rise of temperature between the fourth and fifth fingers by freezing their 
ulnar nerves at the elbow. 

Excitation of the ctntral end of a sensory nerve produces reflex dilatation 
of the vessels of the part supplied by it, but ri~e of arterial ton us elsewhere, 
the rcP.ult being active hyperamia. The probability is that irritants act 
earliest and most easily upon the sensory nerves; then upon the vessels them· 
selves. Consequently, the slightest stimuli-such as friction, stimulant 
liniments, etc.-probably produce redness in this way. It seems that the 
pro~luction of hyperremia in superficial parts often leads lo nnremia of viscera 
beneath them, which perhaps explains the action of fomentations, etc., in 
relieving inflammation of deep organs. 

u p~~1~l1t=r:~1 i~~te~:~,~~~~ls~ge i~ f ~~:t b:~~se8!:)~~~ff: d\~;;~c~~~:~db~~e~~u ~~ 
some reflex inhibition of the vaso-constrictor nerve, for the effect of blocking 
an artery il" to raise, for a longer or shorter time, the pressure throughout the 
arterial system. Local dilatation implies a local cause, and this might be 
anremia, were it not tha.t surround ing vessels, which are not rendered anmmic 
by the obstruction, dilate to supply the auremic area. 

So-called compensatory hypera:mire must be mentioned here, though the 

::~:~uasl ~1t~~~~~~.u;h:nb1~:~ ~~hi~~e:i10~Icf;~ ~~~~r~~~~~~ t;nt~~~:gaa:t~~ 
organs which nre capable of taking on it.s functions; after nephrectomy, the 
blood goes to the other kidney, and if this is seriously diseased the patient 
dies; after removal of the spleen in animals increased blood-supply goes to 
lymphatic glands, marrow of bones, and other lymphatic structures. 

3. Home hyperremire are believed to be due to excitation. of t•aso-inhibilory 
or vaso-dilalor nerv~s. But little is known about them. V. Recklinghausen 
says that these hyperremire are more acute and run a more rapid (often quite 
short) courae than the above, are generally accompanied by neuralgic pains, 
and often by increased secretion of the glands in the aff'ected area and 
exudation into the tissues or dcsquaruation of epithelium from the surface. 
Blushing from slrnme, anger, alcohol, indigestion, aff'ords at once a physi­
ological and pathological example, but the chorda and the nervi erigentes 
are the types of vaso-<lilator nerves. 

V. Recklinghausen regards as examples the hyperrernire accompanying 
neuralgire of the branches of the fifth i herpes zoster and the many wheals, 
papules, noel erythemata which break out upon the skin with burning pnin; 
the results of neuritis secondary to injury coming on after a week or more, 
producing hyperremia, with pains and often swelling, recurring perhaps 
periodically and ending in that painful, thin, tense, shiny, and hairless 
-condition known as glossy-skin. Finally v. Recklinghausen places joint· 
lesions occurring in atnxy, myelitis, hemiplegia, etc., as neuroses allied to 
vaso-dilator neuroses. 

RYllPTOllS.-Bright redness, elevation of temperature even to six or eight 
degrees above that of the opposite side, sense of pulsation, hyperresthesia and 
sometimes pain; in glandular organs or parts the secretion is sometimes 
increased, some swelling is always present, varying with the vnscularity of 
the part. The blood at first rushes through the widened vessels with excessive 
rapidity, the distinction between the axial and plnsmatic layers being lost, 
and the blood in the veins being red and often pulsaling. But the initial 
rate of flow sinks if the general arterial pressure falls, ns is usual after a time. 
The trausudation from the vessels is increased in every case, but until the 
lymphatics are unequal to the task of carrying it off no reclemn occurs. 
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As a rule, redness and swelling have completely disappeared post mortem. 
Hemorrhages not uncommonly occur during active hyperremin, especially 

if the vessels of the part are diseased, or of new formation. 
TREATMENT.-In all directly excited cases removal of the cause: also in 

reflex cases where the cause is discoverable; the removal of any source of 
irritation in the course of a nerve resulting from injury; the application of 
belladonna or of liq. plum bi fort.; and attent;on to digestion and the bowels. 

4. PASSIVE, VENOUS, OR MECHANICAL HYPEIU•:MIA (CoNG.EtiTION).­
In this condition a part contains in its capillaries and veins an excess of 
blood in a more or less venous state, these vessels being wider and the 
blood-stream in them slower than normal. 

CAUS.ES.-.Kither diminution of the forces which carry on the circulation, 
or direct obstruction to the return of blood by the veins; congestions resulting 
from the former cause are called hypostatie, from the latter obstructive. 

The great cause of hypostatic congestion is cardiac weakness, but similar 
diminution in the driving force may result from obstruction in the arterial 
path, and incompetence of the valves in veins will tend in a similar direction. 
Practically, however, hypostatic congestions mean those due to cardiac failure. 
This results from senile decay, exhausting illness, fatty degeneration, uncom­
pensated valve disease, high fe\·er, etc. Under these conditions a sharp 
lookout must be kept to prevent hypostatic congestions. 

These are best seen in the lungs. When the heart is acting weakly, the 
result will be more obvious the longer the circuit through which it has to 
drive the blood, consequently blood will tend most to lag in the lower and 
hinder pnrt.8 of the lungs, which in dorsal decubitus are the lowest parts­
i. e., the intravenous pressure due to gravity is highest here. If the patient 
changes his position little, this higb pressure is almost constantly maintained, 
distending vessels which are imperfectly nourished; moreover, those parts of 
the lung always move least and are still further hampered by the position 
in bed, so little help from movements is derived by the circulation. Conse­
quently the lower and binder parts of the lungs become darkly congested; 
they do not collapse when the chest is opened, hut feel heavy and more solid 
and contain less air than the upper anterior parts; on section a quantity of 
bloody fluid, more or less frothy, can be pressed from the tiesues and cavi­
ties of the lung and the part is usually softened. This condition not unfre­
quently passes into one of catarrh al pneumonia and real consolidation of lung 
(hyposlatic pneumonia). Everywhere the circulation is more or less abnormal, 
and doubtless this helps in the production of bedsores over the sacrum and 
heels; but irritation nod anremia from constant pressure, friction, and perhaps 
contact with urine, etc., plays the chief part. 

Obstruetive congestions result from heightened intra.thoracic regurgitant 
pressure, from uncompensated valve disease, from thrombosis of main veins, 
or from complete or partial occlusion of them by external pressure which 
does not proportionately affect the arteries; the fillet in bleeding, and the 
contracting connective tissue in cirrhosis of the liver act in this way. 

When a vein is blocked, the effects vary according to the ease with which 
the blood contained in it can find its way by other channels to the heart. 
This may occur without the slightest difficulty, or, on the other hand, it may 
be impossible. The difference be.tween the obstructive and hypmrtatic cases 
is th!s, that in the former tl~e arterial ~ressure is undiminished; consequently 
the mtravenous pressure 1s greatly rncreased . If no movement of blood 
occurred from a certain point in au artery up to the obstruction in the vein, 
the pressure all along the column would be that of the artery at the above­
mentioned point; but some lateral escape of blood generally occurs, some 
movement of the column, some friction is overcome, and the arterial pressure 
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ie proportionately diminished in theveins-progressi\'ely so as the circulation 
becomes reestablished. 

SlGN8 AND Rr:sm:rs.-The signs of venous congestion are primarily three: 
blueness or cyanosis, slight swelling from overfull vessels, and diminished 
temperature, both due obviously to the slowness of the circulation through 
the part. Certain results follow, varying in intensity with the duration of 
the congestion and with the intravenous pressure; they are, redema from 
transudatiou of fluid from the vessels; escape of red corpmcles either by 
diapedesis or actual rupture of vessels; wasting of elements of a part-e. g., 
liver-cells-from constant pressure of distended vessels; thickening of soft 
parts by increase of connective tissue. In cases where the circulation is not 
reCstablished, moist gangrene is, of course, the result. 

THEATMENT 0_1.~ LocAL VE:XO"GS CoNGl::STIONs.-Hernove any removable 
obstruction to the circulation . Elevate the part moderlltely to favor return 
of blood by the veins; systematic friction toward the heart may act simi­
larly. 'Vrap the part in cotton-wool, and place hot bottles in the bed, but 
not in contact with the limb1 to keep up the temperature. 

To prevent hypostatic congestions, change the position of the patient 
frequently, that gravity may not act for long together against the circulation 
in the same set of veins; and get the patient out of bed into a chair as soon 
as possible. 

Should the heart be acting weakly or irregularly, easily digestible flui<l 
food must be given often and regularly, and digitalis may be tried. 

Should gangrene threaten, means must be taken to prevent decomposition 
of the part. 

CHAPTER III. 

l~FLA~ll\IATIO~. 

A!:! the great majority of morbid conditions met with in practice are of an 
inflammatory nature, the importance of an accurate acquaintance with all 
tbnt is known concerning inflammation is self-evident. 

DEFINITION.-Iuflarnmation is the succession of changes which take place 
iu a liviug tissue as the result of some kind of injury, provided that the injury 
be insufficient directly to destroy its vitality (Sanderson). Certain nutritive 
disturbances may also excite it. 

ETIOLOGY. 

It must always be remembered that there are two elements to be considered 
in the production of every morbid process-the tissue·elements and some 
injurious influence acting upon them ; also, that the former possess a power 
of resisting such influences which varies in different individuals, in the same 
imlividunl in different states of bodily health, and even in different parts of 
the same individual. Thus, a cause which produces inflammation in one 
person or in one part will fail to do so in another person or another part. 

The effect produced by nn injurious influence upon the tissues varies directly 
ns its intensity, and, up to a certain roint, as the duration of its action. A 
cause may be of such slight intensity as to produce no deleterious effect, 
unless it net for some time; and no matter how long it act, it may never pro­
duce the higher stages of infia.mmation. Increase the strength, or both the 
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stl'ength and time of action of the cause, and the inflammation becomes pari. 
passu more intense, till perhaps gangrene results. 

The extent of an inHammation is limited to the area of action of its cause. 
Spread of an inflammation implies precedent spread of its cause; cltronicily 

imf~~~ed~~~~~;oau: f~j~~~o~! ~~~~~~~~n~~a~:se~:~c~~e:1\ ~~rl~~~ot hopelessly 
damaged, tend to recover by their innate power; thus Lister has seen inflam­
matory stasis resolve in an amputated limb. H.ecovery is greatly assisted by 
a suitable supply of blood. 

The etiology of inflammation has been worked out partly in the wards, 
but chiefly in the laboratory of the experimental pathologist. The exciting 
causes may be ranged under the following heads: 

1. 8TMPLE A:N.t~l'\lfA.-By excluding blood from a part for a sufficient 
length of time, any desired stage of inflammation may be produced on 
allowiug the circulation to reestablish itself (Cohnheim). This is seen on 
returning to the abdomen bowel which has been strangulated, when inflam­
mation-previously absent-sets in; also, sometimes, on relieving strangula­
tions of other parts, as limbs. 

2. MECllANICAr. INJURIES. -Subcutaneous injuries of this kind, even 
though severe, rarely present any symptoms of inflammation; microscopi­
cally the tissues show early stages of the process. The passage of a knife 
through tissues is probably so injurious as to kill a microscopic layer of tissue 
on each side of it, and free exudation of fluid and cells follows from the 
vessels in the immediate neighborhood, which dilate freely. But if the 
wound is protected from further irritation, this is all over within 24 or 30 
hours, and healing begins. As a rule, prolonged action of such injuries is 
prevented; but a tight stitch may excite even suppuration round it beneath 
an antiseptic dressing, and tension in au aseptic wound or abscess cavity 
owing to imperfect drainage is believed to act similarly; yet it must be rare 
indeed for the tension under such circumstances to be greater than it often 
is in cases of effusion into joints and subcutaneous extravasations which do 
not lead to inflammation. Friction, again, delays healing, and keeps up an 
inflammation. 

3. PHYSICAL lNJURms.-Heat is a frequent cause of inflammation as seen 
-in burns, scalds. One must distinguish between destruction of tissue and 
inflammation, and certainly much of the latter which follows burns of the 
second and higher degrees is due to infection of the raw surface. A cautery 
plunged into a muecle produces no more inflammation than a subcutaneous 
injury, if the part is kept aseptic (Hi.iter); for though an intense irritant, its 
action extends little beyond the tissues it kills and is of short duration. 

Cold is a very frequent cause of inflammation. Intense cold acts like 
intense heat; but numerous cases of bronchitis, pneumonia, Bright's, etc., are 
attributed to draughts, wettings, and such mild influences. Its modus ope­
randi is unknown (see Green's Pathology, 6th edit.," Inflammation"). 

4. CHEMICAL lNJURIES.-Severe chemical irritants are, as a rule, per­
mitted to act only for a short time; if the injured surface is kept aseptic, 
they excite little inflammation. But experimentally certain substances may 
be introduced into the body which will act strongly and continuously. These 
are the conditions necessary for suppuration, which follows when croton oil, 
for example, is thus used; no organisms are present in the pus. Again 
granulating surfaces may be caused to suppurate by the prolonged action of 
very dilute antiseptics, as carbolic acid. .Morbid tissues do produce mild 
irritants, such as urate of soda, but it is extremely doubtful whether they ever 
form bodies capable of exciting the formation of pus. Nevertheless, chemi­
cal irritants are the great causes of suppuration, of wounds, and of the for-
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malion of absceises, as shown in the next two paragraphs, which are separated 
from this for cou,•enience only. 

5. Pl'~' HLF.\{'TlOS OF DnsCUARGES.-:\Iany of the compounds formed in 
the putrid dec:omplJSitiou of wound·discharges are very irritating, and a con­
stant. supply of lhem is kept. up by the bacteria which ha,~e gained entrance 
to the wound i more or less free suppuration results. Certain of these irri­
tants are absorbed and excite inflammation along lymph-chnnnels i and 
others act as general poisons producing fever and other symptoms. 

6. PnFJ;E:SCE or CEHTArn ORGANISM::; JX THE T1ssuES.-:M:rny inflam­
mations are due to the act10n of variousorganisms-e. g., tubercles, erysipelas, 
abscesses of' fnrcy, nod probably hospital and spreading gangrene. So long as 
they are supplied witb food, these organisms furnish a constant supply of irri­
tant bodies of all dcgrets nf intensity; they may therefore excite any degree of 
inflammation . By invasion of' neighboring ti~sues they cause spread of inflam­
mation by continuity; when carried to distant parts by lymph or blood streams 
they may excite secondary or metastatic inflammations similar to the primary i 
and finally they explain the infectiousness of certain inflammatory processes. 

It would seem that many specifically different organisms produce irritants 
of about equal strength, and consequently though each specific inflammation 
has its special characteristics of sile, course, etc., no degree of inflammation 
can be regarded as peculiar to the action of any one organism. To take 
suppuration, the pus of ordinary acute abscesses im·ariably contt\ins micro­
cocci, sometimes singly, sometimes in chains; Cheyne ( B. M. J. 1 1884, vol. 
ii. p. 6·'6) thinks that these are different forms. Pure cultivations of them 
excite suppuration when inoculated in healthy animals. The micrococci of 
acute osteomyelitis, of' pyremia, of gonorrhrea, the bacilli of farcy, differ again 
from each other; but nil unite in producing suppuration. In chronic ab­
scesses organisms are not found, in some perhaps because they have disap­
peared, having been present early; but many of these absces~es are of 
tubercular origin. The fluid in tubercular abscesses excites tuberculosis 
when inoculated upon animals, but it contains no bacilli; Koch thinks that 
the bacilli have died, leaving spores, which cannot. be slained by nuy process 
yet known. Acute sup;H1ration therefore seems to be due, ns u rule, to the 
presence of orgauisms; but occasionally the conditions requ ired to cause it 
by ordinary mechnnical or chemical irritants are actually brought about by 
surgeons; needless to sny, they should always be avoided. Almost all the 
inflammation attributed to injuries of all kinds seems really due to secondary 
infection of the injured part by organisms. This necessarily occurs in in­
juries nccompaniecl by breach of continuity of' skin or mucous membrane 
which are not treated nntiseptically; much more rarely subcutaneous lesions 
become infected by organisms which, like the micrococci so constantly found 
in the pus of ordinary acute abscesses, have entered through mucous mem­
branes. This accounts for the great clinical difference which formerly ex­
isted between subcutaneous and compound injuries. 

7 . .An~On.M.\L NERYOl"S !:-.'FLUENCE.-Certaio inflammations, such as 
herp<:s zoster, rashes, and acute bedsores following injuries and diseases of the 
central uen•ous system, have led to the belief that irritation of nerves is a 
cause of inflammation. This ie, however, by 110 means well established. 

In sddition to the above exciting causes, there ure many prediJJposing. Any 
conditim11J which lower the general health, and therefore the vitality of the 
tissuc-elem<·nte, prcdi.'1Jose lo inflammation. As before uoted 1 incnpacity to 
resist certain causes of disease-e. g. that of tuberculosis-may be cougenital 
and inherited. It is the experience of all, that inflammatory processes are 
comnHm in people who are "out of health." Certain diseases, such as 
Bright's and diabetes, specially predispose to inflammation. 

4 
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PROCESS OF lNFLAlliUATlO:N". 

Our knowledge of the process of inflammation, like that of its etiology, is 
due almost entirely to experimental pathology. The fundamental experi­
ment is the observation of the changes which ensue in a transparent part of 
a living animal after or during the action upon the part of some irritant. 
The process as then revealed is essentially the same in warm- an<l cold-blooded 
animals, and it serves to explain the clinical symptoms of inflammation and 
the changes noted in the tissues of man after death. 

tin~~:fy, t~~e i~,;l~~~~tp~~~~~~ ~} f!a1:~~:~~~~~}:~:1be~~~ni~~~o~:e~u~, ~1~~;0b~ 
watched under the microscope. The first effect of most irritant.a is to produce 
au active hyperre1nia, or determ.ination of blood; the arteries dilate considerably, 
and blood rushes swif\ly through them, being still bright red, and perhaps 
pulsating in the veins. At first the calibre of the vessels may vary some­
what, being now smaller, now larger; but after a time, dilatation increases 
steadily. The acceleration of flow continues, but sooner or later gives place 
to retardation; the vessels are so wide, however, that in spite of this the dis­
charge of blood from the veins is greater than normal. Dilatation with 
retardation of flow is the earliest effect characteristic of inflammation, and is 
due to actual damage of the muscular coat, extending thence to the inner, 
and increasing the resistance which is naturally offered by the vessel-wall to 
the passage of blood. As the inflammation progresses, dilatation increases 
up to a point beyond that caused by section of the vasomotor nerves; it 
affects the arteries chiefly, then the veins, and the capillaries but little. It 
varies with the blood-pressure, the muscle of the vessel being paretic or 
paralyzed. 

As the injury to the endothelium increases, the resistance to the circulation 
becomes greater and the flow slower; the dilated vessels act almost as rigid 

tubes, each heart-stroke is felt in the capil-
1r·10. 1 laries or even the veins, and in diastole 

individual corpuscles can be recognized even 
in the arteries. So soon as retardation of the 
flow is established, the plasmatic zone in the 
veins becomes more marked, and the num­
ber of white corpuscles (loiterers) naturally 
seen there increases rapidly. At first these 
corpuscles roll slowly along the wall, there 
they stick for a shorter or longer time, but 
are ultimately carried away by the current, 
finally they become fixed and gradually 
form an irregular lining to the vessel, one, 
two, or even three cells thick (Fig. 1). 
Necessarily they greatly obstruct the lumen 
of the vessels and increase the obstruc-­
tion. To a less extent, they adhere also in 
the capillaries. In the latter, as the circu· 
lation slows, red corpuscles accumulate to 

'"""'"" ""''"'°'',."'•'"" ~~~h a;np::.~e~~!~~~~~=~ ~~~~ ~~~u~~tcoBdust 
before this stage is reached, all onward move­
ment of the blood has ceased ; for a ti me 

the corpuscles sway to and fro wi.th the pulse (oscillation), then become quite 
still (stasis), and ultimately clottmg occurs (thrombosis), indicating death of 
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the ves~els. Stasis may, however, continue for a long time without passing 
into thrombrn~is; thus after three days' complete stasis, Paget found the 
content~ of the \"ec.sels fluid. That the return of blood by the veins of a 
part in th~e advanced :stages of infiammation diminishes progressively, goes 
without saying. 

By ui~ing an irritant of suitable intensity, any stage of inflammation may 
b~ produced almost instantly; a grain of mustard on a frog's web causes 
sta..;.is in it8 immediate vicinity before the experimenter can get a view of the 
part; but µasRing outward from the centre he finds every stnge of the above­
described proce..c:::s-oscillntion, full dilatation with very slow circulation, and 
copious heaping up of white corpuscles, then full dilatation with more or less 
retarded flow, and ultimately less dilated vessels with accelerated blood 
stream betweeu the inflamecl area and the normal. These conditions will 
not., however, be found in regular zones, as the cause does not spread uni­
formly from the centre. 

ThC above are the 'Vascular phenomena of inflammation; but if, during 
the course of au advancing inflammation, attention is directed to the tissues 
round about the 'IJeRsels, it is early noted that they become cloudy or granular, 
soaked with fluid nncl infiltrated with cells, like white blood corpuscles; 
often fine threads of fibrin appear; here and there re<l corpuscles are seen 
singly or in groups. This exudation causes swelling if it remains within the 
tib~ues, but it may in great part escape from a free surface, and perhaps 
form a coagulum upo11 it, obscuring the view. Normally, lymph trunsudes 
from the capillaries and fine veins, and with it a few leucocytes, the vessel­
wnll acting ns a kind of filter, even with regard to the soluble constituents 
of the blood, for lymph is not liquor snnguinis. In inflammation the filter 
is more or less altered by the action of the irritant upon the ve~sel-wall, and 
by the stretching to which the wall is subjecte<l; and as a result the filtrate 
or that which pas~es out ii;1 more or less altered in quality and quantity. 
Albumen passes through the vessels of nu i11ftamed part much more readily 
than through normal vesi.els. Injection under normal pressure shows that 
there nre 110 apertures left in the vessel-walls, even after the escape of red 
corpuscles; and the microscope reveals no structural change. 

The effect of simple stretching by heightened blood-pressure is seen in the 
<edema of venous obstruction. Speaking generally, inflammatory exudation 
contains more albumen, phosphates, and carbonates than redema fluid, and 
tends to coagulate; but in all these particulars it falls behind blood plasma. 
The more intense the inflammation the more nearly <loes tbe exudation 
approach the composition of plasma, the less intense the more like is it to 
oo<lema fluid. The number of leucocytes, too, increases with the intensity of 
the procc8s, and in the most intense forms red corpuscles are found in excess 
of the white. .As regards quantity of exudation, Lnssar tied a canula into a 
lymphatic trunk of' a dog's leg, and then excited acute inflammation of the 
paw by dipping it in hot water; almost immediately the rate of flow increased 
and soon reached eight times the normal. For a short time the lymphatics 
sufficed to remo,·e the exudation, but then the latter became too great, and 
swelling of the foot occurred, whilst both lymphatics and veins (as we have 
seen) are fully dilated. Subsequently, the lymph-flow diminished as the 
lymphatics became bl\)Cked by coagula and compressed by redema. At first 
clear, the fluid soon became turbid from white corpuscles with occasional 
reel ones. 

The cells found in the tissues in inflammation are ascribed to two sources: 
multiplicntion of the fixed tissue·cells (Virchow, Stricker); and white blood 
corpuscles (Cohnheim ). Few, if any, pathologists now hold the former to be 
their only source, but many look upon the white corpuscles in this light, 
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whilst others think that the new cells spring from both lissue-eleruents and 

leT~?~:cular origin of a very large number, if not of all the cells, in 
ordinary acute inflammations, by escape through the ve ·.:iel-wall of those 
cells which ha\·e become fixed against it, is certuiu . The escape may not 
begin for some time after the wall-zone has formed 1 and it may go on rapidly 
or slowly; but with patience. it is not very difficult to see. Leucocytes 
probably work out partly by their spontaneous movements, but they are 
much aided by intravascular pressure, which alone cauees the exudation of 
red corpuscles, for compression of the main artery arrests the most active 
escape of corpuscles. Thrombosis has a like effect. Leucocytes pass out 
chiefly from small veins, red corpuscles chiefly from capillaries-i. e., each 
vessel Jets out that which it contains (p. 50). No cel ls escape from arteri­
oles. It bus been seen (p. 50) that the capillaries do not become packed 
with stationary red corpuscles until an advanced stage of the process, long 
after the wall-zone has formed in the veins; in other words, the capillaries 
become packed and red corpuscles escape in quantity on ly in severe inflam­
mations. A few red corpuscles pass out in almost all cases, and frequently 
several puss quickly through the same spot in the vessel-wall, forming a 
"punctiform hemorrhage" visible to the naked eye. The richer a tissue is 
in capillaries, the more numerous will be the red corpuscles in an inflamma­
tory exudation. 

With regard to the tissue origin of pus-cells, whilst the adherents of 
Stricker have been able to find unmistakable evidence of the multiplication 
of the cells of most tissues when inflamed, the followers of Cohnheim have 
watched with equal care and have seen none. Thus, Dowdeswell for eight 
days made daily drawings of a group of connective tissue cells in a toad's 
tongue i they showed no change other than degenerative. Whenever cer­
tain appearances in a tissue have been ascribed to multiplication of its cells, 
a portion of the tissue, dead some days, has been rendered aseptic and 
placed among living tissues; it there excites a little inflammation, leu· 
cocytes invade it nnd produce the appearances attributed to multiplication 
of its cells. But observations of this kind do not disprove the occu rrence of' 
the latter phenomenon. ~ inflammatkm is always d ue to some injury, it 
seems dpriori unlikely that a damaged cell will at once begin to multiply, 
and Lister long ago showed that the functions of certain cells, especiall y 
pigment, muscle, and ciliated cells, were depressed and annulled by irri ta· 
tion. 'Veigert1 too, has demonstrated that in all except the mildest inflam­
mations, proper staining and microscopic examination will reveal dead cells. 
But different cells, and especially cells of different kinds, resist injurious 
influences with \•arying power; and further, many causes which seem to act 
upon all the cells of a part do not really act so uniformly. Thus it is con­
ceivable that an influence which damages one cell may merely stimulate 
another and excite it to make use of the abundant food-supply consequent 
upon the hyperremia. It is in the less intense forms of inflammation

1 
and 

on the confines of the more severe ones, that mult iplication of the tissue ele­
ments may be looked for. It is best seen in mucous catarrhs, in which the 
discharge contains numbers of cells believed to be epithelial, capable of per­
forming movements upon the warm stage i the free desquamntion, a lso, in 
many inflammations of the skin, indicates rapid multiplication of the cells 
of the rete. As above stated, the evidence is most conflicting concern ing 
the multiplication of cel ls of deeper tissues; and the question has been 
rendered more difficult by Senftleben's account (p. 60) of regenerative pro­
cesses in connective tissue cells, which Cohnheim regarded ns distinct from 
inflammation 1 but as frequently occurring during that process. Multivlica-
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tion of cartilage cells undoubtedly occurs in rheumatoid arthritis, but all 
would nut admit Lliis to he an ordinary inflammation. 

lfowever formed, smnll round cells accumulate in greater or Jess numbers 
in the ti!:':sUf:3 or pa!"~ off' from a free surface. In the former case, the ele· 
ments of the infiltrated tissue frequently disappear before them, being prob· 
ably killed hy the inflammation, and then eaten up by the leucocytes. 

8J.:lDL\HY.-\re lf'arn from the above that inflammation is a process 
started by injury and tending to produce death of the affected part; that, 
as a rule, the causes of inflammation act upon all the tissues of a. part, but 
the most striking results are vascular, and unless vessels are affected by an 
injury, no process recognizttble as inflammation ensues. The vascular phe­
nomena appear to be due to a" molecular change 11 in the vessel-wall, evi­
denced by n paralytic dilatation under the intravasculnr pressure; by a 
resistance to the ('irculaLion which may be so great that, in spite of the 
fullt>st dilatt1tion of all vesstls, the circulation is brought to an ahsolute 
stnndstill, and which alwn.ys causes some retardation of flow; and by the 
escape of the constituents of the b\Qod in abnormal quantity and quality. 

The influence of intravascular pressure in producing dilata.Lion Qf the 
vestiels and in causing the increased exudation must be carefully borne in 
mind with regard to treatment. It must not, however, be thought that this 
pressure is increased in inflamed parts as a result of the dilatation of the 
arteries; ou the contrary, it is diminished in the capillaries and veins, from 
which exudation occurs, in proportion ns the resistance in the arterioles pro­
duces slowing of' the cir~ulation. 

It st'cms probable thnt where the injury is so slight that it produces dilata­
tion with only slight retardation of flow, multiplication of the more resistant 
cells mny occur, but the evidence of this is very conflicting. In almost all 
inflammations damage of the tissue-elements is shown by their cloudy, gran­
ular, and swollen appearance, by their softness, by the prescnre of more or 
fewer which are obvioualy dead, and by the actual disappearance of many 
before invading lcucocyles; also by depression of the functions of each, per­
lrnps following on a period of morbid exaltation from over-stimulation best 
seen in tbe case of sensory nern~s. 

ANALYsrs OF TITE CuNICAL Sraxs. 

The clinical signs of inflammation are, redness, heat, swelling, pain (rubor, 
cnlor, tumor, dolor of Cclsus), impaired function ( functio lresa), and fever. 
The last sign is n general one, the rest are local. Frequently all are not 
pre51ent i there may be only one-e. g., swelling, and the diagnosis from 
swelling due to new ~rowth may be very difficult. It will depend largely 
on the history, the existence of a cause, and the result of treatment. 

1. Redne~~IJ is due to the following condition chiefly-to di~tention of the 
ve~11els wilh hloocl. It varies from bright red to almost blue (seen in the 
edges of sinuses, etc.) according to the rate offiow of the blood. Numerous 
small extravrumtions of' red corpuscles (ecchymoses) give a red or purple 
color which does not di~appear under pre~sure; often, too, the tissues are 
stained the color of' raw ham by coloring matter derived from broken-<lown 
corpuscleio1, as is seen on pre~ing over 1mmy recent patches of syphilitic 
rn~hes. Lnstly, a rlu;.;ky brownish-red color is frequently noticed over 
hemorrhagic nnd gnngrcuous inflammations, due also to hremog:lobin. Recl­
ne:-o~ may be concealed by supcrjncent healthy ti::sue, a very thin layer often 
sufficin~; on tht' other hand, it may be present from simple hypermmia. 

2. Swdling is the most important sig-u of' inflammation, often the only one 
discoverable clinicully. Distended vessels produce a slight fulness, but this 
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is insignificant compared with the efiect of exudation. The swelling- may be 
diffuse or circumscribed, nod have either fluid or solid characters; it may 
be very slight or very great, due to exudation weighing several pounds. 
The exudation varies in quantity and quality according to the nature, 
intensity, and duration of action of the cause, and to certain vital and 
structural peculiarities of the parts acted upon . Thus serous membranes 
are prone to the formation of lymph and adhesions, mucous membranes to 
suppuration ; the more vascular a part and the looser its structure, the freer 
will be the exudation and the more likely is it to contain red corpuscles. 
Exudation is therefore most abundant from a free surface (serous or mucous) , 
next so into loose connective tissue, and most scanty into the substance of 
sol id organs, tendons, bones, etc. 

But the quality of the exudation depends very largely upon the cause of 
the inflammation. As the intensity of the latter increases the exudation 
changes in character (page 51), but peculiarities of the cause other than its 
irritant power come into play in this respect. The process of inflammation 
is continuous and no sudden change takes place in the exudation; never­
theless certain forms of exudation are spoken of as though they were distinct, 
and similarly we speak of forms or stages of inflammation which derive their 
names from the form of exudation by which they are characterized . Arranged 
according to the intensity of the process from which they result, these forms 
of exudation are, the serous, sero-fibrinous, fibrinous, cellular; sero·purulent, 
purulent i hemorrhagic. 

The serom exudation results from the action of the milder irritants. It 
occurs constantly around foci of intense inflammation-e.g.,acute abscesses, 
and as the early stage of advancing inflammations i in other cases the inflam­
mation never passes beyond the stage of serous exudation. But should the 
intensity of the process increase, the percentage of leucocytes rises, more 
ferment and fibrinoplastin are forthcoming, and fibrin in greater or less 
quantity forms. The exudation is sero-fibrino1.1s and contains flakes or large 
loose coagula of lymph, or a layer of lymph covers the cavity in which the 
fluid lies, or threads of fibrin form in the meshes of couuective tissue. Some­
times the fluid is in great part or wholly absorbed, leaving the lymph, and 
the exudation then appears to befibrinotts. The lymph is yellow-white and 
consists of leucocytes in a fibrinous network; it varies cousiderably in firm­
ness, shading off into connective tissue on the one hand and into pus on the 
other. These forms of exudation are best seen in serous cavities, joints, etc., 
but they are frequent elsewhere, and especially in the union of wounds by 
first intention. 

Croupowi and diphtheritic membranes occur only on mucous surfaces and 
surfaces of wounds. They were formerly regarded as layers of fibrin, but 
they differ from fibrin in their chemical reactions. They are said to be due 
to death of the tissue elements, which being bathed in exudation-fluid 
undergo a coagulation and very soon lose their n11clei and become unrecog­
nizable as cells. Wandering leucocytes also undergo this 0 coagulation­
necrosis." A membrane is callerl. crottpo1ts when it involves only the epithelial 
layer of a mucous membrane, diphthetitic when it extends to the mucosa­
an arbitrary distinction. l\Iany causes produce the same anatomical result, 
so a "dipbtheritic" membrane does not mean that it results from the action 
of the virus of diphtheria. 

Advancing a stage higher, and the exudation passes through Beto-purulent 
to purulent-i. e., the number of leucocytes in the fluid increases greatly. 
But this is not nil; formation of fibrin uo longer occurs, and it is this, really, 
which makes the difference between a purulent and the higher degrees of 
sero·fibriuous exudation. How coagulation is prevented is unknown. 
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Weigert speaks of this peculiarity, common to all causes of suppuration, as 
the pus-poison (Eitergift) i but as chemical and perhaps mechanical irritants, 
which, at first or when acting mildly, cause a sero-fibrinous inflammation, 
may later on produce suppuration, it is doubtful how far the description of a 
special property is justifiable. Coagulation never occurs on a mucous mem­
brane until the epithelium is destroyed, and it is surmised that epithelial 
cell8 inhibit coagulation like the endothelium of vessels. Besides possessing 
this property, to induce suppuration the cause must be of considerable 
intensity and act for some hours. 

In the most intense in6ammations, the capillaries are almost universally 
injured and filled wilh slowly moving or stationary red corpuscles and a few 
white. Ued corpuscles are then pressed out in myriads, far in excess of the 
leucocytes, into the interstices of the tissue, and the exudation acquires a 
more or less blood-tingt!d aspect. Formation of fibrin is here also inhibited. 
Hemorl'hagic exudations are best seen in cases of spreading traumatic 
gangrene (from intensity of the irritant) and in the tubercular or cancerous 
pleurisy (hugely from impaired resistance of the vessels). Obviously, a 
hemorrhagic exudation as a rule renders the prognosis as regards the vitality 
of the part, and even the life of the patient, very grave, but it is not 
uncommon in cases of moderate cellulitis of the legs of old people to see the 
skin purple over large areas from escape of red corpuscles. 

Lastly there is a large class of cases characterized by cellular infiltration 
of the tissues, the leucocytes accumulating in and eroding the tissues whilst 
the fluid is absorbed as it escapes. These cases are typical chronic inflam­
mations, mnuy of them lasting for years. They are called productive (Cohn­
heim), for they heal, if they heal at all, by the production of fibroid tissue 
(page 59). The causes of such inflammations must be constantly or fre­
quently nctiug irritants of slight intensity. Thus we find granulation-tissue 
forming around embedded ligatures, splinters, bullets i on raw surfaces 
exposed to air or to the contact of dressings; around subcutaneous injuries 
from contact with exudations and necrosed tissue undergoing changes 
prepnratory to absorption. But perhaps the most typical inflammations 
of this kind are those which are classed together as infective granulomata, 
because they are general infective diseases characterized by tumor-like 
formations of granulation-tissue. Some of these certainly, and all probably, 
are due to the presence of organisms. The most important are the tubercular 
and syphilitic inflammations. 

3. lIEAT.-As a rule, an inflamed external part is hotter than a symmet­
rically placed but healthy part. Corresponding parts must, when possible, 
be compared; of course, under similar conditions. The temperature of 
external parts being nnturally lower than that of internal organs, increased 
supply of arterial blood will cause their temperature to approach more and 
more nearly that of the interior, but it can never quite reach this point. In 
inflammations so severe that the quantity of blood passing through a part is 
less than normal, the temperature is depressed. Inflammation does not cause 
increased formation of heat in a part, for the chemical activity of inflamed 
tissues is depressed. The most careful measurements of the temperatures of 
blood going to and returning from inflammatory foci have led to this con­
clusion, which is supported by the fact that the temperature of an inflamed 
pleura has often been found lower than that of the hen I thy one. Of course, 
in cases of fever, the teruperature of an inflamed extemal part may be higher 
than the normal temperature of the interior. In very chronic inflammations 
no sense of increased heat may be perceptible, the rate of circulntion may 
be so nearly normal, or healthy superficial parts may cover the morbid focus. 
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4. PAIN.-The nerve-endings in an inflamed part are suffering with the 
rest of' the tissues from the action of some irritant which keeps them more or 
less excited, so that there is often spontaneous pain, or a slight extra. stimu· 
lus-as pressure, friction-produces pain. Frf'quently the finest nerve-fibres 
are exposed to a pressure greatly above normal from fulness of the vef'Sels 
and effusion, and the latter must often contain chemical irritants-the results 
of the action of micro6rganisms or of morbid animal cells. These are ex­
amples of the constant irritants to which nerves may be subjected. The 
effect of pressure in causing pain is well shown when an intJamed part is 
allowed to hang down, so that the effect of gravity is added to the heart­
force and the vessels dilate. Pain from these causes is most marked in in­
flammations of unyielding parts, or of parts confined by fascia: under such 
circumslances it is often "throbbing/' the throbs coinciding with the heart­
strokes and the injection of more blood into the part. Certu.in kinds of pain 
are cbara.cteristic of certain structures; thus bones aud ligaments ache; skin 
smarts or burns; an inflamed pleura, when stretched, foels as if torn or 
stabbed. In the early stage of inflammations involving nerves of special 
sense, these become overstimulated; thus, sounds in inflammations of the 
ear, and flashes of light in those of the eye, precede the abolition of function 
of the nerve in question . Pain may be absent even in acute inflammations, 
and not uncommonly is so in chronic cases in spite of the presence of' exten­
sive disease. In typhoid conditions, pain is, apparently, ofLen not perceived . 
Being a subjective symptom, the patient's statements regarding it have fre­
quently to be discounted. 

5. Fe~arro L.1~A.-lmpaired function is due chiefly to the injury done 
to the tissues by the cause of the inflammation and by the inflammatory pro­
cess; but partly to the fact that discharge of many functions brings fresh 
irritants, such as pressure, friction, into play; there is therefore, when possi­
ble, a voluntary avoidance of function. Thus an inflamed joint is fixed, and 
often no weight is borne upon it; inflamed gut is paralyzed and fails to pass 
on the contents; and so forth. 

6. FEvER.-The term fever implies elevation of the body-teruperature, 
such elevation being usually accompanied by seconrlary symptoms. It is so 
frequent and so important a symptom that the temperature of every surgical 
case should be taken every morning and evening at least, and in serious 
febrile cases every four hours. The normal temperature of internal parts un­
dergoes tolerably regular diurnal variations: thus, the rectal temperature of 
adults usually reaches a minimum of 97.5°-98° F. between 5 and 6 A. M., 
rises to a maximum of 99°-99.5° between 5 and 6 P. M.1 and aner 8 P. M. 
falls again slowly. A maximum over 99° is certainly uncommon. The total 
variation is generally under two degrees, and the times at which the maximum 
and min imum are attained vary considerably. The temperature of external 
parts varies greatly, and is always less than that of the interior. 'Vhen the 
axilla is used for taking a temperature it is converted into a closed cavity 
by carrying the arm across the chest; it takes about twenty minutes to reach 
its full temperature, and even then may be se\·eral degrees below the rectal 
temperature in old people (imperfect cutaneous circulation, Charcot). The 
ruouth is subject to many cooling and heating influences. Ho, to ascertain 
as nearly as possible the temperature to which internal parts are exposed, 
a thermometer should be introduced two or three inches up the rectum. 
Where great accuracy is not required, the axilla, closed for five minutes, 
may be used. 

CAUSES AND VARJETrns OF FEYER-Rise of temperature may theoreti­
cally be caus~d _b.y increased prodiw~ion. or diminidhed loss of heat, or by both 
together. D1m1n1shed loss of heat is of altogether secondary importance; it 
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occurs in fevers in which the skin is dry and pale, nnrl especially during 
chills and lhe cnld 1:-tages of rigors; but the skin may be flushed and moist 
during the highc:-it fl.!ver. Increased production of heat is the great cnuse of 
ri;-1e of temperature; fur a feyer-patient raises the temperature of a bnth more 
quickly, or to a higher point, in a certain time, than a healthy man, and in­
cren~ecl CO, aod urea Ji~charge proves increased combustion of ti.-,-ue. This 
oxidation i:! not due to direct combination of oxygen of the blood with the 
tii:i.:iucs; but the latter store the former and combine with it apparently in 
obedience to nerve-influence. Thus it is possible for the temperature in cer­
tain cnses to rise after death. There is probably a centre above the medulla 
which controls heat-formation, and certain cases of nert.•ous fever seem due 
to interferenre, direct or reflex, with this centre or its efferent channels. 
Next, experiment and ohservation have shown that simple fractures and 
corn~iclernble contusions are followed by distinct fever (simple traumatic), and 
that this is due partly to absorption from the extravnsation of fibrin-ferment 
which is pyrogenous, and partly to nerve-irritation. ' Vhen the discharges 
of' n wound hecome septic they excite more or less inflammation and fever 
until grnnulntion is well established; this fever is clue to absorption of pro­
ductg of putrefaction, many of which are pyrogenous, and is called septic 
traumatic. Then come cases of simple i11.flammaton1 fei:e1' due to absorption 
of the product! of inAnmmations not corrnected with wounds, though caused 
in many cn..~es by locally infective organisms. The fevers (primary) of gen­
eral infoctive di~euses, which give rise to no local inflammntion sufficient to 
acc1Juat for them, follow i and of these, septic infection, typhus and inter­
mittent fever may be taken as types. Lastly, there are several fevers of the 
etiology of which we at present know Jittle-e. g., the feyer of gout or of acute 
rheumatism . There is no line between the fevers of locally and generally 
infective di1'cn~es (p. 39), cases due both to the nhsorption of poisons from 
circumscribed foci of disease and to the growth of organisms in the blood 
it.self being frequent. 

SYMPTOMS AND CouHSE.-Fever of all degrees of severity is met with. 
It is called mild from 99.5° to 101°; moderate from 101° to 103° i severe 
from 102° to 104° i very severe from 103'° to 106°; :.ibove this point the 
condition is spoken of as one of hyperpyrexia; and the danger to life when 
the temperature rises above 106° is, in most cRSes, extreme. 

' Vhatever the severity of the fever, diurnal var iation occurs, and generally 
as in health; sometimes, however, the type is inverted, the maximum being 
in the moruing and the minimum in the evening. 'Vhen the daily variation 
is less than 2°1 the fever is continued; when the variation exceeds 2°, the 
fever is broken or remilient; and when :.i non-febrile period intervenes between 
accessions of fever, the fever is intennitlent; when the febrile and non-febrile 
periods alternate regularly, the fever is periodic. 

Three stnge~ of fover are described-onset, acme, and decline; they are best 
marked in the acute specific fevers, which serve as types. The onset may be 
sudden or gradual, the temperature 1·unning up rapidly to a great height or 
mouutiug by a degree or so daily. It is accompanied, especially wben sudden, 
by genernl malaii.;ie, and usually by nausea or vomiting, chillinces, rigor or 
convulsion, elevation of pulse, and more or less severe headache. The more 
severe symptoms occur in severe cases; vomiting is especially common in 
children, and in them convulsions generally replace the rigors of ndults. 

A rigor i:-1 made up of three stage.'!, cold, hot, and sweating. At first, the 
patient complains of colrl, n.nd shivers more or le:;s violently for 5, 10, or 
even 30 minutes. The skin is pale, perhaps bluish at the extremities, but a 
thermometer shows that it jg hotter than normal. Careful observation has 
shown that the temperature is generally 100°-101° before the rigor begins, 
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and it continues to rise during the shivering. This is followed by a longer 
or shorter period of rlry burning heat with high temperature (hot stage), nfter 
which the patient breaks out into a perspiration which may be very free, 
and just before and during this the temperature falls, sinking to or even 
below normal from a maximum of perhaps 104°-106° (sweating stage). The 
patient is left weak and exhausted. The ultimate cause of n. rigor is unknown; 
it frequently announces the formation of pus, but still more often it has 
nothing to do with suppuration. It is believed that some poison in the blood 
induces strong contraction of the superficial vessels and greatly increased 
production of heat; the sensory nerves of the skin under these circumstances 
actually convey to the heat-centre a sense of cold as compared with the teru­
perature of internal parts. The pathology of a rigor is, therefore, much the 
same as that of an ordinary shiver from cold . A chill is a less severe form; 
there is no shivering and no sweating, but a sense of cold water running down 
the spine alternates with a sense of heat and flushing. 

In the acme of a fever, the temperature is at its highest and shows to which 
type it belongs; skin hot and dry as a rule, but sweating is usual in remit­
tent forms (hectic, pyromia); thirst, anorexia, furred tongue, confined bowels 
generally; urine scanty, high colored, containing excess of nitrogen (gener­
ally as urea) corresponding to the amount of fever; in high fever a little 
albumen is not uncommon, and sometimes there is marked albuminuria­
many cases being probably infective, due to the elimination of the causes of 
the fever through the kidneys; pulse quickened, 100-120, full and bounding 
at first, becoming more compressible, smaller, and more frequent (140-180, 
even 200) as, the fever continuing, the arterial tone relaxes, and finally 
the heart fails; respiration quickened to 25-30 per minute, considerably 
more frequent ia children; C02 ia excess varying with height of fever. The 
increase in elimination of nitrogen and carbon bears witness to the heightened 
tissue-waste, which keeps up the fever and leads to proportionately rapid 
wasting and loss of strength i and the alimentary tract being much disor­
dered, repair is imperfect. Headache may be present i sleep is broken, or 
there is great wakefulness. After a time-varying with the nature, degree, 
and duration of the fever and the strength, idiosyncrasy, and previous habits 
(especially as regards drink) of the patient-delirium, at first nocturnal, 
comes on; it is generally low and muttering, but in early stages may be 
violent. Continue<l fever produces more severe effects than remittent, even 
though the maximum of the latter be somewhat higher; for during the 
remission tissue-waste decreases, digestion and repair go on, and the viscera 
escape for a time from the high temperature which seems to play an impor­
tant part in producing cloudy swelling and fatty degeneration of them. 
Blood drawn during this stage into a wide vessel is often buffed anrl cupped 
from rather slow coagulation and a running into irregular masses and con­
sequent rapid sinking of the red corpuscles. 

The effect of continued high fever is generally to produce what is known 
as the typhoid state; but the cause of the fever and the constitution of the 
patient have much to do with it, for the typhoid state occurs creteris paribus 
much sooner in some fevers and in some individuals than in others. In it 
the patient lies in a state of somnolence or stupor, with muttering delirium, 
noticing nothing, asking for nothing, but drinking when food is given, slip­
ping clown in bed and assisting himself in no way. The skin is hot and dry 
until the death-agony, when sweat breaks out; the face pale or flushed and 
dusky; sordes collect on lips and teeth, and the skin is quite dry, brown, 
and often thickly coated, or it may be red and dry. There may be diarrhrea, 
and albuminuria is common; the motions are passed unconsciously. The 
pulse is small, frequent, and compressible, and these characters become more 
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and more marked. Respiration is frequent and shallow i hypostatic conges­
tion of the lungs and bedl-lores are frequent. In surgery the typhoid state 
occur~ mo:'t markedly in septicremia. 

The decline of the fever may be sudden (crisi•), or gradual (lysis . Subsid· 
ence by crisis is often accompanied by free (critical, sweating, sharp diar­
rhcca, or pas:'age of urine depositing a copious precipitate of urates. 'Vhen 
fever is g•me, the patient is left more or less weakened and emaciated; but 
excei•sive waste has ceased, the tongue cleans, digestion and assimilation go 
on, strength i~ daily gained 1 and degenerate organs may recover completely. 
Sometimes albuminuria remains, having probnbly been clue to an infective 
nephritis. 

But, instead of recovery, aeath may occur at any period from hyper­
pyrexia; from cardiac failure and collapse with a subnormal temperature; 
or from slow exhaustion. 

PnoONOSls.-Throughout the course of a fever we watch the temperature 
to learn how much waste is going on, and the pulse to note the effect upon 
the heart-a pulse becoming smaller, more compressible, and more frequent, 
with a steady or falling temperature, being of evil omen. Difficulty in taking 
food, sleeplessness, great loss of strength, and the presence of the typhoid 

~~~i1~:~ida!~:r ~ro~~~::u~rlopf~~t~~::t:;; olfr~;:;·se,~!!rC:p!xr::~~t~~~i~~~e: 
remiltent or intermittent reaching the same height. 

TEIUrINATIONS OF I~FLAMMATION. 

Resolution or return to the normal is the most favorable and the most 
frequent. The irritant is removed or ceases to act i then, by degrees the 
tissue-elements repair the damage done to their substance and resume the 
normal dischnrge of their functions, the vessels contract, the abnormal resist­
ance subsides, the circulation quickens, escape of fluid diminishes, and loiter­
ing corpuscles are caught up into the stream. Even though stasis have 
occurred nt points, the apparently solid masses of corpuscles break up, bit 

~~a~:~~ ~~1~1 ~~i~11~~t~~ ;~\?;ues~I~~ e!t~:rfl~~~l 0~~~1;~\'~/:~~ii~d i~1~·:~h~yc:;:c:~ 
lation directly or through the lymphatics, or they undergo fatty degeneration 
and disintegration nnd are then absorhed. The many cells and small por­
tions of tissue which may have perished are completely and perfectly regen­
erated by the cells remaining. The extent to which the tissue-elements are 
capable of repairing losses is uot known, and could hardly be expressed if 
it were. It is certain, however, that most tissues are possessed of regen­
erative power-that epithelium gives rise to epithelium, connective tissue 
cells to connective tissue, muscle to muscle; but adult nerve ganglion-cells 
and the epithelium of certain glands are believe<l not to possess this power. 
HEALI~G nY ScAR-FOR'.\IATIO~.-Should the inflammation lead to exten­

sive destruction of ti:::sue, by ulceration, suppuration, gangrene, or cellular 
infiltrntion1 healing, if it occur, takes place by the formation of granulation­
ti~ue, and later, of a scar. This is often the rnse also after de:struction of 
parts by injury. 

Granulation-tissue consists of cells and bloodvessels in a little homo­
geneous matrix, the cells being chiefly, if not entirely, leucocytcs, and the 
bloodves:-:els mostly of recent origin. Unless new vessels form, the tiS:Sue 
neither grows nor develops in to fibrous tissue, but very probably under­
goes fatty degeneration. So long ns no inflammation is spreading fast, no 
new vessels form among the leucocytes which crowd the tissue at its edge; 
but es the irritant ceases to act or becomes very slight, new vessels form 
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among the cellti, which increase rapidly in numbers, and a line of granu la­
tion-tissue limit:;:; the inftammat11ry process (demarcating injlammation). But 
in some cases (gray granulation), although the infiammalion is quite station­
ary, no new vessels form-perhaps owing to some peculiarity in the cause. 

New veFsels develop as offdhoots from existing capillaries. A conical 
process springs from the wall of a capillary and rapidly grows out among 
the cells till it joins another process or a vessel. Solid and very thin at 
first, it thickens, nuclei appear in it, and finally a central canal forms and 
opens into vessels at each end. From it fresh offdhoots may start, and thus 
vessels are formed rapidly. In granulating wounds they may begin as early 
as the second day. . 

Ziegler states that among the round cells of the tissue are some like pus 
corpui:;i.cles with bi- or tri-ficl nucleus; the rest have one large1 round, obscu re 
nucleus. The former are dead 1 and are either thrown off in discharge as 
pus cells or eaten up by the latter cells, which increase in size, whilst their 
nuclei become clear, oval1 and vesicular. From their resemblance now to 
epithelial cells they are sometimes called epithelioid: fibroblast is a better 
word. The fibroblasts increase in number, partly by division; some are 
seen containing more than one nucleus, and after ten or twelve days giant­
cells with many nuclei appear, formed either by division of the nuclei of 
fibroblasts without that of the cell-bodies, or by blending of multinucleated 
fibroblasts. Finally the fibff>hlasts outnumber the small round cells, they 
become spindle-shaped or branched, are pressed closely together in the 
deeper layers of the tissue, and perhaps coalesce. Theo their ends and 
borders form fine fibrils, which join others from neighboring cells, to form 
longish bands; more fibrils form in the matrix. l\lany cells disappear in 
this process, the re.st lie on the surface of the fibrous bundles as connective 
tissue cells. 'Ve now have very vascular connective tissue, which accounts 
for the marked redness of recent scars. But they ultimately become paler 
than normal skin, for inflmnniatory ti.~sue always contracts strongly, and the 
great majority of its vessels disappear in the process. This contraction may 
do great harm, producing much deformity, preventing movement of joints, 

~f~j:ugd:~r~~~~~~e~~/~1~~~~::i~~:~s<l dc~~:~~~n3r~~s~~ ~;:.ssure the parenchyma 
The more chronic the process and the fower the vessels, the less the ten­

dency to form fibrous tissue, the more numerous the g iant-cells, the greater 
the tendency to degeneration such as will be describe<l under" Tubercle" 
and ''Syphilis." '!'he few giant-cells formed in healthy granulation-tissue 
are thought to fibrillate like the fibroblasts. 

In the formation of inflammatory tissue it is probable that the neighbor· 
ing connective tissue cells multiply and aid in the regeneration. By irrita· 
tion with chloride of zinc, Senftleben destroyed the central cells of the 
cornea, whilst the anterior lamina remained intact and prevented infiltra­
tion with leucocytes from the conjunctiva! sac. After two or three days the 
cells round about sent long processes, upon which nuclei appeared, into the 
injured area, and the protoplasm thickened at these spot:S and formed new 
corneal corpuscles, the regeneration being ultimately complete. Similar 
processes almost certainly go on in tissues recovering from ioflnmmation, 
but they are difficult to observe on account of rounil -celled infiltration. 

N 0:-i·.\BRORP'l'ION OF EXUDATIONS-DESICCATION - DEGENERATION -
ELil\IINATION.-Sometimes resorption of a fluid or corpuscular exudation 
does not occur: as a rn\e, however, fluid is absorbed, whilst cells and fibrin 
undergo fatty <legeneratiou and remain as a dry cheesy mass which often 
calcifies in course of time. Such masses excite a chronic inflammation, and 
the formation round about them of a capsule of fibrous tissue. Gaseous 
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masses may soften and become irritating after long quiescent periods, and be 
eliminate<l by suppuration. 

Portions of ti:ssues killed by inflammation or otherwise are, per se, irritants 
to living foisues i they are practically foreign bodies. The fa.le of foreign 
bodies in tbe ti!'sues varies with their nature and the amomzt of irritation 
they excite. By nature they may be capable or incapllble of ab~orption: in 
the latter case tbey become encapsuled, or eliminated by ulceration and 
suppurution; in the former they are absorbed or eliminated according to 
the intensity of the irritation they produce. Speaking generally, all animal 

n~0~!~~~ t~: s:a!r:~!0a~f~ ~~~~kpit!~~·th;~~b~~a~1ac~~ett~~ ~~e?;~o~~d~t,s ~;~~:~ 
ally eroding it i thus portions of dead tissue-even bone-blood-clots, liga­
tures, decalcified sponge, etc., are gradually replaced by granulatimHissue, 
for the growth of which they at first forru a support. ln such granulntion­
tissue, gi1rnt-cells are generally numerous. 

n: however, the foreign body be so irritant that cel ls cannot live in close 
contact with it; and this generally is due to the presence of putrefactive or 
other organisrrn,, it is thrown off by ulceration. Io other words, it excites 
the formation of a band of granulation-tissue in the living tissues round 
about it; these are softened and eroded, and the body loosened until it can 
be rl'moved, or is pushed out by growth of granulations. 'Vhen the body 
is a portion of the tissues-e. g., a piece of bone, its connection with the 
living parts is eaten through by the cells, and it is set free. The greater 
the density aud the less vasculnr the tissue, the more slowly does it ulcerate; 
sloughs of tend011s, fascire, and bone are weeks or months in separating. 

DEA'fU.-Inflamrnation may cause death by affecting a vital organ-e. g., 
heart or kidney, and impairing its functions, by producing redema and closure 
of tbe glottis, by ulcerating into vessels and causing hemorrhuge and so forth; 
by exhaustion from the accompanying fever or profuee discharge; and, later, 
by the damage it leaves behind-e. g., thickened or contracted heart-valves 
or stricturcd urethra. 

V AHIETIES OJ~ lNFLAl\JMATfON. 

Although the pathological process of inflammation is always essentially 
that which we have described (page 50), and can only arbitrarily be divided 
into slnges, there are many points which serve for clnssificntion. 

Etiologicnlly, inflammations are separated into two mo~t important classes: 
(a) the no11-i11fective or simple, due to all ordinary injuries, including the 
action of products of putrefaction upon wounds i :.rnd (h) the infectfre, due to 
the growth of pathogenic organisms in the th~sue. The latter are distinguished 
mainly by their tendency to spreud, either by infection of' neighboring parts 
by continu ity, or of parts at a distance; but an infective inflammation may 
be quite stationary. " 'hen virus from an inflammatory focus is con\•eyed 
by lymphatics or blood vessels to distant parts and there excites inflammation, 
this latter is called secondary. Sometimes the appenrllnce of a secondary 
inflammation is accompanied or preceded by di1mppearance of the primary 
disease, as if the morbid proce::is had been transferred from one part to the 
other; such secondary inflammations are called meta~falic . In many cases 
metastases are due to <·arriage of the cause of inflammation from the primary 
to the secondary focus, but we cannot as yet explain, for example, the sub­
sidence of insanity, asthma, or severe pnin in the heart or stomach, upon the 

ap~~ll~~~~~a~t~ ~~~t~i~~n°~~f;~)i~~! r,~~t~haracters of certain inflammations 
that one is led to the belief that each of them has a special cause, and such 
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inflammations are called specific. Many of them are infective-e. g., tuber­
cular, syphilitic, glanders, erysipelas i but of others the nature is less plflin-
e. g., gout and rheumatism. 

According to their real or supposed causes inflammations are often termed 
traumatic, atrwnous, tubercular1 syphilitic, rheumatic, etc. i or idiopathic or 
spontaneous when no cause is discoverable. 

The time-relations of inflammatory processes allow them to be roughly 
separated into aeute (of quick course and generally of considerable intensity), 
chronic (the reverse of acute), and subacule, a vague intermediate class. 

According to their intensity, inflammations are divided into slhenic1 gener­
ally circumscribed and characterized by strongly marked symptoms, and 
astltenic

1 
generally diffuse, tending to produce extensive sloughing1 often pre­

senting but slight local signs, whilst adynamic symptoms are frequent. 
The duration and intensity of inflammations vary with the duration and 

intensity of their causes, but the resistance offered by the tissues must also 
be taken into account. 

The sell.ts of inflammation are generally iudicated by taking the Greek 
name of the tissue or organ and adding the termination -itis; thus periostitis, 
myositis, hepatitis, orchitis, nephritis. 

Inflammation is said to be parenchymatom when its effects are manifested 

~~!:!~ ~ l~ro:cuu~~n~~~:i~~!=~a:;i~:ra~i~i~~~~~h~~l t~1~ e::ndt!~:o:le~~~~e~f t~: 
connective tissue spaces between these cells i catarrhal, when it affects mu­
cous membranes. 

According to the naked eye effects they produce, inflammations are spoken 
-of as destructive, oodematous1 adhesive, gangrenous. 

The classification of inflammations according to the nature of the exuda­
tion, into serous1 8'1.tppumtive1 hemorrhagic, etc., enables us to describe most 
accurately the stage which the morbid process has reached. 

GENERAL PRINCIPLES OF TREATMENT. 

"The schools say," to quote from William Addison," Find out the disease 
of the patient, classify, name1 treat, and cure it.JI Experience and Nature say, 
"Find out the temperament, constitution1 and habits of the patient. . . . . 
Make the classifying of the disease subordinate to the study of the individual, 
and the treatment of the disease subordinate to the treatment of the man." 

The actual treatment of inflammation resolves itself into two parts, local 
and general, and the former may be preventive or curative. 

PREVENTrYE TREAT:U:E~T.-Such inflammation as results from accidental 
injuries or from necessarily inflicted wounds and other surgical procedures, 
we cannot prevent. It will he very difficult, probably impossible, to pre­
vent inflammatory processes, the causes of which enter by the respiratory or 
a1imeutary trncts-e. g., spontaneous abscesses. But it is possible so to guard 
most wounds that they shall neither be irritated by products of putrefaction 
nor invaded by infective organisms; and success in this practically abolishes 
all dangerous inflammations, and those scourges of surgical practice, the 
general infective diseases of wounds. By a proper treatment of wounds the 
causes of simple inflammations also can be in great measure avoided. 

The antiseptic treatment introduced by Lister had for its object the pre­
vention of putrefaction in wounds, and was based upon the assumption (at 
that time) that putrefaction, like ferrnentation 1 was due to the growth of 
organisms in putrescible material. But measures adapted to the above end 
bad the advantage of protecting the wound from most pathogenic organisms 
also. As these and their effects upon the body became better known, the 
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object of a.ntiseptic surgery widened into the protection of wounds from all 
organisms whatsoever, and the word aseptic has enlarged its meaning so as 
to express this state of freedom. Any mode of treatment adapted to prevent 
the grnwth of organisms is called antiseptic; to merit this title it is by no 
means necessary to work with carbolic acid and gauze dressings. The de­
tails of antiseptic treatment will be given under the treatment of wounds; 
and there will be noticed also the means by which tension, friction, and other 
sources of irritation may be avoided. Here it may be said that every part 
threatened with inflallimation should be kept absolutely at 1·est in the most 
comfortable position. 

0UHA.1'1VE TREATJ\IENT. - When inflammation has already set in, the 
following points must be attended to. 

1. REMOVAL OF TRE CAUSE.-Pore.ign bodies, 01' frritating substances-e. g., 
urine, must be removed; tens'ion relieved by removal of sutures, punctures, 
incisions, or drainnge; friction by absolute rest and perhaps uniform elastic 
compression of the part; septic irritatfon lessened by drainage and disinfec­
tion of the wound. At the same time care must be taken that the part is 
not unnecessarily exposed to the irritation of antiseptic substances, frequent 
dressings, injections, or other evidences of meddlesome surgery. In some 
cases attempts have been made to destroy the causes of infective inflamma­
tions after they have settled and begun their work, by injections of carbolic 
acid (1 in 20) or of tr. iodi-e. g. in erysipelas, acute abscess, and scrofulous 
inflammations; but the success has not been great. The disinfection of in­
flamed wounds is commonly attempted and with excellent results, though 
absolute asepsis is not attained in many cases. Perhaps cold in some in­
stances prevents the development of infective germs, as when a wounded 
joint is surrounded by ice. Again, in locally infective diseases, as hospital 
gangrene or soft chancres, especially when sloughing, attempts are made to 
destroy the whole inflammatory focus together with its cause by the actual 
cautery or powerful chemicals like chloride of zinc or fuming nitric acid. 
Lastly, certain drugs are known empirically to act curatively in certain in­
flammations-e. g., colchicum in gout, the salicylates in rheumat ism, mercury 
in early, and iodide of potassium in later lesions of syphilis; but whether 
these act by destroying the cause or preventing its developmeut is unknown. 

2. THE DnHNUTrQN OF INTRA . .VASCULA.R PRESSURE AND TITE PREVE~­
TION OF TE~SION FHOM ExUDATION.-This has been shown (page 53) to be 
most important. It was formerly effected by bleeding the patient to faint­
ness-i. e., to fifteen ounces or more in a healthy adult. But general bleeding 
has been nlruost completely abandoned, because the loss of large quantities 
of blood is not easily made up, weakens the patient, renders him more liable 
to septic disease and less able to bear prolonged illness. The effect of general 
bleeding can be produced without actual loss of blood by hot baths, by the 
administration of aconite (see page 67) in minim doses frequently, or by saline 
purgatives given freely to take fluid from the blood and cause dilatation of 
the intestinal vessels. All these methods are depressing. 

As a rule, local treatment by the following methods sufficiently reduces 
iatravascular pressure and limits exudation. Elevation of the pm·t is the first 
and a very important means to this end; an inflamed part should always be 
raised . Then gravity diminishes the arterial pressure and renders the out­
flow by the veins more easy, so pressure in the capillaries and veins of the 
part is markedly diminished. The arteries of a limb thus raised contract 
considern.bly and the veins tend to collapse. The removal of exudation by 
lymphatics is fo.vored. Still further to diminish the intntvascular pressure 
compression of the main arteq has been practised, NeudOrfer says, with 
much success; and Campbell, of New Orleans, went so far as to tie the femoral 
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to check inflammation of the knees. Gamgee recommended the following 
plan of uniform elastic compression for inflammation, especially of limbs, before 
suppurn.tiun hns set in. Haise the part as much as po:ssible for five minutes, 
then, while still elevated, place round it a large quantity of cotton-wool and 
bandage firmly over this. Dilatation of vessels and exudation are thus pre­
vented, external resistance being increased to compensate for the loss of 
resistance by the vessel-wall. An elastic bandage gently and uniformly 
applied bas been similarly used. The part should be slung high. 

Warmth applied by frequently renewed fomentations or prolonged local 
warm baths is most \·alunble. It dilates fully all the vessels of a part and 
diverhi a portion of the blood which would be driven through the inflamed 
area; relaxes the tissues, soothes pain, and promotes perspiration . \Varmth 
may be suitably applied at almost any stage of inHammation. Fomentations 
are pieces of coarse flannel folded in four, wrung out of boiling water by 
means of a coarse towel or special wringer, applied as hot as can be borne, 
and covered by a layer of oiled silk one inch larger than the flannel in till 
directions; this again is covered by plenty o~ cotton-wool and fixed by a 
bandage. 'Vhen there is a wound, boracic lint should be used instead of 
flannel ; by these a foul ul cer may be rendered quite sweet. Fornentations 
must be changed every two or three hours i they are much cleaner than 
poultices, which may however be Used when there is no wouu<l. Cold pro­
duces contraction of skin and vessels as a. first effect, but after a few hours 
the superficial vessels become fully dilated, so ultimately intravascular 
pressure is probably reduced here also. Cold depresses the functions of 
living cells, both those of the body and those of invading parasites; by its 
effect on the latter it may prevent their development and allow of the removal 
by lymphatics of the few which have entered, but it lessens the resistance of 
the tissues and checks repair. Warmth, on the other hand, stimulates the 
performance of function, quickens absorption, and, whilst encouraging growth 
of organisms, it renders more active the animal cells which oppose them in 
the struggle for existence. The patient's feelings often decide well whether 
to employ cold or heat, and should generally be respected. The usual prac­
tice is to employ cold in the early stages of inflammation ; once an inflam­
mation is well established, and especially if it be such that the circulation in 
parts may be actually less than normal, cold is inadmissible lest it cause 
sloughing. 

Cold is applied in various degrees. Bits of thin linen may be dipped in 
cold water or evaporating lotion (alcohol meth. and water M), and laid upon 
the part,freely exposed: they must be frequently renewed. Cold irrigation 
acts more strougly ; place a bit of lint on the inflamed part, and suspend a 
jug of water over the part and let the water drip from a siphon rag. Mac­
intosh cloth must be so n.rrRnged as to convey the water to a basin on the 
Boor. Bladders or India-rubber bags of crushed ice may he packed round the 
part, but they are hard to apply closely and to keep in position. When 
applied to young children it is well to Ul:leln<lia-rubber bags in flannel. The 
most perfect way of applying cold is by Leiter' a lead tubes, coiled closely and 
accurately round the part, whilst a slow constant stream of cold or iced water 
passes through them and is regulated by a screw clip on the India-rubber tube 
connecting them with a can of water above the head. 

AsTRINGENTS.-!n inflammations of the skin1 and especially of mucous 
membranes, astringents seem to cause contraction of the vessels and tissues 
generally, and therefore to act beneficially. The more acute the case the 
milder the astringent; acetate of lead is one of the least irritating. Most 
of these bodies are antiseptic. 

Local bleeding in certain cases-e. g., acute iritis, otitis media, and orchitis 
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has an excellent effect, quickly relieving pain, and being often followed by 
subsidence of symptoms. It may be efifcted by the application of leeches, 
by the opening of two or three small veins, like those of the scrotum, by 
cupping, punctures, or scarifications. How local bleeding acts is unknown; 
sufficient blood is not taken to depress the pulse, and even if it were drawn 
directly from the vessels of the affected part these would fill again imme­
diately. The effect of scarifications and cupping is doubtless due in great 
measure to the escape of exudation and relief of tension, but this does not 
account for the effect. of leeching. Some suggest that a reflex contraction 
of the vessels of the inflamed part is caused. 

Leeches should not be applied to loose tissues (eyelid, prepuce) or they will 
be followed by cedema. To make them bite, wash the part well and smear 
a little milk on it, or make some punctures with a lancet and apply the 
leeches to them. lJold the animals in a cloth, not with exposed fingers; or 
put them in a test-tube, and keep their heads thus applied to the skin. Never 
pull them off forcibly, but touch them with salt, when they come off. Bleed· 
ing may be encouraged by fomentation, if necessary. To stop it-aud this 
should always be done before a patient is left for the night-use perchloride 
of iron or small bits of matico leaf pressed for a few minutes on the dried 
bites. A full-sized leech will draw two dracbms1 and another drachru may 
How afterward. 

Wet cupping is never done now, but dnJ cupping is still used in inflamma­
tion of internal orgaus, especially the kidney. Cupping glasses in which the 
nir has been rarefied by holding them a very short time over a large spirit­
flame are applied to the skin of the loin or other part; rapidly the skin rises 
into the glass as the air cools1 the subcutaneous vessels become full of blood 
and many capillaries rupture. This is repeated several times. It appears 
to influence beneficially the circulation through the deep organs, but we do 
not know how it acts . 

Counter-irritation is another mode of treatment of which the action is 
obscure, but its chief efl~ct is probably a reflex contraction of the deep 
vessels; for the few superficial vessels dilated by a blister and the amount 
of flu ill in the brain can scarcely have any effect on the circulation at large, 
Browu-Sl:qunrd caused contraction of the renal vessels by lrritntion of the 
sk in of' the loin. It is a very different matter when dilatation of nil the 
abdominal or cutaneous ''essels is caused to relieve superficial or vjsceral 
iuUnrnmations respectively. 

Counter-initation is used to check some acute deep inflammations-e. g., 
laryngitis, bronchitis i or to promote absorption in chronic inflnmmations­
i. e., chro11ic synovitis or arthritis. Never counter-irritate over pus nor near 
the seat of au acute inflammation until its activity has been subdued. 

The commoner counter-irritants are: liu. en.mph. co., tr. iodi, Jin. iodi, lin. 
ol. crotonis; uug. bydrarg. co. (Scott's dressing) , ung. sabinre i liq. nnd empl. 
cautharidiRi the actual cnutery. 

3. T1rn HEI.JEF OP TENSION FUOM ExuDATIOx.-Elevation, belladonna, 
and frequent fomentation, "ith uniform pressure if it cnn be borne, will fre­
quently reduce very great tension from c:edema in twenty.four hours. Should 
these menus foil, should pain be great or sloughing imminent, multiple punc­
tures with n lancet, or n fewer short incisions as long as a scalpel is wide, may 
be 1111ule here and there into the subcutaneous tissue, superficial veins bei11g 
iwoidcd. The part must then be well fomented, or placed in n warm bath, a 
little bleeding being beneficial. 

4. T1rn Au~EV[ATION OF PAIN.-This will be effected in many cm;es by 
mensures undertaken for the foregoing reasons-i. e., the removal of all sources 
of irritation, the provision of rest, and especinJJy the relief of tension within 
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the tissues by elevation, punctures, or incisions. Both heat and cold have 
a numbing effect, and it is common to use, combined with heat, a mixture of 
equal parts of ext. bellad. and glycerine painted thickly on the surface (care­
fully avoiding any broken skin), and renewed with every fomentation or less 
often. The belladonna is believed to have the additional advantage of causing 
contraction of the vessels. Used thus, eveu on large surfaces, it very rarely 
causes symptoms of poisoning. Cold lotio plumbi fort. as au evaporating lotion 
has a remarkably soothing and constringent eff~ct, and Hutchinson's method 
of allowing a lead and opium lotion to drip on to lint covering a stump or 
operation wound acts well, lead being an excellent antiseptic. Hhould local 
means fail, bromide of potash, chloral, conium, hyoscyamus, belladonna, or 
opium may be given by mouth; or, in place of the latter, which disturbs 
digestion, furs the tongue, and confines the bowels, morphia may be used sub­
cutaneously, its ill effects being less marked. 

These are the reme<lies usually employed to combat inflammation. In the 
following pages the special use of each will be pointed out. 

GENERAL TREA'l'MENT.-The patient's room should be quiet, thoroughly 
ventilated, and kept at a temperature of 60°-64° i the patient should not be 
too warmly covered. 

DrET.--'.\Vaste is so rapid during fever, inflammatory or other, that the 
patient requires as much of the most nourishing food as he can take i but 
digestion is almost always disordered, and of this the state of the tongue and 
bowels and the patient's feelings are the index. Rarely, a patient enjoys 
even solid food when highly febrile. Always give most food when the tem­
perature is low. In severe cases food must be given in small quantities and 
often, and all must be fluid; meat broths, and jellies, whey, barley water, 
lemonade and acid fluid drinks, arrowroot, aud similar farinaceous foodd, 
milk, raw eggs beaten up in milk, egg and brandy mixture (B. P.), or egg­
flip, peptonized milk gruel or beef-tea. Milk, eggs, and the peptouized foods 
are the most important. In milder forms, or with recovery, give 6rst milk 
puddings containing eggs, boiled white fish, and then chicken 1 game, and 
roast mutton. Plenty of drink should be given throughout. The value of 
eti1nulants in large quantities to tide over a fow hours of danger from cardiac 
failure seems establishe<l. But it is doubtful whether frequent stimulation 
of the heart and other tissues does good in prolonged fever::;; here stimulants 
should be used as sparingly as possible. It is the custom with many sur­
geons, however, to give large quantities of alcohol iu hectic fever and in the 
typhoid state. Small quantities with food may sometimes aid digestion and 
whet appetite. 

1. The great majority of surgical fevers appear to be secondary to some 
local lesion whence pyrogenous material is absorbed into the blood i in their 
treatment, therefore, attention is natura11y first directed to the sources of 
absorption with a view to removing their cause. If a wound is present, always 
look to it first; see that it is well drained, that the discharges are kept as 
sweet as possible by use of antiseptics; endeavor to subdue any inflamma­
tion; open any collection of pus. The prophylaxis of fever is even more 
important than its cure, and may be effected in the case of the septic and 
infective diseases of wounds by antiseptic treatment. 

2. A rare cause of nervous fever is the direct pressure of a large clot upon 
the brain, and this must naturally be treated by trephiniug and removal of 
the clot. 

'Vheo local means fail or are unavailable, resort must be had in se\·ere 
cases to general antipyretic treatment. 

MEANS OF REDUCING TEMPERATURE.-Tbe general cold bath, the cold 
pack1 cold sponging, and Thornton's ice-cap, consisting of Leiter's lead tubes 
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coiled into the shape of a close·fittiog skull·cap, placed upon the head aDd 
kept cool by the circulation of iced water. The latter is a very effective and 
rni)St con\·euient method. In prolonged fe\•ers these remedies should be used 
to prevent the rise lo the maximum, not continuously. During the cold 
bath anti cold pack especially, the rectal temperature should be carefully 
watched i it will fall two to three degrees after cessation of treatment, and 
if tM much depressed, marked shock may result. Of drugs, quinine in ;) gr. 
do .... es every three to four hour:::1, or in one 20 to 40 gr. dose, is that most often 
used i the headache and deafness it causes are often distressing. Salicylic 
acid has a similar but less powerful effect, and is of value chiefly in rheu· 
matic affections. Aconite in doses of ni.j every five minutes, up to ll\,X.X 

or xxx, affords great relief in the early stages of inflammatory fever, softening 
the pulse, moistening the skin, and relieving headache; it must not be given 
in prolonged fevers, nor where the heart is already weak. 

Confined bowels often iucrease fover, especially of the inflammatory type; 
and in most cases of this sort a saline purge acts well at the beginning. It 
must be remembered, however, that when a patient is taking little food, his 
bowels will uot act naturally every day. 

In chronic in8.ammation, of tubercular origin especially, change of air is 
most beneficial, that of the seaside being generally preferable. 80 also after 
exhausting suppuration or fever, such change greatly quickens both general 
and local restoration. 'Veakly patients must not be sent to cold bracing 
plnces at first; external warmth is as helpful to them as pure air. Eu· 
deavor in every way to strengthen the general health. 

ClL\.PTER IV. 

ULCER.\TION. 

DEFINITfON.-Ulceration means erosin of tissues, the destruction pro· 
gre88ing for the most part without the formation of visible masses of <lend 
tissue, and being, therefore, molecular as contrasted with the molar destruc· 
tion which constitutes gangrene. 

An ulcer is an open sore formed by the above process, the epithelium 
being completely destroyed at so111e points, though here and there the inter· 
papillary portions may be left; but in the deeper kinds loss of substance 
may affect every tissue of a part down to the bones. This excludes cases of 
intertrigo and vesication in which the horny layer only of the epithelium is 
lost; al1w cases in which papillre covered by epithelium are enlarged, as in 
mucous tubercles, and the granular condition of mucous membranes which 
results from prolonged puruler:t catarrh. The term ulcer i~ applied also to 
erosion~ of surfaces other than cutaneous or mucous-e. g., of a cardiac valve 
or of articular cartilage. 

:Molecular death is essential to the formation of nn ulcer, and may he 
brought about by inflammation or by degeneration, as is best seen in malig­
nant ulcers. 

ETIOLO(iY. Pn.imrsPOSING CA.USE.S.-All influences which depress the 
vitality of the whole hotly or of the tissues of a part. Such are (general) 
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the liability to tubercle or scrofula; gout, scurvy, severe syphilis, old age; 
malnutrition and ameruia: (local) distance from the hen.rt (lower limb) ; 
incompetent heart, degenerate arteries, varicose veins; the existence of the 
milder degrees of inflammation i sudden and exlensh·e lesions of the cord 
from injury, inflammation, or hemorrhage, resulting in acute paraplegia; 
rare lesions of tbe brain generally from hemorrhage or wound, producing 
hemiplegia; loss of sensation in a part from injury of sensory nerves. 

ExcITINO CAUSE.-Inflammatory ulcers nre due to the causes of inflam­
mation acting upon surfaces with intensity sufficient to produce slow death 
of the tissues. Ordinary injuries of all kinds, the irritation of septic dis­
charges, and infection of the tissues by pathogenic organisms. As with 
abscess so with ulceration, it is probable that the cause in "spontaneous n 

cases is some microOrganism; many are due to some specific virus, as the 
tubercular or syphilitic. 

Lack of blood supply, from pressure of the multiplying cells on their 
vessels, is regarded as a main cause of ulceration of malignant growths; but 
short life and tendency to early degeneration may well be characteristic of 
the cells. Inflammation probably plays a part in the production of many 
malignant ulcers. The degeneration and disintegration of tubercle, an in­
flammatory product, connects the inflammatory and degenerative forms of 
ulcer. 

PATllOLOGY Ol" AN lNFL.!Ml'!IA'IORY ULCER.-This is the pathology of the 
formation of an abscess, but the process occurs in a surfftce-tis~me, not deeply 
in the substance of parts. Advancing from the margin toward the centre 
of au inflamed area in which ulceration is about to occur, we should find, 
first, active hyperromia with in creased fluid exudation; then progressive 
slowing of the circu lation in fully dilated vessels, arrest of leucocytes, and 
finally of red corpuscles, escape of both with fluid into the tissues, stasis, and 
finally thrombosis at the centre, which appears blue in contrast to the red 
skin round about. The cuticle here is raised by fluid and easily brushed 
off, leaving a raw surface. Fermentative changes will now probably in­
crease the irritation, so also may improper dressing. Leucocytes in great 
number infiltrate the dying or dead central tissues, which quickly disappear 
before them; then the cells also die and come away with exuded fluid and 
fine particles of dead tissue which have escaped absorption and have become 
detached. Living leucocytes, too, wander to the surface. If the irritation 
continue, ulceration will advance, either base or edges or both, breaking 
down and coruing away in the discharge as above descrihed. The irritation 
may at any tirue increase and cause the death of portions of tissue so con­
siderable (sloughs) that white corpuscles fail to erode them and they adhere 
for a tirue to the surface of the ulcer. These cases connect ulceration with 
inflammatory gangrene. Fig. 3 really represents an ulcer. 

'Vhen extension of ulceration ceases either at certain parts or universally, 
granulation tissue develops and the surface cleans-i. e., all shreds or dead 
tissue are cast off and the base becomes bright red and covered with closely 
set rounded prominences, the size of small pins' heads, each of which con­
sists of a central capillary loop surrounded by cells, and possef!sing neither 
nerves nor lymphatics. These structures are called granulations, and give 
the name to the round-celled vascular tissue of which they consist. They 
are not tender, and do not bleed readily. As they develop the discharge 
becomes heal~hy pus. Growing rapidly, probably both by multiplication or 
its own cells and by development of leucocytes escaped from its vessels, it 
fills up all irregularities and then advances almost to the level of the skin. 
'Vhen only a geutle slope is left from the margin to the floor, epithelium 
shoots in from the former and gradually covers the surface. The epithelial 
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cells most probably arise only from the epithelium at the margin, but some 
think that they spring also from flattened-out leucocytes. The granulation 
tissue in the deeper parts forms fibroid tissue rapidly (p. 59), and thi3 con­
tracts, drawing together the margins of the ulcer. The amount of contrac­
tion po1'sible varies with the mobility of the surrounding skin, but the ulti­
mate scar is generally much smaller than the original raw surface and may 
be (as iu the scrotum) comparatively insignificant. 

Clinically, ulcers are primarily grouped in three classes: 1. Simple or 
traumatic, due to injuries and probably to infection by common organisms. 
2. Sperific, due to a virus like the tubercular or syphilitic. 3 . . ftlalignant . 
The two former inflammatory groups will alone be dealt with now. 

SITL'A'l'ION.-Ulcers may <.1ccur anywhere on cutaneous or mucous sur­
faces i ou the latter they are generally specific, on the former often so. The 
leg is f't1.r more commonly affected than other parts, being rather imperfectly 
nourished, most exposed to injury, often the seat of varicose veins and of 
degenerate arteries. 

There are many varieties of the simple inflammatory ulcer, of which the 
following are the chief, with their characteristics. In describing an ulcer it 
is necessary always to note the condition of the base, the edge, the surround­
ing parts, the discharge, and also pain and tenderness. 

Every ulcer has two stages, heali1lfJ and spreading, and often a third when 
it is staliomffy. The healing 'Ulcer is taken as the standard with which all 
other~ nre compared. Its base is formed of herillhy granulations (page 68), is 
not adherent to deeper parts, and passes gently into the edge. This is formed 
by a fringe of epithelium in which three zones are often seen on drying the 
€dge. 8tartiug from the granulations, tir:;t a narrow red line, contrasting 
wi: h the moist granulations, and consisting of a single layer of cells; then 
n. bluish hancl several cells thick; and lastly a white broader band of' sodden 
epithelium, outside which is normal skin. The surrotmcling partd are normal 
to the eye and touch, and the discharge is good pus, unless the part is aseptic 
and carefully dressed, when a serous fluid only escapes. There is no pain or 
tendrr1H'S8. 

The object of treritment is to protect from all irritation, noel is best effected 
by using some absorbent substance impregnated with a mild antiseptic, and 
changing the dressing as seldom as possible. Wash the ulcer and parts 
around with carbolic or mercuric chloride lotion, cover the sore with protec­
tive, and apply a good pad of gauze, salicylic or iocloform wool. Another 
excellent plan is to dust a sore with crystalline io<loform, a.nd then cover it 
with a good pad of wool and leave it perhaps for days. Or the sore may be 
dressed once or twice a day with boracic or salicylic ointment, or with boracic 
lint and lotion. To apply the latter, or any moist dres5ing1 cut a pattern of 
the ulcer in protective and diminish it as the ulcer heals. From this cut a 
bit of lint, wring it out of the lotion and lay it in the sore; two or three bits 
may be used if this is deep. Cover the lint with a bit of oiled silk, one·eigMh 
inch to one-quarter inch larger titan it in all directions. No bit of lint must 
be exposed or it \dll dry, and matter will bag beneath it. The latter dress­
ings require changing once or twice daily to keep things sweet. At each 
dressiug a little boracic lotion, or carbolic (1 iu 40) if the ulcer is foul, should 
be run over the sore from a little wool steeped in it, and the surrounding 
parts should be gently cleaned. The wool should then be burnt. 

Occasimmlly the granulations are too luxuriant, projecting considerably 
bc>yonci the level of the skin, an<l preventing epithelium from shooting in. 
Nicely adapted pre~sure, especially over the grnnulatious at the edge, by 
means of a ring or two of lint placed outside the oiled silk, often suffices; a 
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lotion of sulphate of zinc 01· copper may be used ns an astringent: or the 
marginal granulations may be rubbed down every other day with caustic. 

As an ulcer heals it is often found that islets of epithelium appear on its 
base, where interpapillary portions of the rete :Malpighii ha\'C escaped de­
struction, and greatly hasten healing. In large sores on firm parts, a time 
is sooner or later reached when contraction, and with it spread inward of 
epidermis, ceases. The healing of such sores may be much hastened by 
Reverdin's skin-grafting. For this to succeed, the ulcer must be granu­
lating, and the discharge moderate and not markedly septic. Little snicks 
of skin including just the tips of the papillro (the deeper cells of the rete 
being the essential part) are pinched up with forceps and cut off with scissors 
from the arm or other part, and placed here and there on the surface; each 
is covered by a bit of protective, and over all a wool or boracic dres:;iing is 
placed and left for three or four days. Often the grafts seem to disappear 
as the opaque horny layer desquamates; but if successful, they reappear in . 
three or four days as li ttle wh ite islands whence cuticle spreads. Unless 
contraction of the base goes on at the same time, the scars are always liable 
to break down. A case of syphilitic infection by a graft taken from a man 
suffering from early secondary syphilis has been recorded . 

In the treatment of every ulcer, rest with slight elevation of the part is 
favorable; at night the foot of the bed should be raised. Bandages must be 
carefully applied with uniform pressure, and constriction above the sore 
specially avoided, the roller being always pinned and not tied. 

The spreading ulcer. The base is smooth or irregular, covered by a thin 
gray or yellow layer of disintegrating dead tissue; edge sharply cut, irregu· 
lar, perhaps a little undermined, surrounding parts infiltrated and hyperremic 
for a short distance round; discharge watery, turbid from leucocytes and 
microscopic debris of tissue; pain and tenderness may be great. 

The inflamed 1dcer is characterized by the above signs in a mar keel degree: 
redness, heat, and swelling spreading widely from the margin smd the part 
being the seat of constant pain especially when dependent. The discharge 
is often sanious and small sloughs may form. The true sloughing ulcer is 
generally due to the irritation of a specific virus. 

TUEATMEN'.r.-If rest, elevation, some mild antiseptic, and uniform pres­
sure do not remove these conditions, boracic fomentations, changed every 
three hours, are the best application. In some cases vf ulcer slowly spread­
ing without obvious cause and probably from an infective process, salicylic 
ointment containing gr. xx or xxx ad 3j, acts admirably. 

The irritable 1dcer is characterized chiefly by severe nocturnal pain. Gener­
ally situate 11ear one or other malleolus, it is usually small, shallow, with a 
fixed irregular base-pits and prominences alternating; the edge and parts 
around are often chronically infiltrated; the discharge watery. On going 
over the surface carefully with the blunt end of a probe, one or more spots 
may probably be found which are exquisitely tender. A nerve exposed 
here is supposed to be the cause of the pain; and the irritation of it seems 
to inhibit healing. If ordinary treatment and the use of anodyne ointments, 
especially ung. plumb. acetatis, fails, the whole base of the ulcer may be 
destroyed with caustic, or the tender spots may be found and little cuts made 
just above them to divide the exposed nerves (Hilton). 

The 1veak or a:dematous ulcer is characterized by large pale swollen granu­
lations projecting aboYc lhe level of the skin. It frequently results from 
poulticing. 

Astringent applications, or iodoform with a wool-dressing, and uniform 
compression will generally set matters right. 
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The indolent or callous ulcer. This is one of the commonest forms in out­
patient practice. The base is smooth and glassy, and of a pale ashy color, 
like a mucous membrane. Sometimes, however, it displays a crop of weak 
fungous granulations; foul sloughs which take long to separate are common. 
The cd9e riseg almost verti-cally, is very thick and bard from inflammatory 
infiltration, which extends widely into the tissues round about. Frequently 
too the base rests upon deep fascia, or dense infiltration extends between it 
and a subjncent bone; so the ulcer does not move over subjaceut parts. The 
discharge is ichorous, often very offeusive, and produces an eczematous con­
dition of surrounding parts. Pain and tenderness are slight or absent. 

These ulcers Inst for months or years, now better now worse; in the early 
stages perhaps healing completely once or twice, but soon brenking down 
again. They may be quite stationary for long periods, but generally gain 
ground on the whole, ultimately covering runny square inches and perhaps 
extending horizontally around the limb1 producing a more or less complete 
ann:ulm· ulcer. 

Tn.EATMENT.-The two special obstacles to healing in this form are the 
irritation of the foul discharge and the rigidity of the base and edges from 
inflammatory thickening. 

It is very difficult lO render the part sweet. The part may be thoroughly 
cleansed with sublimntc lotion, dried, sprinkled with iodoform, covered with 
a uniformly thick layer of salicylic wool, srnd kept 6rmly bandaged from 
the foot up i or boracic fomentations frequently changed will render a foul 
ulcer fairly sweet in two or three days, when some more permanent anti­
septic dressing may be applied. A general application of caustic to the base 
and edges may precede the abCive treatment. Filling the cavity of the ulcer 
wi1h ung. resinre or iodide of starch sometimes acts well. Rest and elevation 
are very helpful. 

Constant pressure is employed to remove thickening1 either by careful 
6rm bandaging with a calico bandage, by strapping according to Bayn ton's 
plan, or by the application of Martin's" strong rubber bandage." 

Before strapping an ulcer the discharge should be fairly sweet unless the 
strnpping can be daily renewed. The part being quite clean and dry, place 
a pad of borncic lint, three or four layers thick, and cousiclerably larger 
than the ulcer, over it. Then beginning one inch below the sore apply straps 
one undone-half inch broad and once and a half the circumference of the 
limb nod pad in length, up to one inch above the sore. The centre of each 
strap should be placed opposite to (not over) the centre of the ulcer and the 
ends crossed over the pad i each strap should cover two-thirds of the strap 
below it. They may be drawn pretty tight, but the compression must be 
uniform, au<l the parts below must he supported by a firm bandage. The 
strapping may be changed twice a week. 

Martin's bandage is applied on the naked sore. Before rising it is to be 
coiled around the limb, tram foot to knee, only just tight enough to keep its 
position ; when standing the limb swells and the bandage gets tighter. If 
the discharge is very free a layer of antiseptic wool may be laid over the 
ulcer. At night, the bandage is to be sponged and hung up to dry; the leg 
is to be well washed '' ith boracic lotion aud the ulcer drel:ised with it or with 
some other nppliC'ation co11taini11g 110 oil. In the morning the limb is to be 
agniu woshc<I, dried, powdered with oxide of zinc and starch (a.a , boracic 
acid, ,::;j ad Aj, and the bandage applied. The perspiration and discharge 
oftrn excite u troublesome dermatitis, which may render the employment of 
this bnndoge impossible. The borncic acid and dustiug powder are efficacious 
in preventing this i and after a time, n limb is often less irrirnted than at first. 
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In the case of chronic ulceri:I affecting patients of the gouty, bloated, free­
liviog sort, stout women at the menopause, or peri:lons liable to congestive 
headache1 purgatives should be freely used during the cure, and for some 
time after it, F. 112, 113. With these safeguards againi:lt the ill conse­
quences of suppressing a habitual flux: 1 ulcer.:i on the legi:I may be safely 
healed-if this is possible. 

The varicose ulcer is one predisposed to and maintained by the presence of 
varicose veins. The impaired circulation in the part leads first to malnu­
trition; exudation is increased, and after a time chronic thickening of the 
connective tissue results. Slight causes then ex:cite chronic inflammatory 
congestion of the skin in the lower half of the leg, whence the step to ulcer­
ation is a short one. Or when an ulcer is produced hy ot.her causes, this 
congestion and heightened intravascular pressure prevent healing. Or an 
ulcer may remain after the bursting of a varicose vein; against the occur­
rence of which accident every patient with varicose veins should be prepared 
by his surgeon. 

The actual sore may assume any of the forms found above and requires 
similar treatment, but rest and elevation are specially important in severe 
cases, or the use of au elastic stocking or l\fn.rtiu's bandage when the patient 
can walk about. In bad cases, it may be advisable to obliterate surrounding 
veins . 

.J[enstrual ulcer is the name given to ulcers occurring in chlorotic women, 
and exuding a sanguineous fluid at the time of their monthly discharge, if 
this be absent. 'Vounds ma<le in operating may do the same. The chlorosis 
must be remedied and the ulcer treated according to its state. 

GENERAL POIN'l'S lN TREATMENT OF ULCERs.-Seek carefully for the pre­
disposing and exciting causes, with a view to removing or specifically oppos­
ing them; malnutrition, syphilis, tubercle, gout, and varicose veins are 
specially important among the former; among the latter, decomposition of 
discharges, spec16c irritants, mechanical injuries (friction, etc.), a dependent 
position, and garters. 

Many ulcers must be treated whilst patients go about, but iu severe cases, 
or where it i:; important to heal the sores as speedily as possible, rest in the 
horizontal position with the leg a few inches above the levE}l of the head 
should always be insisted upon, and will often change the course of an ulcer. 
Under any circllmstances, long standing is worse than walking, and when 
sitting, an ulcerated leg should always be placed ou the seat. of a chair. 
The foot of the bed may with advantage be raised at night. 

SPONGE·GRAFTING.-When a deep ulcer is fairly sweet, its filling up may 
be aided hy laying on its floor a very thin layer of de-silicized aseptic Turkey 
sponge; this will be invaded and subsequently eroded (1>age 30) by leu­
cocytes among which new vessels shoot. As one layer disappear.s, others 
may be laid on. The dressings must be infrequent. 

The question of amputation occasionally arises in the case of ulcers of very 
large size, and especially when of annular form . A wide ulcer of this kind 
is scarcely curable. Again, these ulcers may, by pain and di:icharge, be 
wearing a patient out; or they may be capable of healing under favorable 
circumstances, but break down in spite of all po3dible care directly the 
duties of life are re3umed-perhap3 bec,iuse the scar is very tight and 
adherent to deep parts, or iu a situation very liable to injury. L-tstly, the 
healing of an ulcer situate in the flexor fold of a joint may reuLier the limb 
useless by its contraction. 



SUPPURATION AND ABSCES:-3. 

FhTl'LA A~D Sen;:-1 . 

.Pistulri or sinm is an ulcer folded into the form of a tube, and it is gener­
ally of the cal/om type i i.e., its surface is smooth and glassy, its surround­
iubrs dense1 and often of cartilaginous hardne&:. Large red granulations 
(

11 pouting") not uncommonly project from its orifice. 
A fi.JJlula runs. between a mucous and cutaneous or two mucous surfaces i 

a sinus simply penetrates among the tissues. 
0AC:-.&"'.-Destruction by wound or other injury of the wall of a mucous 

channel and of the skin-surface over it, or the bursting of an abscess which 
opens on one or other or both kinds of surface; and the openings fail to 
close. This failure to close may be due: (1) To excessive destruction of 
tissue, as in some cases of artificial anus. (2) To the presence of some irri­
tant at the bottom, as a sequestrum or tubercular gland. (3) To irritation 
by frict ion from voluntary or involuntary movements of muscles. (4) Im­
perfect drainage. (5) To the passage of irritant substances-saliva, feces­
along the track. 

TREAT'\fl;;!'iT.-(1) Hemove any fore ign body dnd prevent the passage of 
irritanls through the aperture, as by drawing off all urine, or by providing 
free drnioage iu another direction. 

(2) Uive rest by fixation, uniform pressure, or division of muscles (e . g., 
sphincter nni). 

(!{J Provide perfect drainage by the insertion of tubes, enlarging existing 
or making fresh openings, or by slitting the sinus or fi!l.tuln completely up. 
For sinuses running far up the rectum and in other inaccessible parts, it 
may be uddsable to tie the tissue to be divided in au elaslic ligature which 
will ulcerate slowly through. 

(4) Shrtrp-spooning the wali of a sinus is often ur-:;eful in stimulating it to 
granulate an<l in removing tubercular granulntion tissue. Small sinuses are 
sometimes healed by the application of a red-hot wire to their walls, burns 

be~~) ~~~~:ao~i~~,;~lr~lo~e~a;xb1eb~eac~~s~~~~ulations . 

CHAPTER V. 

'iUPPUR.~TIOX AXD ABSCE,.;~. 

Suppuration menus the formation of pus. This may occur upon a free 
surfoce-cutaneous, mucous, or serous-or in the subst.nnce oflis:sues or organs. 
"rhen, in the latter case, the pus occupies a distinct cavity, formed by push­
ing asu1Hler an<l destruction of tis:;ues, an abscess is said to be present, but 
when it infiltrates the connective tissue more or !es,; widely, the process is 
thnt of dij]Use S1l/J]Jllration. Suppuration may be acute or chronic. 

ETIOLOGY.-Probably nuy kind of irritant of sufficient intensity would 
]Jroduce suppuration were it caused to act continuously. Thus, many think 
that te1ision. is a great cause of suppuration in imperfectly drained wounds, 
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and that it causes the increase of abscesses. It is probable, however, that, 
in many cases at least, micrococci find their way into the fluids retained in 
wounds, and render them chemically irritating, or the cocci may themselves 
invade the tissues; and in acute abscesses, the origiual cause persists, and, 
together with chemical irritants, is forced by the high pressure into the sur­
rounding tissues. Nevertheless tension is a constantly acting irritant of con­
siderable intensity. Suppuration may occur round splinters, 15ullets, ligatures, 
and other foreign bodie:i, either soon after their introduction, or perhaps 
months or even years after they have been quietly encapsuled in the interior. 
In the first case, organisms probably enter with the body along its track; 
the pathology of the second class is not known. Chemical irritanl8 fulfil the 
above conditions when strong antiseptics act continuously on unprotected 
wounds (aseptic 8U}JJntration), and when the products of putrefaction of 
wound-d ischarges bathe raw surfaces; in the latter case pathogenic organ­
isms may aiso act. The cause of ordinary acute suppuration unconnected 
with wounds is, in all probability, the action of organisms. In acute ab­
scesses, cocci are always present, usually in large numbers; they have been 
cultivated by Ogston and Cheyne, and suppuration has frequently resulted 
from inoculation with the pure cultures. But there are many kinds of mi­
crococci, some of which do, others which do not cause suppuration; and 
organisms other than cocci-e. g., the bacilli of farcy and the actinomyces­
cause the formation of pus. The organisms obtain entry either through some 
wound or mucous membrane; and having done so they must settle, grow, 
and multiply before they can excite local inflammation. Often they are 
brought ton standstill by some local circulatory disturbance due to inju.ry, 
cold, etc. ; or1 as in pyromia, the cocci may form colonies which become im­
pacted in small vessels; but in many cases there has been no obvious injury, 
and nothing is known to account for the localization of the morbid process. 
Diffuse suppuration may be due to impaired resisting power on the part of 
the tissues, but more probably the causes are of greater intensity than those 
of the circumscribed form. 

Chronic suppuration is most frequently tubercular or septic; or many 
causes may combine to keep up discharge, as in an ill-drained septic abscess, 
connected with spinal caries in a patient allowed to move free_ly. The cause 
of chronic strumous catarrhs and eczemas is uncertain. 

PREDISPOSITION.-Infiammation in some people, often scrofulous, but often 
not obviously so1 is easily excited and tends to run on to suppuration; every 
scratch suppurates, and abscesses in glands, subcutaneous tissues, etc., are 
frequent. Chron ic alcoholism predisposes to this. 

CHARACTERS OF Pt:s.-These vary much, the classical description being 
taken from that yielded by a healthy granulating, but not aseptic sur­
face. This is heallhy pus-bonmn et laudabile. It is a yellow-white, or 
greenish opaque fluid, of the consistence of cream, is neutral or alkaline, has 
a faint smell, and sp. gr. 1.030-1.040. Some pus readily becomes offensive, 
whilst other specimens do not seem at all prone to putrefy. 

Pus consists of two parts which separate on standing; the C017JWlcle.~ which 
sink as a thick yellow deposit1 leaving a layer of more or les::i clear liquor 
puris above. No fibrin forms in the latter; but a large clot of albumen 
forrus ou boiling it or ordinary pus. The addition of an equal quantity of 
liquor potassro to pus converts the latter into a gelatinous mass. 

Pus contains 87 to 93 per cent. of water, and the solid residue is made up 
of various albuminoids, with a good deal of fat1 some cholesterine and other 
complex organic bodies; inorganic salts are also present, chloride of sodium 
being the chief in the serum1 phosphate of potash in the corpuscles. Apart 
from tissue-waste from feyer, free suppuration must, therefore, prove a great 
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drain upon the system. Fat and cholfsteriue increase at the expen~e of the 
albumen with the age of the pus. 

Microscopically the following elements are found iu the pus of an acute 
abscess: (1) White corpuscles, living and dead. The living are recently 
escaped, and generally fow as compared with the 
dead. They are finely granular, possess rather Fm. :?. 
ob~cure nuclei, and throw out proceEses upon the 

~;~~~nui!~~~;1u;hh~~~6r~d ;~~l~:i:~.r~~t1o~le~i'g~~~~ a Qo ;.:~ 
show no nucleus ulllil the granules are cleared up 

:~n~~~~t; :~~~i(Ff~~ ~.tb1;.0 i~rti~:~t~u~us~r:t~s ~~ 6 ~ ®·:~ @® 
runny cells have undergone fatty degeneration, and 

may be mere aggregations of fat-granules breakiug- c c:;,-;~~ ~?,·.·, ... : ... 
down at the edge (Fig. :l, c); these are unaffected lfv ~ ~:~ 

?re:~~~~1U~~!d~r~:~~~:~d.1~~~i~~u~0!:~~~- m .. dfij) "" h::· 
Red corpusrles ia varying number, generally swul­
len,~ colorles.s1 and hard to detect; their coloring 
matter may give the pus a saffron tinge. (4) 
Shreds of ti8sue of varying size. (5) j)ficrococci, 
either in chairs, pairs, or singly. They are dis­
tinguished from other granules by their uniform 
size, by evidence of multiplication1 by their resist­
ance to acids and dilute alkalies, but chiefly by 
the intense manner ia which they stain with methyl-
violet and ot.her aniline colors. These bodies are present not only in acute 
abscesses, but whenever pus possesses infective properties, as in gonorrhcea, 
soft-sore, farcy, infective periostitis, microorganisms are found in it. It has 
already been shown that in gonorrbrea and farcy the pus owes its infective 
b~'~~~tf1~~~eiS:gor~a~~~:s~a:e~~ it seerus likely that similar µroofs will shortly 

The ingredients of pus may vary in the proportion which they bear to each 
other-e. ,q., it may be very thick, or very thin, when it is called ichorous. 
This quality probably depends largely upon general couditioas, as it is com­
mon for purulent discharges to become iehorous with the onset of general 
infectious diseases. Such pus is frequently sanious, as also is ordinary pus, 
from preseace of many red corpuscles. In the second stage of catarrh, the 
discharge is nu1copurulent. The pus of chronic abscess~ is usually more or 
Jess curdy or chee,r1y-i. e., it contains small masses, like curds, which consist 
of aggregated fattily degenerated cells. Material of this kinrl may line the 
cavity more or less completely. Tbe pus itself is often thin, and is really an 
emulsion of albuminous and fatty granules-products of cell degeneration. 
Shrunken, deformed rells only are seen. 

FoH.\IATroN A:-.'O COURSE OF AN Act:TE ABSCEss.-Suppose that a man 
has fallen on his elbow, and that some micrococci have be.en swept into the 
bruised and slightly inflamed tissues and settle there. They begin to mul­
tiply, producing a constant supply of chemical irritants of considerable inten­
sity, which infiltrate the tissues round about and excite an inflammation that 
dimiaishes from the centre. Here the stage of retarded flow with free escape 
of fluid and leucocytes, together with some red corpuscles, is reached, nnd 
the th=sues becomt: crowded with small rouad cells. Pa~siug outward, the 
retardation lessens and is finally replaced by accelerated flow; the corpus­
cles escape less and less freely, but excess of fluid passes out after the corpus­
cles have ceased to do so, causing inflammatory cedema. Sooner or later, 
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the prolonged action of the irritant and pressure of the exudation lead to 
cessation of circulation nt the focus and death of more or less ti:siue. This, 
wheu death is graduu.1, is eaten up by living leucoc:ytes; hut when clcnth 
spreads rapidly, sloughs of various sizes way be found in the pus. The embed­
ding tissue being dissolved, the Jeucocytes now float freely in fluid which has 
escaped with them. The organisms grow into the surrounding tissues or are 
carried into them by lymph-streams, forming fresh centres in the vicinity of 
the primary focus (Fig. 3, a, c, to v); by annexation of these and by irrita­
tion and separation of tissues by tension, th~ absceEs increases, extension 

Frn. 3. 

i;l>ttiun through a1m1all ah&·e115uf ~kin {farry), ehuwingthe ru•rnd-c1•lled infiltration around oc, the 
11l;~ceucavi1y 

being always most marked in the direction of least resistance. 'Vhilst 
destruction of tissue is proceeding rapidly, no new vessels form; but as this 
ceases, and first on the deep aspect, a wall of granulation tissue is formed. 
This may be slowly destroyed on one side, while it extends ou the other; and 
multitudes of leucocytes together with much fluid may Psca.pc from it~ vessels 
into the abscess cavity. Ultimately, in most cases the abscPss reaches a free 
surface and points there; the tissues become thinner and thinner, bulge at 
one spot which becomes bluish, or dull red and glazed, and finally the epi­
thelial covering iR burst and the pus discharged. The walls then fall 
together i granulation tissue quickly forms at any spot where it does not 
already exist, and supposing that reaccumulation of discharge and other 
sources of irritation are avoided, opposed surfaces quickly adhere, as in 
union by second intention, and a scar results. From this result of opening, 
it would seem that tension has a good deal to do with the increase of ordi­
nary absces~es i for we cannot suppose that all organisms have escaped from 
the cavity with the pus, yet in a day or two under antiseptics and drainage 
the discharge will be serous. In some specific abscesses extension by ulcera­
tion goes on after the abscess is opened . 

SYl\IPTD:\ts.-These are such as we should expect from an inflammation of 
high int~usity ending in the production of a distinct cavity full of fluid . 
To take a superficial abacess: the ordinary symptoms of inilnmmation wark 
its commencement-redness, swelling, pain, tenderness, and fever. At first 
bright red aad firm, the swelling softens centrally and becomes more dusky, 
and as the pus increases and the skin progre.ssively thins, it becomes more 
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circum~cribed noel prominent nnd ultimately points-i. e., the skin near the 
middle bulf!es more than that round about, becomes <larker and glazed, ulcer­
ates through, the cuticle bursts and the pus escapes. As the swelling softens 
jl.w-luation becomes evident, and the early detection of this is one of the 
tru;ks of the tactus enulitus of the surgeon. Fluctuation is the sense commu­
nicated to the fiogen1 of one hand laid upon a bladder filled moderately full 
of water when the fingers of the other hand are pressed upon some other 
part; fluid is forced from the latter part into other parts and the resting 
hand is raise<l by the wave. To obtain the sign, the pulps-not the points­
of as many fingers as can be accommodated should be placed ou the area, 
and the further the two sets are apart the better; steady, gentle, vertical 
pressure should then be made with one set of fingers, the other set remaining 
passive upon the surface (students often voluntarily lift up one set as they 
precs the other down). Often one is able to place only two fingers upon the 
surface, or cveu one, when the relative softness only of the part can be 
taken account of; danger of error increases as the size of the supposed fluid 
collection lessens. Of course, true fluctuation does not prove the ex istence 
of pus, but merely of n circumscribed collection of Hu id i and a sensation so 
like it is yielded by very soft solids and by subcutnneous tissue of which the 
meshes contain l:l good <lea! of redematous fluid, that mistakes are made even 
by the most experienced . Great caution is needed, therefore, in diagnosing, 
by touch alone, a.bscees in the granulation tissue of tumor albwt or on tbe 
back of a hand swollen from redema, or where bloorl has been effused. In 
cases of doubt a grooved needle should always be put in at the suspected 
spot, when pus if present will run up along its groove. 

'Vhen an u.bsceos in a limb is subfascial, <edematous swelling is great and 
widespread, but it may, for many hours or even days, be impossible to deter­
mine its exact site. The diagnosis of pus will then rest upon the intensity 
and persistence of the intlamrnation and the character of the foyer. It may 
rest upon the lntter alone, or upon the latter with pttin and tenderness, in 
abscess of' internul organs. 

Pain ''arics much, being most severe when the pus is rapidly formed and 
tightly bound clown-e. g., in the mamma or a tendon-sheath or the dense 
fibrous tissue of the finger. In the latter instance especially it is throbbing. 
Tenderness is generally marked, and the point of maximum tenderness is 
most useful in localizing a deep abscess. 

Fever nlso varies much. It may be slight with a large abscess, high with 
a very small one; generally it is proportionate LO the :1cutene!ls of the mis­
chief, nod is much more marked in subfoscial and deep abscesses than in 
superfici1tl ones. Not uncommonly the temperature is 102.:0 to 104°, and 
continued in inf1n.mmatious which end in suppuration. The ocrurrence of 
this is often indicated by chills or an actual rigor, after which the fever is 
nmiutaiued and perhaps rises higher; but if the absce55 is not opened, the 
temperature generally falls a degree or two when a wall of granulation·fo~sue 
limits the spread of suppuration and absorption of inflammatory products. 
Ultimately it may become markedly remit.tent, as is most often seen in 
unopened empyemata. 

The lymphatic glands above nu acute abscess are genenilly enlarged and 
tender, and there may be lympbangitis. 

Special symptoms arise from implication of special parts-e. g., redema glot­
tidis from ab5cess in the base of the tongue: By prelisnre on various pas­
sages-trachea, gullet, urethrn--others are produced, and abscesses may 
burst into these canals. Pressure on nerve-trunks often causes pain referred 
to distant parh11 as seen in psoas abscess from pressure on the lumbar plexus. 
Small vessels become thrombosecl before destruction ; large ones almost 
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always resist ulceration, even though isolated in the cavity of the abscess. 
Very rarely a large artery or vein (chiefly carotid or jugular) is eaten into 
by an abscess which is unopened. 

TEe:-.n~.\TIO:Ss.-lf left to themselves, acute abscesses burrow more or 
less widely in the tissues, and ultimately burst upon a cutaneous or mucous 
surface, rarely into a serous or synovial sac, exciting fatal or destructive 
inflammation of it i as a rule, abscesses of intraperitoueal organs become 
adherent to the abdominal or intestinal wall, and are discharged through 
one or other. Very rarely an acute abscess is absorbed. Afore often it 
becomes chronic, and rapid is changed for slow advance. Rarely a capsule 
forms round the collection i the fluid is slowly absorbed, the solid parts 
caseate and may subsequently calcify or soften. 

In the great majority of cases they burst aud then heal more or less 
rapidly, but sometimes sinuses or fistulre (page 73) are left. 

C..:11Ro~1c OR COLD An:-;cJ-;ss. 

CAUSES.-Some result from acute or subacute abscesses, others from the 
breaking down of tubercular infiltrations or from the softening and irritation 
of old cuseous stuffi syphilitic gummata and iufiltrations give rise to others. 
Suppuration may finally occur round foreign bodies whicl1 have lain qui­
escent among the tissues for months or years. A mechanical injury may 
sometimes be a predisposing cause. 

The most characteristic are the so-called gravitation abscesse1, generally 
connected with disease of bone, especially the spinal column. A carious 
focus suppurates, and the pus, which is very slightly irritant, separates or 
causes absorption by pressure of the most yielding tissues in its neighborhood, 
and thus forms a sac for itself which extends in the lines of least resistance­
within the sheaths of muscles (psoas), along the course of bloodvessels 
(lumbar arteries, profunda femoris, internal circumflex), whilst all fascial 
and connective tissue round about thickens considerably by inflammatory 
hyperplasia. Such abscesses have been kuown to extend from the spine to 
the internal rnalleolus i they are surrounded by a deuse fibroid wa1l 1 of 
reddisb·gray color, containing few vessels1 and lined by a layer of cheesy 
stuff; large and small offshoots run in various directions, ahscesses in the 
loins, groins, and buttocks being often continuous at the spine i the cavity 
is crossed by numerous strands containing large bloodvessels and nerves; 
and the pus is thin, curdy, and contains few if any living cellt11 most being 
highly degenerate. Bits of bone and calcareous matter are often present. 
Organisms have never been found 1 but as the pus produces tuberculosis in 
animals, Koch supposes that the spores of bacilli, which cannot as yet be 
stnined1 are present. It will be noted that the pus runs from a small fact.is 
in the direction of gravity and least resistance, the greater part of the sac 
forming little or no pus, but being simply a bag to hold it. 

SYMPTOMs.-Ordiuarily of slow formation, cold abscesses sometimes 
de\·elop rapidly without any acute symptoms; or gravitation abscesses may 
quite suddenly become obvious, as when they pab~ from the abdomen be· 
neath Pou part's ligament. The soft parts over them show no sign of in· 
flammaiiou ; no pain, tenderness, or beat; but these rnay be present to a 
slight extent. Fever is absent or there is a slight evening rise. Fluctua· 
tion is the plainer the nearer the abscess is to the surface. 

Acute exacerbations occur in some cases, especially tlie chronic abscesses 
of the ruamma and bone. Pain in abscess of bone may be frequent and 
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PROGRESS AND TERMINATION.-Abscesses of this kind may advance 
slowly, and finally the skin over them inflames, ulcerates, and gives way. 
They may remain quiescent for years. Complete absorption may occur. 
Their fluid contents may be absorbed, leaving dry cheesy stuff encapsulated 
in the shrunken sac; this may act as a focus whence general tuberculosis 
may arise. Not uncommonly acute symptoms supervene in a chronic case, 
and the abscess runs on rapidly toward rupture. 

TREA:rr.rnNT.-To prevent suppuration the ordinary treatment, general 
and local, of inflammation must be used-rest, belladonna, and fomenta­
tions actiug best as a role. The bowels should be kept gently open. Such 
treatment hastens suppuration if it must occur. 

So soon aa pus is known to exist, and can be reached without exposing 
the patient to danger, it should be let out; because, if left, the abscess will 
get 1arge1·, and, tberefore, take longer to heal, destroy more tissue, pull the 
patient down more by pain and fever, and the scar left by bursting 
( ulceration of skin) is large and irregular. Sometimes a patient's fear of 
the knife may be yielded to, and the abscess allowed to burst, but in the 
following cases the surgeon's aid is imperatively demanded. 

1. 'Vhenever an abscess tends to spread and burrow rather than to come 
to the surface. This is the case chiefly when it forms beneath the dense 
fascia, such as the deep fascia, tendon sheaths, or the capsules of organs like 
the testis. These structures yield but slowly to inflammation, and the pus 
instead of coming to the surface burrows beneath them to great distances 
among the muscles and tendons (in axilla, ischio-rectal fossa, hand), often 
causing necrosis of the latter by pressure, and ultimately leading to irreme­
diable matting of the parts, destroying the parenchyma l)f important organs 
( testis, mamma), and producing extreme pain and constitutional disturbance. 
Hence all absce:;ses beneath fascire1 among tendons, or under the thick cuticle 
of the fingers should be freely opened as soon as the existence of pus is 
.determined. 

2. In cases of diffused suppuration, especially that due to extravasation 
of urine, the incisions being quite as much to permit the escape of the cause 
of the morbid process as its products. 

3. 'Vhenever an abscess is so situate that it may burst into a joint, the 
pleura, or peritoneum, or beneath the deep fascia; 01· when it compresses 
.nnd may burst into mucous channels. 

4. When a large scar is to be avoided, as in the face or neck. 
In many of the above cases it is better to incise too Eiarly, before pus bas 

formed, than too late. A whitlow taken early and properly treated, will, 
however, often subside, and a most painful incision is thus avoided. 

Abscesses may be opened by transfixion with Syme's sickle-shaped knife, 
.qr by incision with a narrow straight bistoury, when the abscess is deep. 
Either is to be introduced vertically till diminished resistance shows that a 
cavity is reached or till pus escapes along the blade which may be slightly 
rotated. The cut is then enlarged sufficiently as the knife is withdrawn. 
It should generally be made at the lowest part, that the abscess may drain 
naturally i or, if the skin is too thin to live at any spot, the opening may be 
made here1 a counter-opening being used if necessary. Its direction should 
be that io which it is most likely to remain open-e. g., vertical in the 
groin, and it should be parallel to any considerable vessels or nerves. If 
no chloroform is given the knife must be held short like a pen to prevent 
its entering too far, and the surgeon must be prepared for any sudden move­
ment of the patient. ··when there is the slightest danger of wounding a 
deep vessel, Hilton's 1nethod should be employed; _by it pus may be safely 
.evncuntccl much earlier than in any other way. \\Tith a knife cut through 
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the skin and deep fascia; then push on a director through the deep struc­
tures till pus runs up along it. Now pai:s a pair of sinus forceps along the 
director, and by opening its blades tear a sufficient opening in the ab::;cess 
wall ; and by withdrawing the instrument with the blades open leave a 
lacerated track which will not readily unite. Thus may be opened deep 
abscesses in the orbit, axilla, neck, abdomen, and thigh. 

The matter may now be gently preesed out by sponges on each side of 
the incision, or discharge will come through the dressing very shortly. 
Having emptied the cavit_y, steps must be taken to keep it so. This may, 

in some cases, be efifcted by a thoroughly free incision and sub-
F10. 4. sequent uniform pressure, a little bit of the dressing being tucked 

in between the lips of the cut for twenty-four hours. But usually 
it is better, and often absolutely necessary, to employ one or 
more drainage tubes. The open ing need then be only large 
enough to admit a tube of calibre sufficient to drain the cavity. 
The tubes should be of red rubber, and be kept in 1 in 20 car­
bolic lotion, of all sizes, cut and threaded as in Fig. -!. The 
deep end is generally best cut obliquely, the superficial must be 
cut square or more or less obliquely, so as to lie exactly on the 
level of the skin and in the plane of the wound, or the pressure of 
the dressing will push the sides of the tube together and prevent 
drainage. It is a great mistake to carry a tube across a cavity, 
leaving an inch too much at each end and tying the ends to­
gether. The leagth of the tube is found by introducing some 
blunt instrument along the track it is to occupy and marking 
the point to which it enters. The tube may be pushed in alone 
with a rotatory movement, or it may be placed in position with 
Lister's sinus forceps (Fig. 5). If there is any difficulty in in-

A draiaoge troducing the tube, or in the case of a fresh wound, it is often 
:~~~dc:~~ 11;~ advisable not to remove it till the third day, when it will have 

formed a track for itself; otherwise it is well to remove it at the 
101oi11.1011g, first dressing, to free it from clot. Too much care cannot be 
and th(' 1oop11 given to the arrangements for drainage; and several openings 

~·~:t f:~ mso~~ k~~r:t ~~rti~:;tfcbd~::ing should always be used. In 
out-patient cases, salicylic or the more expensive iodoform wool 
is very convenient : it must be one and one-half to two inches thick 

if the abscess is of any size. Small dressings about the face and neck may 
be fixed on with collodion. These dressings need be disturbed only when 
some moist discharge appears on the surface, wher1 pain or fever make it prob­
able that something is wrong in the wound, or when a tube needs shortening. 

50 \ 
lrister'ssinu&·foreei"" 

In the absence of these indications the dressing may remain until all is sup­
posed to have healed . Pads of' carded oakum are another reliable and cheap 
dressing, bttt they discolor the skin. 

For large ubscesses gauze dressings are best. In all cases the diseased 
part noel everything brought into contact with it should be thoroughly puri­
fied. 
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Inflammation round an ab~ce~s generally subsides after the pus is let out; 
but where the absces8 is only a small part of a spreading inflammation, no 
ocal treatment is better than bora.cic fomentations changed every three hours. 

In strumous nodules, subcutaneous and glandular abscesses, remove as 1nueh 
aa J>Ossible of the granulntion tissue containing cheesy foci with a sharp spoon; 
it may be done very thoroughly in many cases through an opening of small 
siz.e. Bleeding is slight and soon checked by pressure. Rome crystallized 
iodoform should then be apread over the interior of the cavity, a tube inserted, 
and the dres.~ing applied. In the larger abscesses, especially those formed 
by gravitation, little can be done in this way; an<l in examining the iaterior 
with the fiuger, which it is right always to do, great care must be taken not 
to tear the bands of vessels crossing the cavity. Any cheesy material within 
reach may be removed. 

The opening of these abscesses was formerly regarded with dread by sur· 
geons, for the discharges putrefied and bagged in the cav ities, many patients 
died within a few days of septic poisoning, and many more later on of hectic, 
nlbumiuoid disease, and exhaust ion from profuse dischnrge. Billrotb, ten 

;·:;~:uat';' :1~!~' :!: ~~i:,~!~ 1 {~rr::~hy s~::s ~~~~c~heir;e:e~i:r c~z::d~'ow~~~; 
they are dealt with immediately they cau be reached. Their successful 
treatment may indeed be regarded as one of the greatest triumphs of anti· 
septic surgery, for frequently it is impossible to drain the irregular cavities 
thoroughly, and everything depends upon keeping them aseptic. Under 
this treatment patients with long sinuses leading to large cavities are kept 
almost or quite nfebrile, even for years, in excellent general condition-the 
health beginning t0 improve immediately the abscess is opened1 and dressing 
being required only once a week or less frequently. 

J:l:very now and again aspiration cures a chronic abscess, but success is so 
rare that the instrument is not often employed for this purpose. A syringe 
aspirator, with a graduated glass barrel, is the best.; a cheaper form, the 
bottle aspirator, is shown in Fig. 6. The needles shou ld vary in siz.e from 

Pio. 6. 

'l'hebottleao;riratur 

that of a fine hypodermic needle to that of a No. 6 English catheter; most 
should have only a terminal aperture, for the vacuum cannot be turned on 
till all openings are buried, but one or two large ones may have a couple of 
lateral opemngs near the point. Before use, the entire instrument should be filled 
with 1 in 20 carbolic and then emptied. The vacuum is then produced. The 
pa.rt is wushed with 1 in 20 lotion, the needle pushed into the abscess and the 
vacuum turned on . If there is doubt as to the depth or presence of fluid, 

6 
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turn on the vacuum so soon as the aperture of the needle is buried and then 
push it slowly on i when reached, the tluicl rushes into the syringe. If the 
absce&S is large and deep and the pus curdy, a needle with lateral apertures 
may be used, and should these become blocked, the piston may be gently 
lowered and some pus forced back into the cavity. The insertion of a glass 
T -tube, with a clampe<l lndia·rubber tube on the foot of the T , in the pipe 
connecting the needle with the aspirator, enables the operator to start with 
aspiration and to end with siphon-action. After use the aspirator should be 
thoroughly washed,first with water and then with 1 in 20 carbol ic. 

If the abscess is already open and septic, most perfect dra inage should be 
established, and the discharge received in an antiseptic dressing. An attempt 
may be made to render the cavity aseptic by slitting it up, if small, cutting 
away blue thin edg<'s, scraping out tbe granulation tissue with a sharp spoon, 
rubbing the wall with solution of ch loride of zinc (gr. xx ad .5j), and apply· 
ing crystallized iodoform to it; or large cavities rnay be cli:)ten<led under 
some pressure with 1 in 40 warm carbolic lotion, care being taken not to 
force the lotion into the surrounding tissues. An anrosthetic must be given 
for this treatment, which generally fails. If Urainage cannot be made per· 
feet, advantage may be derived from daily flushing the cavity with iodine 
lotion (tr. iodi 3j, ad aq. Oj), or other mild antiseptic. 

AFTER-TREA'fMENT.-Rest and dressing as required. The tube is taken 
out and cleaned at each dressing, and the part carefully wiped with carbolic 
lotion lest any organisms may have entered a short distance along the line 
of discharge. The tube must be shortened as the discharge diminishes, and 
removed as soon as possi.ble, for in sOme cases it keeps a sinus open. Often, 
however, it is necessary and very difficult to keep a sinus patent to prevent 
bagging, as when the sinus leads to a carious spine. Steady diminution of 
discharge without signs of bagging will then show when a tube may be short· 
ened; experimental withdrawal is sometimes permissible. Premature con· 
striction of deep parts must be got over by dilatation with French bougies 
or graduated steel sounds, cautiously used. 

Rise of temperature, malaise, and perhaps local pain, especially if at all 
persistent, necessitate careful examination of the abscess. The discharge 
may have become septic, and the fever be due to septic absorption. Or 
drainage being imperfect, bagging may have occurred, tension and absorp· 
tion of inflammutory products being the results; on relieving this the fever 
subsides. The fever may be due to causes at a distance from the abscess; 
and in cases of chronic abscess one must never forget the possibility of the 
occurrence of general tuberculosis. 

Rarely in septic abscesses, and chiefly in the thigh and neck, ulceration 
extends into a large artery or vein : the accident has sometimes been attrih· 
uted to the pressure of a tube. 'Vhen possible, the cavity should be freely 
opened, the circulation being controlled and a determined attempt made to 
tie the bleeding point. Should this be impossible, plugging only remains 
in venous hemorrhage i but in arterial, ligature of the main trunk nearer 
the heart has been successful, and should be practised before having recourse 
to amputation where this can be done, unless indeed the part is already de­
stroyed by inflammation . 

HECTIC FEVER (iKTIK6r, habitual). 

CAUBES.-The chief is the continued absorption of poison from decompos· 
ing pus; the larger the surface the greater the likelihood of hectic, but im· 
perfect drainage and tension render it much more certaiu. It is the rule to 
find hectic with ill-drained septic cavities, whilst foul ulcers of equal extent 
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<lo not generally cauEe it; improvement of draiunge affurds relief in the 
former ca?e. Ueruove the cause-e. g., an ill-drained cavity or disorganized 
joint-and the fever cea!1es. 

So l<>ng as chronic abscfl:i:-ces remain unopened and sweet, hectic fever 
ne\'er occurs; but (p. 78) the fever accompanying an acute suppuratiou­
e. 9., empyema-mny, if prolonged, assume this type. Fever of hectic type 
occurs also in malignant lympbadenoma, and occasionally in other malig­
nant growths. Many prolonged fevers tend to assume a remittent character. 
SYMPTOM~.-Remittent fever is the chief, the temperature varying from 

fl!I' to 102.4° . The evening rise is accompanied by heat and thirst, and 
may be preceded by chills or even a rigor; the early part of the night is 
re8tless i toward morning with fall of temperature come sleep and most 
profuse sour sweating. The pulse is 90-100, becoming softer, smaller, and 
more frequent as the case goes on. Loss of flesh and strength is marked; 
the eyes become sunken and very bright; a bright red patch on the cheeks, 
especially in the evening, contrasts with the nnremia of the general surface. 
Tbe tongue becomes strawberry-red at the tip and edges, and there is great 
tendency to d!arrhooa. The uri11e deposits urates copiously, and often con­
tains a little albumen. The mind remains clear for a long time, then wan­
dering at night occurs. The patient sinks from sheer exhaustion, generally 
becoming quietly unconscious a day or so before death. Or the end may 
be ushered in by more acute septic poisoning with typhoid symptoms. 
Before thi~, bedsores are common. 

THEATMENT.-Establish the freest ~rainage and combat decomposition. 
If the part can be removed entirely, this should of course be done before 
the patient has sunk too far. 

All the most nourishing food the patient can take should be given, and 
chiefly in the morning when the fever is low: there is no objection to a little 
wine with food to stimulate and aid digestion, but the enormous quantities 
of nlc"'hol sometimes given are probably worse than useless. 

For dinrrhooa, look carefully to diet; give raw meat, and everything cool; 
aromatic sulphuric acid (F. 2, 61, 64, 6G), with small doses of opium, and 
sometimes chalk, bismuth, gallic acid. Sulphuric acid relieves sweating 
also (F . 3, 43, etc.). 

ALBUMINOID DEGENERATION. 

This is, surgically, the most important degeneration, so frequently does it 
assist hectic in causing the death of patients suffering from chronic suppura­
tion. It is doubtful whether it is to be regarded as a metamorphosis 'H" an 
infiltration. 

CAUSES.-Albuminoid degeueration is almost always secondary to some 
primary disease, generally prolonged suppuration from some cavity, much 
more rnrely from the surface of a simple or malignant ulcer; it sometimes 
occurs in severe syphilis, malaria, and a few other diseases. Almost all its 
causes are due to intecti\le processes, and Birch-Hi~chfeld suggests that the 
deireneration runy be clue to an infective cause. 

l\I0Rn1n ANATO~IY.-ln certain cells of certain organs a substance appears 
which is firm, almost colorle:ss, homogeneous, waxy-looking, translucent in 
thin sections, tnkeis a mahogany-brown color from a watery solution of iodine 
(healthy parUI being pale yellow), and a red color from a watery solution of 
methyl-violet (1 iu 10). The substance is nitrogenous, differing from albu­
men chietly in its color reactions, resistance to digestion, and slighter ten­
dency to putrefaction. 

The earliest stages are discoverable only by the microscope: a little later, 
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in some organs pale waxy points may be seen-e. g., the glomeruli in the 
kidneys, l\lalpighian corpuscles in the spleen (sago-spleen). li'iaally, the 
degenerate patches enlarge and blend, au<l the whole organ becomes con­
siderably swollen, stiff, somewhat brittle, and looks like white wax; it pre­
serves its general outline. 

The change begins in the media and intima of small arteries and in capil­
laries, whence it spreads to the connective tissue of the organ; lymphoid 
cells and smooth muscle-fibres also undergo the change; but statements vary 
as to whether the epithelial elements of glands are subject to it. The most 
recent authors say that these merely atrophy. 

The cbief seals are the liver, spleen, kidueys, adrenals, lymphatic glands, 
and the mucous membrane of the intestine, especially the large; in advanced 
cases other parts may be affected. The above organs are not affected in any 
constant order. 

SYMPTOMS.-Greatly impaired blood-forming power, albuminuria, diar­
rhrea1 even intestinal ulceration and hemorrhage, with anremia1 marasmus, 
and death as the ending. The course is slow. The spleen can usually be 
felt uniformly but not greatly enlarged; so also thP, liver, its edge being 
sharp and in consistence like India-rubber, and its size often great. 

Advanced disease of this kind is generally held to contraindicate serious 
operations. A very few cases of advanced disease have, however, been 
recorded in which removal of suppurating foci by amputation has been fol­
lowed hy great improvement; it would, therefore, seem right to operate in 
spite of marked albuminoid degeneration when the primary disease can be 
completely removed and the patient seems able to bear the operation. 

CHAPTER VJ. 

MORTIFICATION. 

MORTIFICATrGN and gangrene are clinical terms expressing the de:ath of 
parts in consideruble mass. Necrosis in its pathological sense means simply 
death-of a limb or of a cell; but, clinically, it is used to describe death of 
firm tissues-bone or cartilage-the dead part being called a sequesfrmn. 
Sloughing, on the contrary, applies to soft parts. 

Gangrene is sometimes called constitutional when it arises without any, or 
from very slight local cause; cardiac weakness, disease of vessels, or some 
other remote condition being its chief cause. Local gangrene is due to local 
causes, as when a limb is crushed, a piece of gut is strangulated, or a main 
artery is torn across. 

SIGNS OF GANGRENE.-Theae are change of color-to tallowy pallor, to 
this mottled with purplish-red, or to general lividity; and loss of all signs of 
life-warmth, sensation, spontaneous motion, power of secretion . These must 
persist for a considerable time to render death certain; and it must be remem­
bered that temperature may be artificially maintained, and that a living 
muscle may move a dea<l finger or toe by means of a tendon inserted into 
the gangrenous part. The next changes that take place render death imme­
diately certain, for the parL either dries and shrivels or it remains moist and 
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undergoes putrefaction. 'Vhen the former changes occur we speak of dry 
gangrene or mummification.; when the latter, of moist gangrene. 

Mummification arises from causes which obstruct the entry of blood whilst 
the exit is unimpeded or assisted by elevation; and it is favored by all con­
ditions which favor drying-e. g., exposure to air or envelopment in absorbent 
dr~:5ing:.;, thinnc~s of the part affected, plenty of bone and tendon, no muscle 
or 6.uid effusion. When, on the other hand, a large portion of a thick, fat, 
fleshy limb, gorged with cedema or inflammatory fluid, suddenly or rapidly 
dies, there is little cha.nee of its drying. The distinction of these two forms 
is usual, nod their differences depend largely upon accidental rather than 
upon pathological circumstances, and every gradation between the dry and 
the moist is met with. The extremes only will be described. 

In dMjgfl1tfJrene the part is at firatgenerall.f pnleor mottled, and not swollen; 
then shrinks and the skin becomes wrinkled, dry, nod of color varying from 
brown to black, a.t first perhaps somewhat transparent, showing tendons, etc., 
through, but ultimately opaque. The living tissues, as a rule, show signs of 
only moderate inflammation, and the part really dead is soon fairly defined . 

In moi~t gangrene the part is more or less swollen, livid, or pale from ten­
sion, and bloody bullre arc numerous on its surface. These signs pass grad­
ually inlo those of health above, perhaps into those of obvious gangrene 
below. The superficial veins may be marked out by purple staining i the 
cuticle loosens everywhere aud is easily brushed off, leaving a moist surface 
of various colors-dark red from hremoglobin, olh-e·green or ash-gray as 
decomposition advances. A pulrid odor soon becomes strong nod the pnrt 
crackleEi, beiug' distended with offensive ga8. 

GENEHAL SYMPTOM~.-Putting aside such as are due to any general state 
which may have been present in so·called spontaneous gangrene or to shock 
in traumatic cases, and also special symptoms connected with the functions 
of the part-c. g., bowel-involved, the subject of extensive gangrene is sure 
to be in a condition of grea.t weakness, and the exhaustion is often increased 
by anxiety and pain . Otherwise gangrene produces marked general symp­
toms only by throwing septic products into the bloo<l. The symptoms are 
those of more or Jess severe septic poisoning, and frequently fatal. They are 
much more severe in the moist than in the dry form, but even in the l:.itter 
there is necessarily a zone of dead tissue in contact with and kept moist by 
the living, in which decomposition can occur. 

ETIOLOGY.-The causes are general, for the most part predisposing, and 
local or e.rcilinf!. 

0ENER.\t. UAUdE~ .-All influences which depress the health and impair 
the resisting- power of the ti~ues favor the death of the latter. They act 
most directly, however, by inducing cardiac weakne.::!S and failure of the circu­
lation in distant parts-csp(>cially t0es and feet, then finger-tips, nose 1 und 
ears. Among such may be mentinned insufficient nn<l unwholesome food 
often coupled with exposure, lm~s nf blood. and exhausting di~eases, especially 
with prolonged fever and typhoid bymptoms. Under these circumstances 
gangrene-usually dry-may arise, without local cause: thus Brodie men­
tions the en.:;e nf u. drunken man who was largely bled, and his feet became 
gangrenous. :\fortification mBy occur similarly during diabetes, typhoid, 
typhus, and, less often, orher acute specifics. But local causes may have 
their share: hence the gangrene of the feet of' the starved soldiers after 
standing in wet nud col.I trenches before Sebn.stopol, anrl the sloughing 
wbich is apt to follow the application of blisters to children after measles 
and scarlatina. 

Ergot of rye produces gan[-trene of extremities and rarely of pressure points. 
The gangrene i.-. generally dry and prer,eded by symptoms like those which 
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indicate the prescace of calcareous arteries; and the whole disease presents 
a striking likeness to that form of gangrene which is due to slowly progres­
sive arterial thrombo!)i~. The starvation sure to accompnny a diet of spoiled 
corn is a powerful predisponent. It seems impossible that ergot can produce 
spasm of arteriole!:i enduring until the parts supplied are dead, as has been 
asserted. Wood ( Therapeutic.!, 2d edit., p. 5-17) believes that in decidedly 
toxic doses ergot lowers the arterial pressure, acting as a direct. depressant of 
the heart and vasomotor centres. The gangrene would, therefore, seem to be 
due simply to an::cmia of extreme parts. 

Bright's disease, and tricuspid regurgitation, deserve mention as predis­
posing or even exciting causes of gangrene of the legs, from the tense redema 
which they cause. 

LOCAL CAUSE;.-All act immediately in one, or both, of two ways: (1) 
they directly destroy the life of the cells of a part; or (2) they arrest or 
render insufficient the blood-supply-(a) by obstruction of' arteries, (b) by 
obstruction of veins, or (c) by obstruction of' all vessels. 

Injuries of all kinds either destroy the vitality of' a part outright, or, if less 
intense, excite inflammation which may end in gangrene-usually moist­
from both injury to the tissues and arrest of their blood-supply. 

Gangrene front inflammation has already been described, and will be again 
referred to under phlegmonous erysipelas and spreading traumatic gangrene. 
It is due partly to direct injury of the tissues by the cause of the inflamma­
tion, partly to arrest of circulation by tension aDd stasis, and to these causes 
in varying degree in different cases. It is always of the moist kind. The 
great majority of inflammations leading to gangrene are probably infective. 
Inflammation (often called erysipelas) frequently arises and runs into slough­
ing in intensely redematous legs, either after puncture or without any local 
injury. 

Arterial obrdruction is a common cause of gangrene, and is produced in 
many ways-e. 9-i rupture, ligature, pressure, spasm, endarteritis obliterans, 
thrombosis, and embolism. Ordinarily, when a main artery is thus blocked, 
collateral vessels dilate and carry on the circulation in its area (p. 42); but 
if this does not occur, gangrene must fol low. Often this is of the dry kind, 
but still more often it is moisti for though unable to maintain the circula­
tion, collateral vessels are frequently able to pump sufficient blood into the 

~~:bt~h~e:~c~~~~~: o~ ~~iJ!rt~~~t~:~~~ft~[;n~na~~h:h ~~~tEs~~tt~! aa:~~~ ~:~~=~ 
do not tend to produce a spreading gangrene, but these two often spread, 
and gangrene mounts up the limb pari passu. 

Forms of gangrene tlue to injurie& of arteries will not be further referred 
to here; of those due to disease, thrombosis and embolism are bv far the com-
monest causes. -

1. 7-'hrombosis results from disease, usually atheromatous (see "Disease of 
Arteries"), of the inner coat. Gangrene from this cause is., therefore, met 
with chiefly after middle life, and in the legs. 

The term senile gangrene is frequently employed to indicate dry gangrene 
in the aged, due to thrombosis of calcareous arteries i but, as gangrene in 
old people may be due to other causes, and thrombosis of such vessels may 
result in moist gangrene, it should be abandoned. 

There seem to be two causes of gangrene-thrombosis and inflammation­
of frequent occurrence in the aged, and each depends upon the existence of 
calcified arter ies. Degenerate arteries often give rise to the following pre­
monitory symptoms: itching, formicntion, numbness and coldness in the feet 
and legs, with painfu l cramps, especially of the calf muscles; the tibial pulses 
are feeble, the arteries rigid. 
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The irregularity and abnormality of the surface of such ve~sels aud the 
slowness of the circulation predispose to thrombosi.-1, which, starring at any 
point, slowly sprPads. At first, perhaps, only a toe mumiuifies, then others, 
and then the gangrene slowly creeps on to the fool. It frequently halts for 
some days, only again to advance. But little inflammation precedes its 
ad\•ance, and general 8ymptoms are slight, but pain is often extreme. The 
thrombosis is very extensive i to cause gangrene of half the foot, the clot 
probably exLCuds into the popliteal, and blocks the vessel so completely that 
scarcely any blood drips from au amputation wound in the upper third of 
the leg, and no vessel requires tying, The malnutrition of tissues thus poorly 
supplied with blood must be extreme. Very slight injur ies excite inflamma­
tion, and this easily spreads and causes death of the part affected. The 
second form of' gangrene special to old people is inflam,matory, being predis­
posed to by malnutrition of the partsj it starts from some slight injury, cutting 
a corn, treading on a nail , etc., and is either a septic or locally infective 
process. The swelling is usually slight, but may be considerab le; the part, 
usually one or more toes, becomes purple, and moiot gangrene sets in; but 
the part is so small that it often dries. The signs of inflammation along the 
advancing edge are strongly marked, and the part is the sent of much burn­
ing: pain, especially at night. The general symptoms are marked in propor­
tion to the putrefaction that takes place. These cases generally run a much 
more rapid course than the former; both forms may cease at any spot, often 
only to recur. 

2. Embolism.-Bits of fibrin from aneurismal sacs, vegetations from car­
diac culves, calcareous plates from arteries and other bodies, are occasionally 
swept away by the arterial current and lodged in the -main artery of a limh, 
often at its bifurcation; thrombosis soon renders the occlusion complete. A 
sudden severe pnin is felt in the limb, and this is rapidly followed by gan­
grene, which is generally dry, but may be moist. It extends up to the point 
of the arrest of the embolus. 

3. i!J1idarteritis obliterans (see" Disease of Arteries") is very rare. An extreme 
degree of cndnrteritis may cause such swelling of the inti ma as completely to 
occlude the lumen of an artery, or thrombosis may be induced. The disease 
tends to spretld from the periphery toward the centre. It occurs at or before 
middle life, ancl without obvious cause, syphilis especially being negatived. 
It may affect either limb, and runs a chronic course of months or years. 

The symptoms are like those of progressive thrombosis of calcareous arte­
ries above described; and are preceded by similar warning signs. But the 
<li:o:ense occurs usually in younger patients in whom there is no evidence of 
general arterial degeneration, and the affected vessel can be felt to become 
progressively harder and to pulsate more and more feebly until it is left a 
solid cord, which ultimately shrinks. The pain along the artery may be 
extreme. If gangrene results, it is very limited in proportion to the arterial 
ob:-.truction. (8e~ a case by Pearce Gould, Clin. Soc. Trans., 188-l.) The 
disease may suh.sicle spontaneously. 

4. Raynaud's disear~e, or K!Jllllltetrical gangrene.-This h; a rare disease, char­
acterized by the sudden formation of cold, rather tender, gray-blue, ill-definedi 
rather painful patches upon the limbs, must commonly of young children, but 
also of adults. Such arere are often symmetrical; in other cases one foot or hand 
only is affected. In the majority of cases the parts become normal after half 
an hour or n few hours; in the most severe the color deepens to black1 bu lire 
rise, aud the skin slnughs, or perhaps a whole fiuger dies and shrivels. The 
attacks nre paroxysmal, not periodic, may begin with vomiting and yawning, 
and be followed by passage of urine contaiuing albumen and granular blood 
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pigment; it is quite a cold weather affection, but attacks occur without special 
exposure. 

Post-mortem, a hemorrhagic infiltration of the discolored tissues has been 
found. The disease has been ascribed to spasm, of arterioles due to excitation 
of sensory nerves by cold and the conveyance of thi~ stimulus to a very hyper­
resthetic cord. (T. Barlow, Clin. &c. Tram., 1883.) 

Obstruction of veins is rarely a cause of gangrene, the anastomoses between 
veins are so free; the common femoral vein is a rare exception . 'Vhen, 
however, a main artery is obstructed, even partial obstruction of its vein 
becomes very serious, and moist gangrene is probable. 

In strangulation, which does not stop all circulation, the veins are much 
more affected than the arteries, and the part consequently becomes extremely 
congested (p. 47), swollen1 and ultimately falls into a state of moist gangrene, 
as oflen seen in strangulated bowel. 

ARH.EST OF GANGRENE.-The cause ceases to spread and its effect simi· 
larly ceases to advance. Frequently we cannot tell how an inflammation is 
arrested, why a thrombus ceases to extend, and so forth; but upon points like 
these the arrest of advancing gangrene depends. Gangrene from anremia 
-i.e., dry-often ceases just below a joint (ankle or knee) around which 
the arterial anastomosis is more free than lower in the limb. 

When progress of the gangrene is arrested a bright red line of inflamrua· 
tion (called the line of demarcation, p. 61) separat~s the living parts from 
the dead. And the appearance of this line is most important as a means of 
prognosis, because it shows that the mischief has ceased, and that there is a 
disposition to repair its ravages. 

de~~~~~~oT~~~n~~l~e8~e!~0;::::~e:a~=~~d~~ ~sl:e~att~~~.br'.t!a~~~"!i,~~i~! 
line, due to elevation of the cuticle by vesicles, appears along the edge of 

FIG. 7 

Sl•1>amlio11 of tlw d<'a<l part in •lr.v µ:angr<"ll <' fro rn exJln~ure ! Kin1t"~ ('ul\. )In~. I 

living tissue. Separation of the cuticle occurs here, and a chain of minute 
ulcers is seen under it. These gradually unite and form a chink, which 
widens and deepens till it reacbes the bone (Fig. 7). Granulation tissue 
forms in and eats away the living tissue wherever it is in contact with the 
dead; even the bones are at last ulcerated through, and the dead part is 
cast off (see p. 61) leaving a granulating and suppurating surface. Thus 
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the whole of a mortified limb may be amputated; the bone and tendons 
separating lower down, and being more slowly detached than the skin, 
muscles, anrl bloodves:;els, which retract, the resulting stump is irregularly 
conical. When granulation has duly occurred, this process of separation is 
unattended with hemorrhage, the vessels being closed by firm adhereut 
thrombi; but when, as in hospital and other form3 of moist gangrene, putre· 
faction or other intensely irritant and mycotic processes are going on close 
to the thrombi, these may form imperfectly, or soften and break down when 
formed, and the separation of the slough may be attended with severe 
hemorrhage. 

D1AONOs1s.-It is often impossible to tell at once whether n. part is or is 
not dead. It may be pale, cold, insensitive, and motionless from injury, 
cold, and other causes, or swollen, dark blue, and covered with bloody bu lire, 
and yet recover. The signs which render den.th of a part immediately 
certain are <lue to drying and putrefaction; but these do not set in for some 
time. 

TREATMEN'r 01~ GA~ORENE FROM DISE-\RE.-General: Treat any general 
morbid state which may have predisposed to gangrene, and endeavor to 
improve the health and strength of the patient. Apart from specific treat· 
ment of Bright's, dinbelcs, etc., the most nourishing and easily digestible 
diet should be given i a little alcohol with meals may aid digestion . Whilst 
paying every attention to local hygiene, see that surrounding conditions are 
favorable, and especially that ventilation is good. Pain, irritability, and 
restlessneds must be allayed by opium in regular small closes, or occasional 
large ones (gr. j of the powder or fl\.xxx of the tincture) as required. A 
mixture of ruumonin and bark (F. 15), is useful. 

or T:e:~~~t.ENr~-~l~:~eorv~1~j ~~~;I ;:e~~e~~~J>rb~sdr:~:. s!:1~n~~il~;iI~fiebb~~f 
effect, in all spreading inflammations, in those which so commonly arise in 
the tensely ccdematous legs of cardiac and nephritic subjects, and in cases in 
which venous obstruction plays a prominent part, by a sufficient number of 
we11·plnced incisious, one to two inches long \see" Phlegmonons Erysipelas"). 
The8e gnpc and act probably as much or more by aHbrding a ready menus 
of exit for the causes of inflammation, which nre being forced into the 
tissuei;, as by relieving tension. 

All pm·t~ in \\'hich gangrene is threatening ,;;hould be elevated, very slightly 
in cases clue to arterial obstruction, considerably in thosu from obstruction 
of veins or inHnmmalion. The preservation of warmth in the affected part 
is another importnnt point, and is best efft>cted by wrapping the part in a. 
large quantity of cotton-wool and maintaining a comfortable external tem­
perature. 

Of the highest importance is the prevention of decomposition. in part!:!, 
should they die. Tbreateued tissues i;hould therefore be well washed wilh 
soap and warm water, and then with warm sublimate solution i breaches of 
surf8.ce should as far as possible be disinfected with sublimate thickly dusted 
with crystals of iodoform, and the whole part should then be enveloped in a 
thick covering of salicylic wool, if this be at hand, and a silk handkerchief 
sewn over all. It requires changing only when the patient presents symp· 
toms which may be relieved at the wound, or when au offensive smell or 
any discharge comes through. 

When gangrene is established before the patient is seen, the above meas· 
ures will still he best to arrest its advance, but septic decomposition will 
have set in und must be kept in check . An antiseptic absorbent wool 
dressing will favor drying. In moist gangrene it should be changed fre. 
quently and be less thick than in aseptic cases, and free and numerous in· 
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cisions should be made into the dead parts to favor the escape of fluids. It 
is well in moist gangrene to reduce the size of the putrid part as much RS 
possible, so absolutely dead parts may be cut away. All gentleness must be 
used and a good margin left between the section and the living tissues, any 
interference with the latter readily lighting up fresh inflammation. To the 
surface and through cuts antiseptics may be freely applied to the dead parts 
-iocloform or powdered boracic acid being perhaps the best. 

\Vhen the soft parts have ulcerated through and retracted, much time may 
be saved by very gently retracting them with the a id of latent! incisions and 
dividing the bones with a saw; otherwise natural separation will take many 
months, and a stump incapable of healing soundly will then be left. 

AMPUTATION JN GANGRENE.-The above may be called the expectant 
treatment. If successful, it leaves the patient with the longest possible 
stump: but no line of demarcation may form, and in severe cases the 
chances of death from septic absorption, pain, and exhaustion are many. 
Removal of the diseased part has therefore to be considered. 

In gangrene from injury primary amputation immediately above is the 
proper treatment. 

In rapidly spreading inflammatory gangrene, unchecked by incisions etc., 
the only hope lies in high amputation (see "Spreading Gangrene"). 

In extending gangrene from thrombosis of calcareous arteries high ampu· 
talion has been practised in a few cases with good result. Hutchinson pro· 
poses that amputation through the lower third of the thigh be done when 
the patients are so bad that they must keep abed . But to obtain viable flaps 
it is usually unnecessary to go so high. Hutchinson would apply the same 
treatment to the inflammatory form of senile gangrene, and here again it is 
probable that amputation below the knee would answer the purpose, anti· 
septics being used. The prognosis in these gangreues of old people is very 
bad when they have passed the ankle. 

In gangrene from embolism, amputation should be done immediately 
above the line of gangrene so soon as this is well established. 

In all cases the general state of the patient must be considered and so far 
as possible improved, before resorting to amputation. 

Hemorrhage during the separation of sloughs is best treated by the 
cautery, simple pressure, or acupressure; these failing, amputation will 
probably be required. 

MoRTffICATJON J-".l{Qll PRESSURE, BEDSORES, ETC.-,Vhen a patient is 
confined to be<l with some very te<lious and debilitatiag maladv, as a fever 
-and especially if he has uo strength to shift his posture occasionally-the 
skin CO\•ering various projectiug bony parts (as the sacrum, brim of the 
ilium, or grent. trochau~e1:) i_s apt to inflame aud rapi~ly ulcerate or slough, 
aud more particularly 1f irritated by neglect of cleanliness or by the contact 
of urine. The first thing c11mplained of by the patient is often a sense of 
pricking, as though there were crumbs or salt in the bed. The part looks 
red, theu becomes excoriated and ulcerates, or turns black and mortifies, 
frequently right do'rn to the bones. This accident is particularly liable to 
happen if the spinal cord has been injured. Often these sores do not cause 
the patient to make any CO!.uplaint. Similar ones often form where splints 
or bandages press on Uouy promineuces-e. g., rnalleoli, iliac spines inner 
coudyles of humerus. These points should always be guarded by "

1

ring" 
pb.ds of gauze, wool, or liut.. 

TnEA'l'MENl'.-'Vhen loug confiaement to bed is expected n. water-bed 
should be _had if possibl_e. Strong spir it or ~au de Cologne should be regu· 
larly applied to the skm of the back and hips, to harden and enable it to 
bear pressure better. Light friction of dependent parts with the hand 
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~rea!'led with some ointment (boracic) should be performed night and morn­
ing for five to ten minutes upon all patients unable to change their position 
freely. If the part seems likely to suffer, in the absence of a water-bee.I, air 
pillow!.", or water-cushions, shaped like a ring, should be arranged to relieve 
the parts from all pres.sure, and the patient should be made often to lie on 
his ~itle or face. 

Boracic ointment is the best application for excoriations; for deep sloughs 
horacic fomentations, and dusting with iodoform if they are \-ery foul. 
Balsam of Peru is recommended as an excellent stimulant antiseptic in these 
cases-either pure or diluted with an equal part of vaseline; resin ointment 
is also very good . 

CHAPTER VII. 

SCROFUL.~ AND TUBERCULOSIS. 

DEPINITION.-Scrofuln, or its equivalent, struma, is common ly defined as 
that condition of body in which the tissues are prone to inflammation of low 
intensity and protracted course. 

DESCRIPTION.-lt has been held that certain types of organism manifest 
the scrofulous tendency or diathesis; but knowledge of temperament, habit 
of' body, complexion, is too indefinite to ptrmit of trustworthy description, 
nud it will therefore be safer to await in each case the manifestations of 
scrnfu la rather than ventu re to predict on such grounds.1 

The mauifestntions of scrofula occu r in must of tbe tissues of the body 1 

but foremost comes the absorbent system. Here the lym phatic glands are 
singled out, and they y ield the indolent swelli ngs-enlarged glands-so com­
monly ohserved in the neck, and, by suppuration, lead to the puckered scars 
which point to past inflammatory action. 

Othe~ tissues which may suffer are, the skin and mucous membranes; of 
the former, witness the eczema, frequently pustular, which is common about 
the head and faC'e (impetigo of the scalp, tinea tarsi, suppurative discharge 
from the external ear) i of the latter, witness the conjunctivit is, coryza, 
ozreua, otit is media, also the catarrhs of the bronchial tubes, the intestine, 
the bladder, the vagina, the vulva. 

Then connective tissue structures are often affected, witness the frequency 
of struruous nodules in the skin, subcutaneous abscesses, arthritis, osteitis. 
Or the se\•eral organs of the body, in particular the lunbrs, kidneys, and 
testicle~. may show the above tendency to chronic inflammation. 

In all these c11~es, where\·er the iuflammation may localize itself, its char­
arteri:itics are: (1 ) that it is appareatly easily provoked,2 (2) that it is 

t .Mttny, indeed, i;till hold to the view lhat a special type of body is found with the 
Fcrofulous diathesis. Sir VV. Jenner's description of this type pied. 'rime& and Gaz. 1 

~::~:. ~:;~:::;~;;~; ~'.f P:f~1~t~?o~~'.k~~;~fi?;~o~:~~!:'.i~·iI2~~'r£~~:~~'.~~1'. ;p~~g~~~~~ 
glttnds, perceptible to touch i abdomen, full i ends of long bones, rather lttrge: Eht\fts, 
thiC'k. 11 

s \Ve nre dealing with the cliniC'al features of ~crofuln, and this ensy prO\"Ocntion of 
inflammation is undoubtedly n clinicnl fact, though it may admit of n different patho­
l11~iC'nl interpretntion, as we slrnll see Inter on. 
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rarely sthenic, (8) that, once started, the inflamnmtion runs a chronic­
course. 

From these general features we may pass to more special ones character· 
istic of scrofulous inflammation an<l easily deducible from the above. First, 
easy provocation of the inflammation means that we shall often fail to dis· 
cover an exciting cause-the swelling of the gland or joint seems to arise 
spontaneously-it" comes of itself." Xext, from the fact of the local action 
not running high, we miss the heat of inflammation (hence the name "cold" 
applied to scrnfulous abscesses), also the rednef!S over the scrofulous abscess 
which in pointing lacks the vividness of acute inflammation and is more 
purplish in hue; further, pain is comparatively slight or may be eutirely 
absent. Lastly, owing to the chronicity of the process, there is time for 
organization of the inflammatory products wh ich have invaded the tissues 
around the focus proper of the disease, hence tlui firm thickened base of the 
scrofulous ulcer with its infiltrated everted edges. This infiltration is some­
times extremely marked in the neighborhood of a scrofulous joint, and may 
almost fix the joint. 

Passing to the mntbid anatomy which underlies lLese manifestations, one 
must separate the affections of skin and mu(':ous membranes from the 
aftCctions of deeper parts, for this reason, that there is in the former no ten­
dency toward accumulation of the products of ioflarumation which escape 
from the surface. But in the deeper affections, these ;\ccurnulate i aml in 
cases of long durtttion, examination will commonly show, occupying the 
centre of the inflammatory focus, be it in lung, kidney, testicle, or lymphatic 
gland, a material which from its consistence and color bas been aptly likened 
to cheese. Its cousistence truly varies much between a puriform liquid on 
the one hand and a mass of mortary or chalky hardness on the other; but 
very commonly indeed the cheesy character obtains, an<l hence the cheesy 
or caseom nodule belongs to the classical description of scrofulous lesions. 
Without further examination of this cheesy mass, we may say this-that it 
consists of an amorphous debris, the yellow tint of which it derives from the 
preseuce of fatty particles; these fatty particles are the result of degener­
ative changes and themselves argue chronicity. 'Ve shall recur to this 
point. 

ETIOLOGY.-Scrofula is h ighly hereditary, and in very many case$ it will 
be possible to discover a history of some one or other of the abo\'0·meu­
tioned lesions on the side of the father or mother. In like manner, the 
brothers and sisters of the patient may be expected to show in varying 
degree the same tendency. The manifestations of congen ital scrofula do 
not, as a rule, appear during the first year of life, but fr0m the secQnd year 
onward during the whole period of active development, they are common; 
the first two decades of life would cover the period of most active manifesta­
tion. In middle age, and thence on, scrofulous lesions are not common. 
But scrofula. may be acquired as well as banded on, nnd the conditions 
which tend to engender it are, briefly, improper or insufficient food, over­
crowdin.!'.!;. <lamp dwellings-in fact, all those conditions which are included 
under 11 Faulty Hygiene." These conditions will clearly have most effect 
durinf! the period of active growth of the body, and henre another reason 
for the prevalence of' scrofula during the first two decades of life. 

It is not uncommon for scrofulous affections to make their appearance for 
the first time shortly after some recent exhausting disease-c. g., some one of 
the acute specillcs-rueusles, scarlet fever, smallpox, typhoid; but these must 
rank rt~t h er as accidental predisposing causes, bringing to light a tendency 
which else might have remained latent. 

The relationship of syphilis to scrofula is probably of the same kind-viz, 
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predisposing; but be this as it may, it is certain that many of the mauifesta· 
lions of scrofula occur in the children of syphilitic parents. The children 
of parents of tender years, also those of parents advanced in life, are liable 
to scrofulous affections. 

TL"BERCULOSIS. 

'Vhilst scrofula is a term used in a clinical rather than in a pathological 
sense1 or at least includes much of the clinical element, tubercle is essentially 
a pathological term, and hence the subject of tuberculosis will be best ap· 

pr~~~~Zr:~:ot~b~~:1:\~ea~~1fe~h~l~~;.'t:in morbid prdducts which are found in 
the body. These to the naked eye certainly do not present great similarity; 
they include: 

(a) Masses of very variable size, ranging from the size of a pea or lentil 
to that of a billiard ball, rarely beyond this, which masses are of' a yellowish 
color and somewhat cheesy consistence. 

(b) Minute seed· like or shot·like bodies, which may vary from the size of' 
a pin·head downward, and in color may be either gray and semi· translucent, 
resembling then a grain of boiled sago, or opaque and white, or yellowish­
white. 

The former la) go by the name of crude, or sometimes yellow tubercle; 
the latter ( b) by tbe name of miliary tubercle, or of gray granulation. 

The ttrm yellow tubercle for the large masses is bad; for tbe smaller 
m~;;es, we have seen, may also be yellow, and for this same reason the name 
"gray granulation" cannot be used ns synonymous with milinry tubercle, 
for it names only a stage of the miliary tubercle. The grounds on which 
these two forms are both named tubercle nre tbe following: First, the two 
forms may frequently be found associated: either miliary tubercles are 
scattered round a.bout the cheesy mass of crude tubercle, or a patient will 
be taken with a rapidly fatal illness, and at the post·mnrtem, miliary tuber· 
clcs will be found scattered through the tissues of the body, and with them 
in some organ 01· tissue of' the body a caseous nodule. Next, it is frequently 
possible to trace the passage of the miliary tubercle from the gray translu· 
cent stage to the opaque, white, or yellow stage, and we may readily perceive 
how from such transformation, and from a conflueuce of adjacent miliary 
nodules, it would be possible to build up the larger yellow mass. Lastly, 
we may actually witness this building.up; for close examination of a nodule 
of crude tubercle, such, for instance, as we meet with in the brain, will reveal 
the following structure surrounding the large ca.seous mass- a delicate 
grayish·pink layer of' granulation tissue, and in this layer minute nodules, 
answering to the del'.>criptiou of typical miliary tubercles. The relationship 
is so close here thnt there is no doubting that the large caseous mass is a 
couglomerution of miliary lubercles which have passed into the yellow stage. 
The fittingne;:;.s of the term "conglomerate" tubercle, introduced by Vir· 
chow, to designate the ma.ss of crude tubercle, will be apparent, and, indeed, 
we ~hall best keep in mind the relation of the two forms of tubercle by 
speaking of them ns discrete 1niliary tubercle and conglomerate tubercle. In 

1 'Ye may, however, refer here to the type of organism which is held to manifest 
the tend{'ncy to tuberculosis. 'fhe followiug i~ Sir ,V, Jenner's description: Nervous 

~0i~·~g;~5!i~i!~;~~:~~~;,g~¥~;:f~~!~li~f~~l:;~f :t:tJ~ii:1:'.~~·ti~I~~~i~J~~1 
teeth cut cHrly; ch1ldrcn run ulone and talk eti.rly.-ftled. Tunes and Gazette, loc. cit. 
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addition to these, which constitute the nodular tubercle of Laeunec, we have 
the in.filtrating variety. In this there is a diffuse cell-infiJtrat.ion (Fig. 8 ), 
transforming the synovial membrane of a joint, for example, into a layer of 
granulation tissue half an inch thick or more. This variety is very impor­
tant in surgery, for it i~ the pathological lesion in many cases of local tuber- • 
culosis. 

8TRUC'fURF. OF 'l'BE MrLTA.RY Tt:BERCLE. -ln the earliest stage, this 
minute body, which is not bigger than a millet-seed, and is of a translucent 
gray color, shows under the microscope a dens:e clustering of cells into which 
no vessels penetrate. The cells are round and quite like leucocytes. We 
have thus before us a structure which may be likened to a bead of non-vas­
culm· granulation tissue (Fig. 10). At a later stage, the tubercle beiug now 

somewhat bigger, will show1 besides the 
Fw. 8. above, cells (epithelioid) of larger size, 

with well-marked oval uuclei resembling 
epithelial cells; in addition huge ruulti­
nuclear masses of protoplasm may be 
found, more especially in the central 
parts of the knot; these are the so-calJed 
giant cell. (Fig. 9) . Traversing this 
cluster of cells may be found the re­
mains of the connective tissue of the 
part as a supporting reticulum. In the 
infiltrating form the microscope usually 
shows the presence of numerous collec­
tions of large cell forms sim ilar to those 
of miliary tubercle, embedded in the 
granulation tissue (Fig. 8), in which 
they are quite invisible to the naked 
eye. Sometimes these collections are 
scarce; the granulation tissue is tuber­
cular because of its cause, not because 
it contains tuberclt.'s. Now all the ele­
ments above described, round cells, epi-

. . thelial cells, giant cells, may be found 
in any granulation t1ss11e (p. 61), and so far there is nothing specific in the 
stru?ture; but though th.is is so, the life-history of the miliary tubercle is 
specific, for the tendency is always toward nerrosis-the gmy bead becomes 

FIG. fl Fw. 10 

opaque at its centre, the opacity spreads till it involves the entire head 
and a yellow tinge is acquired. Examined now, the cells may be found in 
large part replaced by a detritus of albuminous and fatty granules, or may 
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present blocks of homogeneous hyaline appearance (coagulation-necrosis of 
the cells). As a key to this tendency lo necrosis the extravascular nature 
of the structure, which per:sists throughout, must be remembered j but it is 
possible that the action of the bacillus (Cheyne) is still more to blame. The 

• caseous mass may remain dry an<l ultimately calcify, or it may more or less 
rapidly soften into a puriform fluid, excite inflammation, an<l tend towar<l 
the neare:st surface. 

PATUOLOCY OF Tt'BEHCCLO~rs.-,Ve now come to a very important point. 
'Vhat is the significnn~e of the scattered miliary tubercles which are found 
so commonly immediately around the caseous nodule? And what is the 
meaning of the sudden outbreak of an acute dh•ease which reveals, on the 
death of the patient, the tissues of many, perhaps most, orgnns strewn with 
miliary nodules i and then in some out-of-the-way corner, perhaps, a yellow 
focus of' conglomerate tubercle which obviously is of much older date than 
the scattered miliary bodies? The demonstration of the structural relation­
ship of crude and miliary tubercle is a step toward answering this questioa, 
but only a step. The answer would, however, be forlhcoming, supposing 
we could prove the presence of the same poison in the yellow focus of con­
glomerate tubercle, and also in the discrete miliary tubercles: for then the 
occurrence of milinry bodies immediately around this focus would find its 
explanation in an escape of the poison into the parts around-while the 
sudden outburst of the general disease would be explained by the escape of 
a particular poison into the blood, the particles being arrested at many 
points in the tissues. A. chemical poison would not produce the localized 
secondary inflammations. 

Arguments based on such reasoning led to the theory of the iufectiveness 

~~i:1:a~:,5!~~o~e1~:=~~~f ut:i~ ~;~~~~~~~~~:as0~ ;;~~~e0t~:dC:ra~r::~J:.e1:J 
up to the classification of tubercle as one of the infective granulomata (p. 5.5). 
The infectivenees of tubercle has now been well established (1) by lhe inocu­
lation experiments, especially of Cohnheim and Snlomonsen, who placed 
fragments of tub~rculnr materinl in the anterior chambers of rabbits' eyes 
and produced a local tuberculosis quickly becoming general, and (2) by the 
investigations of Koch, who !ms isolated tbe virus upon which the infcctive­
ness of tubercular stuff depends. The steps in the proof were these: 

1. The demonstration, by a special mode of staining, of the constant pres­
ence of a specific organism in a tubercular foci. 

2. The sepamtion from morbi<l products and pure cultivation of this 
organism. 

3. The inoculation of animals with the pure cultivation-i. e. 1 with the 
organism only-and che invariable production in suitable animals of tuber­
culosis. 

Koch's results have been coufirmecl by other observers, and it may now 
be considered as well e::itnblished that the organism (BacillUJ tuberculosis) 
described by him is the specific irritant productive of tubercle.1 

t Charncter of the bucilli: )lotion less rods, me1huring in len~tb from one-fourth to 
one-hulf the dinmeter of 1\ rcrl blood-corpnscle i in breadth one- lifth to onc-,,;ixlh the 
length. }'requently slightly curved. ~lultiplicution tnkes ph1.ce by spores i thc~c 11.re 
oval bodies, two to six, ns tt rule, in each bncillm. They ure most common in the 
giunt-cells (F'i~. !l), much le.~s so Oct ween the smaller cells (Fig. IO); they are less 
numerous in chronic cw•es of infiltmting- tubercle1 nnd may he very rare. The bacilli 
nre not known to occur norrnully outside the an1nrnl orgirnism Culti"ntion t•xperi­
ments hn,·e shown tlrnt they 11re of very slow growth,. tlrnt ti) flouri.sh they require a 
tempemturc of O\'Cr 30° C. (8G0 I!,,), nnd that the medium muc;t be either blood serum 
or mctlt liquor. Obviously the 11mrnal body yields the required co11<lit1on"-. 
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With this discovery the pathology of tubercle is still only half complete. 
'Vhy do we not all become tuberculous? The bacilli of tubercle escaping 
from the body of the tuberculous by \·arious channels must be inhaled as 
dust by the many-why do the fow alone suffer? Obviously the only ade­
quate explanation is that the tissues of some must offer a more favorable soil 
for the de\•elopment of the germs than the tissues of others. Therefore, in 
addition to a specific irritant, there must be a specific susceptibility to cover 
all the facts.1 'Vith these two data allowed, we may summarize very shortly 
the chief facts in the pathology of tubercle as follows. The Bacillus tuber­
culosis gains access to the tissues, with air or with the food, the former being 
the more common mode i having lodged, the soil being suitable, the germ 
proceeds to multiply in loco. 'fhe presence of the germ in the tissues is a 
very mild chronic irritant, and causes corresponding inflammation. The 
products of inflamruatiou gather around the focus of irritation and take the 
spedal structural arrangement which has been described, and show the 
special tendency toward necrosis which has been noted. This necrosis is the 
one usual to albuminous tissues, viz., fatty. Tbe rods are carried probably 
by leucocytes into the parts immediately adjacent, and a series of secondary 
foci spring up around the primary focus, the secondary foci pass through 
similar stages toward necrosis, and from proximity blend wit.h the primary 
focus; thus the process spreads by means of a progressive local infection. 
There may thus result clestruclion of half or more of an entire organ, still 
we have to deal only with a local disease. But at any moment the germs 
may find entry to the blood, either indirectly by way of lymph channels, or 
by direct access to the hlood-stream, the walls of a vein or artery becoming 
tuberculous and the growth of bacilli actually penetrating their Jumiua. 
Being then carrie<l to all parts of the body and lodging here and there, they 
cause an indefinite number of secondary foci, and the disease uow has passed 
from a local to a general disease-acute rniliary tubercidosis. The secondary 
foci would doubtless pass through stages precisely similar to those just 
described in the local process, but that death occurs before such is possible­
the patient dying with all or most of the miliary nodules in the stage of the 
gray granulation. 

It has long been known that one great danger of patients with scrofulous 
disease of a bone, joint, or other part is the outbreak of general tuberculosis. 
Naturally this caused pathologists to regard the cheesy products of scrofu­
lous inflammation as very similar to the cheesy tubercle. It is rapidly be­
coming more and more certain that there is no difference between them. 
The microscope shows that in strumous granulation tissue miliary tubercles 
(Fig. 8) are always, or almost always. present before caseation sets in; and 
Koch and other observers have shown that the products of scrofulous inflam­
mation when inoculated upon animals, induce ordinary tuberculosis. T~ey 
have demonstrated B. tuberculosis in the inflamed tissues (though often in 
very small numbers), and have obtained pure cultivations of the bacillus 
from them. It seems, therefore, that "scrofulous" and 0 tubercular" are 
synonymous; that a scrofulous inflammation is caused by B. tuberculosis. 
Some still hold that tubercles and bacilli are grafted on, ns it were, to a 
scrofulous inflammation. But inflammations by causes other than B. tuber­
culosis are not excited and maintained in strumous subjects with such extra­
ordinary ease as to reqnil'e the hypothesis that the tissues are excessively 
vulnerable. If the diseased part (gland, synovial membrane, etc.) be com-

1 'l'he inoculnlion experiments on animals bear this outi for whereas some animals 

;~~cv~\~;.ea~·~(.:~ ~ht~h~11!f·~~~~~ ;~,a~;1'~~s~;;- ;~ ts1:u b~~ !• s~~ i ~i~~~P~?i~tr~~~i ~~s~~e~~~~r: 
more or le~s fuvorable nidus to the same poison. 
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pletely removed, an operation wound in the slrumous generally heals well. 
A strumous or tubercular subject is, therefore, one whose tissues favor the 
growth of B. tuberculosis. 

The most important point to be learnt from the above is that every tuber­
cular focus is a danger to parts around by local infection, and also to the 
system at large by general infection. It is not so certainly fatal as a cancer, 
for the tubercular material may become encapsuled and calcified or elimi­
nated; but the probability of inf~ction is so great, and the course of tubercular 
inflammations so chronic, that it is frequently right to remove the disease 

cofl~~f~i L~~hi~:1:rj~d8i~p~:t:::bfJ :~a:~~~;ye~~i~~o~~r~lea~~~u~:::~~~ of 
scrofula, it remains for us to complete the pathology by showing how the 
bacilli gain access to the scrofulous gland or joint. Koch's explanation 
of this is that the access is not a direct one, but that the bacilli entering 
primarily by the lung or the bowel establish a local tuberculous focus­
ruost probably in some lymphatic gland, and that from this focus bacilli 
enter the blood stream and accidentally lodge in some part or other of the 
body. The ditf~rence between this mode of infection of the blood stream, 
and that which gives rise to general tuberculosiH, would lie in this, that in 
the former case only a very limited number of bacilli (Koch says only one) 
gain access to the blood. in the latter an indefinite number. For the infec­
tion ofsuperficial glnnds-e. g., the cervical-Koch suggests local infection, 
through some scratch or other of that portion of the skin whose lymphatics 
drain i11to the affected gland. Many of the lesions of scrofula would 
then rank as secondary, whilst lesions of luog would be primary, resulting 
from direct iooculation. The bowel lesions (tuberculous ulceration) may be 
the result of direct primary inoculation-e. g., from the ingestion of food 
contaioing tuberculous matter i but far more commonly they result from the 
swallowing of sputa containing bacilli, the patient infecting his bowel from 
his lungs-this ulceration woul<i be secondary. 

Lastly, the tubercle theory of scrofula must account for the skin eruptions 
and catarrhs of mucous membranes which are frequent in the scrofulous. 
Have we here also to do with a specific irritation by bacilli? This is a ques­
tion not yet de6nitely answered, but it seems not improbable that such is the 
case. Should this be established then, one of the !1t.st remaining objections 
to the unity of the two diseases would be met. That cheesy glands form 
secondarily to scrofulous inflammation of skin is well known. 

ETIOLOGY m, TunERCLE.-This has been very largely covered in discuss· 
ing th(> pathology of' the disease, but some points still remain for considera­
tion. 'Ve may say first that there is no evidence that the bacilli of tubercle 
are <lerived from any other source than the animal organism, nor any evi­
dence that harmless bacteria may, under certain conditions in the body, 
develop into the poisonous bacilli of tubercle. How is the poison conveyed? 
In the vast majority of cases the vehicle will be the sputa of a patient already 
suft~ring from the disease. The sputa drying on some texture or other-e. g., 
the handkerchief-will shake into the air with the fluff from the texture, and 
as dust will be iahalecl.1 The evacuations from the bowel of the phthisical 
may cnntain numerous hacilli, but the danger of contamination of the air 
from this source will, with ordinary cleanliness, be but slight. 

Since animals are subject to tubercle, they too will be a source of infection 
to us, but in a difft:rent way, for they do not spit, and the evacuations appear 

1 The Jon~ \1 itt11ily of the tubercle germs must here be borne in mind. ln dried 
'PUlll tlu·~· lrnve bet>n r .. und iufecth·e R.fter 186 duys. See experiments of Fischer o.nd 
Schill (K0t:h, Die Actiologie der Tuberkulose). 
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to contain the bacilli only exceptionally. On the olhel' hand, the milk of 
tuberculous cows is undoubtedly in many cases a source of infection1 but 
only when the udders are actually diseased (Koch); and the flesh of tuber­
culous oxen (Perlsucbt) and tuberculous pigs will be poisonous. This last 
danger, however, is less than it appears, for the tuberculous-i. e., caseous­
lesions wi11 be apparent, and will naturally be avoided i the meat will 
obviously be diseased. With the exception then of the milk, the clanger 
from animals will not be great, and in any case far lees than from ourselves. 
Then, as to susceptibility; this, we have sefn, plays nu important part. 'Ve 
shall have herein an explanation of the hereditary transmission of tubercu­
losis; it will be that the parent hands down to his offspring tissues suitable 
for the cultivation oftbe bacilli-a good soil.1 We must observe here, that 
this susceptibility will include build of body, which also may be handed 
dowu . This finds application in the narrow, fiat, ill-formed chests, chests of 
small capacity and feeble movements, which are probably associated with 
feeble ciliary action in the air-tubes. Such chests are handed on from 
parent to child, and are so frequently observed in those who are or who 
become tuberculous in their lungs. 

The doctrine of distinct special types of body in scrofu]osis and tubercu­
losis (footnotes ou pp. 91, 93) will obviously fail with the proof of the 
identity of the two processes. 

Sex, so far as is known, plays no part in the etiology of tubercle. Con­
cerning age, it must be noted that cases of congenital tuberculosis or of 
tuberculosis in the newborn are extremely rare. This means that only very 
exceptionally will the fcetus become infected in 1dero. 

As to predisposing causes, these will take effect in the direction of lowering 
the vitality of the organism. They will be the same as those already 
enumerated under the etiology of scrofula, viz., overcrowding, damp dwell­
ings, insufficient food and clothing, etc. Dampness in particular bears very 
strongly on the subject, as shown by the relationship of phthisis and a water­
logged soil. 

Predisposing causes in the shape of disease, bronchitis, measles, typhoid, 
etc., may be again mentioned. 

TREATil!ENT.-For the surgical treatment, by erasion, enucleation, exci­
sion, reference must be made to the special sections on diseases of bones, etc. 
Ia parts not accessible to the knife it may be possible still to apply local 
treatment, as in the inhalation of antiseptic vapors in diseases of the lungs; 
but this treatment is still on its trial, and as yet the results are of doubtful 
interpretation. 'Ve shall in such cases, and indeed in all cases which do 
not admit of vigorous local treatment, probably do better by endeavoring to 
increase the resisting powers of the tissues by a hygienic and tonic treat­
ment. This is ptrfectly scientific treatment, as scientific as the destruction 
of the organisms themselves would be. To this end are indicated country 
air, and, in particular, sea air, also that of high altitudes and high latitudes, 
on account of its purity; a diet in which fats, to the extent to which they 
can be borne by the stomach and assimilated, should preponderate lead-liver 
oil is here of the greatest value and must rank as a food), and drugs of the 
class of tonics and alteratives-e. g. 1 the mineral acids, biu-k, quinine, the pre­
parations of iodine, the hypophosphites (e.g., Fellows'• syrup), the phos­
phates (e.g., Parrish's food); acid tonics; light bitter tonics; preparations 
of iron, nccordiug to the age and condition of the patient. It may here be 

1 Heredity will, no doubt, be CRpnble of being expluincd away in pnrt on the ground 
that the cl~ild inl111bit." the ~nme dwelling as the parent, 1;1.nd, thnefore, is expo~ed 
directly to rnfpction if the parent be tuberculous j but there ure facts in heredity which 
do not admit of this ex planation. 
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remarked that iron preparations and cod-liver oil and the phosphates are 
medicines which are to be taken up by the alimentary tract much in the 
same way as food; therefore, if a furred condition of the tongue, together 
with signs of gastric or intestinal disturbance, want of' appetite, constipation, 
etc., exist, it will be best to treat these first by gentle aperients au<l tonics to 
the alimentary tract: for this purpose few remedies are more valuable than 
small doses of rhubarb and soda or rhubarb and magnesia, or, in a child, 
small doses of castor oil, 11\. v, three or four times daily. H:iving obtained 
a clean tongue and regular action of the bowels, the iron and cod-liver oil 
treatment will find its proper place. 

On the 1mbject of scrofula and tuberculosis, consult Dr. Gee's article in 
Quain's Dictionary of .Medicine; Green's Manual of Pathology, six.th edition ; 
the Text-Books of Pathology of Birch-Hirschfeld, second edition, and Ziegler, 
third edition; aud in parLicular, Koch's article on the ".IELiology ofTuber­
culosifl/' in the 1Jlittheilungen aus dem kaise1·lichen Gesundheitsamte, vol. ii. 

UH.APTER VIII. 

LEPRO~Y (ELEPIIANTUSIS GR,'ECORUM); GLANDER:; 
AND FARCY. 

LEPROSY is a constitutional disease of chronic course, marked by curious 
pigmentary changes, by the development of diffuse or .nodular infiltrations 
in the skin, and by perversions of sensibility (hyperresthesia, anresthesia). 
The mucous membranes may suffer as the skin. The patient general ly suc­
cumbs to a specific form of cachexia. All or many of the above symptoms 
may be present in the same case, but the cutaneous and nervous symptoms 
may occur quite separately. 

bu~~~~08b~8ri~~ eth~e~~i~dt~s:;:: ~':~~ugu~e~er~ E~~f~~dg=~~rS~~;f:~d~i=~j~ 
indeed, in Central Europe generally, and hospitals were erected for the care 
and seclusion of the victims. It lingered in Scotland after it was extinct in 
England, and last of nil in the Shetland Islands. It now flourishes in Nor­
way and Iceland, nod is met with also in Spain and Italy. In Crete and 
Palestine it is found as of old i it infests the East and 'Vest Indies, and has 
been imported into Canada and Honolulu. It seems quite independent of 
climate and elevation; affects the people of certain villages, not those of 
neighboriug ones. Like all imported diseases, it is usually most prevalent 
on the sen-coast. 

It hus not been possible to refer the disease to any particular kind or state 
of soil-e. g., marsh laud-nor to any particular diet (fish); the disease in the 
past has been treated as contagious, and pathological evidence has somewhat 

b~v~:~~ :~~~i!~~eof~' l~a~t b~~: ~~:dd~~o;: l~~~d~t~ir :0b~~s tl~~::~~!~sib~s be~~ 
disputed ; so there has been and is still great obscurity as to the conditions 
under which the disease originates. 

8YM.P'fOMS.-The clinical foatures of the disease range themselves to form 
three types-the macula?·, the nodular or tuberculated, the ancesthetic. Pro-
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dromal symptoms indicative of general failure of health are usual, extending 
over weeks or ~ven years. 

The nodular form begins with the development of spots or patches of a 
red or red-brown color, which range in size from a sixpenny-piece to the 
palm of the hand; they may be slightly raised, are tender to the touch, nod 
partly disappear under pressure. The spots are irregularly distributed over 
the face, trunk, and extremities. This stage is generally spoken of as the 
macular form of the disease; it may persist for weeks or months. Then, or 
sometimes not till twp or three years after, nodules appear, varying from the 
size of shot up to that of hazelnuts, red·brown in color, firm or soft, the 
cuticle over them sometimes slightly scaling. They come out in successive 
crops at short or long intel·vals. The face is chiefly selected-the eyebrows, 
nose, lips, cheeks, ears; the diffuse and nodular thickening of these parts 
produces a peculiar leonine aspect of countenance (Fig. 11). The hands, 

Fw.11 . 

Tul.1·rculnrlepnlj!J. l)ra11·nhJ )Loonc.o;i11mJ. 

feet, limbs, mostly on the extensor aspects, arnl trunk, may show similar 
diffuse infiltration and nodules. The course of the thickeniogs is usually 
very chronic. Their fate, having rearhed maturity, may be slow disappear· 
ance, patches of pigmented atrophic skin marking their site, or they may 
break down into indolent ulcers, and by extension to the deeper puts and 
progressive necrosis produce great destruct1ou-lepra mutilans. The mucous 
membrane of the mouth, tongue, and larynx may suffer similarly, implication 
of the larynx being shown by a peculiar hoarse voice. Sooner or later a 
patchy form of an~sthesia of the surface develops, with the progress of the 
disease the constitution ~enerally suffers, a coudition of low vitality is estab· 
lished, and at the end of some eight to tea years the patient dies of cachexia 
or of some complication: exhausting diarrhooa, lung affections, etc. In 
England one is very apt at first to mistake nodular leprosy for syphilis, 
especially if this disease be also present. 
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Tu E AN JESTH ETrC FORM.-'ye have seen anresthesia appear in connection 
with the nodular and macular forms of leprosy, buL apart from such the 
anrosthesia may appear in skin which looks quite healthy or in parts of the 
skin which have previously shown pemphigus bullre. The an resthetic 
patches are very irregular in shape and distribution; often in their midst a. 
ptt.tch of normally sensitive skin may be discovered. The an::esthesia is com­
plete, and the patient may burn himself deeply without being aware of it. 

Frn. l:L 

One fon11or utro11h~· J>rebCnt 111 OrientAl lcprV1'y. 
The m1111cl1111ofth11 hand are a1rophio•d,es1){'<:iKlly 
thoeeor the fifth flng<•rand theintcrowci. !twill 
l.loacenal&o thatthrtl'r iuhmlphalnngeeofeomoof 
tbeftngenha\·edi<1;•111-r<'d- Ora11·nfrom 11.pntiC'nt 
of llloodecn bl1 l'rif,11.tt ho 1'riplica11 11 1Iospitril , 
MM!raa,by C.Mou110.i111my Mooddly. 

Fw. 13. 

.\na·~thC' lic Ie11ro..y :::-ketch of the htrnd ofa 
:'lladn1.11 IC'per, drawn by Moonc8fl\\·my. Tho 
nail~ are ;.ceo on the metacl\rpu1. The struc­
hlre or till' J)halangu l11u1 comJlletely dlsap· 
JM.'1trC'd,whil1>Ltho11kinlJearingthenall1has 
bcen prcr;{'rVt•d. Thcnailehave thenbeen 
tn:u1~fcrr~d to the mela!'llrp1t.I bone11. 

Atrophy of the skin, of the muscular, and, indeed, of almost all the structures 
benenth the insensitive surface, may occur, and very curious deformities 
resu lt-lepra mutilans. U lceration may appear in the anresthetic area. 
Superficial nerves, like the ulnar, may be felt as thick perhaps as the fore­
finger. 

MORBJO ANATOMY AND PATHOLOGY.-Both the clinical course and 
morbid anatomy of leprosy show its analogy with tubercle and other injective 
granulomata, among which it ranks as the most chronic. Post•mortem ex­
amination revPals the presence of a granulation tiBsue, either collected into 
nodules or diffusely infiltrating, in the skin, mucous membranes, and some­
times deeper structures. Even in the macu]ar form of leprosy this granula­
tion tissue is present in the skin, though only in small quantity. In the 
anresthetic form the nerves are found thickened by similar tissue, which, by 
pressure, destroys their conducting power. The pemphigus bullre which 
may precede the development of the anresthetic patch are perhaps the result 
of nerve irritation. The disease may spread along the nerve sheaths to the 
great centres. The pnrenchyma of' organs is more rarely involved. 

The microscope shows this granulation tissue to be quite like that of 
syphilis and lupus, qu. v.; !urge cells are frequent (lepra-cells). The knots 
are, however, less vascular than those of lupus. The breaking down of the 
leprosy knnts prohably results from obstruction of the scanty vessels (l'ide 
syphilis) feeding the ti:;sue. Of the three forms of granulation tissue, syphi-
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litic, tubercular, aad leproid, the last is the most slowly developing. All three 
forms may show retrogressive changes, and either be absorbed or break down. 

EnoLOOY.-In the cells of the growing leprous tissue, an organism, the 
Bacillus leprre, is constantly present. It is very like that of tuberculosis, 
but somewhat more slender and pointed at the ends. l\lultiplication is by 
spores. The bacilli occur in lepra cells and other smaller ones, rarely be­
tween cells. They stain like B. tuberculosis. By inoculation of animals it 
is possible to produce a local leprous lesion, but not a general disease. 

TREATMENT OF LEI>ROSY.-The GurjUn oil and the Chaulmoogra oil inter­
nally and locally are two of the remedies supposed to have a specific effect 
on the disease. Iodine, mercury, arsenic have all been tried; also, more 
recently, creasote and salicylate of soda internally. 

The late Dr. Bhau Daji employed a mode of' treatment with which he seems 
to have had considerable success. He died whilst still testing tbe remedy, 
and before he had made it public property. Many physicians in Bombay 
believed it to be the Gurjun or Chaulmoogra oil, with both of which Bhau 
Daji experimented; but he ultimately laid .them aside entirely for the oil of 
tbe HydnocarptUJ inebrians. of which the native name is Kauti. He gave the 
oil in doses of ll\..v-x, I believe, and also applied it locally. The treatment is 
well worth further trial. I have learnt the above from a Civil Servant who 
knew Bhau Daji well, who watched his cases, and was told by him the name 
of the drug used. 

Apart from specifics, the lines of treatment are removal from the leprous 
district, and then a supporting dietary with tonics. The local lesions may 
either be treated on ordinary lines or local applications of the specific reme­
dies ruay be employed. 

In estimating the value of any treatment the naturally chronic course of 
the disease must be remembered, and also that prolonged periods of quies­
cence are not uncommon apart from treatment. The good effect of simple 
attention to hygiene is also marked. 

GLANDERS AND FARCY. 

These are varieties of one disease due probably to difference in the point 
of entry in the poison through the nasal mucosa or through a breach of the 
skin surface. Primarily diseases of the horse-tribe, they are communicable 
to man and other animals. 'Vhen the local manifestations affect primarily 
or chiefly the mucosa of the nasal cavities, the disease is called glanders, but 
when the skin and subcutaneous lymphatics, it is calledfarcy. 

These two forms are essentially identical; pus from either will produce the 
other, and the one form, as a rule, terminates in the other, if the animal live 
long enough. 

The disease, whether as glanders or farcy, may be acute or chronic. 
Acute glanders begins, after a variable period of incubation (three to eight 

days usually, sometimes three weeks or more), with high fever, often rigors, 
sometimes vomiting and diarrhcea, and severe pains in the joints. The rigors 
may be repeR.ted, when the disease closely resembles acute septicremia or 
septico-pyremia; loss of strength is rapid, the typhoid state (p. 58) super­
venes, and the patient dies comatose. More or less dyspnc:ea is often a marked 
symptom toward the end. 

The first signs of the nasal affection are, c:edema of the fa0e, especially of 
the orbits, extending to the scalp; then follows a continued flow of di,scharge 
from one or both the nostrils, at 6rst thin and serous, then thick and glairy, 
like the white of au egg, but after a time opaque, purulent, bloody, and 
horribly offensive. The ulceration of the mucosa, to which this is due, may 
lead to perforation of the septum or caries of bone. 
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A rash ali:;o marks the disease. It begins as red spots, like flea-bites, which 
soon become papular and shotty, then vesicular and ofLen hemorrhagic, and 
finally pustular. The pustules burst and leave foul ulcers which may spread . 
The face is a common seat for the eruption, but it may occur anywhere. 
Rimilar pustules appear on the pharyngeal mucous membrane and extend 
into the bronchi, causing laryngitis and bronchitis. 'Yhen lying on the 
back, the nasal discharge runs into the pharynx and causes ulceration of 
the palate, etc. 

Dijfu..iJe 1mppnrations now appear beneath the skin, lymphangitis is com­
mon, absce:sses form in and among muscles, in the substance of organs and 
in joints. 

In aculefarcy the general symptoms are those above gi\·eu. The first local 
symptoms are bard cord-like swellings of the subcutaneous lymphatic ''essels 
and glan<ls, called farcy-buds. These break down more or Jess quickly, 
leaving foul ragged ulcers discharging a copious thin bloody fluid. Com­
monly the usual di~cbarge and signs of affection of other mucous membranes 
appear before death; also the other suppurations mentioned above. 

The symptoms are slowly developed, and pauses occur when the above 
diseases are chronic; they may la.st even months, with the esla.blishmeat of 
a condition like hectic. 

The diag1wsis from acute py:emia depends upon the presence of nasal dis­
charge, the early development of the rash, and the possibility of infection 
from glandered horses. 

PATJIOLOUY A:-JD ETroLOGY.-ln the nodules of glanders and farcy, a 
bacillus, like, but smaller, thnn the bacillus of' tubercle, has been discovered i 
it has been cultivated hy Schlilz and LOfffer,1 und inoculated on horses with 
production of glanders. It must, therefore, be considered the contagium. 
The nodules consist of Nund cells, in which vascularization is very imper­
fect or absent, degeneration rapid, and the larger cell-forms do uot occur. 
They vary in size from a bean downward; diffuse infiltrations are met with. 
In the more acute cases all stages of inflammation up to Lhe most acute 
suppuration are met with. The disease1 therefore, differs from the other 
infective _qrmutlomata ch iefly in its greater acuteness. 

'1'1u:ATMENT.-E:!sentially that which is serviceable in septic:emia nud 
pyremia, qu. 11. The strength of the patient must be supported by every 
means at our disposal. Abscesses must be opened, and chloride of zinc or 
sublimate freely u!:led, to prevent them from acting as sources of infection. 

GIL\.PTER IX. 

VEXEREAL DISE.~SES. 

Tms group consists of infective diseases due to poisons communicated 
from the diseased to the healthy, usually during sexual intercourse. They 
are introduced here to bring syphilis into its natural position among the 
infective granulomatn. There are tbree varieties. 

1. GoNORIW<EA.-A.n inflammation 1 generally suppurative, of the mucous 
membrnue of the male or female genitals. It may cause suppuration in 

1 i\l itth. a. d. kaiserl. Gesundbeitsamte, Berlin, vol. ii. 
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lymphatic glands, otherwise it usually spreads only by continuity of tissue. 
Sometimes, however, secondary inflammations of joints, and perhaps of other 
structures, result. 

2. SOFT CaANCRE1 CaAxcnom, NoN INFECTING Son&-This is a highly 
contagious ulcer, capable of' being inoculated in almost unlimited succes.:1ion 
on the same patient. But that it frequE-ntly causes suppuration in the 
nearest lymphatic glands, it would be a purely local disease; beyond this no 
secondary bymptoms ever result. 

3. SYPHILIS.-Tbis is a general infective disease running a very chronic 
course. At the point of inoculation of the virus, in a month or so, a papule 
rerutt.rkable for its hardness (indurated papule) develops. and often ulcerates 
superficially (hard chancre, ind1trated or i11fecti11g sore). These are apparently 
due to local irritatiiJD of the virus. But some of this passes on into the 
lymphatics1 and some again hns entered the blood; the former causes swelling 
and induration of the nearest glands, the latter multiplies in the blood, end 
produces, in the course of a few weeks, a number of inflammations of skin, 
mucous membranes, and other tissues, known as secondary symptoms, and 
many of which are frequent means of propagating the disesse. These con­
tinue to appear for one or two years, or longer; and are succeeded, often 
after a pause of many years, by charac1eri~tic inflammations (gummata, 
syphilomata) of the deeper connective tissues. This disease is, therefore, 
absolutely distinct from the above. Diffil'ulties in diagnosis do, however, 
occur, as will be pointed out. It may be mt"ntioned here that much confusion 
arises from the not infrequent inoculation at the same time of the poisons of 
both soft and hard chancres. 

GoNORRHmA AND URETHRITIS. 

Gonorrhrea is an infective inflammation of the mucous membrane of the 
urt:thra in the male or of the external organs in the female; thence it may 
spread widely by continuity of tissue. It occasionally excites suppuration 
in the nearest lymphatic glands; sometimes it is complicated by secondary 
inflammation of joints and fibrous tissues. 

CAUSE.-Contact of the mucous rnt:mbraue with gonorrhceal pus almost 
certainly produces the disease. In gonorrhreal pus large cocci are found 
upon the surface of epithelial cells, placed at a distance equal to the diameter 
of a coccus from each other. These are constantly present, and are not found 
in non-gonorrhooal discharges; they are found also in pus from gonorrhreal 
conjunctivitis, in conjunctivitis of ne\\ born children, and in fluid from 
gonorrhceal arthritis. Vaginal and urethral secretions not containing gono­
cocci, produced no urethritis when inoculated upon men, but secretions 
containing them caused urethrilis after a short incubation in the same men 
(Welander, Gaz. Med. de Paris, No. 23, 188~). The cocci have been culli­
vated and successfully inoculated by Bockhardt and Bokai. 

Urethritis in the male may be caused also by mechanical violence (e.g. , 
introduction of instruments), cantharides, turpentine, and other drugs; 
irritation of worms in the rectum of an unhealthy child; acid and irritating 
urine, especially in gout; other chemiral irritants, nurny of which may be 
met with in menstrual, leucorrhceal, aud other discharges from the female 
organs. It is these cases of urethritis, w~1en contracted from sources beyond 
suspicion. that have given rise to the beht!f' that gonorrhcea is not a specific 
disease. But these are distinguished from gonorrhcea by their mil<ler course, 
by the nhsence of incubation, by the ahsence of g1>0ococci from the discharge, 
by their alight tendency to sprl'ad, whilst they never infect distant parts. It 
is possible, however, that there may be organisms other than the gonorrhceal 
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capable of exciting urethritis. The author has seen violent urethritis an<l 
abscess of' the navicular fossa traced to connection with a chaste wife wearing 
a intrauterine peesary. 

The symptoms of simple urethritis will be gathered from the description of 
gonorrhrea, and common sense will suggest the mod ifications of treatment 
required. 

8YMPTOllS OF GoNORRIICEA. IN ~IAN. -After an incubation of two to 
eight days, usually three or four, the symptoms begin. The inflammation 
starts in the fossa navicularis and travels backward. In the first stage, the 
patient notices a little itching at the orifice of the urethra, which is rather 
swollen and red, with a slight serous or thin whitish discharge. If' the 
disease is not checked, it passes after a fl:!W days into a second, or acute 
inflammatory stage. The discharge becorues thick and purulent, often 
greenish, or tinged with blood. The penis swells i the glans red, tender, 
and often excoriated . In consequence of the tume6ed tender slate of the 
urethra, the stream of urine is small and forked, and passed with much 
straining, pain, and scalding. The groins, thighs, perineum, and testicles 
ache and foe! tender i an<l Lhe patient's rest is disturbed by long-continued 
and pRinful erections, and by chordee-that is, a painful crooked state of the 
penis during erection. This arises from infiltration of the corpm spongiosum 
urethra:, which glues togeLher the cells, so that when the penis is turgid with 
blood, it is bent downward, producing much pain. ln London, the symp­
toms of gonorrhcea are not often so acule as above described. After seven 
to fourteen days, a third stage sets in, the above symptoms abate, and in 
another week have almost disappeared, but a dimini8hing rather thin dis­
charge remains for two or three weeks longer, anrl then it disappears. It 
may, however, per~ist for months or years, and is Lhen called a gleet. This 
is a serious thing. for in the great majority of cases it is due to a granulating 
patch in the urethra-i. e., to a chronic infillmmalion which sooner or later 
will end in stricture. Such a discharge may be due also to chronic follicu­
litis, warts witbin the urethral orifice, a concealed chancre, chronic prostatitis, 
or the irritation of a stricture. A short speculum will show the warts or 
chancre; an olive-headed sound will, as it is withdrawn, detect tender patches 
or sli)!ht nnrrnwings. 

Cor.tPLICATIONS. - These are inflammations of portions of' the genito­
urinary tract affected by extension; less often, of parts at a distance. 

Retention. ofw·ine from swelling of the mucous memhraue and spasm of 
the periuretbral muscles is not uncommon in the second stage or at any period 
from expnsure, drink, or sexual indulgence; it will be treated of later. 

BALANO·POSTHITIS.-Acute suppurative inflammation of the surfaces of 
the glans and prepuce from irritation of the rlischarge, often coupled with 
phimosis from swelling of the foreskin, or parapltimosi.8 should this be forcibly 
retracted. 

Hemorrhage from the urethra during cbordee is rarely severe, and often 
gives relief'. 

Ansc.ESS.-This mny begin in a urethral follicle. A tender submucous 
knot forms and usually bursts externally, but may du so into the urelhra, 
or both wa)'S, leaving a troublesome fistula. Or it may begin with brawny 
swelling and pain about the bulb, fluctuation being late to appear. Or sup­
puration may start round about an inflamed Cowper's gland, the abscess 
then lying on one side of the bulb. The two latter kinds tend to burrow 
widely before poinling, and may cause reteution by pressure. They may 
burst into the urethra, discharge by that channel, and heal; but there is 
danger of extravasation of urine. 
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PROSTATlTIS.-Acute or chronic. (See "Diseases of Prostate.") Some· 
times with grave general symptoms an abscess forms round the prostate and 
between it and the rectum. After some days it generally comes toward the 
perineum. 

With the above, symptoms of cy.1lil'is and great irritability referred to the 
neck of the bladder are usual. Very rarely inflammation extends up the 
ureters and all the symptoms of single or double pyelitis occur. This is 
almo~t always fatal, though the case may be a long one. Curiously, it may 
arise from a very slight urethral discharge. . 

Epididym.iti.s and orchitis by extension down the vas from the prostat1c 
urethra. (See" Diseases of Testis.") It is common after the second week, 
especially in third and fourth. 

Inflammation of the inguinal glands, rarely runuing on to abscess (bubo), 
with the usual signs, though fluctuation may be slow in developing. Lym­
pbaugitis of the dorsal lymphatics of the penis, with considerable swel1 iug of 
the skin, may be present. 

Gonorrlu.eal rheumatism is apparently due to the entry of the gonorrhceal 
poison into the blood and to its settlement in one or several joints and 
fibrous tissues. It may begin at any time, but it is most common late in the 
disease, and especifllly in young men of fair complexion and strumous or 
delicate constitution . It is characterized Ly irregular and not very high 
fever, with swelling and pain of one or more joints of the lower, more often 
than of the upper limb; at the same time pain in one or several aponeuroses 
is complained of. There may be free effusion, or little fluid and much 
swelling of the synovial membrane of the joints. Utiually one or two joints 
only are affected, but almost all the larger articulations may be, one after 
the other; commonly in such cases the disease settles and persista in one 
joint. Occasionally suppuration occurs, and there may then be superficial 
abscesses as in pyemia; more often movement of the joint is much impaired 
by cicatricial contraction of the capsule. Amoag the fibrous tissues affected 
may be mentioned the sclerotic, and the plantar and lumbar apooeuroses, 
and the outer part of the fascia la ta. Free sour sweating does not occur. 

The disease is very obstinate, crippling patients for months by pain and 
for life Ly ankylosis. It is liable to recur with each attack of gonorrhcea. 

By inoculation from the urethra other mucous membranes may be iu ­
fected-e. g., that of the rectum, nose, and eye. 

Gonorrlueal conjunctivitis is most serious, and if not properly managed 
may end in sloughing of one or both cornere, and total blindness. This is 
owing to the rapid and intense swelling of the conjunctiva (chemosis), by 
which the cornea is deprived of its nourishment. Haziness of the coruea is 
the sign of danger. 

TREA'l'.MEN'r OF THE FrRST STAGE.-ln the first stage the plan of treat­
ment found most efficacious is the use, six times daily, of a mild seclath·e in­
jection such as the lotio plum bi diacetatis (F. 232). A narrow strip of lint 
should then be well soaked in the lotion, rolled round the penis, and covered 
by a piece of thin oilskin; or, better, the penis may hang in a waterproof 
bag having a little salicylic wool at the bottom to catch the discharge, which 
should always be allowed to run away freely. The bowels should be freely 
opened by 1:1ome saline aperient, and a mild sedative (F. 81, 83, 88, etc.) 
should be taken every night. Rest, if possible. A milk, fish, and soup 
diet, and abstinence from all alcoholic liquors, from strong coffee or ten, and 
from highly seasoned food of every kind, should be enjoined: and diluent~, 
such as soda- or barley-water, linseed tea, milk, and cocoa, should be freely 
used. 

The manner of injecting is important, as the efficacy of the lotion depends 
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entirely on its free and repeated application to the whole of the diseased sur­
face. Before any injection the urethra should be washed out by micturition 
or a syringeful of lukewarm water. The patient should use a three-drachm 
glnss syringe, with n small bulbous extremity, and ha\'ing filled it, should 
introduce it for half au inch with his right hand . Then, holding upright 
the penis with his left forefinger and thumb, so as to compress the urethra 
against the syringe and prevent any of the fluid from escaping, he should 
push down the piston, Jetting the fluid pass freely into the urethra. The 
syringe should now be withdrawn, but the orifice should still be compressed 
laterally, as near the end as possible, and the fluid be retained for two or three 
minutes i after which, on removing the finger and thumb, it will be thrown 
out by the elasticity of the urethra. It is always worth the surgeon's while 
to .11ee that the injection is properly used . 

OF TUE SECOND STAOE.-In a first attack in a young irritable subject, 
the patient should be confined to the house. Walking and horse exercise 
should be prohibited. The scrotum should be supported by a suspensory 
bandage. Diet as above. The scalding will be relieved by sod. bicarb. gr. 
xxx, tr. hyosc. 3ss1 aq. ad 5j, 6tis hor., and a general bath of the tempera­
ture of 90° to 95° i but the bath should not be too warm, or it will excite 
the circulation nn<l bring on erections. The bowels should be kept open 
rather freely, and sleep be procured by Dover's powder or other anodyne, 
every night, whilst there is much pain and chordee (F. 81, 83, etc.). When 
there are much pain and scalding, injections are harmful, unless it be one of 
extr. bellad. gr. ij ad ,5j, very gently used. As the symptoms subside zinci 
sulph. gr. j-ij, may be added and the belladonna soon omitted. The sul­
phate of zinc generally suffices to cure i the strength may be increased to 
four or six grains. In very acute cases treatment by diet, alkalies, anodynes, 
baths, uud rest, without injections, is best for the time being. Ho also during 
acute epididymitis. 

01', THE THIRD STAGE.-When scalding is gone and the discharge is 
getting thin, copaib1t, cubebs, and eandal-wood oil (ntx-xxx thrice daily) 
are very useful. They are eliminated by the kidneys, though not as such, 
and act Jocall.v on the mucous membrane (F. 336). Gopaibn and cubebs 
are very nauseous, and sometimes cause vomiting, purging, aud a papular 
rash. 1rhe sulphate of zinc injection may be strengthened1 or others tried 
(:F. 2.54, etc.). Tonics of every kind, bark, zinc, and steel, are all of service 
(F. 16, 18, 26, 27). The patient must Jive a most regular life, and avoid 
late hours nod stimulating Jiving. If he wants to make water oftener than 
nntural, and there is nn uneasy sensation in the urethra afterward, and the 
urine deposits a mucous cloud, Pareira bra.va, buchu, and uva urbi will be 
advisable. If' the urine is preternaturally acid or alkaline, or th~ digestive 
organs deranged, the case should be treated as directed in the section on 
urinary deposits. If the health is materially enfeebled, aff'usion of colrl 
water on the genitals, cold sea-bathing, blisters to the perineum, bark and 
steel, good living, and perfect chastity of body and mind, are the necessary 
remedies. If the discharge continue, the cause of the gleet must be carefully 
sought. It will generally be a patch of granular urethritis and perhaps 
slight narrowing of the canal. This is best treated by the passage, every 
other clay, of the largest sized steel bougie that the urethra will take i some 
gren8e it with a stimulnnt uintment-e. g., ung. hydr. rub., cold. If' this fail, 
apply a little solution of argent. nit. (gr. x ad 3.i) to the granular surface 
by n special syringe, make the patient wash out the urethra immediately 
after, and confine him to bed for a few days. Then use ordinary injections 
and the bougie. Internal urethrotomy is the final remedy. 

Treatment of some kind should continue so long as the mentus is occa-
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sionally sealed of a morning-for granular urethritis surely leads to stricture. 
BesiJes, it is impoesible to gay '\hen the discharge ceases to be infective. 

TREATMENT 01<~ COMPLlCATIONS.-Painful ereclions and chordee may be 
relieved by avoiding sexual excitement, by moderate diet, and lying on a 
hard mattress, by a bag of cold water, Dover's powder gr. x, an<l a supposi· 
tory containing camphor gr. v-x, at night. Balanitis and phimnsis must 
be treated by frequent washing under the prepuce. Abscesse~ should be 
opened as soon as possible to prevent their bursting into the urethra. Cellu· 
litis from extravasation must be treated as usual. Hemorrhage may be 
checked by cold water or ice and pressure on the urethra. Swelling of the 
glands in the groin may generally be removed by rest, and, if nece:ssary, a 
fow leeches. 

For gononhceal rheumatism the patient should be confined to bed, and 
have \\arm baths. The bowels should be cleared by an aperient, and then 
ammonia with leruou juice, every four or five hours, and a dose of D.;ver's 
powder at bedtime. Fur treatment of joints, see" Diseases of Joints.11 In 
the chronic stage: Iudide of potassium, bark, volatile tincture of guaiacum, 
and warm sea-bathing are the remedies. 

In gunorrlueal conjunctfritis protect the sound eye with a watch-glass fixed 
on with India-rubber plaster, cart:fully stuck down toward the nose, but 
with an opening left externally for ventilation. Caution every one as to the 
infectiveness of the discharge. 'Vash away the discharge every hour with 
a gentle stream of water or boracic lotion. Grease the lids with vaseline to 
prevent their adhering. If seen early, cold or iced compresses may be used, 
but in most cases boracic fomentations (changed every hour) will be found 
more comforting and efficacious. Four to six times a day, having washed 
away the discharge, put a few drops of nitrate of silver lotion (gr. ij to 3j) 
into the eye. In the most severe cases evert the lids and brush them with 
a lotiou containing arg. nit. gr. xx ad 3,j, neutralizing it with salt solution 
in fifteen secouds, and make radial cuts through the swollen conjunctivn. 
Chloroform may be required: repeat when the discharge be~omes again pro­
fuse, but not oftener than once a day. Continue treatment till discharge has 
quite ceased, and thickening of lids gone. Use no nitrate of silver till the 
discharge is free. 

Go~oRRHCEA. IN 'VoMAN. 

It begins at the opening of the vagina1 and way extend to the uterus and 
Fallopian tubes, to the ovaries, and even cause fatal peritonitis; the urethra 
is affected and extension to the kidneys may occur as in man. 

SYMPTO!\IS.-Swelling and re<lness of the mucosa, tenclernes.s, pain in 
walking, ardor urinre, and discharge soon becoming purulent. In ten to 
fourteen dnys acute symptoms are gone, but a good deal of discharge from 
the posteriur cul de-sac or cervix remains. Also a little can be pressed from 
the urethra, where it long remains. It may last years, its presence being so 
little evident that" latent gooorrhcea" has been described; but presence of 
the disease is proved by coruruuuicating infection, by ophtbalmui of a child 
born, or by sudden extension to the pelvic peritoneum. 

D_IAO~OSis.-Uuless gonococci are to be regarded as proof, it is often im­
possible to distinguish between simple and specific vaginitis. Pus in the 
urethra generally means specific. 

TREATJ\IEN'r.-D1et and habits must be regulated as above directed. At 
first rest 111 bed, warm baths, fomentations, mild purges, and injections of 
warm water, bella<lunna lotion or astringents, according to the amount of 
irritation. The womau should lie on her back, pass a long tube to the top 
of the vagina and inject with a Hif!gm::ion's s-yringe or from an irrigator. 
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All pus should first be washed out with warm water. Then gr. Ix of sul­
phate of zinc or alum should be dissolved in a quart of water and the whole 
slowly injt'cted; to be repeated thrice daily. A plug of wool soaked in 
glycerin of' tannin may then be packed round the cervix. Terebiothinate 
drugs (copaiba etc.) are of use only in checking urethral discharge, when 
astringent injections also should be used. In any obstinate case insert a 
speculum and apply powdered alum in some quantity to the deeper parts of 
the cantll, especially the posterior cul-de-sac; if copious mucupurulent dis­
charge is issuing from the os, touch the cervical canal with nitrate of silver. 
Treatment should be persisted in till al I symptoms and discharge have dis­
appeared; also gonococci. It is very difficult to tell when a cure is perfect; 
pl>wer of infecting may remain for years. 

Abscm in Bartholin's gland is common; it forms a large, red, very tender 
swelling on one side of the vaginal orifice. It must be freely opened on the 
vaginal aspect, the part kept clean by frequent use of boracic lotion. A bit 
of lint steeped in the lotion may be worn and frequently changed. 

Gonorrlu.eal ovnritis, characterized by pelvic hypogastric pain and tender­
ness, with some fever and perhaps vomiting, must be treated by rest in bed, 

1·ret~~n~t~~i1:1~g:~~;t[!~:~!~t!~fe~ ~:11~~:un:isi1~:ct},o~~;ea=sli!F\~:!;en.'' 
Dangerous ones are rare. 

SOFT CuANCRE, CJYANCROID, NoN· LNFECTINO 8oRE, AND Sr.ouoHING 
AND PuAGED11-:N1c SonE. 

The soft chancre is a highly contagious ulcer, communicable only by the 
direct or mediate inoculation of chaucrous pus upon some breach of surface. 
This pus contains a virus which has not yet been isolated, which obviously 
multiplies largely at the site of inoculation, which frequently finds its way 
to the nearest lymphatic glands, exciting suppuration: but it apparently 
does not enter the blood, ttnd it never causes general symptoms; nor does 
the disease confer any immunity against itself, the pus of a chancre which 
is not healin~ being inoculable upon the bearer almost indefinitely. 

SYMPTO:oirs AND COURSE.-These may be studied when this sore is pro­
du<"ed by inoculation. During the first twenty-four hours the puncture 
reddens, on the second and third dnys it swells slightly, and becomes a 
pimple, surrounded by a reel areola i from the third to the fourth day, the 
cuticle is raised by a turbid fluid into a vesicle, which riisplays a black spot 
on its summit, consisting of the dried blood of the puocture i from the fourth 
to the fifth day, the morbid secretioo iocreases and becomes purulent, and 
the vesicle becomes a pustule with a depressed summit. At this period the 
areola, which had increased, begins to fa<le, but the subjacent tissues become 
infiltrated. It generally bursts on the fifth or six:th, leaving a soft chancre. 
This is a circular ulcer with sharply cut. slightly irregular, perhaps under­
miued edge, surrounded by a ring of inflammation; it usually involves the 
whole thickness of the skin or mucous membrane; and its base looks worm­
ettten, spongy, and is of gray or yellow colM; there is no induration or thick­
cuing of its base or edge, so thH.t the sore is hardly detected by grasping it 
between the fingers i the discharge is yellow-white, opaque, and watery; the 
part is tender illlcl often pamful. The discharge being inoculable on the 
bearer, soft chaocres are frequently multiple. 

After increasing for seven to ten days1 the ulcer becomes stationary for 
two or three weeks if nothing is dune; it then granulates, its discharge loses 
its infective power and becomes healthy pus, and the sore changes to a 
hen.Hug ulcer. 
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SEAT.-.Alruost always the genitals-on the inner surface of the prepuce, 
in the furrow round the glans, or by the frrenum in mun i j11st within tbe 
posterior commissure or on the nymphre in woman. The uninjured skin is 
impervious to the poison, but a scratch on the finger may be infected. 
Extra-genital hard chancres are generally due to inoculation from secondary 
lesions of lips, nipple, etc., none of which exist in soft sores. Chancres occur 
in the male urethra and on the cervix uteri: these seats are liable to be 
forgotten. 

V ARIETIES.-The sore may be quite superficial, the edges not at all under­
mined; this variety may heal in a few days. The base may become decide<lly 
indurated, but the thickening has not the circumscribed character of a typical 
bard sore. It may, however, be impossible at once to make a diagnosis 
between the two. It must be remembered that the syphilitic poison may 
have been inoculated with that of the soft sore, in which case the sore or its 
scar will surely indurate in three to four weeks' time. 

COMPLICATIONS. PHAGED.ENA.-Soft sores are occasionally affected by 
an intense iuflammation leading to necrosis of the surrounding parts and 
rapid spread of the ulcer. Sometimes this complication is obviously due to 
the accumulation and putrefaction of discharges beneath a. long foreskin; in 
other cases it sets in in spite of every attention to cleanliness, the sore pos­
sibly having been contracted from a similar case. Almost always the gen­
eral health has been lowered by privation, intemperance, etc. Thus the 
celebrated "Black Tim," which affected the English troops in Portugal in 
the Peninsular 'Var, seems to have been a sloughing of the penis from acutely 
inflamed chancres, with a good deal of general disturbance. A good many 
phagedrenic sores are not soft, but syphilitic, and are followed by secondary 
symptoms (B. Hill). 

Every stage may be met with between an ulcer which slowly spreads and 
one which extends so rapidly that its surface remains covered with dead 
tissue of color varying from ashy-white to black. Some ulcers (serpiginous) 
extend at one side and heal on the other, thus covering large surfaces. A 
hole may form in the prepuce through which the glans protrudes, much of 
the glans and penis may be destroyed, the urethra ruay be opened and a per­
manent fistula left, or free hemorrhage may occur from eroded vessels. 

Buno.-About thirty per cent. of all chancres are complicated with abscess 
in or around the inguinal glands on one or both sides-generally on that at 
which the sore is situate? It is of two kinds, simple and virulent. The 
simple is analogous to the suppuration which follows the absorption of irri­
tant stuff from simple sores; the pus formed is not iuoculable. But in the 
virulent the abscess cavity is sloughy, the pus produces soft sores when inocu­
lated, and the resulting sore may spread with all the characters of a soft 
chancre. Sometimes ou opening a bubo a swollen gland containing pus is 
found in it; this is infective, that around it is not. A chancrous bubo may, 
like the soft chancre, be serpigi1wus1 extending over the abdomen or groin i 
or pltagedrenic, perhaps laying bare the great vessels and endangering their 
integrity. 

Bubon d'emblfle is the name given to a bubo supposed to arise from the 
absorption of chnncrous poison without any breach of surface having occurred, 
It is very doubtful whether this Ctlll happen, as buboes certainly occur after 
very slight chancres have healed. 
SYMP'rOM~ OF Buno.-At first one or more glands become swollen, tender, 

and painful; then their outline is lost and the tissues round about them 
become infiltrated and more or less quickly the skin reddens over them. 
Sooner Ol' later the brawny mass softens, the skin thins, and the abscess 
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bursts or is opened . It is then often found that the cavity is much larger 
than the area of softening would lead one to expect. 

Lymphangitis, perhaps with abscess, along the penile lymphatics, may 
occasionally occur. 

Purnos1s.-Not uncommonly the irritation of a chancre leads to phimosis, 
or tins may be congenital. The patient comes with the foreskin reddish and 
swollen, and a free discharge from the orifice. Is it simple balano-posthitis, 
gouorrhrea, or chancre? Tbe situation of the pain in micturition is of much 
help; if the orifice of the urethra can be seen, redness1 and swelling of the 
meatus and discharge issuiug point to clap; often localized pain and some 
induration ubout a sore can be felt through the prepuce. 
TREATME~T OF CHA~CRE.-Finely powdered crystals of iodoform should 

be dusted on the sore night nnd morning, the part being washed with boracic 
lotion at each dressing; a bit of rag spread with boracic ointment should be 
placed on the sore, between it and any adjacent part. This often cures in 
ten to fourteen days. 

Now that local anresthesia can be induced by cocaine, treatment by cau~ 
terization will probably again come into use-either by the actual cautery or 
strong nitric aci<l to the dried ulcer. The whole surface must be thoroughly 
destroyed. Any simple antiseptic dressing may then be used. The slough 
is qui<'kly cnst, and the sore granulates and heals. 

If phimosis be present, but discharge and swelling only moderate, frequent 
syringing with lotio plumbi or 1 in 40 carbolic may subdue the inflamma­
tion i the foreskin !:lhoul<l be distended with the lotion. Should discharge or 
swelling increase, or should the nature of the case be doubtful, circumcision 
should be doue1 chancres, if found, being well scrubbed with lint soaked in 
chloride of zinc (1 in 12) or sublimate lotion (1 in 500) after the foreskin 
has been slit up. If the sore cannot be entirely removed, cauterize the part 
left freely with the thermocautery. 

Phagedama is treated at the Lock Hospital on Hebra's plan, viz., immer­
sion in a bath at 98° F . for ten hours daily, or constantly in the most severe 
easel'. 'Vhen out of the bath, iodoform and boracic fomentations should be 
appli<::cl . The treatment given under hospital gangrene may be used if the 
nbove cannot be carried out. 

Ammonia nnU bark, iron, cod-liver oil, and good food must be gh•en i also 
small doses of mercury may be tried if there is reason to think that the sore 
is s.vphilitic. Morphia or cocaine may be required to relieve pain. 

Buboes must be opened ns early as possible and great care paid to drainage. 
A gland surrounded by pus should be removed. Loug sinuses are frequent, 
and should be carefully sought for, drained or slit up. Blue edges in old 
cases must be cut away. The virulent forms must be treated like the cor· 
responding states of chancre. Fixation of the hip on a Thornas's splint may 
be necei:snry, noel is always useful to cause sinuses to heal; pressure by a 
truss may be valuable. The preventive treatment is that of abscess. 

VENER CAL \VARTS.-These are common, from the irritation of gonorrhceal 
or chaucrous discharge, on the inner surface of the prepuce, on the glans, 
on the Jabhl, and rouud the anus. They may be few or very numerous. 
They are bright red, pedunculated, very vascular bodies; on the labia they 
may form ('aulifiower-like masses as large as the fist. They may be cut off 
with scissors nod touched with solid perchloride1 or, if large, removed with 
the thermocautery. Recurrence is frequent and much favored by moisture, 
so keep the parts very dry and clean. Mauy small warts may be got rid of 
by rubbing them thrice daily with a powder composed of equal parts of 
snvine and verdigris. 
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SYPHILIS. 

Syphilis may be defined as a chronic general infective disease, the virus of 
which is capable of inoculation at any breach of' surface. The disease may 
likewise be transmitted hereditarily. The clinical history of the diiseuse 
must be consider~d under two headingt11 that of acquired syphilis and that 
of congenital syphilis. 

l. ACQUIRED SYPilILIS. 

INOCI;LATJON.-The poison of syphilis gains access at some point or abra­
sion of the surfRce. The abrasion speedily heals, provided no other irritant 
have been present along with the syphilitic virus. Nuw follows a pt'riod of 
latency or incubation, which may last from ten days to between six and seven 
weeks, but averages three to four weeks. 

PRrnARY STAGE.-At the end of this time the initial or primary lesion 
appears at the point of inoculation. It ruay take the form of a hard, reddish, 
desquamating papule, from one-eighth to one-half inch across, especially upon 
dry parts exposed to little irritation. M1.1ch more commonly the papule 
ulcerates superficially; we then have a sharply cut, shallow excoriati11n with 
a smooth pale red base secreting a little watery flu id and surrounded in al l 
directions by much firm infiltration. The excoriation rests upon a small, 
well-dtfined mound, as it were, which feels like a piece of gristle, and has 
round, sloping margins. Naturally it lasts weeks or mouths. Sometimes 
the ulceration is more free than above described. There is little or no pain. 

Ioduration and superficial indolent ulceration are the chief characteristics. 
Induration may be slight, but is rarely found absent if the base of the sore 
is fairly taken between the finger and thumb. \Vhen only a thin, firm layer 
exists (frequent on body of penis), it is called parchment induratiuo. lndura­
tion may persist for months after the healing uf the sore. Frum mechanical 
or chemical irritation or inoculation with the soft chancre poison, free ulcera­
tion and formation of pus which is inoculable upon the bearer results. It is 
not uncommon to see a sore (mixed sore) exactly like a soft sore in incuba­
tion and appearance, indurate in the course of three or four weeks, and 
secondaries appear a little later. 

SEATS.-l\1ay be anywhere; most commonly the genital organs. Urethral 
chancres in men and those on the cervix in women are apt to be overlooked, 
especially the latter, as the inguinal glands are unaffected. The lips, the 
nipple, the fin~er. are the commoner seats of extragenital sores. 

NuMBER.-The secretion of the sore not being inuculable upon the bearer, 
the sore is generally single, thus contra.sting with the soft sore. But not 
very rarely there are two or more, from inoculation at several points simul­
taneously, or at all event.s before the development of a typical hard chancre. 

Seven to fourteen days after the appearance of the hard sore, the nearest 
lymphatic gland., almost invariably enlarge and form hard, perhaps slightly 
tender, swellings of characteristic shape; usually they reach no great size, 
and remain distinct from each other. 

In the fir::it instance the enlargement is 1imited to the nearest lymphatic 
gland group, but within a few days it may become general. Suppuration is 
rare, but in states of lowered health, and wht'n the sore is ulcerating at all 
freely from soft chaucre poison or some septic irritant, the nearest glands 
may suppurate. The lymphatic vessels leading from the Sqre to the glands 
are not infiequently enlarged and to be folt as a hard curd. 

SECONDAHY STAGE.-Thus far we have had evirlence of nothing beyond 
a local disease. Nothing more tban a thorn in the flesh would give rise to-
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inflammation immediately around the thorn and swelling of the next lym­
phatic glands; but in syphilis other manifestations now arise. After a period 
of about four to six weeks from the first appearance of the hard sore, a ra.sh 
breaks out on the surface of the body. This interval between the times of 
appearance of the sore and the rash is sometimes called the 11 second incuba­
tion." It is a period of quiescence for the most part, but not uncommonly, 
toward the end, certain symptoms are observed-e. g., the patient hecomes 
markedly anremic and feels out of sorts-nothing perhaps beyond this i or, 
in addition, the symptoms which usher in a mild fever may be present­
malaise, anorexia, pains in the limbs, etc .• and the temperature will be found 
slightly raised. In some cases the constitutional disturbance may be very 
mllrked, severe headache, etc. The fever generally lasts one to five days. is 
remittent, and falls when the rash is fully out. 

CnAHACTERS OF TIIE RAsn.-The form usually noted is that of roseola­
pnle rose.red or bluish-red spots, from the size of a lentil to that of a finger­
nail, little or not at all raised above the surface, fading away at the edge 
and darkest in the centre, at first disappearing on pressure. The rash does 
not itch. The trunk (chest and abdomen) and the f:lexor aspects of the 
limbs are chiefly selected. The intensity of the rash varies greatly. In 
some cases a few faint spots alone are present, in others the rash simulates 
that of measles. The duration of the rash may be days, weeks, or even two 
or three months. It disappears without desquamation, but pigmentation 
may mark the site for some time longer. Roseola sometimes relapses during 
the first year. 

Occasionally papules appear with the roseolous blotches (a maculo­
papular form), or as these fade; but the earliest rash may be papular. A 
coarse and a fine vnriety are described, according to the size of the individual 
papules. The color of the spots is bright red at first, yielding to a" raw 
ham" or 11 copper" hue. ~cales commonly form on the papules (papulo­
squamous rash), but are neither so plentiful nor so silvery·white as the scales 
of true psoriasis. Separate patches may enlarge to the size of a florin, but 
lesions larger than this usually show by their outline that they have been 
formed by blending of smaller ones. As the patches enlarge, they often heal 
ceotrnlly, and thus present an annular form which is very characteristic; 
portions of rings too are frequent. Brown stains remain. Ulceration and 
formation of bloody crusts on these papules may occur in severe cases, espe­
cially in those of feebJe constitution. Pigmented or white scars may result. 

Pa pules in all stages of advance and decline are frequently present at the 
same time (polymorphism). 

This rash may occur anywhere1 and its distribution may be partial or 
general. It is quite as common on the flexor as on the extensor aspects, 
and is usually absent from the points of the elbows and knees. A circlet of 
~:~~:. ncross the forehead just below the hair (co1·ona Veneris) is very 

Tbe papular rash seems very different when it affects the palms or soles. 
At first bluish-red spots, one-eighth inch or more across, are seen through 
the cuticle, which thickens and soon conceals the spots. It becomes hard 
an~l brit.tle, sc~les off, leaving ~ale red, ten_der, sunken I?atcbes covered by 
ep1derm1s; or 1t cracks along Imes of flex1on, and the fissures extend into 
the corium, causing much pain. This disease has been badly named pabnar 
or plantar psoriasis. It begins in the centre of the palm or sole, and is 
limited to these parts; whereas simple eruptions invade the palm from the 
margins, and occur elsewhere than on the hand or foot. It may occur in 
the first few months, but usually not till the second or third year. It is very 
obstinate, and may last many years. 



114 VENEREAL DISEASES . 

Other forms of rnsb occasionally occur in this early stage-e. g., vesicular, 
pustular, tubercular; there is no simple rash which the syphilides may not 
simulate. 

The several characters of these less common eruptions cannot be described 
in detail-it must suffice to mention certain group characteristics of the 
whole class of syphilitic skin eruptions. These are: 

1. The raw ham, color, which develops in the later stages of the rash, and 
may later on give way to a coppery tint. 

2. The frequent presence of more than one form of eruption-e. g., sen.ling 
here, pustulation and scabbing there, papulatiou simply at another spot­
polymorphism. 

3. The syphilide does not affect the seats of election of the non-specific 
rash which it simulates. Thus, the papulo·squamous syphilide does not 

:fb~~~~ 1 ~ndff~~tee~~t~~t~~~~~i=~r:::~s,o~ns11:~fi~~~;~~si~~es1~0:tl~;rc~~{pe~~ 
also the simulation of a simple by a syphilitic rash is never exact. 

4. Itching and irritation are usually absent in syphilides. 
To the affections of the skin belong the affections of the hair and nails. 

The hair in this stage frequently comes out in large quantity, causing patches 
of baldness or great thinning; the hair it.self is very dry. The nails are 
liable to an inflammation of the matrix (onychia sypbilitica); more often 
they are barred, opaque, and brittle. 

The mucous membranes not infrequently suffer in common with the external 
surface; the mouth and fauces nearly always; hence the sore throat com­
plained of during this stage. On examinatiou, redness and often shallow 

§~:l-l~~~:~r\~~sul::; ~~ t~:~~::~: a:ud t~~;~~h::e0fre~:e~~.1 :~ed Y~r~o:;~:i 
catarrh, with hoarseness or loss of voice, is fairly common early in the second 
stage. A little later, mucous tubercles and condylomata appear. These are 
pathologically the same as the papulo-squllmous patch on the skiu1 but being 
kept constantly moist, and irritated by decomposing secretions, the papillre 
become more swollen and the epithelium remains thick on the surface. 
Under suitable circumstances-e. g., on the female genitals-the primary 
lesion may assume the form of a mucous tubercle. The mucous tubercle is 
a flat, slightly raised patch of pale red color and irregular on the surface, 

ie~i~~~~ i!ts\~e ;,~v~y: fi~~~~t,d~~vdo=~~~:~~a~f~fn '~~~~~~nf u~vjtl~~,~~g~1~0o~ni~ 
which infects the parts over which it runs; it is the commonest means by 
which syphilis is spread. Condylomata are simply very prominent, wart­
like mucous tubercles. These lesions occur chiefly on muco-cutaneous 
surfaces-on the vulva and round the anus (where they are very common), 
the scrotum, angles of mouth or nostrils, on tongue or cheeks, or orifice of 
larynx i less commonly in the fold of the groin, beneath the breast, and 
other places kept moist by perspiration. 

Pains in muscles, fibrous tissues, bones, and joints may occur during this 
stage; also periosleal swellings (nodes), and effusion into the joints occa­
sionally. 'Vhen joint pains and effusion are accompanied by fever, the 
diagnosis from acute rheumatism must be made; by the general remitttncy 
of syphilitic fever, by the less marked sweating, absence of sour smell, and 
speedy effect of mercury in reducing the temperature. 

Iritis may come on, and generally in the first six n.1onths; also choroiditis 
and retinitis. Frequently with the above manifestations there are noted 
anmmia and general falling off in health-a dull, earthy complexion re~ 
•ulting. 

The second stage just described may last from six to eighteen months, and 
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the disease then disappears. In other cases, at the end of the second stage 
there may be au interval of months or years, and then the syrnptoms of the 
third stage appear-or symptoms intermediate in character between those of 
the second und third stages may occupy this interval. 

T.EHTIARY STA<lE.-The lesions of this stage are characterized by absence 
of the symmetry iseen in secondary lesions, and by being less general; but, 
expressed in the phraseology of logicians, what tbey lose in extension they 
gain in intensim1-i. e., there is deeper invasion of the tissues at the part 
afft.•cte<l. 

Amongst the forms of rash observed now we have rupia, a pustular rash 
which shows curious conical, limpet·shaped or fiat, oyster·shell·like scabs 
(Fig. 1-1), beneath which are ulcerated surfaces. The ulcers start from 

Fm. 1.J 

Cru,;l~of rOJ)iu. ·Fromaca::.tin the Kiog',CUl\ege lJm,..um. 

ecthyma-like bull re, and spread beneath scabs formed by drying of the bullre 
nod .~rowing by successive add itions-whence the form. 

We have also a tubercular syphilide of the skin which presents great re­
semblance to lupus. It consists of groups of broad, reddish· brown tubercles, 
found most frequently on the alre of the nose or on the cheeks. They may 
break down, and are succeeded by spreading irregular ulcer.:i, which cause 
destruction of the aim nasi, cartilages, etc. 1 and terminate in puckered cica­
tl'ices. 

When n disease like lupus begins in adult life, always suspect syph ilis. 
In the subcutaneous t issue, usually without obvious cause, rather indefinite 

ela~t i c swellings form and cause more or less pain. They may become very 
soft and remain Jong without exciting inflammation, but unless they are 
treated or disu.ppear spontaneously, they sooner or later excite irritation 
and the swelling breaks down. Some thin puriform fluid escapes, and 
leaves a mgged, soft.edged cavity, often cc..ntaining n slough which has been 
aptly compared to wet wash-leather. If connected with the deep fascia, the 
slough may be many weeks in sepacating. The history just sketched is that 
of n. gm11ma or syphiloma. 

Syphilitic 1dcer1J of the skin are very common, especially upon the leg i 
but they ruay occur almost anywhere. They may form early from breaking 
down of n secondary rash, or later from softening of gummata. They gen­
erally appear without obvious cause, but may follow an injury; they com· 
monly occur O\·er the soft parts and back of the leg, rather than over the 
bone, and in the upper rather than in the lower halt' of the part i the reg ion 
of the knee is a favorite one; they are often multiple, and at first usually 
small and circular. When untreated they often remain for long periods, 
but they generally heal quickly under pot. iodid. internally and iodoform 
locally. The resulting scars are generally raw·ham·colored, then brown. 

Gumnrnta nre frequent nlso in the subrnucous ti~sue, especially of the 
tongue, l1trynx, nncl ph1lrynx, nnd rectum of women; the ulcers left by them 
mny cause great destruction and danger to lifo, ns also do the scars, should 
they heal. 
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Of iaternal organs, the liver, the testis, the uterus, the brain, and spinnl 
cord, are most commonly affected, but other organs also suffor-e. g., the 
heart, the lungs, the kidneys, the stomach an<l intestines. Kyphilis of these 
organs has been less worked at. The whole department of visceral syphilis 
belongs rather to medicine than surgery, with the exception of disease of the 
testis, g. v. Disease of the uterns, however, deserves mention here, for in the 
form of a chronic endometritis it may lead to such changes in the mucous 
membrane, that should conception obtain the uterus will abort. In such 
cases the maternal placenta is frequently found the seat of round-celled 
infiltration and fibroid change. The fretal placenta will suffer in like 
manner. 

Severe cachexia, with snllow, earthy tint of skin often marks the third 
stage of syphilis. 

SYPllILITIC DISEASE OF BONES. -Syphilitic inflammation may affect 
bones. In the early stages the periosteum suffers chiefly, in the later the 
deeper parts of the bone are invaded. The subcutaneous bones-tibia, ulna, 
cranium, clavicle, and ribs-are most frequently attacked. 

The bone pains of secondary syphilis are very characteristic; often slight 
or absent in the daytime, they increase markedly at night. Soon low, oval, 
tender swellings, called nodes, appear on the painful bones; they are tease, 
slightly elastic, and covered by normal skin. They are due to infiltration 
of the periosteum, raising it from the bone, and if not speedily absorbed the 
exudation ossifies into a plaque of open structure, quite distinct and easily 
shelled off from the old bone. If still not absorbed, this distinction disap­
pears and the outline of the bone is perrnanent.ly altered-e. g., crest of tibia 
is thickened. 

A syphilitic infiltration may invade the whole thickness of a bone (ostitis) 
and gradually ossify; at the same time new bone forms beneath the peri­
osteum. The whole bone becomes thicker and denser (sclerosis); ultimately 
even the medullary canal may be obliterated. More or less constant aching 
accompanies the process, which may affect one or several bones. 

It is thought that this sclerosis may go so far as to shut off nll nutrition 
from the bone and cause necrosis of a piece, especially in the skull. Usually 
syphilitic necrosis, which is specially common in the skul l, is due to the more 
or less sudden death of au infiltration which is frequently eating the bone 
away rather than causing thickening of it. ·with the infiltration the bone 
of course dies, and in the course of months or years is thrown off as a more 
or less wormeaten plate, embracing perhaps the whole thickness of the skul l, 
but more often only the outer table. In these cases a swelling (gurnma) 
forms on the head, and, if not removed by treatment, it runs the course of 
an abscess and bursts, leaving the bone bare at the bottom. Not uncom­
monly a coronet of these lesions forms round the head . The hard palate 
and bones of the nasal cavity frequently necrose. 

Subperiosteal gummata are common; they cause erosin of the bone with 
which they are in contact, and frequently actual perforation (syphilitic 
caries). Even the skull may be thus pierced; the palate commonly is, and 
the nasal bones sink in from erosion; other bones of the nasal fossre may 
ulcerate or necrose. The sternum, spine, and other spongy bones may b·e 
affected. If the gumma bursts, a probe strikes soft granular boue. 

Sometimes gummata form on the deep surface of the skull Hod cause 
symptoms by pressure on the brain. 

Syphilis is generally a disease of moderate intensity, but in some cases it 
pursues so rapid a course ns to justify the name " galloping" or "malig­
nant." 

The dttro.tion of the disease varies gr<atly, the variation depending upon 
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the susceptibility of the patient to the poison and on the treatment adopted . 
Of ninety-three cnses treated without specifics the disease was severe and 
prolonged, with early tertiary symptoms in only four. Seven showed only 
one rash, fifty-three had eruptions during the first year, and twenty-nine 
ha<l eruptions, periostitis, iritis, and other secondary symptoms for two years 
(Diday). Rhould tertiary symptoms arise, it will probably be about five 
years from inoculation: it may be much earlier, in strumous or feeble patients, 
or much Inter (ten to twenty years); they may last an indefinite time. 

Mon.mn ANATO~IY.-The lesions of syphilis are to the naked eye very mani­
fold, but great simplicity uoderlies apparent diversity. The essential element 
is a granulation tissue which may either diffusely invade the tissues of a part 
or collect in circumscribed foci, or the diffuse and circumscribed forms may 
occur together. In almost every organ or tissue these two forms may be 
witnessed, but it is the circumscnbed mass which is especially characteristic. 
It goes by the name of gwmna, and it may occur in very minute fo rm (mili­
ary), or in nodules the size of a horse-chestnut or larger. In all the above 
points the lesions of syphilis resemble those of tubercle ( p. 93), and other infec­
tive grnnulomata. The miliary variety does not form such distinctly ci rcum­
scribed nodules as in the case of tubercle, nor is the larger mass so distinctly 
built up by the aggregation of smaller masses. It is the coarse variety of 
gum ma which is so specially characteristic. Its appearance varies according 
to the stage. In the early stage the typical gumma presents a grayish-red 
appearance; from the periphery, which is often sharply defined, radiating 
bands of similar appearance invade the surrounding tissues. In the later 
stages organization and degenerative changes appear, the latter in the central 
parts. The gurnma in this stage shows a more or less thick capsule of dense 
fibrous tissue, nod embedded in this a dry yellow core of caseous consistence 
which is darker and tougher than the caseous stuff of tubercle. 

Tbe microscope in the early stage discovers a dense clustering of round 
cells embedded in the connective-tissue reticulum of the part.a. In addition, 
collections of epithel ioid and giant cells occur here and there1 but not so 
con11no11ly as in tubercle, for vessels do penetrate this granu lation mass; but 
they, especially the arteries, become chronically inflamed, the intima thickens 
greatly, and the lumen is proportionately dim inished. In the later stages 
the microscope shows a dense fibrous tissue in the outer parts of the tumor, 
and in the cnseous core fatty detritus, shrunken cells, and the remains of a 
fibrous tissue. Cidcification is rare. 

'l'his degeneration of the granulation tissue is due in great measure to 
imperfect blood supply1 owing to the above-mentioned narrowing of the arte­
ries. But doubtless the specific and constant action of the syphilitic virus 
has a large share in producing it. In superficial lesions the degeneration 
leads to ulceration; and subcutaneous and cutaneous gummata frequently 
soften, irritate, and slough out, instead of becoming caseous and encapsuled 
as in the deeper organs. 

Syphilis indirectly, by means of the chronic suppurating bone-diseases to 
which it gives rise, is a cause of albuminoid disease (p. 83). 

ETIOLOffY AND PATHOLOGY.-Syphilis is acquired by infection of the 
healthy with a specific poison from the diseased. It is MSumeJ that tbere 
must be some breach of surface to insure inoculation. Susceptibility to the 
disem;e 1tppears to vary very greatly with t11e individual. 'l'he period during 
which the syphilitic are contagious to others appears to exteud over the first 
and second stnges. Unce acquired, the disease may be passed on to the off­
spring. The period during which this power to transmit to the offspring 
exist:; is nn indefinite one, but it appear~ to be greater the more recent the 
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date of the infection of the parent. A second attack of syphilis is rare 
one attack, as a rule, conferring immunity for the remainder of life. 

The fact of contact with the diseased being essenLial is evidence of the 
disease being due to the entry of some poison. The poison exists in the (patho­
logical ) secretions of: 

1. The initial lesion . 
2. The moist surface lesions of the secondary stage. 
3. It exists also in the blood during the same stage; but it does not appear 

to be present in the physiological secretions of the same stage, therefore neither 
in the saliva, sweat, tears, semen, nor milk . Nor, shou ld a patient be simul­
taneously suffering from another disease, will the lesions of that disease-
e. g., the vaccine vesicle-necessarily be infective. 

The discharges from lesions of the third stage do not appear to be infective. 
The poison may be conveyed by articles, such as spoons, drink ing-vessels, 

pipes-which have been in cvnlact with mucous tubercles of the mouth, etc. 
It is important to bear in mind that anything used by the syphilitic may pos­
sibly be contaminated. Such communication of the poison is spoken of as 
mediate in contradistinction to the dfrect or ·immediate communication of the 
disease from person to person. Dir~ct communication is most.comruon during 
sexual intercourse, but other possible modes must be remembered-e. g., 
infection of the child through the nurse, or vice versU, in the act of suckling. 
Also the attendance on women in labor may endanger the midwife or the 
medical man, 

The facts relating to hereditary transmission are complicated, but the 
following may be remembered: 

1. The danger to the offspring is greater the more recent the infection of 
the parents-i. e., the earlier children generally suffer most. 

2. That either parent, being apparently alone infected, may transmit the 
disease to the child, but that i of' the two, 

3. The infection of the mother is the more dangerous to the child. 
4. It is doubtful whether a woman can bear a syphilitic child without her­

self contracting the disease. 
5. That the child does not, of necessity, become infected by the parents. 
6. Should the mother become syphilitic during pregnancy, the child will 

usually suffer provided the infection of the mother have occurred early. 
About the seventh month the escape of the child will be more common. 
Syphilis may then be acquired by the child in its passage through the vagina. 

The complication in the facts of hereditary syphilis arises in part from the 
influence of treatment-a child born during treatment of the mother possibly 
escaping, while one born later, after premature discontinuance of the treat­
ment, may suffer, in part also because periods of quiescence appear to arise 
in syphilis independent of treatment. Complication also arises from the 
difficulty of ascertaining with certainty the presence of infection on the side 
of the parent. 

Disregarding these points of obscurity, the existence of a special poison is 
quite clear, and the fact that inoculation of the poison at one spot leadR to 
contamination of all the tissues of the body, shows clearly that the poison is 
one which multiplies in the system. Joining these facts to those<lerive<l from 
the clinical history, in which we note a period of'incubation, the appearance 
of general symptoms, and of a rash, and subsequent protection of' the organ­
ism, it is difficult to escape from the conclusion that syphilis is a disease like 
smallpox, the chief difference being that the stages are relatively very long, 
and that its cause is similar in nature to the causes of the acute infectious 
fevers. But these, we have every reason to believe, result from the entrance 
of a specific organism into the system. Several authors have described 
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organisms in syphilitic lesions, and Birch-Hirschfeld1 has found them even 
in growing parts of gummata; cultivations of organisms have been made, 
nod, it is said, animals successfully inoculated. But even the presence of a 
specific organism is not satisfactorily established. 

A point of considerable interest in the pathology of syphi1is concerns the 
relationship of the initial lesion to the general disease. Does the indurated 
sore represent a local infection only, and does the general infection take 
place from the local source? Many points in the clinical course would 
favor an affirmative answer, but the results of early excision of the hard 
sore certainly negative such a view, for this fails to prevent the general 
disease.2 

Syphilis may cause abortion (p. 116), usually about the fifth or sixth 
month. Should the mother go to the full time, the child may be born dead, 
or alive and obviously diseased, or alive and apparently healthy. In the 
last case, the child may remain healthy, but very often signs of disease ap­
pear, and almost always within the first three months. The earliest signs 
nre wasting without obvious cause, and snuffles and hoarse cry from catarrh 
of the nusal and laryngeal mucosre. Thrush often appears in the mouth as 
a complication, eruptions appear on the skin, which becomes wrinkled, in­
elastic, and of pale yellow tint (cap an lait); the face assumes a puny, aged 
appearance. The spleen may often be felt enlarged. It is worth remem­
bering that a mother who steadily denies that her child bad a sore anus, 
will often admit that it suffered badly from thrush, which "went right 
through it." 

Tm;: ERUPTJONS.-The skin is the tissue most frequently affected by con­
genital syphilis. The most common rashes are crythemalou:J and papular, 
very similar to those of the acquired disease. They may be general, but 
much more often they are localized to the region of the anus, where the 
patches develop into mucous tubercles, or ulcerate. A diffuse dermatitis of 
the buttocks, scrotum, peuis, and thighs is a common manifestation. A. 
similar rash often appears on the lips and chin, accompanied by mucous 
tubercles at. the angles of the mouth and less often at the apertures of the 
nostrils; from these points fissures (rhagades) radiate on to the surrounding 
skin, and leave when healed characteristic, tell-tale, radiating scars. Mucous 
tubercles occur also between fingers and toes, at the navel, behind the ears, 
and in folds of the skin in fat children. 

A bullous eruption is much rarer; it is generally not present at birth, but 
may appear later. There may be many or few bullre, and they are most 
common in the soles and limbs. They break, leaving a dirty ulcer slow to 
heal. The prognosis is bad. 
Bo~ES.-Of' all organs and parts, the bones are affected most frequently, 

next to the skin. The chief difficulty in the matter is to decide whether 
certain lesions are due to syphilis or to rickets. Parrot gets over this easily 
by stating that rickets is a form of congenital syphilis. Here syphilis is 
regarded as a possible factor in the production of rickets, as are all condi­
tions lowering the general health . 

Certain lesions appear to be surely syphilitic, and they are of much im­
portance in the diagnosis of the inherited disease. They are of twQ kinds, 
perioslitis, nod epipliysilis or chondro-osleitis. 

t LC'hrbuchcl. path. A.nntomie, 1883. 
' Syphilis 11nd Lllcnl Uontllgious Oisordcr5 1 Barkeley Hill and A. Cooper. Second 

edition 1 pp. 75 et seq. 
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1. PERIOSTITrs.-This is by far the most common. Parrot makes two 
subdi\·isious, the osteoid and the rachitic-the latter is simply rickets. 

The osJJifying periostitis of' congenital syphilis may begin in 1dero1 and i::i 
common in the firat two years. It produces upon the surfaces of long and 
flat bones, tubE>s or lenticular plaques, in fact, rapidly ossifying nodes. Its 
chief seats are the bones of the cranial vault, and the humerus and tibia 
among long bones; less often the femur and ulna. The whole skeleton may 
suffer. 

The cranial osteopbytes are of great interest. They begin after birth. 
They generally form swellings on all four sides of the anterior fontanelle, 
separated by a cruciform depression, so as to give the appearance, and even 
the feel of a small hot-cross-bum. They often look bluish through the deli­
cate skin; post-mortem they are of deep maroon color. Not uncommonly 
they run back on each side of the sagittal suture, which lies in a groove. 
Rarely the temporals, and very rarely the occipital, is affected. The 
parietal and frontal eminences are the parts last involved. The whole skull 
may be thickened, reaching in parts a th ickness of even one inch, and pre· 
mature ossification of sutures, especially sagittal, induced-leading, it is 
said, to idiocy. The bosses often remain as evidences of the disease. Of 
the humerus, the lower part is affected; the thickening increasing down to 
the epiphysis, dies away above and is most marked posteriorly. The tibia 
thickens chiefly or alone on its inner aspect about the middle, and the femur 
antero-externally. On other long bones the seats vary, but are generally 
near to that epiphyais which grows least. (Parrot.) 

SnIPTOM.S.-But little pain accompanies these lesions, which are over· 
looked unless very marked or specially looked for. 

2. CHONDRO-OSTEI'ris, OR EPIPHYSITIS.-Tbe principal change is gener­
ally above and not at the epiphyseal line. In a healthy hone a regular line 
of calcification, one millimetre wide, lies between the zone of multiplying 
cartilage cells and the spongy new bone. This baud of infiltrated cartilage 
widens greatly and appears as a markedly irregular white or whitish-red 
line, the layer of carti lage in contact with it is jelly-like and swells up on 
section, and the calcareous layer, with the epiphysis, is separated from the 
spongy bone by an irregular, soft, grayish·yellow mass of granulation tissue 
which eats nway the already formed bone and thus loosens the epiphysis. 
Rarely, this granulation tissue may invade a good deal of the shaft. In bad 
cases it undergoes mucoid degeneration, leaving a mesh-work of vascular 
fibrous tissue containing watery fluid. Fractures easily occur in this state, 
and always just above the epiphysis. From friction of fragments and other 
unascertaioed causes, suppuration sometimes occurs at the seat of fracture 
or in the neighboring joint. The above description, chiefly from 'Vegner, 
comprises Parrot's chondro·calcareous and gelatiniform atrophy. 

SnIPTmis.-Powerlessnes.s to move, in proportion as the atrophy is ad­
vanced, is the chief. In severe caaes the arms lie pronated by the sides, the 
legs extended (instead of flexed ), and when the child is raised they dangle 
like a doll's. There is little . pain. Parrot calls the state pseudo-paralysis. 
It is often taken for paralysis, but the muscles react as usual to electricity, 
and on trying to move the epiphyses of the inert limh on their shafts, a 
fracture may be discovered, or a fine grating indicative of looseness obtained. 

Syphilitic chondro·osteitis, like rickeLS, probably produces its dwarfs. 
Graniolabes, formerly regarded as due to rickets, has recently been 

ascribed to syphilis. At about the fifth or sixth month pressure with a 
finger on the occipital or posterior inferior parietal regions may cause 
the bone to cave in and spring out again when pressure is removed, very 
much like the top of a tin box. The side on which the child lies is gener· 
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ally most affected, constant pressure between brain and pillow being the im­
mediate cause of the thinning. 

Among syphilitic affections of the first two or three yen.rs of life must be 
classed f'Ome of the cases of dactylitis-iuflamruations sometimes periostea.l, 
sometimes of the bone suhstance, which lead to an apparent or real enlarge­
ment (''ex pansion") of the phalanges of fingers and toes. In many cases 
mercury has no effect, and they seem to be tubercular. 

From infancy on even to adult age periostitis and ostitis of long bones,1 

especially the tibia, occur, and are most intractable. Gummata, too, form 
in connection with bones. 

Next in order comes the evidence of the permanent teeth. The central 
upper incisors (one or both) are conical or" pegged," being wider at the 
alveolar than at the free border, which often presents a central seruilunar 
notch (Fig. 1.5). The upper lateral and lower incisors may less commonly be 

Frn.15 

l'l'ggt-il anJ notcht.'d teeth in cuug.-uilal 11y11hili~ {llutchin..on). 

malformed, and the teeth generally are irregularly set. ("Clinical Memoirs 
on Diseases of' the Eye and Ear consequent on luherited Syphilis," Hutchin­
son). 

Lastly, from eight to ten years onward, later in proport ion to the slight­
ness of taint and to the robustness of the patient, comes interstitial keratitis. 
Spots of haze begin in one cornea and run together till the whole co1·nea 
except n. ring :it the margin looks like ground glass; and rueanwhile the 
other is running the same course. The sclerotic is congested, there is some 
photophobiu, and the patient is almost blind. In twelve or eighteen months, 
or sooner under treatment, the haziness almost or quite disappears, but 
changes in the corneal cun·e almost always result. 

For visceral affections of syphilitic infants, see works on Medicine. 
DunATJON AND PROGN0::.::1s.-If the child shows signs ofsyphilis at birth, 

it generally dies; if it escape for the first few weeks it will probably recover 
under treatment. Late bone-inflammations may be very intractable. 1 

TREATlrENT 01-~ SYPUILIS, ESPECIALLY BY MERCL"RY. 

There are several methods of treating syphilis: 1. By mercury. 2. By 
iodide of potassium and other salts. 3. By sudurifics and vegetable remedies, 
and restricted diet. 4. By expectancy-that is, by doing nothing beyond 
ordinary hygiene. 5. By syphilization. 

Modern experience has shown that syphilis, primary or secondary may 

1 l\Iansell .Moullin, Brit. Med. Journ., 1884, vol. i. p. 52. 
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get well of itself' (p. 117). This is most likely to happen to robust persons 
who lead regular lives, take outdoor exercise, and perspire freely. Uni­
versal experience has also proved the efficacy of mercury in curing syphilitic 
symptoms, promoting the healing of primary ulcers, and removing the exu­
dations which characterize constitutional syphilis. But unluckily mercury 
is a dangerous drug, producing most depressing effects when given in excess. 
The object of the practitioner is to secure its curative, and avoid its toxic 
effect; for mercury, as Dr. \Vilks observes, is a foe to syphilis, but a friend 
to the ulcerations, suppuration, and cachexia which constitute the tertiary 
symptoms. The feeble, albuminuric, and scrofulous are the most prone to 
suffer the worst forms of syphilis, and are also the most liable to be injured 
by any incautious use of the remedy. Hence the first point is to maintain 
the highest stale of health aud strength by general treatment; second ly, to uee 
mercury discreetly. If mercury be deemed unfit, we fall back upon iodide 
of potassium and general treatment. 

1. The syphilitic patient should dress warmly, live well but wisely, avoid 
all things likely to disorder the bowels, and keep good hours. If there be 
any indication of an:::emia or debility, iron, bark1 quinine, or cod-liver oil 
should be freely given . 

2. Then induce gentle mercurial action, and keep it up long enough. 
There are four modes of effecting this-fomigation, internal administration, 
inunction, and subcutaneous injection . 

Fumigation is the oldest mode of applying mercurial vapor to local dis­
ease, and to impregnate the whole system; its administration was improved 
by the methods of Parker and Lee.' Lee prescribes 10-30 grains of calomel 
for each fumigation. The instrument-makers sell an apparatus consisting 
of a lamp so arranged as to evaporate both the calomel and some water, 
and an India-rubber cloak to confine the vapor. The object is to get the 
patient's skin thoroughly moist, and if possible sweating, before the calomel 
vapor reaches it. In the absence of special apparatus, place the patient on 
a cane-bottomed chair with a thick blanket round him, and place beneath 
him on the ground a small vessel containing one ounce of boiling water, 
with a spirit- lamp beneath it; give a little hot coffee to drink. In a few 
minutes introduce another lamp having over it a plate on which is the dose 
of calomel. The bath should last fifteen to twenty n1inutes, be repeated 
nightly, and continued till the symptoms subside; three to fi\'e weeks is 
generally long enough for the course. The treatment is specially useful for 
lesions of the skin . 

Internal administration is generally preferred in Eogland . Five grains 
of blue pill, given every night and morning, produce a rapid effect, and 
such might be desirable-e. g., in iritis; but if this be not indicated, it is best 
given in smaller doses, say one grain three times a day. Calomel in dose of 
a grain night and morning, with half a grain of opium, takes effect very 
quickly. Hyd. c. cret., and pulv. ipecac. co., of each gr. j, made into pill 
and taken thrice daily, acts yery well; the dose may be pushed to five or 
six pills daily. The green iodide is an uncertain remedy, heing liable to 
decomposition. It should therefore be avoided. In most cases the author 
prefers the corrosit>e s11blimale (F. 162, etc.). 

Mercurial ointment is not so likely to disorder the bowels as the blue pill, 
but it is a little more troublesome. The dose is gr. xx-ix: to be rubbed in 
daily upon the inside of the thighs or arms till it diimppears. The morniog 
is the best time for doiug it, as the skin is then softer. It should be rubbed 

1 Tl. Lcc 1 Med . Chir. Trnns., vol. xxxix.; Lang:oton Pnrker, Modern Treatment of 
Syphilitic Disen5e, L ond., 185-t. 
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on different limbs successiYely, the patient wearing the same drawers both 
by day and nig:ht. IJ the skin becomes irritated, it should be well washed 
and bathed. If the patient cannot rub in the ointment himself', it may be 
done by an attendant, whose hands shou1d be protected by a pig's bladder, 
well softened in oil and tied round his wrist. 

Subcutaneous injection of mercurial solutions is used by some; the best are 
Sigmund's (hydrarg. perchlor .. gr. iv; sod ii chloridi, gr. lxxx; aq., 5j: dose 
10-20 "1.. ), and Ragazzoni's (hyd. biniodid., gr. iv; sod ii iodirl., enough to 
dissolve the mercury, 4 grains or Jess; "1.. aq. 256: dose "t x). This method 
produces a. rapid effect, but should rarely be used, as it is painful and causes 
abscesses and inflammation at the punctures. Rest after the injection, which 
is best made into the subcutaneous tissue of the flank (Hill), should be 
iusistecl on . 

TnE ILL EF1~£c•rs OF MERCURY.-1. Irritation of the bowels, with dys­
enteric symptoms, strnining and teuesmus. To be treated by opium with 
chalk mixture and opiate enema; omitting the mercury for a few days, and 
combining it afterward with opium; and using double precaution against 
cold an<l damp. 

2. Salivation. It is common to meet with persons who are salivated by 
very small quantities, and every practitioner should make a point of ascer­
taining this before he prescribes large doses of mercury for a new patient. 
l\[ercury is imperfectly eliminated in Bright's disease, and salivation is con­
sequently easy. The symptoms of severe salivation are, swelling and inflam­
mation of the salivary glands, cheeks, tongue, and fauces, with a flow of 
peculiarly fetid saliva, foul breath, and sloughing of the surface of the gums 
and of the inside of the cheeks. The earliest symptoms are the most im­
portant: metallic taste in the mouth, tenderness of the teeth, a red line on 
the gums where they touch the teeth, and some swelling of them, and 
increased flow of salivn. The occurrence of any of these symptoms should 
lead to diminution of the close, unless the evidences of syphilis will not yield 
to smaller quantities of the drug. 

Salivation is treated by withholding mercury i by employing strong gargles 
of alum or chlorate of potash, or tincture of myrrh and tannin, Turkish baths 
thrice a week if the patient can bear them, and the cautious administration 
of pot. iodid. with bark. Keep the bowels open and give a liberal diet. 
Change of air and removal from hospital wards are indispensable. 

3. Genernl cacltexia. A condition of malnutrition marked by great 
anremia, emaciation, loss of strength, and disordered state of the secretions 
generally. The condition may resemble scurvy. 

4. As the result of the local application of mercury as an inunction, con­
sidernble irritation may ensue. This must be guarded against by diminish­
ing the vigor of the friction and varying the place of inunction. A hairy 
surface is to be avoided, as inflammation is more easily started there-hence 
the inner side of the arms must not be taken to mean armpits. The inflam­
mation once excited must be treated on the ordinary lines. 

In whatever way mercury is administered, it is good, if the patient be at 
all feeble, to give iron or quinine, or both, at the same time. 

Io secondary symptoms, if ushered in with febrile symptoms, it will be 
necessary temp()rarily to give saline medicines and warm baths1 and confine 
the patient to the house. 

In the later stages of syphilis, mercury must be used with grent caution, 
especially if the health be broken down and the aspect flabby and auremic. 
In all cases in which the health is impaired, and it is desired to get the 
~reatest benefit from the smallest doses of mercury, and to continue it a long 
time1 the corrosive sublimate, in doses of one-sixth or one-eighth of a grain 
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daily, is the best form (F . 16~) . It may be combined with bark or steel. 
Plurumer's pill, and the biniodide wilh iron, and Donovan's solution, deserve 
respectful mention. "\Vhere it is borne, it is recommended that mercury be 
given for eighteen months to two years after contagion, with occasional short 
intermissions-and it must be continued beyond this if symptoms he still 
present. On the theory that syphilis is a bacterial disease, and that mercury 
destroys the bacterium, the indication would be to keep the largest possible 
percentage of the drug in the blood short of injuring the health. 

Whether mercury cures syphilis or not is still doubtful. It acts upon the 
primary and superficial secondary lesions admirably, but in affections of the 
deeper connective tissues it does not give such effectual and speedy relief as 
iodide of pota!:isium. Frequently a lesion will yield rapidly to a mercurial 
lotion or ointment, when mercury by mouth alone has failed; local applica· 
tion should therefore never be neglected. 

The iodide of potassium. is especially useful in the later stages, when the 
deeper connective tissues are affected, and in all cases in which mercury is 
undesirable, or has been given so far as is thought prudent without relieving 
the symptoms. (See F. 159 et seq.) The chloride aod carbonate of am­
monia are often combined with the iodide and bromide of potassium (F. 167, 
178). The broruide of potassium in scruple doses at night is good for noc· 
turnal pain and sleeplessuess. Sarsaparilla has the reputation of healing 
irritable ulcers aud adding to the patient's nutrition. The sudorific decoc· 
tions of guaiacum, drunk hot in large quantities, are perhaps not so worthless 
as they have been deemed. The surgeon will need great variety of remedies 
in protracted tertiary cases. The main object should be to improve the 
general look and condition of the patient; to relieve pain; to treat symp· 
toms; to give short courses of alteratives in succession, continuing each so 
long as it does good; never to push a remedy, if it does mauifest harm, under 
the vague idea that it is specific; and to cure the disease with as little harm 
to the constitution as possible. 

LOCAL TREA.TMENT.-For syphilitic eruptions, warm, vapor, and Turkish 
baths are very useful, if comfortable. The removal of obstinate papular 
eruptions may sometimes be hastened by ung. hydr. nitratis, diluted, and 
itching eruptious by a weak lotion of corrosive sublimate. Ulcers must be 
treated according to their condition, whether inflamed, irritable, or indolent. 
In general, weak mercurial applications, such a~ black·wash, or weak red 
precipitate ointment, answer best as local applications. Iodoforrn powdered 
on, or applied as iodovaseline, is an excellent application. On mucous 
membranes, ulcers may be touched twice daily with a lotion of hyd. bicyanid . 
or perchlor., gr. ij ad aq. ,5j . 

For loss of hair a pomade containing a very small proportion of ung. byd. 
nitr. scented, is useful i or a wash containing cantharides. 

For the common excoriated sore throat, the best application is a solution 
of the nitrate of silver of the strength of ten grains to the ounce, or of a 
finely poioted stick lightly applied. When there are ulcers, gargles of cor­
rosive sublimate (F. i07); and when the ulcers are indolent they may be 
touched with tbe linimentum. reruginis, or mercutial fumigalion may be used 
to the part affected. For ulceration of the larynx with necrosis of the car· 
tilages, tracheotomy may ultimately be needed. 

}'or pnlmat· and plantar psoriasis soak the part nightly in hot water, and 
rub and scrape away as much epidermis as possible without drawing blood. 
Then rub ung. hydrarg., gr. x-xv, thoroughly into the exposed patches, 
holding the part in frout of the fire during the inunction. In this way many 
cases may be cured in a fow months. 

Mucous tubercles about the genitals should be washed with solution of 
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alum or sulphate of zinc, and then be sprinkled with dry calomel. A rag 
wrung out of black wash should be kept constantly between the labia. The 
yellow wash is al••> good (F. 244). 

The paiu of nodes is often rt!lieved by blisters. Acute inflammation of the 
periosteum is best treate<l by iodide of potassium, in doses of three grrtins 
every four hours, and Dover's powder. 'Vhen nodf's are very tense and 
painful, it may be necessary to puncture them by 811bculaneous incision. It 
is to be noted that the opening here is subcutaneous. It is a golden rule 
also never to open gummata if this may be avoided. The subcutaneous 
injection of gr. t of morphia is often useful for nocturnal pains. 

Before concluding the subject of the treatment of acquired syphilis, we 
must mention syphilization. 

Syphilization signifies the repeated inoculation of matter from a venereal 
sore, upon the same patient, either to render him insusceptible to fresh 
attacks, or to relieve existing symptoms. It was first devised by Auzias 
Turenne, and Sperino, of Turin, about 1850, and since has been carried out 
on a very large scale by Professors Boeck, Faye, and Bidenkap at Christi­
ania, and by Dr. P.H. Watson, of Edinburgh .' 

The theory on which syphilization is cicfended, is that it does by art for 
syphilis, quickly, what is done in smallpox by eruption-that is, it exhausts 
the material capable of producing syphilitic disease, and thus renders the 
patient insusceptible to it. The material employed is the matter of any 
active venereal ulcer. 

It is quite certain that some patient.s suffering under obstinate constitu­
tiona.l syphilis have gCJt well whilst subjected to this most disgusting treat­
ment. Yet the more it is analyzed the more unsatisfactory it appears, and, 
in the author's opinion, no English surgeon is justified in adopting it. It 
were for better to trust to hygienic treatment only, remembering that the 
virulence of syphilis varies inversely as the general health of the sufferer. 

The treatment of congenital sypkilis presents nothing very special. Infants 
bear rucrcury very well. The best form for internal administration is gray 
powder, which may be given in doses of one-half grain three times a day, or 
of one grain twice a day. Treatment by the inunction of blue ointment is 
equally efficacious and some hold preferable. All tlmt is needed is to smear 
about ten grains of blue ointment every night on the soles of the feet, and 
let the child wear socks day and night. Cod-liver oil may be given internally 
as well. Treatment should be continued for at least six months. 

The Inter forms of congenital syphilis are best treated with iodide of 
potaesium. 

Local lesions will require local treatment-e. g., boracic ointment smeared 
over inflamed skin about the anus, scrotum, and thighs, whilst mercury acts. 

As to diet; the infant should be suckled by the mother if' this be possible. 
If this cnnnot be, and a wet·nur~e be employed, and this is recommended, 
she must be syphilitic. 

FITNESS FOR MAIHUAGE.-The surgeon is often asked on this point by 
men who are just recovering from a syphilitic attack; and the most prudent 
ad vice is to wait a year after the di$appearance of t!te symptoms. The shortest 
time between contagion and marriage should be three years. 

On the whole subject see Hill and Cooper, Syphilis and Local Contagious 
DUeases; and Bfomler's article in Ziemssen's E11cyclopcedia of Medicine. 
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CII .\.PTER X. 

TUMORS. 

DEFINITION.-No satisfactory positive deflnition has yet been given. The 
difficulty is to draw a line between tumors, on the one band, and new forma­
tions due to hypertrophy and inflammations, on the other. Clinically, the dis­
tinction between tumors and inflammatory products is of great importance. 

A tumor is a more or less circumscribed swelling, consisting of newly 
formed tissue, the development of which is a departure from the normal type 
of the part; for the mass disturbs its form and the relations of its elements, 
and almost always ditfers more or less in minute structure from the tissue in 
which it arises. This excludes all swellings, such as hrematomata, retention 
and dilatation cysts, which are not neoplasms; also general hypertrophies 
which adhere to the type of a part1 merely enlarging it; but it does not 
exclude localized hypertrophies and outgrowths, nor masses of inflammatory 
tissue. Circumscribed hypertrophies are generally spoken of as tumors. 
'Vitb regard to inflammatory neoplasms, taken as a whole, they differ in 
mauy ways from tumors-even sarcomata. They are obviously the result of 
irritation, a factor which seems to play but a mild part in the evolution of 
tumors; aud their constant tendency is to develop into fibrous tissue, though 
perhaps after suppuration. For the infective granulomata1 however, we 
knew nothing until lately of irritant causes; the tumor-like products of these 
diseases have no very strong inclination to form fibrous tissues; and their 
power of infectiou ca.uses them to resemble malignant growths. Still, the 
tendency of each granuloma is certaiuly to break down and leave a scar, 
not to continue to grow like a tumor or even to remain stationary. \Ve do 
not know the immediate causes of tumors, and it has been suggested that 
malignant growths may be due to the action of au organism1 but it is hardly 
likely that a bacterium capable of producing an epithelial cell in a bone 
will be discovered. 

Pathologists, therefore, being unable to insert the cause of tumors in their 
definition, to separate them etiologically from inflammations, adopt the 
negative method, anrl say that the new tissue of which a tumor consists is 
not the result of an inflammatory process. 

CLISICAL CounsE.-For the patient the most important division of 
tumors is into simple and malignant. 

A simple tumor is circumscribed, generally encapsuled, and movable 
among the surrounding tissues; it generally grows painlessly, slowly

1 
and 

never by invasion or infiltration of neighboring parts i it is but slightly 
vascular; it may reach a great size and produce serious and even fatal 
symptoms by pressure on important parts, or make life a burden by its size 
and weight, or inflame and ulcerate or slough ; but, except from some such 
accideutal circumstance, it produces no effect upon the general health; if 
removed with common care1 it does not recur; aud it shows no tendency to 
infect lymphatic glands or distant parts. Histologically simple growths 
usually consist of well-formed adult tissue. 

A malignant tumor, 011 the contrary, does not feel circumscribed, is not 
encapsuled, and is more or less adherent to surrounding parts i it generally 
grows rapidly, and chiefly by infiltrating the tissues around i it is often very 
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painful, and always much more vascular than a simple tumor. When 
springing from bone or other deep part it may reach an enormous size, but 
when superficial it often ulcerates whilst small; during its growth the 
patient becomes markedly nnreruic and loses flesh and strength rapidly-i. e., 
it causes cachexia; if removed by incisions which apparently go quite clear 
of its edge, it often recurs in loco, and either before or after removal of the 
primary growth secondary tumors appear in the nearest lymphatic glands, 
or in distant parts of the body, or in both situations. The minute structure 
of a malignant growth is usually embryonic and most atypical. 

Upon the above points the differential diagnosis rests; assistance may 
sometimes be given by age and heredity. 

Owing to the way in which they iufiltrnte, the apparent is not the real 
margin of malignant growths, and cells swept from them by the lymph 
stream may stick here and there in the neighboring tissues. Rewrrence in 
lor.o is certainly due to the leaving behind and continued growth of some of 
these germs. Infection of lymphatic glands is due to the carriage to them of 
cells from the growth by the lymph stream; it is extraordinary how many 
months sometimes elapse before enlargemeat of the glands is evident. Again, 
tumor cells and small masses frequently migrate-Or grow into bloodvesse}s, 
and are carried by the blood stream to di.slant parta. l\Iost commonly they 
stick in the first set of capillaries reached (lungs or liver), but they may 
pass through these and settle elsewhere. The secondary growths may be 
few or very numerous, and vary greatly in size; usually they are smaller 
than the primary. Cacltexia is always secondary to the growth of the tumor 
and often to its ulceration or generalization. Pain, anxiety, discharge, 
septic absorption, the breathing of putrid gases, etc., aid in its production; 
but malignant gruwlhs seem to have a special effect behind all this. 

The causes of malignancy are unknown. It is generally associated with an 
embryonic or very atypical structure, but not always, for highly developed 
cylindrical epitheliomata, tumors having exactly the structure of the thyroid 
body, nay, even fatty and other simple tumors, occasionally generalize. 
This, togt:lher with the fact that arti6cial emboli of liuing periosteum grow 
for a few weeks and are then absorbed by the healthy tissues around them, 
led Cohnheim to suggest that depression of that physiological resistance 
which keeps contiguous tissues from invading each other's limits may have 
more to do with malignancy than the structure of the tumor. Ile believes 
tba.t this weakness of tissue may be produced by irritation and inflammation 
or by senile decay, or that it may be inherited. He does not explain why 
it so constantly accompanies cancers and sarcoruata, so rarely fibromata, 
lipomala, etc.; tumors consisting entirely of aclively growing and probahly 
mobile cells, perhaps lying in lymph spaces, and richly supplied with thin­
walled vessels, are apparently more likely to generalize than growths made 
up of fibres, fat, or cartilage, nod possessing few vessels of any kind. 

CAUSF.S.-Very little is known . Owing to their greater clinical interest 
most attention has been paid to the etiology of malignant growths. 

It is said that dark races and inhabitants of hot climates are more liable to 
tumors than dwellers in northern climes. Certain d~tricts of England, and 
even parishes of London, show a much larger cancer mortality than others . 
.blen are probably more often affected than women, much oftener if tumors 
of the mamma and uterus are excluded. Xo age is exempt; some tumors 
are congenital. Cancer is very rare under thirty-five, and attains its maxi­
mum between forty nn<l fifty. Sarcoma is the malignant tumor of early 
life, but it also attains its maximum in mid-l ife. Cancer, especially of the 
breast an<l uterus, and multiple simple growths, are often he1'editary. 
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Irritation and injury are given as causes in 7.14 per cent. of the cases. In 
many of lhese it is just as probable that the tumor existed before the injury. 
The skin is most exposed to irritation, and warts and epitheliomata most 
often attributed to it-e. g., warts and epitheliomata of workers in mineral 
oils or tar, of the lower lip from clay pipes, of the tongue from sharp teeth, 
of the scrotum from soot, of scars exposed to irritation. Phimosis is said to 
predispose to cancer of the penis. Points of constriction, and, therefore, of 
friction along the alimentary tract (back of cricoid, crossiug of left bronchus, 
cardia, pylorus, ileocrecal valve, hepatic and splenic ftexures, junction of 
sigmoid and rectum), are the commonest seats of disease. But there must 
be something else to account for the selection of the few who suffer. Many 
have maintained that malignant growths are the local expression of general 
or blood diseases, saying that if one growth was removed the disease returned 
in loco or burst out elsewhere, and referring to heredity and the cachexia in 
support of their view. But local abnormal tendencies may be inherited just 
as certainly as normal tendencies, and the phenomena of recurrence are 
easily explicable (p. 127) from the point of view of a local infecting growth . 
The general view would render treatment hopeless; the local tells the sur­
geon that recurrence occur.s because he has not operated sufficiently early or 
freely. 

DEVELOPMENT.-Under the influence of the above, and other much more 
important though unknown causes, it has been supposed that the adult cells 
of the affected part begin to multiply. To form a sarcoma the adult cells 
must become embryonic. This does not seem very likely. Cohnheim has 
suggested another explanation-viz., that tumors develop from small masses 
of embryonic tissue left among the mature elements-that they are, in fact, 
due to developmental errors, like certain hypertrophies or supernumerary 
digits. At present the idea is simply a theory which explains many ob­
served facts-e. g., the occurrence of a large proportion of' tumors at points 
where complicated developmental changes occur (orifices of body, many of 
the constricted points in alimentary canal, etc.); the independence of tumors 
of the part in which they lie1 and the lack of control exercised over them 
by the regulating machinery of the body; the extraordinary growth of some 
tumors accords better with the properties of embryonic than with those of 
adult tissue. Such growths as epitheliomata of scars or from pure irritation 
are excluded by Cohnheim from among true tumors; the same pathological 
changes are produced by another cause. 

The effect of irritation, on Cohnheirn's theory, is to increase the blood 
supply and excite the embryonic germ to growth. 

CLASSIFlCATroN.-Tumors are best classified according to their anatomical 
structure. Embryology teaches that the celis of the segmented human 
ovum very early arrange themselves in three layers: an outer, epiblast, from 
which the hair, spinal cord, nerves, epithelium of the skiu, mouth, and lower 
end of rectum, are developed; an inner, hypoblast, which gives origin to the 
epithelium of air-passages, of the alimentary tract, of the ducts and glands 
(liver and pancreas) opening on it, and of the bladder; and a middle one, 
mesoblast, from which are formed all the tissues and organs contained be­
tween the two epithelial layers, viz., all connective tissues, all muscle, blood­
vessels, and lymphatics. It is believed that neither in ute1·0 nor later does 
a mesoblastic tissue arise from epi· or hypo-blast, or vice versa. Once the 
embryonic layers nre differentiated the tendencies of their cells are abso­
lutely distinct. The only way in which epithelium can seem to arise from 
mesoblast is by means of some errors of development leading to the inclu­
sion of hypoblastic or epiblastic cells by mesoblast . 

Now, tumors contain no new elements; they spring from the tissue cells, 
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or from similar rudiments, and every kind of adult tissue cell may be the 
characteri8tic element of a tumor. 'l'here is also a large group of cases re­
sembling embryonic connective tissue. 

So there is the same wide gulf fixed between tumors as bet\veen tissues of 
mesoblastic origin, on the one hand, and of epi- or hypo-blastic on the other. 

We shall, therefore, adopt the following classification: 

MESOBLASTIC. 

I. 'l'ype of fully developed Comttclice Tissuts · 
Type of fibrous ti~sue . 

" f1tlty tissue 
11 c1\rt.ilnge 
" bone . 
" lymphoid 

Type of lligher Tissues: 

Typ~ 1 of ;;~~~~le . 
11 bluodvcsscb 

3. 'PIJpe of Bmbryonic Connective Tissues . 

EPI- AND llYPO-BLASTJC. 

4. T.11peof h]>itlteliol Ti.$sues: 

Fibroma. 
Lipoma. 
Chondroma. 
o~tcoma. 
Lymphadcnomn 

31)•oma. 
Ncuroma. 
Angionrn.. 
Snrcoma. 

P1tpillomn Adenoma Curcinomn. 
For con \•enience, Cysu will be taken at. the end of Tumor.i. 

A. l\IESORJ,ASTIC TUMORS. ADULT TYl'E.-4. 

TUE FlBROUS TUMOR. 

The fibrous tumor consists of fibrous tissue; sometimes white, glistening, 
and hard, resembling tendon; at other times soft, loose. and yellowish from 
a little fat in its meshes. Thus there are two cbief varieties, the hard and 

F10.16. 

Fil•roU~ :tumor llt·U•Onid from tile lot! of a cllitd; was growi11g from t!Jc J1CriooJtc11111 Surface co\·cr~U 
·with c1•ltlil'li11u1. 'l'um,•r cun~ials of iutt:rhu:ing lmndlcs of count-..:1!v1· u~"ul', containiug 1rnclci, One or twu 
v~ill•incro~lll-ction. 

the soft. The hard nre mostly found in connection with the periosteum, 
especially of the jaws, nasal bones, external base of skull, and front of cer­
vical vertebrre, the foscire, and the nerve-sheaths; the soft-the fibrocellular, 

9 
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or connective-tissue tumor-iu the subcutaneous, submucous, and intermus­
cular tissue. They are most frequent in the scrotum, labium, peri-vaginal 
tissue, and the deep iutermuscular spaces of the thigh. The superficial 
often become pendulous and pedunculated. Tbeir naked-eye appearance is 
that of loose fibrous tissue. 

l\Iicroscopically these tumors consist of bundles of white fibrous tissue, 
interlacing in all directions, often wound round vessels, and more or less 
studded with nuclei according to the rapidity of their growth. The an­
nexed figure (Fig. 16) is taken from a small fibrous tumor of the periosteum 
of the little toe. 

They are subject to degenerations. Cysts filled with serous or mucous fluid 
may form in the interstices. Such tumors may inflame, soften, suppurate, 
and slough out entirely or by degrees, or may adhere to the skin, and cause 
it to ulcerate by distention, and may then throw out bleeding fungous pro­
trusions. 

These tumors are hard or soft, elastic, free from tenderness, smooth, oval 
or pyriform; encapsuled; of slow growth, lastiug any number of years, and 
attaining to almost any size; generally single, or, if multiple, affecting but 
one and the same organ, as the skin (Fig. 17). 

FIG. li. 

Fibrom1lmulh1Ku111mnltiplex. }"romapatientunderthe cn.reuf l!fr.Jou11.tlu111 Hutd1inson 

Their origin is usually spontaneous, and cause unknown; sometimes they 
follow an injury. 

Extirpation is the only treatment; after which the patient may be com­
forted with the probability that there will be no return of the disease in the 
same place or elsewhere. 

Virchow has described a fairly common variety under the term Fibrom.a 
molluscum., in which there is an immense production of growths from the 
subcutaneous tissue. Sometimes a single tumor will develop which may 
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attain gigantic proportions, but in the more common form a large number 
of small tumors occur over the whole body (Fig. 17). 

The common mucous polypus of the nose is a loose fibroola, of which the 
stroma contains a good deal of albuminous fluid. 

Two other varieties of fibrous tumors require notice j one, commonly 
calle<l neuroma, which is not a nerve tumor, as its name would imply, but a 
fibrous tumor developed in the sheath of a nerve; they are often multiple 
and hereditary. The other is the painful subcutaneous tumor onVood (Edin. 
Med. ('hir. Trans., vol. iii.); a small body, rather larger than a pea, or 
coffee-berry, composed of fibrous tissue, situated under the skin, generally 
single1 generally affecting women, accompanied by fits of most excruciating 
neuralgic pain, nnd often by hysteric nnd spasmodic affections. Hitherto 
anatomists have failed to detect, on dissection, any connection between these 
tumors and the nerves. Extirpation is the remedy. 

FATTY TUMOR, OR LIPOMA. 

The fatty tumor consists of fat tissue intersected with meshes of fibrous 
bands, and contained in a fibrous capsule. 'Vhen the fibrous element is in 
excess, the tumor is sometimes called fibro-fatty. It is often combined with 
urevoid tissue (nrevo-lipoma); nod sometimes with much round-celled growth 
(lipo·sarcoma) . In these latter cases the cells of a sarcoma have become 
infiltrated with fat, and the peculiarity recurs in secondary growths. 

It is not very liable to secondary changes. Cysts may form from mucous 
softening, nud the fibrous tissue may calcify or even ossify. Rarely it inflames 
and ulcerates from irritation. 

CAUSES.-The most important known is heredity. Dr. Murchison reported 
(Edin. iJ[ed. Joum., June, 1857) the history of a family in which fother and 
two daughters had a fatty tumor in almost identical positions. More com­
monly the growths are multiple, often very numerous, in hereditary cases. 

Fatty tumors, for the most pnrt, occur at that time of life (35-50) when 
people tend to become fat. It has been said that they sometimes follow local 
irritation; seeing the frequency with which they occur about the shoulders, 
nape of the neck, and back, it seems not improbable that local pressure long 
continued, or other irritation, may be a cause. 

of S~~-r~;~Jl~~:iu~,~~t~~d=~s~sb~~s~~ei ~:y t~~~=~d8/:!~:va~~~ l~~dutu~~~rb~~: 
foscia), deep amongst the muscles of the neck, trunk, or limbs, or amongst 
the viscera. They may be found even where no fat exists naturally, as in 
the scrotum or eyelids. Uncircumscribed masses of fat, often symmetrical, 
occasionally develop about the neck. 

CLT:SICAT, CHAUACTERS.-The fatty tumor is gentrally single; its growth 
is slow. It may attain enormous bulk, even seventy pounds, but causes no 
inconvenience, save what arises from its weight nud situation. It is soft, 
often semifluctuating, but solid when taken between the fingers i lobulation 
can be felt and often seen; it is movable over deep structures freely, but 
may cause slight dimpling by adhesion to the skin i not painful or tender. 
A finger pressed upon its edge feels that this is thick and round as the tumor 
slides nwtty, which, together with lobulation and perhaps exploratory punc~ 
ture, distinguishes it from cold abscess and sebaceous cyst. 

TREA'fMEN'.r.-Removal by the knife, if the patient wish it and his health 
is satisfactory. Cut right into the tumor so as to open the capsule; the 
growth then "shells out" as a rule. Sometimes, especially on the back, it 
requires careful dissection, the septa passing to the capsule (which is left 
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behind) being stout. If completely removed it will not recur, unless it be a 
lipo-sarcoma. Large uncircumscribed masses are best left alone. 

CARTILAGINOUS TUMOR1 CHONDR0MA1 OR E:SCIIONDROMA. 

This consists for the most part of cartilage (Fig. 18) identical with normal 
cartilage, either hyaline or fibrous; rarely the matrix is mucous and the 
cells spindle·shaped or branched. Such tumors are often intersected by 
strands of slightly vascular connective tissue, or they may consist of distinct 
round nodules like peas or marbles, held together by connective tissue . They 
are well encapsule<l, and do not recur after complete removal. 

The varieties depend mainly upon the nature of the intercellular matrix. 
Tumors originating from bone are of the hyalioe variety, while those from 
connective tissue in other parts of the body are more frequently fibrnus. 

FIG. HI 

}1'10. 18. 

'.\licrooo::opicthnrAA:ter~of dumdru111a; 
11ucleigrnnul11r. Fromnnture. 

FIG :20 

Bony ekelet..in or d1u11dru111a (d1ondro-sa.rcoma ?) Choadromata of the hand. 1''ro111 a f'Ul!t iD King·' 
Frolll theKins'11CollegoMu..euru. l'ol\egoll011pi1al)h1l1<'1u11. 

Some of these growths (clwndro-sarcom.ata), especially in glands and the 
medulla of bones, consist of well-developed byaline cartilage with much 
spindle-celled tissue i there is no capsule, and round cells infiltrate the neigh­
boring tissues. These growths behave with all the malignancy of sarcomata. 

Secondary changes are common: calcification, especially in chond romata of 
fingers; osaijicalion,especially in subperiosteal specimens which may(?) show 
a skeleton of light papery plates (Fig. 19); rnucoid softening leading to form­
ation of cysts. Rarely these ulcerate. 
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CAt:!-\F.S.-Chondrorunta are often hereditary, especially when multiple. 
Tho~e growing from medulla of long bones are belie\•ed to start from islets 
of cartilage left uno8Sifiecl (Virchow); Cobnheim suggests that those of the 
parotid and testes may begin from misplaced bits of the cartilage whence 
the jaw or vertebrro grow. They sometimes follow injuries and are most 
common in early life. 

SEATS.-Boncs most commonly, especially the phalanges and metacarpals, 
and the shafts of the long bones; sometimes from the ribs and pelvic bones. 
They occur al!m in the parotids and testes, but almost always mixed with 
mucous or gland tissue; rarely in subcutaneous tissue, rarely also from car­
tilage, as of larynx or ribs (ecchondroses). 

In bones they may be of rnedu1lary or subperiosteal origin; in the former 
case, as the old bone is absorbed a thin shell of new is laid down by the peri­
osteurn, nnrl the bone" expands;" in the latter the growth may envelop the 
bone-e. g., tibia or femur. 

CuNICAL Ca A RACTERS.-As occurring on the fingers (Fig. 20), they are 

~~~g!~~~~t~;ar:~en~~~e~~~:esi~fu~~ffe::e~v~~~ ~nfo~~r~~~~~~ue; ~:; :eNd~~ 
over very large, soft, aud degenerate growths; they are usually multiple. 
On the long bones they cannot be diagnosed with certainty. From a cyst 
an aspirator may draw off recognizable cartilage cells. Rarely these growths 
reach a great size; one of femur, three feet round, in five years (Frogley, 
,Jfed. Chir. 'lrans., vol. xxvi.). When soft, but not from mucous softening, 
and of rapid growth, choudrosarcoma must be thought of. The presence of 
cartilage in gland tumors can be told on inspection only. 

Tn.F.ATMENT.-Removal from connective tissue or parotid; castration, if 
in the testis; amputation when on a long bone, complete removal otherwise 
being rarely possible; but it may be attempted, especially in the fingers. 
Amputation of a finger is required only to remove a deformity, unless the 
growth is in the way. 

BONY 'l'UMOR, OR 0STE01\IA. 

These consist of compact or spongy bone; hence the two varieties: com.­
pact or ivory, nn<l cwtcellous or spongy exostosis. The ·ivory exostosi8 consists of 
extremely dense, white, ivory-like bone, Haversian canals being scarce; it 
grows from periosteum, especially of the bones of the calvaria, orbit, face, 
and Lhe bony part of the external auditory canal. It forms a low, smooth, 
rounded swelling, absolutely sessile and fixed, and of very slow growth. 

The spongy exosto8i.~, much the commoner, is really an ossifying chondroma. 
which grows from the shafts of long bones near their epiphyses, most com­
monly from the lower end of the femur, and the upper of the tibia or 
humerus. On section they show spongy bone continuous with that of the 
parent bone; and, so long as they are growing, are capped by cartilage. 
Often pedunculated and clubbed, they may have broad attachments and 
very irregular surfaces; one above each inner condyle of the femur is not 
uncommon. Their position on and fixation to bone, and their occurrence 
before manhood, are the cbaracteristic points. 

Osteomata are often hereditary and multiple. They rarely occur as pri­
mary growths, except in relation with bones. They are innoceut; but sarco­
mnta. mny ossify all but their growing edges. Oateomata may become carious 
or necro~e and exfolinte, especially the ivory form, the result being a cure. 

TnEATMENT.-Removnl, if pressure symptoms, deformity, or other incon­
venience requires it. 
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LYMPJI GLAND TUMOR, LYMPHADENO:UA; HODGKIN'S DISEASE. 

This tumor consists of lymphoid tissue which has a \'ery general distribu­
tion in the body. It is made up of a network of homogeneous fibrils, with 
nuclei here and there at points of junction (Fig. 21); in the meshes lie cells 

Fm. 21. 

Lymphoma. Delicale reliculuru: the corJllli!Clea ha\·e llfoen JK'llCillC'd out_ 1-"rom 11. cerrkal gland in Fig. 2~. 

exactly like white blood-cells. The network may be very fine or very dense, 
the tumor being correspondingly soft or hard; the fibrous septa uf the gland 
remain and may thicken greatly. Firmness generally goes with age and 
slow growth. A soft gland is yellowish or pinkish-gray, uniform, pulpy, and 
yields milky juice on scraping; a hard one is obviously more or less fibroid. 
Fatty degeneration, caseation, and suppuration are rare. 

Lyrnphadenomata start in lymphatic glands: only one gland may be 
affected, and the health be unimpaired ; or every glaud in the body may be 

FIG. 22. 

Lymphadl'nowa Showing tlw l'n1argcd gland;i oo INth eidea of the nel·k, a n1l iu each ax ilia 
Wal!I greatly emaciated, anddit:d \'ery ~hortlynftcr tl1IB8kt•h:l1 Wflllmade, 

in.volved, the splee_u enla~ged, the lymphoid tissue everywhere-tonsils, 
al11;nentary ~anal, liver, k1~neys, tes~es, marrow_ o~ bones, e_tc.-overgrc1wn, 
whilst anrem1a progresses with the disease. This ts Hodgkin's disease. In 
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some cases, otherwise apparently similar, leucocytlu:wiia occurs, the white 
corpuscles being smaller than normal. 

Enlargement of the first gland or group of glands may start without ob­
vious cause or fr<;>m absorption of' some irritant; it is impossible in this stage 
to say lhe disease will not become general, and this may occur after a single 
group of as been enlarged and stationary for years. The diagnosis 
from scr lands may be very difficult. 

SYMP1' ie groups of glands are afle-cted in the following order of 
frequency i cervical, axillary, inguinal, retroperitoneal, bronchial, medi­
aslinal, mesenteric. Smooth, painless, and, at first, freely movable, the 
glands ultimately blend into an irregular lobulated mass by bursting of the 
capsules and blending of the contents. The swelling may increase rapidly 
or slowly, other g lands ruay enlarge simultaneously or not for years. Symp­
toms arise from pressure on nerves, veins, cesophagus, bronchi, thoracic duct, 
bile-duct, etc. ; also from lack of red corpuscles. The patient may die of 
marasmus, starved, or comatose after convu lsions and delirium. Hemittent 

~~~~:s c;:h~~J ~~i~~e1(~3;'k~!·~ ~~s~:~:~ 1 fo;~dei~~te~n~~:Pi1r .c~:!:rd F~f t~= 
liospital for Sirk Children. 

TREATMENT.-When only one group of glands is diseased 1 removal may 
delay advance or even pre,1ent it, but cliaguosis at this stage is doubtful. 
"'hen till the glands cannot be removed or the spleen is enlarged, operation 
does no good. None should be undertaken with Jess than sixty per cent. of 
red corpuscles. Arsenic in the largest possible doses is the ouly drug of 
much value. Cod·liver oil, iron and tonics, and change of air are always 
~}=~l;!ineS""ee article by W . R. Gowers, M.D., in Reynolds's Sydlem of 

THE MUSCULAR TUMOR, OR MYOMA. 

Muscular tissue includes two varieties-the striped and the unstriped . 
Tumors ma.y occur in either kind. The striped are exceedingly rare, but 
have been found in the heart and tongue of uewboru infants. Tumors of 
wMtriped muscle occur chiefly in the uterus. They are found also in the 
<:esophagus, stoma.ch, and prostate gland; in the scrotum in man, and in the 
labin. majora of women. 

Mixed with much fibrous tissue they constitute what is known as the 
"fibrous tumor" or fibro·myoma of the uterus. They may be subperitoneal, 
submucous, or intranmral-i. e., in the substance of the uterine wall. On 
either surface they tend to become pedunculated. 

They are generally enclosed in a capsule; do not invade other structures; 
and, histologically speaking, are perfectly innocent growths. 

NERVE TUMOR, NEUROllA. 

This name hns been gh•en to 6bromata, myxomata, etc., growing from the 
fibrous tissue of nerves. Tumors of nerve tissue are very rare. The bu}. 
bous ends of nerves in a. stump are sometimes called amputation·neuromata. 
They mny contain rolled-up nerve fibres from regenerative attempts of the 
nerve fibresi often they consist of fibrous tissue only. When a nerve is 
divided and does not unite, the central end may become similarly bulbous. 

VA~CULAR TUMOR, ANGIOMA OR N.EVUS. 

This consists of blooclvessels, some of new formation, many apparently 
formed by dilatation of preexisting ones. Increase takes place by budding 
from the vessels of the growtb 1 and can be followed best in fatty tissue. 
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There are two kinds: 1. The simple or capillary, which consists of \·ery 
1nrge capillaries with thick walls lined with cells1 one to three deep, very 
much like those lining gland.ducts (Fig. 23). 2. The cat·ernous, which re· 
sembles erectile tissue, consisting of freely anastomosiug irregular spaces, 
separated hy fibrous septa lined by venous endothelium. 

Capillary nrevi occur in the skin and subcutaneous tissue. On the skin 
they form the mother's "marks n and "port wine stains 11 which are so com­
mon-bright red or purple patches sometimes a little raised above the skin 
and sometimes covered with 1ong coarse hair. They are probably always 

Fw.2!1. 

llorizootal ,;('{·tio11 ora rapidly growing nll!v1.111oft!Jeback. Th~ci•ntre i~au enhi.rged hairfulliclc; ro1.111d 
:~:~e~:i:!ii·!:,7.ropliird loluudvc>acl~, l'robably the plexu~ greatly enlarged, whicb ia nornm\ly found round 

congenital, and may grow rapidly and cover a very large surface. 'Vhen 
subcutaneous they form soft, rather ill·defined roundish swellings, emptied 
by compression, filliug when pressure is removed, swelling up when the child 
cries or strains (erectile), and often having a bluish color through the skin. 
These are the clinical signs of cavernous nrevi of the subcutaneous tissue, 
which occur also in bones, muscles, liver1 kidney, and very rarely in the 
rectum. Often a nrevus is both cutaneous and subcutaneous. (See" Dis· 
eases of Blood vessels.") 

B. l\fESOBLASTIC TuMORS, EMBRYOXIC TYPES. SARCOi\JA'rA. 

The tumors hitherto described have all been formed of fully developed 
tissue; we now pass on to consider those which consist of embryonic tissue 
-the sarcomata. 

Embryonic connective tissue is well represented by granulation tissue, de­
scribed at p. 59. Sarcornata have the structure of granulation tissue-cells 
(round, spindle, branched, or giant) in a matrix which may be homogeneous, 
mucous, fibrous, calcified or ossified. 1\fuch stress is laid upon the presence 
of matrix between sarcoma cells. as distinguishing these growths from epi­
thelial ones, in which the cells touch: it is doubtful whether the distinction 
holds. Microscopically1 sarcoma tissue often cannot be diagnosed from gran· 
ulation tissue; but the tendency of the sarcoma to grow without ceasing dis· 
tiuguishes them. All sarcomata are very liable to fatty degeneration and 
to hemorrhage into their substance, sometimes destroying nil but a capsule 
of new growth (blood·CIJSl). The chief varieties of sarcoma are named accord· 
ing to the dominant shape of their cells, but all varieties may be found in 
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one specimen. Other names spring from changes in the matrix and secon­
dary changes in the cells-e. g., pigmentation. 

Rarcomatn always spring from connective tissue, and may occur where\·er 
thib is found. They are common in skin and subcutaneous tissue, fascire, 
ruu~cles. bones. 

1. The round-celled sm·coma consists of a very delicate intercel1ular sub­
stance, in the me:ihes of which are contained small round cells; many of 
them are indistinguishable from lymph cells; they rnry in size, and contain 
nuclei and nucleoli . 

The intercellular substance also varies, being either homogeneous, gran­
ular, or fibrillated. Fig. 24 represents a typical round-celled sarcoma. 

2. Spindle-celled sarcoma, formerly called 41 fibroplastic." The cells are 

Fro. 24. 

fusiform, long an<I narrow, terminating in u tails," and contain oval nuclei 
an<l nucleoli. They are arranged more or less compactly, and parallel to 
ench other in bnncls and whorls. 'Vhen closely packed they resemble 
fibrous tissue (Fig. 2.)). Recurrent fibroid tumors were small spindle-celled 
aarcomata, often springing from fitscia. 

3. Giant-celled or myeloid sm·coma, so called because of the presence of n. 

Fro. 2·>. 

number of large, many-nucleated cells (Fig. 26), resembling those of embry­
onic marrow. On sert ion they are often of decided maroon tint (Paget). They 
nre more especially found in the csteo-sarcoruatn. springing from the interior 
of bones, especially the jaws, and are the least malignant of sarcomata. 
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4. Glfoma.-Virchow bas described a peculiar form of sarcoma, which is 
found in nerve structures-chiefly in the retina and brain-as glioma. It 
occurs in the connective tissue framework which support.a the nerve tubes, 
and is characterized hy the presence of a number of small round cells, em­
bedded in a very faint homogeneous intercellular substance. '!'hough 
locally malignant, they rarely generalize. 

Frn.26. FIG. 2i. 

5. Alt•eolar sarcoma resembles cancer in having a well·rnarked alveolar 
stroma; the microscopic distinction rests upon the discovery of some inter­
cellular substance between the individual cells. These are much more 
closely related to the stroma. than in cancer. 

6. Melcmotic Sarconui.-This (Fig. 28) as it occurs in man is a very 
malignant kind of sarcoma; the cells are usually spindle, but may be round; 

Fm. 28. 

Noduleof111elano1ici;arcorou.iutbetruc11.kin, King'sl'tJll,·ge)lu*'um. 

dark brown pigment is seen in them and also in the matrix, but many cells 
escape. \Vhite horses are extremely liable to pigmented fibrous tumors, but 
possessing no malignant quality. l\Ielanosis in man is very serious, generally 
beginning in the eye or in the skin, exceedingly liable to return after extir­
pation, and to be disseminated over the body; thus in a certain case it was 
found in skin, areolar tissue, muscles, pleura, lungs1 heart, liver, ruesentery, 
spleen, kidneys, and womb. 

7. lllyxoma.-In this, by some error of original development, or subse­
quent degeneration, that which should have become fat or connective tissue, 
becomes a soft gelatinous stuff like the umbilical cord, mixed with more or 
less sarcomatoms growth. Probably the majority of myxomata are innocent; 
they are often classed wilh the fibrornata . 

. Mixed-celled sarcomata, in which no form of cell predominates, are common. 
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Peculiarities which are reproduced in secondary growth couslitute varieties 
-e. g., lipo-sarcoma, fatty infiltration of sarcoma cells; calci.fying and oslfify­
ing sarcoma. The latter changes occur in connection with bones, sub­
periostenl snrcomnta frequently having a bony skeleton like that in Fig. 19, 
said to have belonged to a. chondroma; these are wost malignant growths. 

:Mixe<l forms occur-e. g., chondro-, adeno-, myo-sarcoma. The latter are 
tumors of early life containing striated and non-striated cells, an<l occurring 
in the kidney or testis. 

As regards clinical characters, the sarcomata are malignant growths. They 
occur for the most part in early and middle life, seldom (except in bone) in 
later life. They are rapid in growth, and infiltrate neighboring tissues 
widely; they therefore are very liable to recur in loco after extirpation. 
Their vessels having very thin walls into which tumor cells easily pass, they 
geueralize usually by the blood rather than by the lymph stream; and 
secondary growths arc, naturally, most frequent in the lungs. But, strange 
to say, sarcomata of the tonsil, testis, lymphatic glands, and some fascire 
generally infect lymphatic glands (Butlin). The degree of mnlignnncy 
varies: it is most pronounced in the melanotic, and least so in the myeloid 
variety. Sarcomata may be extirpated completely and never recur, or may 
return in loco several times after operation, as the name recurrent fib1·oid 
indicate~, and finally become disseminated in distant parts of the body. 

c. EPr· A No n Yro-nLA nc TuMoRs. EPrrnELrAL G RowTH8. 

'VAnTs. PAPILLOMATA .-These hardly merit a class to themselves; they 
seem to be fibromata which have become papillary by the accident that they 
a.re on a free surface. They consist of a connective tissue basis which sends 
vascular papill~ toward the surface, each covered by more or Jess epithelium. 
'Varts may spring from cutaneous, mucous, or serous surfaces. They are 
generally peclunculated aoJ "papillary" on the surface, but <iense epithelium 
may fill in the irregularities. On mucous surfaces the papill:."e may be very 
long, delicate, and branching, covered by little epithelium and easily torn ; 
they then bleed profusely-e. fh villous tumors of bladder and rectum. They 
are often due to irritation, us seen in soot-warts on the scrotum, venereal 
warts on the genitals1 nod warts on the hands of workers in paraffin . 

Pnpillomata are innocent, though they are very troublesome to get rid of, 
even by excision. Their epithelium is all on the surface; in cpithelioma it 
has invaded the connective tissue. Warts may be starting-points of epithe· 
l iomn; development or irritation of one after forty is ground for uneasiness 
and watchfulness. 

OLAND TUllORS, .ADENO)lATA. 

Adenomata are new growths of gland tissue, in structure more or less 
unlike that of the gland they spring from. Some appear to be mere hyper­
trophies of preexisting structures. 

Probably nil glands give rise more or less commonly to a tumor of 
glandular nature, but some do so very rarely. 

Aclenomata. are of two kinds: racemose and tub1tlar. Of racemose adeno­
mata, the common chronic mammary tumor may be taken RS the type. It 
consists of ncioi lined by epithelium embedded in a fibrous stroma; slit-like 
spaces (ducts) also are seen (Figs. 2~ and 30), but there is no efferent duct 
from the tumor and no evidence that it performs any function. The slroma 
may be largely infiltrated with round and spindle-cells (adeno·sarcoma), or 
consist of mucous tissue (myxo-adenoma). 
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Dilatation of acini aud ducts into cysts, which may be large anrl contain 
yellow or brown mucous fluid , is common, especially in oldish women. Joto 
these spaces papillary growths may project from the walls. For clinical 
characters of these growths, see "Diseases of Breast." 

FIG. '.!!J Fw:m. 

.\(lenrm1a ,.;: 240 l'r<>M-~ctionsoracini,sbowing 

(.'J'itbelialliningandnucl"iofAlrvma. 

Mucous glands (e.g., of the soft palate) and the parotid may give riseto 
acinous adenomata.; in the latter, the gland tissue is usually mixed with 
mucous, sarcomatous, or cartilaginous. 

Tum·LAR ADENO:UATA .-As type of these may be taken the glandular 
polypus of the rectum seen in children (Fig. 31 ). The drawing shows 

F10. 31. 

Polypusofrectum. 

hypertrophied tubules, rut across, lined with columnar cellt:1 in a loose con· 
nective tissue stroma. -Microscopically, it is impossible to distinguish he· 
tween these growths nud columnar epithelium. 

Many ovariau luruors are of this typej also some mixed tumors of the 
testis. 

CANCER, CARCINO~rA. 

Cancer may be defined as a new growth consisting of epithelial cells in 
the alveoli of a fibrous stroma: the latter being of secondary importance. 

It invariably originates from epi· or hypo-blastic structures, and is char· 
acterized by the tendency of its epithelial cells progressively to force their 
way into neighboring connective tissue along the paths of least resistance 
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(lymph-channels) . As a rule, they infect the nearest lymphatic glands, and 
frequently distant organs also, by means of the blood-path. 

Cancers are divided into groups according as they spring from the epithe­
lium of $kin or mucous membranes (epithelioma), or from that of glandular 
organs (acinous ca1tcer). The cells of any cancer ruay undergo colloid de­
generation, producing colloid cancer. 

STRUCTCHE. CBLl~'l..-Any of the different types of epithelium (except 
ciliated) may be found in cancer, varying according to the source whence 
they spring: from the skin squamous, from intestinal mucous membrane 
cylindrical, from acinous glands more or less cubical. From the form of 
the cells, epithelioma is divided into squamous and cylindrical. Epithelial 
cells vary greatly in shape and size, and cannot thus be distinguished from 
mesoblnstic elements, but they lie in immediate contact, separated by no 
matrix, their relation to the fibrous strorua is loose, and vessels never pass 
between them . There is usually a well-marked line between cells and 
stromn; but it may be obscured by a cloud of leucocytes which precede the 
advancing epithelial cells, and from which the epithelial cells have been 
supposed to spring. The epithelial cells grow in irregularly swollen branch­
ing and intercommunicating cylinders, the swellings forming probably at 
points of least resistance; hence the variety in shape of the alveoli. 

The stroma is formed of connective tissue and bears the supplying blood· 
vessels. It consists of the original connective tissue of the part, generally 
much thickened by fibroid tissue apparently of inflammatory nature, derived 
from the round-celled infiltration which precedes the spreading edge of a 
cancer, and seems due to the irritation of the epithelial cells forcing their 
way along the lymph-paths. Two varieties of acinous cancer are based on 
the amount of stromn: scirrlms or hard cancer, when the stroma is dense 
and in considerable or large amount; encephaloid or soft cancer when there 
is hut little stromn, and that loose. 

Sooner or later the cells of all cancers undergo fatty degeneration, forming 
yellow areas on the surface of section: this may be from pressure of the 
multiplying cells upon the vessels, or from contraction of the stroma, or 
from an inherent peculiarity of the cells. In superficial cancers this necrosis 
leads to ulceration (p. 67). 

SQUAMOUS OR PAVEMENT EPITHELIOMA. 

This form starts from sk in or mucous membranes with squamous cover· 
ings. It may occur nt any part of the skin, but is especially frequent at 
points of union of skin and mucous membranes, such as the lower lip, pre· 
puce, vulva, anus; it is found also on the tongue, gums, cheeks, tonsil, 
cesophagus; on the vaginal surface of the os uteri, and in the bladder. 

Epithelioma usually begins as a bard pimple or kuot. in the skin which 
soon ulcerates; or a fissure may be first noticed. It soon presents itself as 
an oval or roundish ulcer, with thick, hard, raised, irregular edge, a pale 

~~~q~:, ~~~f~~v~s~~ag~I, ~~::· oft~!c~a:i1:~~s fl~~di 1 ~o:~a~ni~~c;;rtTi:ii:1 ~~\)~ 
and debris. The surrounding parts are red, more or less swollen, and in­
durated for a considerable but very variable distance. The early ulcera­
tion, warty appearance, and induration are the special points in diagnosis; 
and to these must be added early involvement of lymphatic glands. 

The very characteristic structure of epitheliorna is well shown in Fig. 32, 
which represents a section through the lower lip. From the epithelium 
above the ioterpapillary portions are growing down into the connective 
tissue, and the cylinders can be followed for a short distance as such . Then 
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their ramifications take them from the plane of section, or they cease, single 
cells are swept on, and fresh rods start; below they are frequently cut 
across, and show as dark circles, some with white centres. In the latter, 
epithelial evolution has gone on to cornification and the production of a 
"nest" of squamous cells. One of these, but not very typical, is shown in 
Fig. 33. In some squamous epitheliomata no nests form. The stroma is 

}'10. 33. 

'F'IO. 32. 

Epithclinl Cl\llC('r. 250. ~\n illgTOIYing 
cylimlcr11howingrmltml'ntnry ne~t 

plentiful, and contnins leucocytes in proportion to the rate of growth and 
ulceration. Fig. 34 is from a case of primary epithelioma of the tonsil, and 
shows invasion of the deeper structures by epithelial cells. The tonsil 
throughout contained similar ingrowths. Its gland slructure was much 
altered and its stroma enormously hypertrophid \R. ,V. Parker). 

To the naked eye au epithelioma presents a grayish-white granular surface 
on section dotted with yellow points which start out, like the contents of 
sebaceous follicles, when pressure is applied; the little cylinders consist of 
fatty epithelium. 

Sometimes epitbeliomata of mucous surfaces become markedly papillary, 
ulceration being slight; induration at their base distinguishes them from 
simple warts. Fig. 35 shows a papilla from the bladder, and Fig. 36 sepa­
rated cells. 

Rodent ulcer is a variety of epithelioma, occurs almost always upon the 
skin of the face-especially nose and eyelid-and usually as a pimple which 
is often scratched . It may begin between thirty and forty, but about fifty 
is more usual; is more common in men than women, and is characterized 
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clinically by its very chronic course (even twenty to thirty years) aud slight 
tendency to infect lymphatic glands. It spreads by slow invasion of neigh­
boring tissues, and ulceration follows so closely upon infiltration, that the 

Fm. 34. 

edge is not much thickened . It destroys everything-bone, cartilage, eye­
ball-that it comes to, till the orbits and nose may form one cavity, with the 
brain pulsating at the bottom. Yet no gland will be involved, no internal 
organ affected, and the general health remains good for many years. 

Fie.% 

Fio. 36. 

Epithelialce\lsinflltrnting:1!Je<leeptissues 
of the lip. 

Microscopically the growth differs from squamous epitbelioma in the small 
size of its cells, and the slight tendency to formation of nests. But some 
tumors on the face having the above history are, microscopically, typical 
squnmous epitheliomata. 
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Columnar or Cylindrical Epithelioma. 

This springs from mucous membranes covered with columnar epitheliulll 
and provided with tubular glands. It is by ingrowth of the latter into the 
connective tissue that 1 he cancer origiuates. The rectum, large intestine, 
and uterus are its seats, but it may occur in the stomach, and very rarely in 
the small gut. 

It forms prominent vascular growths which break down in the centre and 
present ulcers with firm, thick, irregular edges which overlap the surround­
ing mucous membrane. It is soft, pinkish-gray, and seruitranslucent in sec­
tion, and often striated vertically to the surface. It consists of tubules lined 
by columnar epithelium, just like crypts of Lieberkiihn, but often much 
larger (Fig. 37). The struma is soft and rouod·celled. Io tumors of rnpid 

FIG. 37. 

Cylindricalepitbeliomaoftherectum. 

growth the tubules are imperfectly formed and the cells small. The lumina 
in some growths become completely filled up, and a section then resembles 
one of acinous cancer. 

These epitheliomnta are very liable to colloid degeneration, infiltrate sur­
rounding parts, do not affect glands very early. and rarely generalize widely. 
Secondary growths iu the liver are not uncommon. 

Scirrlm.s and Enccphaloid as seen in the Bre<U3l 

Cancer of the breast will next be considered. The epithelium of it.s ducts 
is directly continuous with that of the skin, but it cbangf's its character as 
it passes from the lactiferous tubes into the interior of the gland substance. 
Cancer, according to Billroth, begins in the acini of the gland by multiplica­
tion of the small round epithelial ceils which line them, and by an infiltra­
tion of the surrounding connective tissue with leucocytes. The chief varie· 
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ties are the hard and soft cancers, and, as before said, these variations depend 
on the relative amounts of strorua and cellular elements. 

&irrhus is characterized by the large amount of its strorua, which in­
creases with the age of the tumor. It was to this variety that the word 
cancer was first applied, on account of a supposed analogy between the long 
fibrous proloagations of the stroma and the outspread claws of a. crab. It 
occurs, for the most part, in the breast, but is found also in the alimentary 
canal, uterus, prostate, and elsewhere. 
Comparatively slow in growth, it is Fm. 38. 
nevertheless malignant in all its tenden­
cies-i. e., it invades all structures with 
which it comes in contact, affect.a the 
lymphatic glands, and is carried by the 
blood to distant parts of the body. 

Fig. 38 represents an average scirrhus 
of the breast. It consists of a fibrous 
stroma, the alveoli of which are filled 
with very granular epithelial cells, 
many undergoing fatty degeneration. 
The drawing shows ahm the spreading 
edge of cancer, precefled by irritative 
round-celled infiltration of the fat an<l 
fibrous tissue, which it is invading 
(p. HJ). Cancers are not encapsuled; 
though fairly defined to the naked eye, 
the microscope shows the true state or 
matters. 

Sci.rrhus cuts crisply like potato or 
cartilage. It.s surface of section is often 
slightly cupped, and has been likened 
to that of an unripe pear, being gray, 
slightly tinged with pinkish-yellow, and marked with streaks and patches of 
distinct yellow from fatty degeneration. The section yields, on gentle press­
ure, a copious juice of a milky character, readily miscible with water. Th is 
contains abundance of cancer cells (Fig. 39), which, like the epithelium of 

Fro. 39. 

1.:u111,;o.:rff.>ll111n1f••I with thecamcni; magnified'.?OOlliarueten. a, nuclei; ~·a1 .. oru.notinch. 

the bladder, present great variety of form and size, and usually contain a 
very large oval nucleus, with one or two nucleoli . The largest are found in 
old slowly growing scirrhus, smaller and less perfect ones in the more rapidly 
growing encephaloid. 

The cupping is due to the contraction of the newly formed fibrous tissue, 

j:ad~s~~ ~1~~~o~~~~:b~~~1~~a~h=ig::~e~;~e~~:~~it~~n °~ ~ii11s;iip;~~i.s b~r~b~~:~ 
tissue developed along th_e ducts. Chronic inflammations may obviously 
produce the same effect. Puckering of the skin wherever invaded by cancer 
is another result. 

10 
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CANCER u E~ CurRASSE."-This is so called because it converts the skin 
of the chest into a hard and rigid mass inflexible as a breast-plate. It 
begins in the form of small nodules in the skin, which spread round about 
the primary focus, enlarge. and coalesce. Generally it occurs after extirpa· 
tion of the breast. Internal organs are not very frequently affected. In 
consequence of its tendency to spread and to contract, the breathing becomes 
much interfered with, and death may result from this cause. The disease is 
chronic; it is allied to those forms known as atrophic scirrhus, characterized 

Fw. 40. 

by great shrinking of the breast and long course-eight to twelve years 
being not uncommon. Both forms give rise to crater-like ulcers which dis-
charge a very fetid ichor. . 

Encephaloid, or soft acinous cancer, differs from scirrhus chiefly in the 
rapidity of its growth, and the consequent preponderance of its cellular 

F10. 41. 

elements. Indeed, it is often made up entirely of cells, the amount of stroma 
being almost inappreciable. Fig. 40 represents a typical case i the large 
size of the cells, their number and arrangement, and the small amount of 
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strurna, contrast with the scirrhus shown in Fig. 38. It must not, however, 
be supposed that they are radically distinct; the differences between them 
are simply due to the rapidity of growth, perhaps also to the age of the 
patient attacked. )fauy cases present intermediate stages between the two 
forms, nnd the deposits which are found in internal organs, secondary to 
primary scirrhu~ of the breast, are often of the eucephaloid variety. 

When cut into, degenerate parts resemble brain-matter, and hence their 
name; but the growing parts are pinkish-gray and transluceut. Hemor­
rhages into their substance are frequent. Fibrous bands are rare or absent 
in the section, which is probably convex and soft. 

C01~1.om CaNCER.-Cancers are very liable to retrograde changes, of 
which the most frequent is fatty degeneration. Few are free from this. 
Another form, not uufrequently met with, is colloid or gelatiaiform degenera­
tion. In this form the protoplasm of the cancer cells becomes converted 
into a substance called colloid (glue-like). 

Fig. 41 represents alveoli containing the colloid substance. The indi­
vidual cells have been converted into colloid masses, which have coalesce<l1 

and the iotercellular substance has atrophied and formed cyst-like dilata­
tions, in which the colloid has collected. Colloid cancer is most frequeutly 
found in the stomnch (pylorus) and rectum 1 occusioun.lly in the breast. It 
is ~cnerally rapid in growth . 

Htlrcomata also may undergo this degeneration. 

The only treatment that holds out any chance of success is early and 
complete removal of every abnormal cell-one left behind probably means re­
currence. This staLement shows implicit faith in the local origin of malig­
nant tumors (p. 126), an<l is justified by the results which surgeons have of 
late yea11 obtained in the treatment of such cases by earlier and more radical 
operations. These have been planned in the belief' thn.t it is necessary io all 
cases of cancer, and in those special ones of sarcoma (p. 136) which generally 
involve glands, to remove not only the whole primary growth, but also all 
the glands which receive lymph from the a.fleeted part, whether they can be 
felt enlarged or not. These operations are more difficult n.u<l much more 
extensive thnn the older kind, and the immediate mortality from shock has 
risen in consequence; but in disease of' this kind it seems right to advise a 
patient to undergo an operation of greater, rather than one of less, danger, 
when the former holds out the chance of cure against the palliation of the 
latter. 

But palliative operations also are required wheu cases have gone too far 
for cure to be thought of. A patient's last days may be rendered easy by 
the removal of an extremely painful or foully ulcerating growth, death from 
recurrence in internal organs being often comparatively easy. 

CaU8lic.i are employed in the treatment of malignant disease only under 
special circumstances, n.s when, afr.er clearing out an orbit, it is thought well 
to ca.use exfoliation of the bones lest they be iufiltrated by growth . Some­
times, too, they are used to destroy extensive growths, like rodent ulcer, 
which are known not to be very thick. But they are very uncertain weapons 
and intensely painful, the pain lasting even fur days. 

Tbe acid nitrate of mercury, F. 333, arsenic, aucl chloride of zinc, are the 
most useful. Arsenic is generally employed in the form of .Jfance's paste, 
composed of fifteen grains t)f white arsenic, seventy-five of cinnabar, and 
thirty-five of burnt sponge, made into a thick paste with a fow drops of 
wnter. There is danger of arsenical poisoning, especially if the paste is used 



HS TUMORS. 

timidly. Chloride of zinc is made into a paste with three or four parts of 
flour and a few drops of water. Sometimes a mass of cancerous tissue may 
be destroyed by instrting into it small lozenges or stilel.8 composed of chloride 
of zinc, oxide of zinc, and flour make into a putty with water nnd baked till 
bard . Sir J. Y. Simpson recommended dried and powdered sulphate of 
zinc made into a paste with a few drops of glycerine. " 7 hichever is em­
ployed should be thinly spread on the surface to be destroyed, ancl covered 
with cotton-wool. 'Ve may observe that the skin should never be attacked 
with these caustics, only an ulcerated surface. 

Other remedies to check the growth of cancerous tumors-congelation, 
firm compression, powerful astringents, and tonics-have been tried repeat­
edly, but in min. A good but light diet and light tonics, an<l especially the 
preparations of iron and quinine, may be used at the surgeon's discretion to 

ke1_Ph~;~~~ ~f~~~~~el~~f~g~0a~~~\~:r: ~~~1~~~~·be~.e~'t ~~,t~i~ ~~~~ds by the 
use of antiseptic powders, lotions, and wool dressings. Pain may be relieved, 
sometimes by the section of sensory nerves, sometimes by the application of 
aaodynes (F . 238-240), including lead lotion, sometimes oaly by opium 
given freely by mouth or subcutaneously. 

It is a singular fact, that with some patients certain preparations of opium 
disagree violently without relieving pain, whilst other preparations relieve 
the pain and agree perfectly. Many patients can take only ruorphia, others 
find the solid opium or the purified extract best. Battley's sedative solution 
of opium, Squire's meconate of morphia, the black-drop, and other special 
preparations may have to be tried in turn. 

As local applications, before ulceration, fine cotton-wool, belladonna plaster, 
and chloroform liniment, relieve the neuralgic pain. 

. 
Cystic tumors are such as contain cysts; and a cyst is a cavity containing 

fluid or semifluid stuff. These structures vary greatly in pathology, and are 
grouped simply for convenience. 

They may be grouped i11to the follow ing groups : 
1. Cyslsfroni dilatation of spaces, prefaistiug ur newly formed, on account 

of irritation and excessive secretion. Such are en larged bursoo, ganglia, hy­
drocele, and that form of ovarian cyst due to dilatation of the Graafian 
follicles. Hemorrhage may occur intO these, rendering the fluid red, brown, 
or treacly. 

2. Cysts from retention of the secretion of a gland from obstruction of its 
duct. Such are sebaceous cysts, mucous cysts, galactocele, encysted hydrocele. 

3. Oysts of ... Yew Formation. -1. Serous cysts formed by effusion into 
areolar spaces, often at points of irritation and gradual blending of the spaces 
into one-e. g., false bursre. 2. Blood cysts (a) from extravasation into healthy 
or morbid tissues, formation of fibrous tissue round the collection and ab­
sorption of more or less of the coloring matter and fibrin; these are common 
in brain and in malignant growths. (b) Rare tumors occur in the neck 
containing fluid blood; when this is drawn off they refill rapidly; some 
communicate with large veins, in others the pathology is obscure. 3. De­
generative cysts. Generally from mucous softening occurring in cartilage and 
fibrous tissue. 4. Cystic tumors. Such us ordinary ovarian turuors, and 
cystic growths of the breast and testis. The warty growths which often pro­
ject into and even fill or burst out of the ca\'ities of such growths have been 
mentioned. 
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4. ('ysts Due. to Developmental .Errors.-The chief are Dennnid cysl.:J, 
due to inclusion of a portion of epiblast which goes on to develop skin, with 
its glands and dermoid appendages, as hair and even teeth. Unoblileraled 
fatal structures may become distended with fluid-e. g. 1 the funicular procees 
of peritoneum, and the remains of the Wolffian body in the broad ligament 
(pnrO\·arium ). 

;'"j Purasitic Cysts.-Tbe chief forms round the echiuococcus, described 
in Chapter XIX. 

The cysts of each part and organ will be referred to in part III. 

CHAPTER XI. 

SEPTIC DISEASES OF WOUXDS. 

"rE have already pointed out the reason of the great difference in results 
which exists between simple and compound injuries; it is that the latter are 
open to infection by organisms from the air, dressings, hands, etc. Of these 
organisms certain, and especially those of putrefaction, are non-pathogenic; 
but these flourish in the wound discharges, and produce many phlogogenous 
and pyrogenous bodies. Others again, apparently less commonly present 
than the organisms of putrefaction, are pathogenic, and excite l\lcal or general 
infective di~eases. Our knowledge at present is insufficient to decide posi· 
tively to which class certain diseases belong. The present chapter will deal 
with a group of diseases of wounds due either to putrefaction of the dis­
charges ( non-infective), or to the entry into the body of pathogenic organisms 
(infoctive). 

Diseases due to the irritation or absorption of septic producl8 are-ordinary 
inHarunmtion, already considered; septic traumatic or wound fever i hectic 
fever i septic intoxicntion. These three varieties of fever are believed to be 
due to the nbsorption of poisonous bodies produced by the growth of septic 
organisms in the wound discharges, and, consequently, external to the tissues. 
In the two former the quantity absorbed is small or moderate, and the ab­
sorption continues for some time; in the latter a large quantity is rapidly 
taken into the system, and often the absorption continues until death is pro­
duced. They all require an absorbing surf'ace of' considerable extent, and 
nre greatly favored by accumulation of the decomposing discharges under 
pre~sure. Ilealthy granulations seem to prevent the absorption of septic 
poisons, the temperature in wound fever falling so soon as granulation and 
suppuration set in-i. e., usually the fourth to the sixth day; but this action 
of granulation tissue is not understood, for it certainly absorbs soluble putrid 
poisons, and e\·en charcoal powder laid upon its surface. Clinically, how­
ever, the coincidence of granulation and fall of temperature in spreading in­
flammations and septic traumatic fever is marked. 

There are apparently several infective diseases of wouods, judging from 
their clinical course, whirh is that of an infection of neighboring or d istant 
parts, or of' the blood from a wound; from the fact that some of' them are 
very infectious, and all are probably communicable from man to man; a nd 
also from their resemblance to infective processes experimentally produced in 
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animals. Organisms have been found in all, but in only one (erysipelas) 
have they as yet been proved to be the cause of the disease. 

Infective diseases which are apparently local are erysipelas, wound diph­
theria, hospital gangrene, spreading traumatic gangrene. 

Lymphangitis and spreading traumatic phlebitis, diseases showing that 
the poison is passing from the wound along the lymphatics or veins, inter­
vene between the local and the general infective diseases-septic infection 
and pyremia. 

Erysipelas, hospital gangrene, pyrem ia, smd septicremia were formerly 
spoken of as hospital diseases, the belief being that they were engendered by 
hospital atmosphere, or air rendered noxious by lhe overcrowding of 
patients with septic wounds, and that, with the excepliou of erysipelas, they 
arose in this way only. 

The effect of crowding more than a certain number of patients with 
wounds into a place of any given ventilation capacity has been again and 
again proved lo be the generation of pyrernia, septicremia, and hospital gan· 
grene. These actually originate under such circumstances, as shown in 
military hospitals in time of war. It cannot be doubted that conditions 
which will produce disease will tend to maintain it; consequently every at· 
tention must be paid to ordinary hygiene, and especially to free ventilation, 
with a view to the prevention of these maladies. 

Erysipelas is probably as common out of hospitals as in them; the other 
three are much commoner in hospitals, and hospital gangrene is very rarely 
met with elsewhere. All these diseases are probably communicable from 
patient to patient, two of them very markedly so; and probably they are 
also infectious or communicable, without contact or inoculation, through the 
air. Now, the conditions in hospitals where patients are massed together, 
attended by a fow people, are ohviously most favorable to carriage of disease 
from one to another; and when, as formerly was the case, no precautions 
were taken against this (e.g., by purifying the hands), or against spread of 
infeclious disease by isolation of an affected patient and thorough disinfec· 
tion of the ward and furniture about him, it is easily conceivable that, once 
introduced, the causes of these diseases should be ever present, ready to act 
whenever conditions were sufficiently favorable. It is impossible to appor· 
tion to these two factors their proper share in the generation of" hospital,, 
disease. The more perfect the antiseptic system of a hospital, the less possi· 
ble will it be for infective diseases of wounds to appear. But in time of 
war, asepsis is very difficult to attain an<l maintain, and in civil practice 
many wounds are necessarily septic, so sporadic cases will continue to occur. 

PREVENTION OF 8EP'fIC DISEASE.-The first poiut is attention to general 
hygiene. Every wounded man should have a space of two thousand cubic 
feet to himself; the measurement in height in this calculation must not ex­
ceed twelve feet. The air in this space must be changed from two to three 
times in the hour, so that four thousand to six thousand cubic feet are sup· 
plied for ea.ch patient. Every precaution should be taken to prevent the 
accumulation of excreta and other refuse in the ward or in the vicinity of 
the hospital. The maintenance of the strength of the patients by proper 
diet is most important. 

Next comes the hygiene of the wound, the object being, as far as possible, 
to prevent fermentative processes in the discharges by antiseptic treatment. 

And, lastly, every precaution shou ld be taken to prevent the carriage of 
any infection from one patient to another. Before passing from one case to 
the next, the hands of any dresser or surgeon should be thoroughly purified 
in sublimate solution; an~I nothing capable of carrying infection should be 
used for two patients without proper disinfection. Sponges should not be 
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used in wards, but rags or wool steeped in antiseptic lotions; these should 
be burnt afler use. 

Directly a case of infective disease occurs, the patient, with all his belong· 
in gs, should be isolated. Bed furniture should be removed with the patient, 
and the floor and walls1 if possible, round about the patient be scrubbed with 
sublimate solution or carbolic. Before the patient can return to the general 
ward, after recovery from the disease, he should be well washed with soap 
and wnter, and then sponged with sublimate solution or carbolic-one part 
beiug fiuished aud dried and then another taken up. His mattress (straw) 
should be destroyed, the bedding disinfected by boiling for two hours or by 
steam superheated to 105° C., and the bedstead and furniture thoroughly 
washed with sublimate. 

EnYSrPELAS (CuTA~Eousl. 

DEFJNITION.-An infective febrile capillary lymphaugitis due to the 
presence in the lymphatics of certain micrococci. 

CAVSES.-Fehleisen (D . .J:tiologie d. Erysipels, 1883) purified super­
ficially and excised bits of erysipelatous skin and placed them on peptonized 
gelatine; he obtained a growth of micrococci (M. erysipelalis), which he cul­
tivated through thirty generations in two months; he then inoculated eight 
patients, and seven developed typical erysipelas; he also inoculated success­
fully a number of rabbits. 

\Vith regard to predisposing causes, erysipelas is certainly fl\vored by un­
hygieuic coudition~. such as the crowding together of patients with septic 
wounds; but it may occur under the most favorable circumstances. It 
hangs about particular beds in hospitals, and this has sometimes been found 
to be due to the proximity of a foul closet or au ash-bin. Weather, J>er se, 
has little influence. It is occasionally epidemic, and frequently endemic in 
old hospitals. 

P \TllOLOGY.-1\licrococci in chains occupy the superficial lymphatics of 
the skin where the rash is spreD.ding; inflammatory ccdema, with more or 
less corpuscular infiltration, is also present. It is doubtful whether the 
coccus can enter otherwise than by a wound. 

The period of incubation is fifteen to sixty hours or less i and an attack 
probably confers no inimunily. 

SYMPTOMS, GENERAL.-The onset is sL1dden, marked by a rapid rise of 
temperature to 102° to 10!0

, with chills, or, less often, a rigor, nausea, or 
even vomiting, and all other signs of fever. The fever is, as a rule, con­
tinuous, but sometimes remittent, and occasionally of inverted type; it may 
be high, with little rash, and vice versti, but generally rises when ibe rash 
spreads. Delirium, either violent or muttering, may be due to fever and 
idiosyncrasy or to meningitis. In some cases and in some epidemics typhoid 
symptoms occur; diarrhc:ea. sometimes; albuminuria occasionally. 

LocAL.-Thc rash spreads from a wound, which may be a mere crack in 
the skin, or may even have healed when the case is seen. It is often not 
clrnracteristic at first. When spreading, the rash is bright red, disappears 
momentarily ou pressure, hns au edge which is well defined to the eye and 
slightly elevated above the surrounding skin; the part is distinctly tender, 
nncl the sent of burning or smarting pain; the nearest glands are swollen 
and tender, nnd, upon the limb, often connected to the rash by .streaks of 
lymplurngitis. The rash may be bluish, or so pale, in cachectic patients, as 
to be difficult of recognition. It often skips poiuts where the skin is tightly 
bound to subjacent bones. \Vhere the skin is loose, great mdema is pro­
duced, nod the pa.rt becomes pale. Not uncommonly the ccdema fluid raises 
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the cuticle in vesicles or large bullre, which dry and peel off; they may 
leave superficial ulcers. Desquamation follows subsidence of the rnsh . 
Absces.ses are uncommon, but may be numerous in the affected area and 
glands. Sloughing of skin is rare. The rash may spread on to mucous 
membranes. Arthritis, meningitis, pleurisy, and peritonitis are rare com· 
plications, and generally of erysipelas of the skin over the membrane 
affected . Pyromic symptoms and lesions may occur with erysipelas. 

The rash may Jast two days to three or four weeks; generally six to ten 
days; relapses are common. It may spread but little (E. fixum), or wander 
extensively (E. migrans), or spring from part to part. 

PnoGNOSis.-See "Fever." Young children and the aged, weak, and in· 
temperate, bear erysipelas badly; so also patients with albuminuria. The 
above complications and involvement of the fauces are very grave. The 
return of !:mppuration in wounds is a favorable sign . 

TREATMENT, GENERAL.---See "Fever." 
LoCAL.-At the very onset, some have obtained good results by injecting 

three per cent. carbolic solution round the patch at intervals of two inches. 

~0be gsr~'lr~~~~~~nl~c~~ :: :i~~ ~~J:~t~:~s.thel~t;:t ~~0t~~lv~et~~~~n~;~fu~~ 
hours. 

The skin may be rubbed with oil of turpentine, or fomented with one in 
twenty carbolic (cold). La Val~tte recommends rubbing !n welt twice daily 
a thirty per cent. solution of perchloride of iron after all grease has been 
removed by soap and water from the skin . Bromine applied in vapor or 
solution acted well in the American war; also creasote upon a cloth. 
Assiduous fomentation and the use of glycerine and belladonna are useful. 
In slight cases the part may be covered with cotton·wool and oil.gi)k. 

Puncture with a lancet may be necessary if the redema is great and tends 
to cause sloughing. 

Solid redema of a limb, left by the rash, may be relieved by bandaging; 
but in the face it is hard to remove. 

0ELLULO·CUTANEOUS OR PHLEGMONOUS ERYSIPELAS. 

This is the name given to a diffuse inflammation of the subcutaneous 
tissue tending to run on to suppuration and sloughing. The skin is in· 
valved secondarily, and does not present the true erysipelatous rash. Micro· 
cocci are found in the tissues, as they are in most intense inflammations. 
There is no evidence to show that they are M. erydipelatis. The disease is 
not infectious like true erysipelas; but it is almost certainly inoculable, and 
against this every precaution must be taken . 

The inflammation commonly follows quickly upon injuries, especially con· 
tusions with slight abrasion, such as are common from falls on the elbow, or 
wounds of the fingers or hand; it may arise without obvious cause, or from 
the injection of some irritant, as urine, among the tissues. 

SYMPTOMS.-A part, generally a limb, swells rapidly with considerable 
fever, and all the signs of a severe inflammation. The skin is deep red, 
dying away at the margin; the part, at first markedly oodematous, becomes 
firm, tense, br&wny, and the seat of pain corresponding to the tension. 
Bulloo containing serous or sanious fluid are common. If the disease runs 
on, the skin becomes darker or bluer at one or more spots, and here the 
hardness and tension change into bagginess or doughiness, fluctuation being 
scarcely apparent because the pus is rarely well circumscribed, but infil­
trates the subcutaneous tissue, which frequently sloughs in large pieces. If 
the fascia. is opened by the original injury, suppuration and sloughing may 
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affect the interruuscular planes, and the presence of pus is then still more 
difficult to detect. Sloughing of skin, fascia, and large shreds of areolar 
tiesue are common; occasionally joints are opened and suppurate, or bones 
necrose. Uases of this kind are very prolonged, the discharge often profuse i 
the fever, high at first, becomes hectic after opening of abscesses, and the 
prognosis as to usefulness of the limb may be so bad, that amputation may 
be required. Death may occur early from septic!emia, later from pyremia 
or hectic. 

TREATMENT.-ln the earliest stage good result.s will be obtained by wash­
ing the wound, if there be one, with sublimate solution, powdering it with 
iodoform, and applying Gamgee's compression treatment (p. 64); and this 
may be used if a single abscees is present. It should be opened freely and 
salicylic wool applied over it. 

But in the more serious cases where frequent exam ination is necessary to 
delect boggy softening as early as possible, assiduous fomentation (boracic 
if there is a wound), the use of glycerine and belladonna, and frequent local 
warm boracic baths are most to be relied on. Of course any wound must 
be disinfected and thoroughly drained, openings through deep fascia especi· 
ally beiog enlarged. 

Incisio1~s are frequently necessary in phlegmonous erysipelas. When the 
swelling is great, hard, tense, resisting, and increases rapidly; when the pain 
is severe and throbbing; when there is the least sensation of local softening 
and bogginess; or when the skin is becoming livid or dusky, or covered 
with livid vesicles, they are imperatively demanded. They are absolutely 
necessary for lhe discharge of pus and sloughs; for 1 as .James ob.serves, 
these matters arc neither brought to the surface by pointing, nor walled in 
by adhesion. And they are not merely apertures for the discharge of 
matter, but a very effeclual means of cutting short the inflammation, by re· 
lieving the tension. They are requisite in diffuse ccllulitis of the neck 
(angina Ludovici), also when great swelling threatens suffocation by pres· 
sure on the trachea. They should be made of moderate length, one or two 
inches, in as many places as required; they should be carried down to the 
deep fascia ordinarily, through it if there is much deep swelling, and should 
be repeated as often as necessary. Several short incisions (one to two inches) 
heal sooner and are more efficacious than fewer long ones. They should be 
carefully placed to relieve tension; an aooosthetic should be given, a tourni· 
quet applied 1 and vessels tied or general bleeding controlled by finger-pressure, 
otherwise much blood may be lost. Antiseptic fomentation should then be 
continued. 

When spread is checked, attention must be gi\•eu to drainage and to keep· 
ing the discharge ns sweet a~ possible. "r ool dressings are very useful in 
maintaining rest; but so far as is possible regular passive movements of all 
joints concerned should be practise<l after granulation bas begun, to limit 
that mattiog of muscle and tendon which is so difficult to uodo. 

SPnE.\tHNG TRAU:UATIC GAXGRENE (G. FouonoYANTE) . 

This is the most intense form of cellulitis known. It runs on rapidly to 
gangrene, and the parts putrefy as rapidly as they die1 the gas accumulating 
in the tissues. Passing from above down in the limb, all the stages of in· 
flamruation from simple oo<lema to a markedly hemorrhagic exudation will 
be met with. 

CAUSES.-This form of ioflammalion develops within two or three <lays of 
n compound iujury1 before granulation is established. The injury is gener· 
ally contused, nnd often fractures bones or opens joints, especially of the foot i 
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it may be only a prick. 'Vithin a very few houro the blood in the wound 
may be most offensive, and imperfect drainage has doubtless much to answer 
for. Active bacteria in great numbers are found in the fluids of the part, 
and sometimes also in the urine, but their relation to the process is unknown . 
The disease is not infectious in the ordinary sense, and does not arise specially 
under circumstances of overcrowding. It is obviously due to the entry of 
some virus, which multiplies and spreads very rapidly in the tissues, but only 
by continuity; putrefactive organisms enter also. 

The symptoms are those of cellulitis, but the swelling is greater and spreads 
more rapidly than in any form yet described, involving the whole length of 
a limb in perhaps twenty-four to forty·eight hours; it advances most rapidly 
in the loose tis~ue around the great nssels of the limb, and when not too 
tense is characterized by emphysematous crackling. Redness is not marked 
on account of tension; but, before gangrene, a dusky, brown-red color, due 
to staining by extravasated hoomoglobin, appears upon the skin and marks 
out the lines of vessels. The part below the injury, whence the swelling ex­
tends upward, is pale and bu~ slightly swollen. Pain is not great. Soon 
the red-brown color above the injury becomes purplish, the cuticle rises, the 
part becomes softer, moist gangrene is established and follows in the wake of 
the hemorrhagic inflammation. 

General symptoms vary greatly; sometimes they are slight till near the 
end, and there is little fever; this is not uncommon at first. Strength is 
often well preserved even after gangrene has set in. In other cases there is 
severe fever, and the patient dies with all the symptoms of acute septicremia. 
The urine is frequently albuminous. 

TnEATME:YT.-If seen quite early, treat like se,·ere phlegmonous erysipelas 
(p. 153). The incisions must be ,·ery free, going through the deep fascia, 
and carefully washed with chloride of zinc (1 in 12), boracic fomentations 
and baths of 1 in 40 carbolic may then be used. But should these measures 
fail, amputation should be done at the shoulder in the upper, high in the 
thigh in the lower limb. The flaps should be no longer than is absolutely 
necessary, the longest being from the outer part of the limb. Every endeavor 
should be made to get flaps free of cedema, as the chief danger is recurrence 
of gangrene in the stump, which is especially frequent in the lower limb. 

Remove with scissors as much cedematous tissue as possible; rub the raw 
surface well with chloride of zinc (1 in 12), or sublimate lotion; and dust 
with crystals of iodoform i leave the flaps widely open for drainage and fur­
ther application of antiseptics, and apply a light antiseptic dressing. 

The prognosis is always \·ery grave. 

CROUP OF GnA~ULATIONs-Wou~o DIPUTITERIA. 

This term is very loosC'ly applied to all cases in which a false membrane 
forms upon a granulating surface. 

'Vhen granulations are acted on by a strong irritant, such as a blister, 
putrid discharge from a sinus, or urine, they become covered with a. gray­
white, tough membrnne which is peeled off with difficulty and soon reforms. 
The wound does not heal, hut, otherwise, the membrane does no harm. This 
is often spoken of ns croup of granulations, the membrane being formed by 
coagulation of the superficial cells of the tissue and of the serum of the dis­
charge. Antiseptic dressings, or caustic to the surface, generally cure. 

In other cases, granulations here and there become pale nod swollen, and, 
shortly after, hemorrhnges form at these spots; furlher swelling follows, and 
a yellow patch dotted with hemorrhages forms. This soon bursts, a pulpy 
material comes away, and leaves a yellow-bas~d, sharp-edged nicer in the 
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granulation tissue. Rimilar ulcers develop round about, destroying the 
granulation tis:sue and healing edges; if very numerous the patient becomes 
slightly febrile. This form is communicable from patient to patient, but not 
e~ily. If milder antiseptics fail, rub the surface with chloride of zinc (1 in 
12 '· The ulcerous form of hospital gangrene begins as above sketched, and 
Kiiuig thinks the two processes may be the same in spite of the mild course 
of the above disease. 

Then in rare cases wounds are inoculated with the poison of pharyngeal 
diphtheria. The wounds become painful, discharge offensive serum freely, 
anJ are quickly covered by a flabby grayish membrane of variable thickness. 
The edges swell and become violet·red (Trousseau). The case resembles one 
of hospital gangrene, and many think that this is diphtheria of wounds. But 
in great epidemics of hospital gangrene, pharyngeal diphtheria does not occur 
with unusunl frequency, and the attendants do not catch it; a. wound inocu­
lated from pharyngeal diphtheria does not tend to spread; diphtheritic pa­
ralysis has several times resulted in such cases, but this has never followed 
upon hospital gangrene. Konig therefore believes that, though very similar, 
the disenses will be found due to different organisms. The treatment is that 
of hospital gangrene. 

IIO~l'ITAI~ GANGHENE-SLOl'GBIXG PHAGED.IENA. 

A local infective disease of granulating wounds which leads to gangrene 
of the granulation tissue and surrounding parts. 

The cause is quite unknown; a wound is essential. The virus has been 
supposed to be tbat of true diphtheriaj the reasons for doubting this are 
given above. l\ricrococci in chains and groups are found in the sloughs and 
even the living tissues, and in the former bacteria of putrefaction are more 
or less plentiful. Its name indicates its former prevalence in hospitals; in 
the Hntel Dieu for two centuries so many of the patients with wounds suffered 
from it, that the surgeons were afraid to mention its true name, and christened 
it "pourriture." ::\Iuch of this prevalence was due to contagion, for it is 
intensely contagious; poi::sibly infection also acted. But ruany undoubted 
cases have originated qu ite unconnected with hl>spitals, especially during 
epidemics in these institutions. Its occurrence in any civil hospital nowadays 
would be regarded as condemnatory of its hygienP.. 

PATROLOOY.-The virus seems to cause inflammation which very rapidly 
ends in death of the tissues; these in dying u11dergo coagulation, and thus 
form a homogeneous mass. Hemorrhages are commou, large and small. 
Microscopically will be found, in typical cases, on the surface u. homogeneous 
layer full of £11e granules, many being cocci; then leucocytes often full of 
cocci appear, n11d then a fibrinous network. Leucocytes become more 
numerous, ultimately forming a dense layer, on the near side of which tissues 
become recognizable with leucocytes stretching away along the. Jines of least 
resistance. Even here cocci are seen in and among the cells. Sometimes 
the slough undergoes rapid putrid decomposition, when ordinary bacteria in 
numbers will also be present. The dead parts soften and come away with 
greater or l'E!ss rapidity, nnd the amount of hemorrhage varies much, account­
ing for diffcrenc('S in the appearance of cases. 

The <lisense is purely local at first, general symptoms being secondary, for, 
as a. rule, the latter distinctly follow the local lesion . The progress of the 
gangrene is that of a local infective disease; if a patient has two or more 
wounds, only one shows the disease at first, nod the others may be success­
fully protected against inoculation from it. 
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SYMP'rmrs.-Three forms are described: croupous nnd diphtheritic, ulcer­
ous, and pulpous; they pass into each other. In the first form adherent 
membranes form on or in the surface granulations, the edges at the time 
becoming red and painful; the ulcer does not as a rule increase in size, 
granulations either appear through the membranes in a few days, or the 
membranes soften and come away. But the membrane may extend to the 
edges, and deeply into the base, and be cast off in shreds, whilst the wound 
secretes a thin ichor. 

The ulcerous form is more common, and begins as abO\'e described. 
The yellow foci with hemorrhages in them multiply and coalesce till the 
whole surface becomes covered by a raised, tough, pulpy, and firmly adherent 
mass of gray or yellow·red color; the slough has been compared to blanc 
mange, but is much tougher. It comes away, leaving an ulcer generally of 
circu lar form, with undermined, deep red, painful edges) looking as if tbey 
bad been bitten. It may extend both superficially and deeply. The secre­
tion is thin, free, and foul. 

The pulpotts form is characterized by rapid progress of gangrene, free 
hemorrhag~ into the tissues, and early putrefaction, causing further swelling 
up by gas of the slough, which projects from the wound, is soft, offensive, 
and grayisli.red or red like softened spleen, or putrid fffital brain (KOnig) . 

In lax tissues rapidly progressing gangrene is more common than in dense 
parts. The necrosis may extend superficially or deeply. In the latter case 
it destroys tbe deep fascia, and extends along intermuscular planes, destroy· 
ing them, so that in a few days in some cases a hand might be placed between 
any two muscles of the 1imb. At first, large vessels, like muscles, are spared; 
but ultimately they are eaten into or die, and profuse hemorrhage results. 
Bones necrose, joints are opened, and occasionally even body cavities. 

At any time the sloughs may separate, the wound granulate floridly and 
heal rapidly, with contraction proportionate to it.s size; but spontaneous 
recovery is rare. 

GENERAL SnIPTOns.-There is fever of septic type, sometimes beginning 
with a rigor and temperaLure of 104° to 106°, at first coutinuous1 then re­
mittent. It is accompanied by the usual symptoms, and is most marked in 
the pulpous form . Pyremia or erysipelas may supervene. 

TREA.'fl\lENT.-Look first to the safety of the healtLy, by taking every 
precaution against spread of the disease. 

Place the patient under the best possible hygienic conditions, and feed him 
generously and carefully. 

The only reliable local treatment is to an::esthetize the patient, slit up every 
burrow and pocket into which gangrene bas extended, so as to see clearly 
all the disease; if necessary to this end, almost anything may be cut through. 
Scrape and cut away all sloughs and inflammatory exudation. The affected 
surface must now be completely and deeply destroyed by Paquelin's cautery, 
or chloride of zinc used as follows: Cleanse the part thoroughly with subli· 
mate solution i then stuff into the wound a layer of wool wrung dry out of 
chloride of zinc rendered just oily by addition of water. The wool is one cm. 
thick, or less, and remains in from five to twenty minutes, according to the 
depth to which it is wished to cauterize. An antiseptic dressing is applied, 
and pain relieved by morphia. The slough separates in three to ten days, 
and is followed by healthy granulations; or if gangrene reappear the treat· 
ment must at once be repeated. (KOnig.) 

Slight forms are treated by simply painting with the chloride of zinc. 
Hemorrhage is specially dangerous when from small vessels i chloride of 

zinc will often arrest it. Ligature at the spot is very difficult, and generally 
fails from further sloughing, non-formation or destruction of clot, etc. 
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Ligalure above is also very uncertain. Amputation may therefore be 
necessary; and if undertaken with the most stringent antiseptic precaution, 
the chance of recovery will certainly be much greater than formerly. 

SEPTIC.EM.IA AND PY.l:MIA. 

Our knowledge of the essential nature of the diseases of man classed under 
these headings is as yet most imperfect; it is based entirely upon the results 
of experimental pathology. The diseases generally arise in connection with 
a septic wound; certain of them are characterized by the occurrence of 
secondary suppurations, whilst in others no such complication,<t result. Pyremia 
is now used to designate the former class, Septica!mia to designate the latter. 

DEFINITION.-Septicremia is a general term for febrile diseases due to the 
absorption, from a wound, either of' products of putrefaction or of microM 
organisms which excite forruentative changes in the blood and tissues without 
causing secondary inflammations. 

Experimenting with putrid fluids, Koch (Infective Diseases of Wounds, 
8ydeuham Soc.) found that the injection of "l v to ntx beneath the skin of 
mice caused immediate illness and death in four to eight hours, or even less 
time, the earlier the larger the dose, whilst with small doses muuy recovered. 
Mice inocnlatecl from the blood of an animal thus killed were in no way af­
fected; and no organisms were found in the blood. Tbe disease produced 
was evidently analogous to that due to injection of any poisonous chemical­
e. g., morphia; it was a simple chemical poisoning by the products of putre­
faction, and consequently receives the name of septic intoxication. 'Vhen 
the dose sank to ll\, ij, the symptoms of septic intoxication were absent; but 
after twenty-four hours about one-third of the mice sickened characteristic­
ally nod died in forty to sixty hours. A mouse inoculated with a scalpel, 
the point of wl1ich had just touched the subcutaneous tissue of one dead of' 
this disease, sickened similarly and invariably, and died in about fifty hours. 
Here we have a general infective disease; the infinitesimal quantity of 
poison introduced has multiplied enormously and penetrated all \'ascular 
parts. Microscopic examination showed the presence of immense numbers 
of smnll bacilli in the blood, and it was demonstrated that these were the 
cause and contagion of the disease, which is a septic infection. Similar dis­
eases have been produced in many animals, and with regard to septic infec­
tion it has been found that a disease of this kind is produced by a different 
organism in different animals, and that similar symptoms may be produced 
by different organisms in the same animal-e. g., the rabbit, in which three 
or four kinds have been described. 

Examination of putrid fluids shows that the bacterium termo, a non-patho­
genic fungus, is always present, and with it many other forms. These forms 
doubtless vary with the locality, certain ones being present in the air of 
some places but not of others; they vary in different stages of the process, 
some dying out and new ones appearing ns the composition of the soil 
changes from the bacterial action which bas gone on in it. The bodies 
formed are very numerous, and many of them are fever-exciting, others are 
phlogogenous, and others again possess both properties: the original cornpo· 
sition of the fluid no doubt hus its effect here. From various putrid fluids 
chemists have extracted bodies resembling alkaloids which are intensely 
poisonous, and which are called septic all~aloids or plomalnes-e. g., Panum's 
putrid poiso11, Bergmnnn's crystalline sepsin, supposed to be the poison of 
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seplic intoxication, and compounds having physiological actions like those 
of curare, morphia, atropine, or strychnine. Very little is yet known of' 
these bodiesj but the above search instead of revealing a specific poison 1 has 
shown bow complex and how variable the intoxication must be. The organ­
isms present in putrid fluids are also very imperfectly known in their rela­
tion to man, and it is possible that several may be pathogenic, and capable 
of exciting a general poisoning without producing secondary inflammations. 

The terms "putrefaction" and" putrefactive organism.:; 11 are, as the above 
shows, vague. Putrefactive or septic organisms apparently mean those 
capable of growing in fluids containing the offensive products which char­
acterize putrefaction, and which seem due chiefly to the growth of bacterium, 
termo; they do not themselves necessarily produce foul-smelling bodies. 
Cultivations of the organisms of septicremia in animals show this. The bac­
terium termo, which is the cause of offensive decomposition, takes part in 
the production of septic intoxication but not septic infection. 

Lastly, many organisms produce unformed ferments, like pepsin or diastase, 
which act without themselves multiplying an<l in the absence of living cells; 
these may be factors in septicremia. 

1Ve may summarize from the above, that there are two distinct processes 
included under septicremia: septic intoxication, in which poisons manufact­
ured by organisms outside the body are absorbed aml produce disease; and 
septic infection, in which pathogenic organisms enter the blood and multiply, 
producing in that fluid and in the ti.ssues the poisons which nre the immediate 
cause of disease. Experimentally one or other of these can be produced; 
but frequently mixed cases arise from absorption from wounds. 

There can be no doubt that similar processes occur in man, judging from 
circumstances connected with their causation, and the resemblance of their 
symptoms and post-mortem signs to those of intoxication and infection in 
animals. But the etiology of cases of septic disease in man has not yet been 
worked out, and mixed forms are common. Septic intoxication. may, how­
ever, be suspected when the fluids in a large body cavity, joint, abscess, or 
wound putrefy, an<l espacially if they do so early, before the cavity is sur­
rounded by dense fibroid or healthy granulation tissue. Imperfect drainage 
and accumulation of the decomposing fluid under pressure greatly favor its 
occurrence. Experimental intoxication runs a much more rapid course than 
infection, the poison being injected in one big dose; but in man the absorp­
tion, though often rapid, is somewhat prolonged, and the case is proportion­
ately drawn out. Septic infection is certain when the disease arises from in­
oculation of a minimal dose of poison, as from scratches and small wounds 
during operations in septic cases, post-mortems in cases of peritonitis, etc. 
But the possibility of the entry of bacteria through a large wound, also, is 
obvious. 

In surgery we need concern ourselves only with cases arising from 
"·ounds; but very rarely the poisons do enter through mucous membranes. 
'Ve know nothing of how, after absorption, they produce the nutritive dis­
turbances which result in fever and other symptoms. Iliiter, from micro­
scopic observation of the human lip, says that widespread capillary stasis 
occurs in these cases, the corpuscles running into clumps; perhaps half the 
capillaries in an area may be thus affected, and the circulation in the small 
veins is slow. The stasis varies much, affecting now these vessels, now those. 

It is stated (Bergmann) that in both forms of disease white corpuscles are 
broken up; thus the tendency of the blood to coagulate is heightened, and 
actual thickening may result. It is believed that this, together with cardiac 
weakness, accounts for the above circulatory phenomena and for ecchymoses, 
etc., found post.mortem. 
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J)lonurn Ari>EARAXCES.-The bodies putrefy early, the superficial \·eins 
becoming marked (Jut by purple staining and offen~ive gns collecting in the 
body cavities and connective tissue. The blood is often dark and thick, and 

:~rf' b;f~~1~da~=~p~;.a!i~~;:d1 ib~~~i;~~n~r~;b~!k~~~dho~~~t ~~~~u~~~::. vs~e~~ 
serous ecchymoses are common, especially on the back of the heart and on 
the lungs. Small, more or less deeply blood·tinged effu!';ions into serous 
cavities, especially pleurre, are frequent; also cedema and hypostatic conges­
tion of the lungs. 

All solid organs show 11 cloudy swelling." The intense catarrh of the in­
testinal mucous membrane, swelling of Peyer's patchts, and even ulceration, 
common in animals, the submucous ecchymoses and hlood-stained mucus in 
the bowel, are rare in man. The spleen is large, firm at first, but soon 
flabby and diftluent. The other abdominal organs may be swollen nod full 
of blood. Hometimes yellow dots may be seen beneath the capsule of the 
kidney, due to degenerating round orgauisrns in glomeruli. Organisms may 
be found everywhere; almost always cocci. The above in varying combi­
nations make up the post-mortem appearauces ofsepticrernia. No one point 
is constantly found. 

SYMPTOM!-1.-The most important is feuer. The onset may be gradual, 
but is gencndly sudden, perhaps ushered in by n rigor, which does not 
necessarily indicate unusual severity. The fever is usually coutiuued, but 
may be remittent; it is sometimes interrupted by rigors, especially in the 
infective form. It is often very high, and may rise up to death, and even 
after; or it may sink rapidly, and be subnormal for a day or two before the 
end, being accompanied by all the sigus of cardiac failure. All the symptoms 
of severe fever (p. 58) are present, and the tendency is toward the typhoid 
state. In the most severe cases, the temperature may be subnormal through­
out the then very short course of the disease. A.t first there is often head­
ache, but this is soou replaced by stupor which may pass into complete un­
consciousness. In early stages the delirium may be violent, even homicidal, 
but it soon becomes quiet. Bilious vomiting is not uncommon; coustipation 
is much more usual than diarrhrea; in rare cases choleraic symptoms have 
occurred. Albuminuria may occur. The skin is muddy, perhaps slightly 
jaundiceJ ( hrornatogenous). Erythematous rashes may appear, some having 
the closest resemblance to that of scarlatina i perhaps they are sometimes 
scarlatina!, the disease having been contracted before operation. 

The state of the wound at the onset of septicremia varies greatly. In 
some cases it has been inflicted only a few hours, shows no inflammatory 
change!', and is not offensive. It may be very offensive, surrounded by 
spreading inflammation of all degrees of intensity i it generally shows signs 
of irritation, and lyruphangitis is not uncommon. For septic infection the 
existence of offenl1ive decomposition would certainly seem to be unnecessary. 

The prognosiA varies with age, being much more favorable in youth, bad 
after forty. Feeble individuals with degenerate hearts or nephritis nre very 
bad subjects. The effect of the disease must be estimated as for any fever 
(p. 58). 
TREAT~ENT.-Place the patient under the best hygienic conditions pos· 

sible. Drain and disinfect the wound thoroughly. When the disease is 
connected with spreading inflammation, treat this by inci.sions or amputa­
tiou, as before advised. The prognosis after amputation is always bad, but 
recoveries have been reported even when patients have been comatose at the 
time of operation . Septic intoxicatiou, from fissured fractures into joints, 
aud injuries which cannot be thoroughly exposed, is probably best suited 
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for this treatment; but even with septic infection, the removal of the source 
of infection may have a good effect. 

The internal administration of anliseptics (quinine, sulphites1 benzoate of 
soda, salicy lie acid) is of little value. Fever should be treated by the ice­
cap or cold bath (p. 66). Starch and opium enemata control diarrhooa 
best. 

Stimulants may be given freely to prolong a rapidly ebbing life, and per­
haps to give other treatment a chance of acting. For diet, see p. 66. 

DEFINlTION.-A febrile disease starting almost always in connection with 
a suppurating focus, and characterized chiefly by a very irregular tempera­
ture of intermittent type, by more or less frequent rigors, and by the occur­
rence of secondary suppurations. The evidence of the last fifteen years goes 
to show that it is a general infective disease. 

ETIOLOGY.-The origin and epidemic spread of py::emia in overcrowded 
hospitals; its endemicity in old hospitals, where sanitation and asepsis have 
been little regarded; the large share that actual inoculation of one patient 
from another plays in producing epidemics and in rendering the disease 
endemic in beds, rooms, or hospitals, have been referred to (p. 150). A 
country practitioner may acquire a large operative experience without seeing 
a single case of pyremia; but typical cases do occur sporadically, having no 
connection with a hospital, and in the open country. 

To produce the essential phenomena of the disease we apparently require: 
1. Some general poison (chemical) which shall exoite increased tissue·change 
with its result-fe,•er. 2. Some particular virus which, entering the circn· 
lation from the wound, is carried to, and arrested at, various spots, and there 
excites suppuration. The irregular rises of temperature are probably due 
to entry of fresh doses of poison or to their production in the blood; the 
falls to elimination of the poison. 

Koch twice induced in rabbits a disease like py~mia, by subcutaneously 
injecting a putrid infusion of mouse-skin. Post·mortem, diffuse suppuration 
spread round the puncture, and inflammation had extended to the peri­
toneum; the spleen was much swollen; the liver showed gray wedge-shaped 
palchcs i the lungs smal1 1 dark red, airless arere. Animals inoculated from 
this one died of the same disease. Cocci were found everywhere, especially 
in obvious lesions; they formed colonies to which red corpuscles adhered 
apparently by coagulation, and these microscopic thrombi formed emboli. 

Nu organism has been proved to be etiologically related to pyrernia in 
man . Attempts to produce the disease in animals by iujection of pyremic 
pus or blood have failed. But micrococci have been traced from wounds 
into the circulation, along both the lymphatic and venous paths, and they 
are constantly found in secondary suppurations. It is not known whether 
they are identical with the cocci of ordinary suppuration i if so, their sud­
den virulence remains to be accounted for. It is likely that more organisms 
than one fulfil the above acquirements-e. g., those of acute necrosis, endo­
carditis maligna, erysipelas, and gonorrhcea. 

Perhaps emboli of putrid clot, containing chemical irritants and non-

~;~~f=~~~i~~~~\~~~);1s,0~~it~\~~~~~~v:e(B!~{. suppurations, giving rise to a 

Py::emia is said to affect weakly individuals less severely than robust; 
and children, in whom it is uncommon (excepting the umbilical pyremia of 
the newborn), less severely than adults. It almost always starts from a 
suppurating lesion, but may arise before suppuration sets in . It begins 
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usually in the sec(lnd or third week, but may occur so long as the wound is 
open. The chrooic inflammatory infiltration about strumous joints, ulcers, 
etc., seems to oppose entry of the virus, so pyremia is rare in these cases. 

Injuries of certain parts are exceptionally liable to be followed by pyremia 
-e.g., severe injuries of the bones of the head and limbs, large amputations, 
wounds of large joints, wounds and ligatures of large veins. The larger 
the number of large vE:ins involved in au injury, and the less perfect the 
drainage, the more likely is it to lead to pyremia should antiseptic treatment 
fail (see" Pathology"). 

PA.TllOLOGY.-The:·e is no special tendency to decomposition. The body 
may be jaundiced. The blood is normal to the naked eye; it contains 
Jeueoeytes in excess, nod sometimes cocci are found, free or in white corpus· 
clcs. It does not stain the endocardium and large vessels. 

VEIN8.-0neor more veins in immediate relation with the wound are usually 
thrombosed for a greater or less distance; the clot i;, undergoing pm~iform 
aoftening and breaking down at its central end, particles of it having been 
swept away in the venous current. Around the vein there is often a good 
deal of septic inflammation; from this focus cocci pass into the thrombus, 
causing it to soften and extend. The particles detached pass through the 
right heart into the lungs, and are arrested when they reach arteries or 
capillaries too small to permit their passage. If the artery is an end artery, 
infarction (p. 42) may follow; in the area deprived of circulation the cocci 
from the clot probably ruultiply and induce suppuration. Single cocci and 
smu.11 groups may pass through the lungs into the general circulation. In· 
creasiug in size and perhaps causing adherence of red corpuscles (Koch's 
experiments, above), the colonies may become arrested in small systemic 
Ve3sels exciting the formation of miliary and larger abscesses; or they may 
be eliminated by the kidneys, in which greenish or yellowish streaks of cocci 
stretching from the pyramids into the cortex are frequent. The cocci lie in 
urinary tubules, also in vessels. They may excite suppuration before they 
can be eliminated. Similar streaks and dots may be found iu other organs 
-e. g., the heart. 

Io some cases the veins at the seat of infection are quite normal ; the 
abscesses in the lungs must then be due to bacterial emboli, but evidence is 
wanting as to the ex11ct mode of entry of the organisms. 

It is nut rare to find softening thrombi in veins removed from the seat of 
infection i these are probably excited by the pyrernic organisms. 

Abacesse8 mn.y occur in any of the viscera, in the subcutaneous, intra· and 
inter·musculnr connective tissue; suppuration is frequent in joints and 
serous cavities. Only one organ may be affected, or several i the abscesses 
ma.y be all visceral or all superficial. 'Vheu the focus of infection is in the 
area of the portal system, tbe first abscesses are likely to be in the liver. 

Visceral absceJSses vary iu size from a walnut downward. The larger are 
generally found on the surface of organs, the smaller are often scattered • 
through its substance. Their mode of origin has been given. The larger 
abscesses are generally wedge-shaped on section, and form pale1 firm, slight 
elevations on the surface1 of' yellow color, often surrounded by a ring of deep 
red. The contents may be thin or thick, gelatinous or shreddy pus. 

Abscesses in connective tissue are often very imperfectly bounded, nnd 
accompanied by but slight signs of surrounding inflammation; they are often 
of large size. 

Effusions into serous membranes and joints present all stages between 
serous and purulent. Joints filled with thin pus may look practically 
normal when this is washed away; in othel' cases the ordinary appearances 

11 
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of' acute synovial arLhritis with ulceration or necrosis of cartilage at points 
of' pressure are found. 

Visceral abscesses are very much more common in the lungs than elee· 
where; next in the liver, and almost as often in the spleen; next in the 
kidneys, and occasionally in brain, eye, pancreas, parotid1 etc. Subcutaneous 
absce8srs frequently form at points of pressure or of injury. Any joints may 
be afi€tte<l, those of the knee, shoulder, and ankle being the most common. 
It is said that serous membranes are affected in the following order: pleura, 
4; meninges, 3; pericardium, 2; peritoneum, 1. ("Report of Committee," 
Path. Soc. Trai,.., 1879.) 

The spleen is swollen more constantly than in septicremia, an<l is soft and 
pulpy. 

Cloudy swelling of parencbymatous organs is constant. 
SntPTOMS.-The onset of the disease is generally sudden and begins with 

a severe rigor. The temperature runs up to 104°-106°, the rise being the 
more astonishing if the _patient was previously suffering from little or no 
tever. In the course of a few hours the temperature bas fallen with profuse 
sweating, almost to normal, perhaps even to below normal. But it quickly 
ri!<es again and becomes very irregular, the chart representing a series of 
sharp ascents and falls, having no definite relation to time and obliterating 
the normal diurnal variation. Every now and again the ascents are higheL 
than usual, a rigor having occurred . This goes on till death; or before this 
the temperature may become subnormal, or it may rise to and even after 
dtalh. As a rule, the temperature and rigors are very irregular; but the 
former sometimes forms curves which extend over two or three days, and 
are repeat.et! again and again, and the rigors may recur as regularly as in 
malaria. Rigors may be entirely absent, the irregular temperature persist­
ing; tl1ere may be only one (initial) or they may be very numerous. Some­
tim<.'s after the initial rigor an almost apyrexial period of some days follows, 
leading to the hope that nothing serious is to happen ; but another occurs 
followed by the typical temperature. 

The pulse varies with the temperature, an<l becomes progressively smaller 
and more frequent as strength is lost. Respiration may be affected not only 
by the fever but by affections of pleura, lung, pericardium, or peritoneum. 
The breath ofteu has a distinctly sweet odor. 

The mental state of a pyreffiic patient 1s clear and fully appreciative ol 
danger, herein differing much from that of the sept.icreruic subject; nocturnal 
delirium occurs with exhaustion. 

Digestive troubles would be expected from the fever; vomiting may occur, 
especially with rigors; diarrhcea is uncommon. The tongue shows a much 
less tendency than in septicremia to become dry and brown; ultimately it 
generally does so, and sordes accumulate. 

Albuminuria is common. 
The skin becomes dull, muddy, and Jax, as loss of flesh is rapid; often it 

is distinctly jaundiced, the color appearing first in the conjuurtivre. This. 
may be due to the prfl!SUre of an abscess on a nm.in duct, to catarrh of the 
bile duct, ur it may be non-obstructive. Transient erytbematous patches 
may appear here and there; or there may be au outbreak of vesicles or 
pustules. 

Lastly, secondary S'!tppurations develop. l\Iany of the visceral abscesses 
cannot be rlingnosed. ln the lung, they are almost always too small to cause 
physical signs. A pleuritic stitch renders it likely that one exists; the 
preliniinary infarction may cause a little blood-spittiug, and rarely one has 
burst into a bronchus and bten expectorated. In the liver they are often 
accompunied by jaundice; the organ may be swollen and tender, and 
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irregular swellings have been felt. Tenderness is the only sign to go upon 
in the spleen and kidney, unless hrematuria occur. The symptoms in abscess 
of the brain might permit of its localization. Inflammation of serous mem­
branes may be recognized by the ordinary symptoms and signs; but these 
are often masked by the septic state in mixed cases. 

Abscesses deep in limbs generally cause acute pain at first; so also does 
suppuration in joints, but some of these are found quite by accident. Sub· 
cutaneous abscesses are easily recognized, and often form without symptoms, 
especially at points of pressure or other injury. 

The wound meanwhile has ceased to heal, and its discharge has become 
watery; parts that have healed may necrose, and clots closing vessels break 
down, leading to secondary hemorrhage. 

V ARlETIES.-.Acute pya:mia is the common form, running its course in four 
to fourteen days; the ch ief symptoms, esperially embolic abscesses, being 
well marked. It is almost always fatal; a very few cases of recovery are 
recorded. 

C!tronic pyremfo generally arises in connection with injuries of soft parts 
only, of the urethra, during goaorrhcea, or aft.er parturition. The rigors are 
generally few, and long periods of slight fever come between the marked 
ascents. The abscesses are generally limited to the subcutaneous tissue and 
joiDLs. Frum this form recovery is not uncommon, though the health is 
oft.en ruined and joints destroyed . 

SPOKTANEOL'S PY JEMIA.-ln very rare cases an accurate search bas re­
vealed no breach of' either a mucous or cutaneous surface by which the virus 
could have entered; it is still impossible to be certain that none existed. 

As before mentioned, all the symptoms and pnliHllogical lesions of pyremia 
may occur during acute infective infiarumations like acute necrosis and en­
docardit.is rnalignn. The virus in these diseases is capable of exciting sup­
puration and beiug distributed in particles by the blood stream; secondary 
abscesses result. 

Newborn children suffer a kind of pyremia which Roloff has named um­
bilical, believing that the virus enters by the umbilicus. The children are 
generally two to four weeks old, and there may be a history of sore and 
discharging navel; the fever is slight, but wasting and loss of strength rapid. 
The abscesses usually affect the subcutaneous tissue aud joints i the joints 
lose their cartilage early. Pustules may appear on the skin. Frequently 
pus fills the portal vein from its trunk to the finest branches, though the 
umbilical may show nothing abnormal; in such cases an icteric tint is usual. 
Peritonitis may occur. The disease is very fatal. It has been suggested 
that some cases are due to inoculation of the navel with gonorrhcea at the 
time of birth. 

SEPTICOPYJEMIA.-It is rare to meet a case of pure pyremia. As a rule, 
septic poison is absorbed also, and symptoms of both di~eases result, render­
ing the diagnosis d1ffieult or impossible. 

Erysipelas and pyremia may occur together; or erysipela.s may present a 
pyremic temperat.Ure and no secondary suppuration be found; or the ery­
thenrnta of py:cruia may resemble erysipelas closely. Erysipelas may cause 
suppuration not only of jnints and serous membranes over which it. passes, 
but also meta,;itatically. Cultivations of l\L erysipelas, injected fnto the cir­
culation of animals, caused suppuration of joints. 
PROONOSI~.-In acute pyremia, practirally fatal. In chronic cases, in 

which the nb8cesses are superficinl or in joints, tbere is hope in proportion to 
the strength of the patient, lowness of fever, absence of rigors, etc. 

D1AGNOSIS.-Has to be made from ague and 1·heumatis111. Irregularity of 
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temperature and rigors and the occurrence of secondary abscesses will clear 
up matters where there is any doubt. 

TREATMENT.-This is the same as for septicremia in general points. As 
to the secondary abscesses, the subcutaneous, glandular, and iutermuscular 
should be opened freely as soon as possible, and a reliable antiseptic applied 
to their interior. In swollen joints without acute symptoms the fluid is often 
not regular pus, especially in puerperal cases (catarrhal suppuration); aspi­
ration and injection with five per cent. carbolic will often cure, though the 
aspiration may require repetiti.on. Should it fail, and in all more acute cases, 
free incision and antiseptic washing out with subsequent drainage must be 
practised . 

Very rarely a deep abscess points through the skin; as a rule, it is amen­
able to no treatment. 

Amputation has been successfully performed in cases :irising in connection 
with osteomyelitis. 

On the subject of septic diseases, consult-Koch, Wundinfections-Krank­
heiten, translt\ted by W. W. Cheyne (Sydenham Society); Erichsen, Science 
and Art of Surgery, 8th edit., by Marcus Beck; Konig, Lehrbuch der allge· 
omeinen Chfrurgie i Ililter, Grundriss der Chirurgie, al(qemeiner Theil; "H.e­
port of Committee on Pyremia," Path. Soc. Trans., 1879. 



PART II. 

INJURIES . 

CHAPTER XII. 

GEXERAL EFFECTS OF IN.JURIES. 

lNJURrns, besides local damage, produce general symptoms through the 
nervous system; also in many cases by loss at' blood. Thus shock or collapse, 
which closely resembles ordinary gyncope, is frequent. Indeed, there is one 
pathological condition sublying these states, viz., more or less complete loss 
of vascular tone leading to accumulation of the blood in the vessels and 
chiefly the great abdominal veins. 'fhe patient in these conditions" bleeds 
into his own veins." Under these circumstances the heart receives little 
blood from the veins-in the upright position perhaps none; further, influ­
ences which bring about the above loss of tone often depress the heart-­
action directly or indirectly, and perhaps stop it in diastole. The result of 
all is failure of blood-supply to the brain, most marked in syncope. 

CAUSES.-Excessive stimulation of sensory nerves, such as occurs from 
major operations, or severe or extensive injuries, and especially from blows 
on the abdomen stimulating the centripetal fibres of the splanchnics, as in 
Goltz's Klopf'versuch ; injuries of the testis produce a specially powerful 
eft0ct. Mental impressions-e. g., fear of an operation, may cause even fatal 
syncope. Then we have the sudden removal of pressure external to vessels, 
as by emptying an abdomen distended by a full bladder, large tumor, fluid, 
etc. i the action of certain drugs, especially chloroform ; and the effect of 
direct injury of the brain, as in concussion. 

Delicate, nervous people, with over-wrought brains, are, as it were, predis­
posed to shock; the physically strong and healthy resist it. The very young 
and very old suffer severely, as also do the intemperate. 

SnIPTOMS.-These vary from momentary pallor, giddiness, and tendency 
to fall, up to rleath from arrest of the heart. 

In well-marked shock the patient lies with his eyes closed, breathing 
lightly, but occasionally sighing deeply; questions are answered slowly but 
rationally, if at all, power of thought being slight; the muscular system is 
relaxed; the surface is pale, cold, and clammy, the extremities bluish; often 
the patient shivers, and C'Omplains of cold i there is m111sea and perhaps 
vomiting: the pulse is quick and feeble, irregular or intermittent, perhaps 
imperceptible at the wrist, the heart-sounds weak and distant. The tempera­
ture in recto is commonly 96°-97° F.1 an<l may sink even 4° in cases that 
recover. Shock may not appear immediately after an injury, and it always 
deepens for some time, perhaps passing into insensibility and death. 

Shock may last many hours without signs of reaction. 'Vhilst it is severe 
no operation should be done beyond such as may be absolutely necessary for 
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the arrest of hemorrhage and the prevention of sepsis of the wound. Chloro­
form is inadmissible in such cases; ether will probably strengthen the pulse. 

TREATJ\IE:NT.-Lay the patient down with no pillow, or a very thin one, 
beneath the head, and the feet somewhat raised; cover him lightly but 
warmly; place hot bricks or bottles close to him in the bed; rub the limbs 
with warm hands and stimulate the skin of the trunk strongly by siuapisms, 
turpentine stupes, or electricity; give bot C<,ffee or brandy by mouth if the 
patient can swallow, and inject thirty drops of ether under the skin every 
half-hour; enemata containing brandy may be given. Later, tf vomiting is 
troublesome, strong coffee, ice, iced champagne, or brandy and soda-water 
are the best remedies. The greatest skill, care, and patieuce are necessary 
in managing eases of severe shock. 

DELIRIUM TRAUMA'l'fCUM.-Three kinds of delirium may follow injuries, 
independently of the light-headedness which may occur during the subse­
quent fever. 

(1) Delirium tremens,· this affects persons of intemperate habits and 
usually young or middle-aged adults. 

The tongue is moist and tremulous, as also nre all the muscles; the patient 
is totally sleepless, irritable, and answers questions in a peculiar sharp 
manner; is often anxious to call himself perfectly well; and, as the malady 
increases, becomes restless, impatient, and talkative; wishes perhaps to get 
out of bed, or attempts to injure his attendants, or becomes furiously mani­
acal. Often the delirium is mild; the patient is haunted by extravagant 
ideas and spectral illusions, especially of insects, etc., crawling about; or he 
is suspicious of every one; or fancies himself busied in his ordinary avoca­
tions, and talks perpetually about them. The pulse is rapid, face flushed, 
skin moist, tongue foul, breathing quick, and there are most signs of excite­
ment without force. 

The treatment consists chiefly in promoting sleep aud administering plenty 
of fluid nourishment. There is no need for alcohol on the score of delirium 
tremens; but if in old or feeble patients the pulse fails rapidly, an endeavor 
may be made by free stimulation to keep the patient alive. At the com­
mencement a purge is useful. Give bromide of potassium or sodium, gr. 
20-30, every two hours, till sleep is induced, during violent, early delirium; 
smaller doses answer later; opium or morphia in frequent small <loses, care­
fully watched, or belladonna, hyoscyamus, cannabis indica may be useful. 
Chloral is uncertain and dangerous in large doses. 

Violence is better allayed by one or two kind, but firm attendants, than 
by straps and strait-waistcoats. The head should be frequently bathed 
with tepid water, the bowels be opened by mild aperient.s. If coma super­
venes, counter-il'ritatiou by means of siuapisrus or blisters to the scalp, fOOt, 
or calves of the legs, may be tried. 

(2) The second form is the ordinary mania, of a mild cast. There are 
some persons of advanced life predisposed to insanity in whom the pain and 
excitement of any operation or injury, or even of any painful di~ease, are 
quite sufficient to upset the mental balance. 

(3) The third kind is hysterical excitement, which the practitioner must be 
on his guard against, and will probably detect through observing the exag­
gerations and inconsistencies peculiar to that d isease. 

Lastly, there is one caution we must give the young practitioner who is 
called in to a patient with alarming symptoms following injury, or accom­
panying a sudden attack of d isease. It is possible that the patient may have 
had too much branriy, and that some of the most alarming symptoms may 
be due to this alone. But though very drunk, he may nldo be hurt; and 
the surgeon's reputation is injured if a fractured skull is overlooked . 
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CHAPTER XIII. 

SUBCUT.\XEOUS IXJUIUES---COXTUSIOXR. 

INJURIES are divided into two great classes-(1) those without, subcuta­
neotUI, and (2) those with a wound of skin or mucous membrane, compound, 
by which they communicate more or less freely with the air. The impor· 
tance of the difference has been shown. 

Subcutaneous injuries are all such as are unattended by wound of the skin; 
or if there be a wound, it is slight aud quickly healed. This definition 
includes conluaions or bruiseR; strains and 8prains-i. e., rupture of liga­
mentous fibres by ovcrstretching i ntplure of tendons and mullcles; simple 

.fracfores and dislocations; and such wounds as are made in tenotomy through 
small openings iu the skin. 

Of these, contusions and bruUu are by far the most frequent. They are 
due to striking a part with or against some hard blunt object, the soft parts 
bt-ing squeezed between the latter and a bone, generally; less often the soft 
parts are pinched. 

The soft parts resist such violence unequally. Rkin is so tough, elastic, 
and movable over deeper paris, that it may suffer no rupture when all the 
parts beneath it are crushed and bones broken, as seen in buff~r accidents. 
Connective tissue with its finer vessels are most easily torn; large healthy 
vessels escape by their toughness and elasticity; nerves, fascire, and tendons 
resist strougly. 

Coutusious vary from a slight bruise of the skin to complete smash of 
everything contained wiLhin it. In the slightest forms the smaller vessels 
only and the loose tissue round them are injured; the hemorrhage is slight 
and limited, but spreads for a short time. Next, a large number of small 
vessels nn~ some larger are torn, and of course lesioos of the tissues are 
evident. Lastly, all the soft parts may be crushed and the hard splintered. 
Gusseobauer fiuds that the tissue-cells escape iujur~· largely in contusions. 
The number and size of the vessels torn are the most important points clini­
cally. ' Vhen a moderate number of fine vessels suffer, many hemorrhages 
form in the injured area i if very mauy are torn, circulation ceases at once, 
anrl hemorrhages form only at its periphery. Necrosis usually results. 

Sn1PTOMs.-Extravasation of blood is the most important. Its amount 
varies with the driving force and the resistance ofl~red to it. Bleeding 
continues until clotting closes the vessels, or until tension in the tissues equals 
the blood-oressure. 

When blood is extravasated into the skin it may be seen as red, purple, or 
bluish points, or unift1rrn discolorations. But in deeper parts its ouly sign is 
the more or less rapid formation of an elastic swelling, which may be very 
large and tense. A circumscribed swelling in connective tissue is called a 
/iamwloma; it fluctuates distinctly, and afrer a time has a firm margin from 
clotting. In cephalhcematoma blood collects beneath the periosteum, usually 
of' the parietal, and o:,sification goes on at the margiu, forming a hard rim . 
A hrematoma may pulsate either from communication or contact with an 
artery. In diffuse subcutaneous extravasations, soft cr.epitation is frequently 
felt on palpation. 
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Pain varies with the sensitiveness of part and plltieut. Main trunks of 
nerves may be bruised and anresthesia or numbness produced; or pain radiat­
inu along their branches and into neighboring areas. A violent blow on a 
ne~ve may, reflexly, render a limb absolutely powerless. Motor paralysis 
may be due directly to nen-e-injury or to bruise of muscles; it will be tem­
porary or permanent according to degree of injury. 

Shock.-Naturally varies greatly . 
.Aseptic traumatic fever (p. 57) frequently occurs with large extravasations; 

it is slight, usually cnntinued. and over iu a few days. 
In subcutaneous au<l deep extravasations the coloring matter comes to the 

surface, perhaps after days, and soaks into the connective tissue widely. It 
undergoes very characteristic changes. In a superficial lesion the color on 
the third clay is violet, and the margin, at first well defined, is faint and 
indistinct. About the fifth or sixth day the color becomes green; on the 
seventh or eighth, yellow; and it gradually disappears about the tenth or 
twelfth-sooner or later, according to the vigor of the individual, and the 
quantity of blood effused. 

FATE OF THE EFFUSIO~.-.Absorption is the most common, fluid and some 
corpuscles passing rapidly into the lymphatics, other cells breuking up and 
undergoing fatty degeneration previous to removal. The coloring matler is 
extravasated . 

.Large effusions are not uncommonly encapsuled by inflammatory tissue and 
organized clot. l\Iost of color disappears, and a cyst of clear fluid may result, 
rarely the contents dry and calcify. 

Bits of necrosed soft parts break down and are absorbed; so also some bits 
of dead bone are removed by granulation tissue, or they may become encap­
suled. 

Occasionally a subcutaneous effusion suppurates. Then commonly infec­
tion from without has occurred through excoriated and bruiserl skin, through 
a surface on which a bu Ila has risen, or through a necrosed patch; in other 
cases a septic wound exists elsewhere i but sometimes no such mode of infec­
tion is found, and we must suppose infection to occur through mucous mem­
branes. The patient is usually unhealthy. 

TREATMENT.-Rest and elevation in painful cases with increasing extrava­
satioo; in the latter case uniform compression over a quantity of wool acts 
well, or ice or cold compresses closely packed round the part. 

To promote absorption, massage is highly spoken of; it distributes the 
extravasated material and forces it into lymphatics. Afterwards, stimulating 
liniments or evaporating lotions may be applied to the skin. For slight 
bruises on the face, such as a black eye, the application, by a brush or piece 
of lint, of brandy, spirits of wine, or the tincture ofmatico; or a solution of 
alum or tannin will often prevent the effUsion of blood. If there is any 
injury of the skin likely to lead to formation of bulhe, or necrosis, disinfect 
it thoroughly aud put the part up in an antiseptic dressing. \Vith these 
precautions suppuration will not occur. In cases of effusions so tense as to 
threaten sloughing, or of' others pressing on vital parts, the blood may be 
withdrawn by aspiration or evacuated antiseptically; and thus are to be 
treated cases of persistent non-absorption and of suppuration. 

Subcutaneous division of large arteries will be treated under "Traumatic 
Aneurism." 

If it is evident from the amount of damage to the deep tissues that circu­
lation in the part beyond a contusion cannot be cr.rried on, primary ampu­
tation must be done just above the bruise. If there is any doubt as to 
whether a part can live or not, give the patient the benefit of it i render the 
whole surface aseptic, wrap it up in a dressing and wnit. 
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CHAPTER XIY. 

WOUXDS. 

D1n-EREN·r KINDS OF Womms. 

DEFINITION.-A wound is a solution of continuity or separation of con­
tinuous parts1 by violence, usually directed from the cutaneous or mucous 
surfaces, but sometimes from within the body, as by broken bones. 

VARIETrns.-Incised wounds-made with sharp, clean-cutting instru­
ments i punctured-made by instruments whose length greatly exceeds their 
breadth, including stabs and pricks of all sorts; lacerated-in which parts 
are torn; contused-made by blunt instruments and accompanied by bruis­
ing of the edges; and poisoned-in which surue infective virus is inoculated 
upon the raw surface, are the chief varieties. 

lNCISED \VouNDS.-ln these the injury done to the tissues is most limited; 
only a microscopic layer of tissue on each side of the wound dies1 so the 

ed~e~em~m~~;~~a~~e~h::el1iv~~~ ~fd ~~:~yw~u~~!tea~~~~i~t~t~;;e~i~~~v=~~ 
gaping of' the edges i the latter, in incised wounds, being sharp and regular. 
Each of these symptoms varies much. Any tissue or organ may be divided 
by wounds which extend through the body in all directions. Elastic or 
contractile parts, skin, artery, or muscle, retract strongly when Oivided; 
fasc ire1 Jigaruent.s, nod tendons not at all. The different parts rlivided are 
clearly recognizable when the blood is wiped from a recent incised wound . 

TREATMENT.-The object of this is to secure the conditions favorable to 
healing-viz., close and permanent contact of the raw surfaces, and absence 
of all irritation. The general indications will therefore be: 1, to check 
bleeding absolutely; 2, to remove foreign bodies i 3, to bring the raw sur­
faces into contact and to keep them so; 4, to guard against all sources of 
irritation, mechanical, chemical, and-by far the most important-putrefac­
tive and infective. 

1. The natural and artificial arrest of bleeding will be described under 
wounds of arter ies and veins. Here it need only be Sll.id that all bleeding 
should, if possible, have stopped before the wound is brought together, or its 
surfaces will probably be forced apart by clot, which may putrefy. 

2. The 1-emol'al of foreign bodies-e. g., dirt, gravel glass-should be thor­
oughly effected by fingers, forceps, sponging, or irrigation with some anti­
septic lotion. 

3. To bring the raw 81..trfaces into contact and keep them, so. The parts must 
be so placed that the edges of the wound lie naturnlly in contact, or come 
as near together as they will; of course, they may gape widely from loss of 
substance. Supposing them to come together, they are hrought into and 
kept in apposition by s1dures. For rapid union it is most important that 
the eJges be free from irritation, and consequently from tension i if, there­
fore, there is any possibility of this from weight or shortness of the flaps or 
from subsequent accumulation of discharges it is well to use two kinds of 
sutures-those of support (Fig. H, s s. 1, 2), of stout material widely set 
and put in half to one inch from the edJ!eS, and causing them just to meet; 
those of apposition (Fig. 441 s.a, b, d), finer, more numerous, and inserted 
close to the edges, so as to bring them into the most accurate apposition. 
The surgeon cannot be too careful in sewing up wounds if he wishes for quick 
healing. Experience must teach how much tension may be put upon a 
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stitch; if there be too much, it simply cuts out and no union occurs; bu 
with skilful use of sutures of support, widely gaping aseptic wounds may often 
be much diminished by immediate union at their angles. 

Sutures Rre introduced by means of needles, Rtraight, half curved, or semi· 
circular (Fig. 42), the size being proportioned to the thickness of the thread i 

F.10. 42. 

1. Curvedhurgicu.l nelitlhis; 2. "Fine steel pin fortwish•d ~ulure. 

the straight are the most generally useful. Sometimes needles (Listo_n's) of 
various curves and Sf"t in handles (Fig. 43) are needed. The materials for 
sutures are silver or iron wire, silk, catgut, and horsehair. 

Frn. 43. 

' 

Tbe chief forms of suture are: 1. The intermpted sutu1·e. A needle 
armed with a single thread is passed from the skin into the wound on one 
side of a cut and from the wound to a corresponding point of skin on the 
other. The edges are then drawn together, and a reef knot (F ig. 44, b) tied, 

without strain, on one side of the line of wound. The 
Fio. 44. stitches are close in proportion to the accuracy of appo­

t . 

. 

. 
"" 

Suture.1. ••·I. Suture 
or1up1)0rt (thehooksof 
the wire are too widely 
OJ)('ll). 2. The mode of 
twi~tingtlLeendaaft(.'r be· 

ginninganordi1mryknot. 
t.a. Suture of a111in~ltion: 

:;e~'.:~~;e:·~r:~:::e~.o~(~!:: 
bairwithdoulllo twist Jn 
firetstage.d.Suturotillll. 

sition required - perhaps only one-eighth of an inch 
apart. 

2. The conlinuous or Glover's suture is simply the 
stitch used by seamstresses for sewing two edges to­
gether. It is the easiest means by which to obtain ac­
curate apposition, as of the edges in plastic operations . 
Its disadvantage is that a single stitch cannot be re­
moved to relieve tension or give exit to discharge with­
out Jetting all loose. 

3. The twi.$led suture. The edges of the wound are 
placed accurately in contact, and a sufficient number of 
fine steel, lancet-pointed pias(Fig. 42, 2) passed through 
both of them at convenient distance.:J. In the lip, the 
first pin sbould be placed close to the free border to in­
sure accuracy of fit there. 'Vhen all have been intro­
duced, and the parts accurately adjusted, the middle of 
a long silk ligature is twisted twice or thrice round the 
uppermost in a figure of' 8. Theo the two ends are 
brought down and twisted round each of the other pins 
successively in like manner; and, lastly, they are to 

be secured by a knot. Many surgeons use a thread to each pin, lest 
by carrying one on they should approximate the pins. Lastly, cut off 
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the pin·points with pliers, and slip bits of plaster or lint beneath the ends 
(Fig. 45). 

The harelip suture is chiefly one of support, and interrupted continuous 
sutures of apposition are generally used with it. In plastic operations many 
surgeons after introduction of the sutures dry the part, push the edges closely 
togttber, and brush the surface round the cut with contractile collodion; this 
takes strain ,,ff the sutures and protects the wound. 

4. The quill suture (Fig. 46), a suture of support, is performed by pa8sing 
a sufficient number of threads with a Liston's needle (Fig. -1:1). The loops 

}'10.45. F10. 40. 

Qui11111t11r<', am\autur...• of l\Pl>O~ition. 

are retuinc<l on one side, and through them a bit of bougie is passed, the free 
ends being drawn on, to approxima.Le the edges, and tied round another bit. 
The bougie interferes too much with the circulation in the edges, so most 
surgeonl:i use Lister's b.dton t1ulur&t-stout wire pa8sed at each end through 
a lead button, and twisted round lateral projections. These are the most 
valnnble sutures of support. 

But in order thR.t a wound of any size may be accurately Rewu up, as above 
described, throughout the greater part of its length, it iz:1 ge11ernlly thought 
necessary to drain the wound-i. e., to provide apertures at certain points for 
the escape of blood au<l discharges. Neuber R-ud Esmarch ha\·e, however, 
of' late been using bm·ied sutures of catgut i beginning at the bottom of a 
wound they sew boue to bone, periosteurn to periosteuru, muscle to muscle, 
fascia to fascia, tlll<l skin to skin, with interrupted stitches1 the object being 
to leave no space in which fluid can accumulate. They and others have 
reported most favorably of the plan. It answers best whf'n the spray is not 
used, irritation of the wound being less i but. the wound must be aseptic. 
The perfection of healing obtained in animals when serious wounds are at 
once sealed with collodion would lead us to hope that some approach to the 
same may be made in man. At present, English teaching is to drain most 
carefully. 

Having then brought the wound together by superlli-ial sutures1 carefully 
and without dangerous tension, its surfaces must be kept in undisturbed 
contact by drainage, fixation of the part in a well-chosen position, and the 
application of unij(mn elastic comprtMt1ion. Of these measures drainage is the 
most important, and is usually effected by the red rubber tubes shown in 
Fig. 4. Oue or more of these must be so placed as to run off nny blood 

~:~:~~ ~~ fr~~{ie tl~!L~~,:P;~1;f:!~~nir~ftatt~d f:::~~Tj l11~<l ~~!vte:~ cii:~~~Ys~ 
etc.; otherwise the surfaces will be forced apart, and tension very likely 
induced. The lumen of the tubes must be proportioned to the amouut of 
dischargP expected, and their number to the number of pockets and recesses 
in which fluid might accumulate. Sometimes a tube at one or either end of 
a liucur wound will suffice. Often it is best to make a. small opening through 
the skin at the most. dependent point, in the position 'Which the patient will 



172 WOUNDS. 

usually occupy, introduce a tube through it, and sew the wound up closely. 
Short wide tubes become plugged less easily than longer or narrower ones. 
All tubes should be level with the surface, lest pressure close them. Small 
wounds are drnine<l by a strand of horsehair or fine catgut. Drains prevent 
entire healing by first intention ; but they enable almost the whole wound 
to do so, and their tracks soon close. They are to be removed or diminished 
in size and length as the discharge diminishes and the sinuses close up. 
When there is but little discharge they should be removed tentatively, for 
they often keep open channels which are little inclined to close. The re­
moval of a tube is often an experiment, and the surgeon must watch carefully 
for signs of cousequent bagging. 

In septic cases good drainage is of vital importance; for, if no fluid can 
collect in wounds there is nothing to putrefy----:there is no nidus wherein 
septic and infective organisms can multiply. 'Vere it not that infective 
organisms can be inoculated upon living tissues, perfect drainage would do 
away with the need for antiseptics; but perfect drainage can rarely be 
assured. 

In the last paragraph we have provided against mechanical irritation 
of wounds. Chemical irritants (antiseptics) often necessarily come in con­
tact with wounds; all unnecessary irritations of lhis kind-e. g., syringing 
of aseptic wounds-must be avoided. But the importance of these irrit.ants 
is as nothing when compared with that of septic and injective organism.s (p. 49), 
as shown by even our present knowledge of inflammation and accidental 
wound diseases. Our object is to cause a wound to heal like a subcutaneous 
injury of equal gravity i ordinarily it does not do so, because, through the 
broken skin, organisms enter, excite irritant decomposition of the wound­
fluids, and often invade the living tissues. 

Gareugeot, Ilunter, and others taught that decomposition of discharges 
was the great enemy to "adhesion," and many excellent antiseptics were 
used empirically in the treatment of wounds. But it was Lister who grasped 
the analogy between a wound with its albuminous discharges and a flask of 
f>utrescible fluid; it was he who conceived the possibility of preventing in­
fection of a wound, just as Pasteur bad prevented infection of his flasks, and 
who enunciated ~s the guiding principle of surgery-u Prevent putrefaction 
in wounds," and insisted that the causes of decomposition enter wounds from 
without. By years of scientific labor Lister elaborated a method of carrying 
out the above principle with very great success i it bas its inconveniences and 
its weak points, and many different modes of carrying out the principle of 
antiseptic surgery have been suggested and are practised. 

The following must be the articles of the creed of every surgeon desirous 
of keeping wounds aseptic: 

1. The causes of wound-diseases come from external to the body. 
2. These causes are microorganisms, and it is possible that an unpurified 

finger, instrurueut1 sponge, suture, or anything else brought into contact with 
a wound may inoculate it with the most deadly bacterium. 

3. Failures to maintain asepsis mean that the precautions are not suffi­
ciently stringent, and demand increased care in the carrying out of the 
method i or they may be due to insufficiency in the antiseptic employed. 

Two classes of cases present themselves for treatment: in one the surgeon 
makes the wound and takes precautions to keep it aseptic; iu the other, the 
wound is in existence, aud almost certainly infected before he sees it. 
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THE CONDUCT OF A:S- 0PERATIOX ( INFLICTIO:x OF .J.. 'Vonm) G:-{DER 
LISTER'S ~lETIIOD. 

The smaller the number of assistants at an operation the better i only one 
should be allowed to touch the wound. No one should be concerned who is 
attending post·mortems or infectious cases without changing his clothes. It 
is best to work with arms bare to the elbow, thoroughly cleansed with soap 
and water, and tlrnn carbolized (1 in 20); special attention must be paid to 
dirt about the uni ls. A clean white macintosh apron should be worn. The 
patient's clothes sboulJ he well away from the wound covered by macintoshes. 
A cJean towel wrung out of 1 in 20 should be placed between the wound and 
the operating table; on this instruments may rest in the spray during the 
operation. 

Purify the scat of operation like the surgeon's hands; scrub it well. Hairy 
parts should always be shaved, and are very difficult to disinfect thoroughly; 
all grease luwing been removed, a towel wet in carbolic (1 in 20) may be 
laid on the part for an hour before operation. All inJJtrumenli should be 
most carefully cleaned and laid in a flat dish of carbolic (1 in 20). Sponges 
are kept iu 1 in 20 carbolic. During an operation they are simply squeezed 
dry and then wrung out of 1 in 40 lotion. Some surgeons use bits of wet 
carbolic gauze or salicylic wool instead. 

The spray is now turned on and kept playing on the Jiart throughout the 
operation; its reservoir is filled with 1 in 20 Cllrbolic, and this, when mixed 
with the steam, forms a solution of 1 iu 30 strength. No one must pas.! 
between the spray and the wound. 

(For all the above purposes corrosive sublimate (1 in 1000 or 1 in 500) 
is more certain than the carbolic; but the latter must be used for instru­
ments and spray.) 

The operation is performed, care being taken that nothing not freshly car­
bolized approaches the wound; the bands of surgeon and assistant should be 
cleansed of blood occasionally during a long operation. 

If for uny reason the spray be stopped during an operntion, cover the 
wound with a "guard"-two or three layers of close muslin squeezed out of 
1 in 40. 

Hemorrhage having been checked in some non-infecting wn.y, the wound 
is drained and closed. Then a bit of protective is laid over the wound, and 
over this two or three layers of gauze (deep dressing). wrung as d1:J as possible 
out of carbolic i over this more or less 11 loose gauze" is placed, most in those 
directions in which drainage will probably take place lastly, the u dressing," 
consisting of eight layers of gauze, between the outermost two of which is a 
piece of thin macintosh, is applied, its size being proportionate to the amount 
of discharge expected, unless limited by proximity to one of the orifices of 
the body. The dressing is kept in place by the gauze bandage, or, better, 
by one of the thin white muslin in which butter is wrapped ; this should be 
firmly applied. Every precaution should be taken to prevent the dressing 
from slipping, an<l its own adhesi\•eness does much towards this. Round the 
edge of the dressing a bit of elastic webbing is coiled, and to it the edge of 
the dressing is fastened by safety-pins going through the macintosh i the 
prick of a pin elsewhere should cause the macintosh to be discarded. If 
much discharge is expected, it is well to lay over the dependent edge of the 
dressing a large pad of salicylic wool, and to include it in the bandage. 

CHANGE OF DRESSrNGs.-After any large operation the dressing should 
be changed in twenty.four hours, or earlier if t.be discharge is very free. 
Subsequent changes are indicated: (1) by the appearance of discharge at 



lH WOUNIJS . 

the edge of the dressing, and this should be carefully looked for four times 
in twenty-four hours; (2) by the dressing having been on seven days, after 
which time it probably contains too littl~ carbolic to be efficient; (3) by rise 
of temperature la.sting more than twenty-four hours, or by any sudden and 
considerable rise; (4) hy pain or other symptoms at the wound likely to be 
relieved; (5) by the necessity of shortening tubes, removing sulUres, etc. 

A wound which is doing well shows no signs of inflammation nor of reten­
tion of discharge-no redness of the edges, no pain, surprisingly little ten­
derness, and the skin lies well down upon the deep parts. The protective 
shows no brown or black staining, the discharge is almost odorless, and after 
blood has disappeared, serous, scarcely changing the color of tbe gauze. 

At the first dressing, unless a wound is obviously not draining, the tubes 
are often best left. alone; subsequently, when their tracks are marked out, 
they should be removed and cleaned in carbolic. The wound and its imme­
diate neighborhood should be gently wiped with a guard, and covered at 
once with protective and deep dressing. Then all the parts beneath the 
dressing, especially those over which discharge has run to the e<lge, must be 
similarly washed, and the dressing completed as above. Stitches may be 
left in so Jong as they cause no irritation and bold parts together, until union 
is complete. For management of the tubes see p. 171. 

The objections to Listees system are the smell of the carbolic; its effect 
upon the skin causing the su rgeon's hands to peel, and often producing some 
eczema on the patient; the large quantity of discharge which it excites; 
delayed healing from irritation; the necessity for somewhat frequent change 
of dressings and therefore disturbance of the wound; but chiefly its poison­
ous properties, which rarely afiect the surgeon, more often the patient. The 
symptoms of poisoniug are said to be: mental dulness, or even unconscious­
ness, headache, slowly reacting or fixed pupils, depressed temperature, small, 
frequent pul!!ce, loss of appetite, persistent vomitiog. After almost all large 
operations the uriue becomes olive·green or deep brown on standing; color 
rarely altered till after exposure to light. All the Aymptoms are increased 
by the application of a fresh dressing; young children chiefly suffer, arlults 
rarely, except after long abdominal operations under the spray, or after ener­
getic attempts to disiufoct a septic cavity. A chronic poisoning may result 
from use of daily carbolic injections. 

For carbolic eczema paiut the part with salicylic crenm, or cover it with 
protective. Poisoning necessitates replacement of carbolic dressings by 
others; and the administration of Glauber's salt freely diluted is recom­
mended. Dark urine alone generally passes off in a fow days. 

Severe symptoms and death are certainly very rare, but they do occur, 
and would require the abandonment of carbolic acid had we anything to 
replace it. Io effieiency it has as yet but one rival: corrosive sublimate, 
probably the most efficient antiseptic which can be emplnyed upon living 
tissues; but it also, when freely used, causes poisoning with dysenteric 
symptoms. 

It is to the spray, and to unnecessarily free use of carbolic lotion, that 
most of tbe ohjectious to Lister's method are att.ribut~ble. Knowiug that 
septic organisms are comparatively infrequent in the air, a large number of 
the best surgeons have abandoned the spray, trusting only to the ruost con­
scientious dismfoctiou of anything that comes in contact with the wound; 
and they have shown that as good results may be obtained without as with 
it. NevertheleBs, there are certain cases in which we should be sorry to 
be without the sprn.y, especially in operations openiug the pleura, in which 
large volumes of n1r arc sucked iu and the drainage is often imperfect; also 
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when compelled to operate in close1 crowded districts, the air must be 
regarded with more drtad. 

SUBLIMATE Da1:s...:.INGS.-Lister himself has lately had a few failures 
which led him to lllvestigate the relative efficiency of various gauze dress­
ings, with the result that sublimate J!:UD.Ze stood first, carbolic came close 
behind, and eucalyptus distinctly third. Koch has shown the sublimate \1 
per thousand) to be the only surgical antiseptic which will destroy rel)ting 
spores by short contact, such as washing the hands in it. This body is 
accordingly being used largely as lotion of 1-500, 1-1000, 1-5000, and also 
in gauze and wool dressings: either no spray or the carbolic is used. IL is 
the antiseptic preferred by many surgeons (v. Bruns1 l\IaC"Cormac); but 
severe poisoning has occurred, and complaints of irritation of the skin are 
frequent. 

Eucalyptus gauze is a fragrant and good substitute for carbolic, but a little 
dearer. 

Having gone far toward extinguishing sepsis, surgeons of late years have 
striven to obtain also complete rest for wouuds by means of permanent dress­
ings. These consist of highly absorbent materials, such as absorbent cotton­
wool, wood·wool,jute, peat, moss-impregnated with a non·volatile antiseptic 
-salicylic acid, iodoform1 sublimate ; in large quantities of these the part is 
enveloped far on nil sides of the wound, and provision for drainage having 
been made, a bandage is applied so as to keep up uniform moderate pressure 
on the wound. Oozing is checked, the parts are kept closely in contact at a 
uniform temperature, and such discharge as escapes is rapidly dried up and 
kept sweet whilst moist. These dressings, except the sublimated, are not to 
be relied upon when the discharge is necessarily nry free; one of the pre­
vious dressings should then be userl until the discharge is lei::s. 

The work of every dressing-·i. e.1 the amouut of discharge it has to keep 
sweet, is rendered lighter by the rubbing of a little ioclofonn in fine crystals 
upon the raw surfaces. This drug is by no means powerful as au antiseptic, 
moving organisms being found in discharges distinctly colored by it: but it 
greatly reduces the quantity of discharge from fresh and other wounds, and, 
with a little help from the dressing, will prevent putrefaction by rendering 
the fluids too inspissated. A gauze and a wool are prepared. It is an 
insidious poison, causing loss of appetite, nausea, vomiting-perhaps severe, 
restlessness, sleeplessness, delirium, rapid wa~ting, and a smal l frequent 
pulse; iodine is usually fouud in the urine. More rarely, especially in the 
young and old, symptoms of cerebral meningitis appear running on, after a 
short stage of irritation, to general or local paralysis. Nothing nervous is 
founrl post·ruortem; butofteu the heart, liver, nnd kidneys are fattily degen­
eratecl. To prevent such symptoms, not more than 3j should be applied in 
children, not more than 3ij in adults. It is very slowly dissolved, so care 
must be taken in repeating the dose. 

Iodoform is of especial value in tubercular cases after sharp spooning, 
resection, etc., appearing to exercise a specific influence; the openttions are 
done with all antiseptic precautions, and iodoforrn applied when bleeding is 
stopped. Nothing compares with it in its power of keeping sweet wounds 
about the mouth, \•agina, and rectum, usually so di~gustingly offensive. As 
a permanent dressing, iodoform wool is much dearer than salicylic acid, and 
no more efficient. 

Should symptoms of poisoning arise1 wash away all iodoform with some 
mild 11n1iseptic lotion, and they will generally subside. 

Salicylic acid iu lution (1-300), in powder, in wool, or in ointment of 
varying strength 1 up to oj ad 3j, is very useful-the lotion for irrigation, the 



176 WOUNDS. 

powder for foul sores, the wool as a permanent dressing, the ointment for 
ulcers, especially lupus. Poisoning may be produced. 

Boracic acid ID satur1!.ted lotion, in powder, in lint or wool, is an excellent 

fr:~~~t:i;;~h~~~~~tl~ !~~s ~!.~r\nc3s5:,~~;:h~~1~e~~~s ~a~i~k1 b:o!~~!~sdr!r; l~~t 
fomentation. Boracic ointment is very useful as a dressing, and for smearing 
parts near orifices-e. g., in circumcision, when it prevents wetting of the 
wound; also in burns. It does not cause poisoning. 

These are the chief antiseptics used at present, but many other bodies are 
being tried. The desideratum is a perfectly unirritating, non-poisonous 
body, which instantly destroys all organisms, which is free from unpleasant 
properties, and is usable in all the forms required for surgical purposes. 

INFECTED 'VouNDS.-,Vhen a wound, abscess cavity, etc., is infected 
before the surgeon sees it, attempts may be made to disinfect it: if only an 
hour or two old, such a wound as a compouacl fracture (q. v.) may generally 
be rendered quite sweet, but after days success is very doubtful. 

In cases of spreading septic suppuration nud gangrene seen early, the suc­
cess of attempts to disinfect depends entirely upon the possibility of opening 
up the whole diseased area and applying strong antiseptics to it. The agents 
generally used are chloride of zinc (seep. 154), 1 in 20 i carbolic, or sublimate, 
1 in 500. All necroscd and putrid tissue, clots and discharge, must first be 
~ut and washed away by a mild lotion, and then the strong application 
thoroughly made. Such cases should be dressed antiseptically every day, 
and left gaping widely till all chance of recurrence is over. A little iodo­
form may be rubbed on the most suspicious parts. In some cases of putrid 
discharge which cannot be drained freely, constant irrigation with perman­
ganate of potash, strong in proportion to the stench, or other mild antiseptic 
-iodine, boracic acid, tbymol, salicylic acid-may be tried. 

CASES OF CoMPLETE D1slJNION.-If a small part-e. g., a last phalanx or 
tip of the nose, be cleanly cut off-fix it on again as soon as possible, with a 
continuous fine suture, and keep up its temperature with wool. Even after 
separation for some time, it may reunite if well washed with warm borscic 
lotion and applied closely to a perfectly clean surface. A case is related of 
firm union of the last phalanx of the middle finger after one and a half 
hour's separation . (Bailey, Ed. Med. and Surg. Joum., July, 1815.) 

OrEN WOUNDS.-,Vounds with loss of substance, or which cannot for any 
reason be brought together, are to be treated upon the lines laid down above, 
some antiseptic dressing being applied, and a portion of it laid between the 
flaps if it is desirable to prevent their union. They heal by granulation i 
but if carefully covered with protective, kept sweet, and not irritated by 
chemicals, the granulating surface will yield no pus. 

CoN'l'USED WouNos.-Add a wound to the degree of contusions described 
in Chapter XIII., and we have contused wounds varying from a bruise and 
an abrasion to the crushing off of a part. Such wounds have torn, irregular 
edges, limp, little retracted, and often obviously ecchymosed; they bleed little. 
Usually the edges are not in a condition to unite by first intention. 

To the danger of gangrene from primary injury to vessels, we now have 
also the danger of septic inflammation, greatly increasing the difficulty of 
circulation and the probability of gangrene; for the parts being much 
damaged and infiltrated with blood and fluid for long distances prove a most 
suitable nidus for the causes of spreading inflammations. 

TREA.TMEN'l'.-lf gangrene must occur from injury to vessels, or if the 
soft parts are so extensively destroyed that the wound could not heal, or 
would not leave a useful limb if it did, amputate as in simple contusion. 
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Otherwise disinfect, make free counter-openings, drain, bring the wound 
together carefully, and try to save. 

If seen when diffuse cellulitis or spreading gangrene has set in, see pp. 152, 
1.53 for treatment. 

LACERATED \Vou~DS are very like the above, but are caused by tearing 
instead of' crushing. 'rreat similarly. 
Pu~CTL"RED \Vou:ms.-The whole danger of these, apart from danger 

due to structures injured, depends upon decomposition of retaine<l discharges 
which are forced by tension into the areolar planes, etc., exciting diffuse in­
flammation. 

TnEATMENT.-Gently pass a tube to the bottom of the wound and disin­
fect thoroughly: put in a drainage tube almost to the bottom for twenty-four 
to thirty-six hours, wheu almost all discharge should have ceased . But if it 
become purulent the tube must be retained. Treat cellulitis as usual. 

lJOISONEO \Vouxns are dealt with in separate articles. 
In the treatment of wounds of all kinds the general principles laid down 

under incised must be 11.Cted upon. If no antiseptics are at hand, perfect 
drainage, complete rest, uniform pressure, and dryness must be nimed at: 
and in large wounds, the surgeon will often do well to employ the "open 
method." Introduce sutures at the time of operation, but leave the wound 
open for several hours to "glaze;" close when most discharge has ceaserl, use 
no dressin~. but with a dry rag occasionally wipe away any oozing from gaps 
purposely left at the angles or between sutures. 

b f;NEHAL TREATMENT.-A patient with a severe wound should be kept 
in bed under the best hygienic conditions obtainable. His diet should be 
simple and nutritious; so Jong as he is afebrile he may take fish or meat. 
Stimulants are unnecessary except in cases of collapse. 

The temperature should be recorded two to six times a day. 

Tm~ HEALING 01.-~ \VouNDs. 

In almost nll parts this is effected by the formation of vascular connective 
tissue; the reproduction of special tissues1 us muscle or nerve which may 
have been divided, is a secondary phenomenon. 

There are two sources of' connecti\•e tissue-the preexisting connective 
tissue corpuscles1 and leucocytes. Aclult connective tissue cells do not pro­
liferate because the stimuli to growth-especially food-supply-are sufficient 
only to maintain them in statu. quo; in other words, the tendency to grow in 
the prime of li te is just balanced by the hindrances to grow, such ns pressure 
of the cells against each other. In wounrls, the injured V('Ssels permit free 
escape of Ouid and leucocytes, whilst pressure in the tissues is lessened. 

There are really only two ways in which wounds heal-by the first inten­
tion nud by the Becond intention. or granulation. These modes differ only in 
the amount of the round-celled exudation by which they are characterized; 
when irritation of the wound-surfaces is reduced to a minimum, both as 
regards its intensity and duration, the amount of inflammatory exudation is 
microscopic; but when irritation is prolonged, and perhaps also intense, as 
when wounds gape or cannot be brought together, round-celled exudation is 
very free, granulation tissue being produced in macroscopic quantity. 

A knife producing a wound irritates intensely the tissues through wh ich it 
passes, and probably kills a microscopic layer on each side. Bleeding from 
small vessels aud capillaries is soon stopped by their being thrombosed 'Up to 
the first collateral branch; but in large wounds from slight oozing, escape 
of red corpuscles through vessel walls, or expression of them from clots, the 
discharge continues bloody for some hours. In smaller wounds it soon be-

11 
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comes reddish-yellow. At first, if the wound is left opeu, the cut tissues can 
be distinctly seen, but in an hour or two these become inclistinctowing to the 
formation over them of a thin layer of lymph which glaze8 the surface and 
is of reddish-gray color. It consists, of course, of closely packed leucocytes 
in scarcely perceptible fib rin 1 both of which con tinue to escape from the vessels 
so long as irritation continues. If now the surf8ces be accurately brought 
together, the lymph on them blends and glues the two sic.lea to each other. 
Living tissue is now in contact with Jiviug tissue, irritation soon dies away, 
and exudation ceases. This is the first stage of union by thefir1Jt intention; 
with proper precautions the wound may be brought togetber at once, instead 

F10.4i. 

Section uf!l herniotomy wuuml un fourth dny; 
healingl>)·flr:-tintention,denth fromdoul>lepneu­
monia. The wound i~ lorn oJl\"U nl.lo,·e; el.;ewhert1 
it Is eruoily lt'n«e•I, the edge~ l>t>iug i;omewlmt di.;;­
placed 8Q thal rat on the tert lie~ agaiu~t eutis uu the 
right .Sute huw little exuilnlion there i@. e, epi­
dermis;/, fat; tt, vein: •·!J..6Wenl·gland; n.e., red 
corp111Cl<'~. 

Fw 4~. 

of being left open to g laze. The very small portions of tissue killed in 
incised wounds a re absorbed. This temporary union is now replaced by the 
permanent, which is simply new connective tissue developed from leucocytes 
and from the fi xed cells of the tissue, this being preceded by development of 
vessels which speed ily meet across the incision (p. 60) . It is these rapidly 
developed vessels which maintain the vitality of small, completely separated 
parts (fin ger-tip, point of nose) when they a re replaced . In cases of union 
by first inten tion it is often difficult to see what holds the cut surfaces together 
(Fig. 47); small cl umps of cel ls lie here and there, in loose or vascular parts 
of the tissues on each side of the cut, which is marked by a narrow line of 
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fibrin, red corpuscles, and leucocytes. The epithelium soon grows across the 
nnrrow gn~ on the surface, whilst development of fibroblasts and connective 
tissue (p. (jQ ) , together with absorption of fibrin and blood, go on in deeper 
parts. It is cnses like the:se probably which have been described as cases of 
immediate union, in which the tissues are supposed to unite directly without 

auf 0i~t:f 0~e~~n~er:tuf:~:~\~:~ 1 ~~~b~~~{ s~~~e ~=~~~~,~~~~·n twenty-four hours, 
the second in one to two weeks. 

'Vhen it occurs aseptically, absolutely no clinical signs of inflammation 
are present; under other circumstances there may be slight redness and 
swelling of the edges. Inflammation running beyond this prevents union. 

Healing by Granulatio11,(Second Intention ).-If' instead of closing the wound 
we allow it to gape1 it will be exposed to constant, though it may be slight, 
irritation from dressings, discharges, etc. The surface becomes infiltrated 
with small round cells, ci:i.pillary loops spring from the vessels of the part, 
nod grow towards and at right angles to the surface. The ce1ls become 
massed round them and form granulations (p. 68); and the cells eat up or 
cast off any sloughs which may exist. Tbe wound is now n. healing ulcer 
(p. 69). The nature of tbe discharge-purulent or serous-vnries with the 
irritation to which the surface is subjected. A wound may heal by granu­
lation without forming any pus. 

HEALlNCI BENEATn A ~CAB .-Sometimes when the discharge from a wound 
with loss of substance is slight, it dries and forms a scab, which, in uninfected 
wounds, is non-irritating and protects the wound from irritation from with­
out. The processes of granulation and skinning over go on beneath it, and ull 
is complete when the scab fo1ls off or is removed. Very rarely large wounds 
heal thus in man. 

HEALING OF Two GRANULATING SURFA.CES.-When two such surfaces are 

~i~~l~:,'~ts i~!~a~'.osF~.~~~ae~ll~~e~l~:~\~~f!:t~~r Ar!~~;~:~ut~o~eh:~°F:ili:J~ ;::~ 
are held together by sutures, etc., and ultimately grauulnte and unite as 
above said (Fig. -!8). No line can be drawn between union by first inten­
tion and union of granuhiting surfaces. 

The smaller the amount of inflammatory tissue, the more, probably, do 
the fixed cells of the pnrt do to.wards repair; also the scar is smal ler and 
the contraction less under these circumstances. Union by first intention is 
therefore aimed at in almost all cases. 

A scar diHers from the surrounding connective tissue in being denser, less 
vascular, free from lymphatics, and also from elastic fibres. The epithelium 
over it is often thinner than elsewhere, and no papillre, hair bulbs, or glands 
are developed. Its surface is therefore smooth and dull white as a rule, and 
its substance is firm and unyielding. A few weeks after union by first in­
tention1 however, it may be quite impossible, even with the microscope, to 
trace the course of an incision through connective tissue; and the tendency 
of all scars in the course of many years is to become more and more like 
normal tissue. On the surface, however, the naked eye will probably never 
fail to discover the scnr left by a wound which has fairly penetrated the skin, 
relative pallor being most important. 

Dn:iEA!:5E.8 OF SC1\RS.-Most scars are tender for some time after their for­
mation; but this may be acute and enduring and accompanied by sponta-
11eous pain. Perhaps, a nerve is pressed upon and irritated by the seal' tissue. 
Excision is the treatment. 

Srurs ltrc weuk points, and break down under slight irritation into ulcers 
which are slow in henling. Rest is very important. 

In their early stages there is excess of tissue in sc::ars; this shrinks and 
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!~g~et:~~~ :~~~1j:a ~d:e:0;r~~~:s;e~d~~~a~o~:r, 1~~i~ic~c:~et~~~; cfi:f1~~r~~~~ 
This state of scars is called false cheloid, and is specially common after burns. 
Its cause is not known. The scar may sometimes be excised, and an endeavor 
made to procure union by first intention. 

Scars are not very unco111mou seats of epithelioma. 

CHAPTER XV. 

GUNSHOT WOUNDR. 

GENERAL DESCRIPTION. 

DEFINlTION.-Under the term gunshot wounds are included all injuries 
caused by shot and other substances discharged from firearms, by fragments 
of stone or splinters of wood struck thereby, and by the bursting of firearms 
nod of shells. 

A cannon-shot for the first twelve or fourteen hundred yards destroys 
everything that opposes its course. If it strikes a limb it either carries away 
or completely smashes it, pulpifyiug all tissues with which it comes into con­
tact. Tbe shock in such cases is always very severe, and often fatal of itself. 
The hemorrhage is usually slight: a gush of blood escapes at the moment 
the injury is inflicted, but the torn vessels soon retract, and the bleeding for 
a time is stopped . There were a few instances during the Crimean cam­
paign in which fatal hemorrhage from the femoral artery was caused by 
cannon-shot injuries. 

"'When the sbot has lost a portion of its impetus, the injury which it in­
flicts is often even greater. Instead of going right through, or carrying 
away, the part struck, it will allow its course to be changed by objects 
which it may meet in its way, and thus give rise to wider and more serious 
injuries. 

This happened in the case of a private in the 1st Royals, working in the 
trenches before Sebastopol. He was in the act of shovelliog up some earth, 
with his body bent, and his right haod holdiog the haodle of the shovel, low 
down in front of the space between his legs. In this position he was struck 
by a round shot. It shattered his arm, leaving it banging only by the in­
teguments, and, passing between the thighs, tore away from each of them a 
large mass of the integuments and muscles, and laid bare the femoral artery 
oo oue side. It carried in front of it the penis, scrotum, and anus, and a 
hrge portion of the glutrei of one side. 

Cannon-shot when nearly spent may produce severe injury without break­
ing the skin, just as happens in buffer-accidents (p. 167)'. Bones may be 
brnken, or the deep tissues so contused as to lead to severe sloughing. How­
ever near the end of its career a round shot may be, it still carries destruc­
tion with it; and many a soldier's foot has beeo knocked ott: when put out 
to stop a shot slowly ricochetting along Jike a cricket-ball. 

A rouod shot rarely lodges, yet after Balak lava a six-pounder was fouod 
in a man's ham, with but little distortion of the limb. 
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'VIND·CONTUSION.-No one now believes that injuries can be produced 
by the commotion of the air caused by the passage of balls which go near 
without touching. The injuries in question were generally subcutaneous 
and often very severe-viscera., soft parts, and bones being often crushed 
and torn. They were due to actual contact with a spent ball. 

It must be added that canuon-sbot are seldom fired on the battle-field in 
modern warfare. 

SnELu1..-If' a shell strikes anything before its explosion, it produces 
effects similar to those of round shot. After it has burst, the wounds in­
flicted by its fragments are not so severe as those of cannon-shot, although 
they certainly rank next in the amount of damage they produce. The large 
irregulnr masses of iron often cause the most fearful contmsions and lacera­
tions of the tissues, and coruminution of the bones. In the Crimea, the 
bursting of one howitzer shell caused ten admissions into hospital, and 
of the men so admitted seven lost an arm or leg. The English artillery fire 
"Shrapnel shells," which burst on touching the ground, and vomit forth a 
number of bullets with which they are loaded. 

RIFLE·BULLETS.-The largest number of wounds in any engagement is 
from bullets. Until the Crimean war, the round leaden hall, fired from a 
plain or rifled barrel, was the only one in common use. Now, however, its 
place has been supplied by conical balls which, being projected with much 
greater force, are capable of passing through one or two men, and lodging 
in the body of a third . They do not deviate from their course to the extent 
that. the rounrl balls sometimes did. What they strike they usually per-

FIG. 49, FIG. ,)J. 

ll 
1''10. 4!J.-Butlt·t \\ith whid1 the ~hmjlnel ~hell i~ d1;1rp·<I, weight Jin {:"rniu~ 
F10. 50.-llarlini·ll"°nry rilll' hulll"t u,~J in Enghmfl, welght 4t>41 grain!'. 
}'11o. 61.-<"hn ··pol bullet u•e<I by the Fr~·uch, weight 3SO grain~. 
FH;.62.-l'ru. fan neeJle-guu bullet, Wl'igbt ~ gmius. Tile mitrni\Jeu" lmllet wcigha;r...-,grninl'. 

lh1.cl'or1u.a" tays that nu rruie.ior wound~ from a mitrailleu~e bullet came undl'r hid notice at i't·<lan, llt'nte 
th:it the 111itmlll1·11~e dth• r faikol to hi1, or el•t> was fit1nl on the ~1.ut. Ou the Oilier hnutl, ao account i~ 
gi•·eu of one {Gt:rroan) 10ltlier, ltrut·k I')" 1hirt~··111·0 mitr:.1illNI><' l>a.11~ anti eurvh·ing (\\.oodman 11nd Tidy, 
:.::1~~:"ic 'k•lkine." Lonolon, 18171. In chi! lif4> the ~urge.•n will prol>11.bly hu.1·e to nttenJ to rt·volYer 

forate, in some cases drilling through bones, in others producing severe com­
minuted fractures. They lodge much less frequenlly than the round ones. 
Agn.in, the ball ma)·, if the force is nearly expended, lodge in the cancellous 
tissue of a bone, nnd form for itself a space in which it may be easily moved, 
but from which it is with great difficulty extrncted. Sometimes a ball will 
strike a hone longitudinally, and channel a long groove without fracturing 
the bone. 

Small ~hot, discharged from a fowling·piece or pistol, produce dittereut 
effects, according to the distance at which they strike. If t.he distance is 
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great, they will be scattered and fall singly; peppering the victim smartly, 
but not penetrating beyond the subcutaneous tis:me, nor doing much harm 
unless one of them strikes the eye. But if the distance is small, so that they 
strike en masse, their efferts nre far more destructive than those of a bullet, 
for they spread in the flesh, nud so cause greater laceration, be::;ides the mis· 
chief arising from their lodgement in the tissues. 

Though there may be no ball in a gun or piatol, yet the wadding may act 
as oue, if the piece is <lischarged close to the body. The surgeon in civil 
practice who examines a gunshot wound perhaps inflicted with intent to 
murder, should alwnys save the wadding if he finds any, as it may afford a 
clew to the perpelrator of the deed. All gunshot iujuries at close quarlers 
may be complicaled with severe burns from the explosion of gunpowder. 

Occasioually portions of clothing or accoulrements, money from the 
pockets, or even pieces of bone from other soldier's bodies, are carried by 
the shot into the wound and lodged. 

CouRSE OF BAT~LS.-Auy trifling obliquity of surface, or dilforence of 
density in the part which it traverses, may cause a round ball to take a most 
circuitous route. An officer in the Crimea was struck on the abdomen by a 
musket ball. It impinged against a button of his trouser8, which it bent 
double. This served to change its direction, and instead of passing into the 
cavity of the abdomen, it travelled downward between the abdominal mus­
cles, and lodged deeply in the upper part of the thigh. 

A round ball may enter on one side of the head, chest, or abdomen, and 
pass out at a point exactly opposite, just as if it had gone entirely through 
the cavity. Iu such iustances, it is generally deflected by bone, and guided 
round the part by the elastic resistance of' the obliquely placed 8kin. Some­
times it makes a complete circuit, as in the case of a friend of Dr. Hennen, 
who was struck about the pomwn Adami by a bullet, which passerl com­
pletely round the neck, and was found lying in the very orifice at which it 
entered. Similarly, ba.lls will pass along concave surfaces, being constantly 
slightly deflected by them; thus a soldier may be struck on the wrist, when 

FIG. 53. 

the arm is bent in the act of firing, and the ball may graze along the arm, 
and fly off at the shoulder; or a ball may glide along the inner surface of 
the peritoneum or pleura, aud pass out or lodge near the spine. But conicnl 
balls are rarely turned aside. 

If a ball has pas8etl through a part, an orifice of entrance and one of exit 
are usually found. With the old round bullet it commonly happened that 
the orifice of entrance was smaller, with its edge inverted. That of exit was 
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larger and more rag~ed, with its edge somewhat eiierled. But the new rifle 
bnlls are propelle1l with such V"elocity that, if they pa::;s clean thrt>ugh the 
8'1ft parts, it is impos:<ible to tell one orifice from the other. If, however, the 
speed of the ball be diminished, we may have the classical appearances of 
its iugrel:IB and egress well marked, or if the bullet in its course through the 
limb has ~truck against the bone, and become misshapen . 

The ball in it8 passage through a part leaves a track which is often 
i11Jicnted by a bluish or dusky red line or wheal on the skin, or sometimes 
by a peculiar emphysemntous crackling. Along this track the tif;sues are 
bruised nu<l broken down, and their vitality greatly impaired, and lying in 
different part:; of it nre the fragments of foreign bodieH which the bullet may 
have carried before it. A ball of soft lead like the Enfield, which flattens 
considerably 011 striking bone, seems to cause more extensive splitting than 
the harder Martini·llenry ball. 

LooGB:'IIENT AND EXTRACTION OF BALLS. 

LODGEMENT OF BALLS.-Shot do rrnt always penetrate. A ball may 
produce a furrowed wound, or if nearly spent a contused wouud only. l\Iost 
wounds are, however, penetrating, and the bullet may or may not lodge. It 
is always important, and usually easy, to ascertain this point. 

If there is but one hole, the bullet has probably lodged, but not always; 
very rarely it may have escaped by the hole at which it e1Jtered (p. 182); or 
it may have struck u. firm substance and recoilerl, or it may have penetrated 
antl have fallen out later; thus a ball drove a piece of bone into the brain, 
and tell out of the wound afterward. In some cases, from lack of resistance 
behind it, a ball has not perforated a fold of linen, or silk handkerchief, but 
has carried it three or four inches into the wound; on drawing the pocket 
out, the ball comes with it. The explosion of the powder alone may make 
a hole. 

But if there are two holes, it must be considered whether they are produced 
by the entrance and exit of 01ie1 or by the entrance of two distinct balls. Thus 
a soldier presented himself with two shot-hole!'t, one on the outside of the 
ankle, the other nenr the trochanter; but both were en used by the same 
ball, which entered at the auk le when the foot was rnised in running. Again, 
a soldier nsceucling a scaling-ladder, was wounded in the right arm, and the 
ball was found under the skin of the opposite thigh. 

8ometimes a ball splits from defect in casting, or from &triking some sharp 
bony ridge, as the shin, vomer, or edge of a fractured bone, an<l the pieces 
may escape by distinct openings; or though one bit may have been extracted, 
another may be lodged, and may have injured imp11rtnut vessels or nerves. 
This must e\·er be bl1rne in mind; for frequently lnrge masses of metal are 
impacted in the substance of a part without much external sign of their 
pnsence. 

DJ:TECTIO~ AND ExTRA("fIO~ OF BaLLS AND Fo1u:rnx Boorn:-.-It is of 
the greatc:-lL importance for the future well doing of the patient, that any ball 
or foreign body which m:\y ha\'e lodged should be removed. A most careful 
examination should be made as soon A.fier the injury ns possible, before 
swelling and ccrlema have come on. It should include (1) a most careful 
palpation of the part, and (2) e.cploration with the right forefiuge1\ aidE'd by 
cnunter·pre8sure with the other hand, the wound being enlarged, if need be. 
The examin1ttion should be made thoroughly and once for all, and the 
patient should nlwnys be 71/aced as nearly as possible in the position in which 
lie·wa .. •strw·k. 

"rhere the fin[!cr i~ too Rhort, use a 12-inch probe. 
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Often a hard body is felt by the probe, but no clear evidence may be thus 
obtained as to whether it is expose<l bone or a leaden ball. The famous case 
of Garibaldi gave rise to great difference of opinion as to whether a ball were 
lodged or not in the tibia near the ankle-joint. Nelaton discovered the ball 
by means of a probe, the point of which carried a bit of unglazed porcelain 
(Fig. 54). The rough surface of this brought away stains of lead when it 

Fro. 54. 

NO::lnton'&pl'obe. 

had been rubbed upon the bullet for a short t ime, and their nature was 

s~~~;:1~; 1 lo~~~~,0~~;~~~. at~~i:hi~w~0:h~~~~~~it1~ilet:in~~~~~~ ~~:a!to:~ 
may leave a streak of lead upon it, which may be taken up by the porcelain 
and so lead to the mistaking bone for bullet. 

On the same occasion a magnetic probe was suggested by Dr. Miller, of 
King's College, Loudon; contact of its point with metal caused deflection 
of a magnetic needle connected with it. 

Kress's probe (Fig. 55), used in the American army, rasps off and retains 
particles of metal when its file-like end is rotated on a bullet. 

FIG. ,)5. 

Kress'&pru~. 

'Vhen found, the ball or fragment must be removed through the wound by 
forceps (Fig. 56), or, if it be difficult to do this, and the ball can be reached 

Fw. 5G, 

Fon:e 11~ for 1·xtrncting buHcUt; book~ too luoi:. 

~~reb:~1~~Yaf~,?a~ss~:~'u~t~;:· ~~~~~a~e~u~t~:ncuti1~b:~1 ~f~~d~~~ ?:: ~~l 
even though movable, great tact is often required to get hold of it; all such 
attempts failing, or the ball being firmly fixed, cut clown upon it, enlarge 
the opening with a gouge, and remove. 

The rule with regard to the extraction of lodged balls may be stated thus: 
always extract them n.s soon as possible when this can be done without in­
flicting dangerous injury upon the patient by the procedure necessary i thus 
it is not advisable to pass a probe in various directions through the brain in 
the end ea var to find a bal I. 

Gunshot wounds ar~ like punctured wounds in that their orifice bears but 
a.small proportion to the raw surface from whic~1 it. m~st drain awny the 
discharge; but they nre contused or lacerated, berng rnfhcted by a blunt in-
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strument. Consequently, they usually bleed but little, do not heal readily, 
but inflame, suppurate, and slough , whilst diffuse cellulitis may extend 
widely from the wound. Things are somewhat different with conical balls, 
which travel so rapidly that they really cut their way through flesh, leaving 
a wound that not infrequently heals by first intention; they may even pass 
through cancellous bone without fissuring it. The nature of the wound de· 
pends upon the relation between the momentum of the shot and the resist· 
ance it meets. But neither round nor conical shot causes suppuration and 
spreading inflammation; these are due to the irritation of retained ::5Cptic 
Hu ids. 

The immediate symptoms of gunshot wounds are pain, some bleeding from 
the apertures, and shock. The last two require special mention. 

IIE?ilORRHAGF..-Prim.ary or immediate hemorrhage to a dangerous extent, 
follow ing severe gunshot wounds, is comparatively rare. Ia the majority of 
cases in which limbs are torn off by shot or shel l, or left hanging merely by 
skin, the lacerated vessels yield no alarming hemorrhage. But if travelling 
at full speed, a modern ball cuts an artery like a knife, rnpidly fatal bleed­
ing resulting in the case of lhe larger arteries of the trunk and limbs. Pa­
tients so wounded generally die on the field before help can reach them, 
unless either the patient or a comrade has sufficient presence of mind to tie 
a handkerchief round the limb above tlie wound and twist it tight with a 
bayonet passed through it, or, if the vessel wounded be in the trunk or neck, 
to thrust a finger into the wound as far as it will go. 

Large arteries and veins seem often to be pushed aside by balls, being 
saved from wound by their toughnes:; and ehtsticity. But too often they are 

~fu~~~h~i~~. ?:c~,~~cl;h~o~ua~Js~~~I'e~l'hb~r,v~~~<li;!1~ ~~,;::ar:~~~r~ ~~t \~~~~ 
Later, though probably only in septic wounds, tbe injured portion of the 
vessel may slough, the clot break down, and secondary hemorrhage result. 

Intermediary hemorrhage, during recovery from collapse, is not uncommon. 
SecondanJ hemorrhage is especially common in military surgery, owing to 

the haste with which Crises ha\•e to be treated; the impossibility of keeping 
many of the wounds aseptic, and the diffuse suppuration which surrounds 
the ends of vessels; the 11ecessity for moving the patients long distances 
from hospital to hospital-often in rough conveyances O\'er rough roads­
and consequent mechanical disturbances of clots; and the often unhealthy, 
even scorbutic state of the patients, from exposure, privation, nod septic in­
halations. 11 Secondary hemorrhage," says 2\IacCormac, 1e is often the first 
symptom of pyremia." The most anxious time is during the second and third 
weeks, when sloughs nre separating. E\·ery cause of this form of hemor­
rhage met with in civil is still more common in military practice. A vessel 
may be wounded nt almost any period after an injury by a sharp fragment 
of bone, perhaps during an attempt at its removal, or during a change of 
spKn ts, or simply from constant pres.r;ure against the artery, but t}\ough 
occurring late, there is nothing" secondary11 about this hemorrhage.1 

The treatme11t will, of course, vary with the severity of the bleeding. "'hen 
it is serious, no pains should be spared to stop it by ligature or cautery at 
the bleeding point; only when tbis is impossible is ligature at a distance 
permissible. Amputation is a last resource in the limbs, plugging on the 
trunk. 

1 c1 A c1111c of this kind," says R. "Y. Pnrker, H came under my own ohsen-ntion, I 
W!lS nllcmpting to ~a~1 e n gun~~ot frncture of the middle third of the lhi;h 1 nnd one 
morn in~ while chnnr:mg the splint the femornl tlrtery wns cut by 1\ slll\rp piece of loose 
bone whil•h hu<l c•caped our notice. Amputnlion was immediately resorted to. The 
patient died ofp.\'t('mm." 
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The prfwenti\'e treatment of secondary hemorrhage cm1sists of good food 
nnJ hygiene; the employment of care in, and easy means of, transport, such 
as stretchers borne by men, or litters on the bncks of animals, rather than 
wheeled conveyances i but above all, by keeping the wound drained au<l 
aseptic, and drainage must be free in proportion as asepsis is doubtful, the 
wounds being much enlarged and tubes introduced. 

Cor.L.\PSB FHOM GuxsHOT 'Vot•xos. 

Gunshot wounds, like other severe injuries, are followed by more or less 
shock, characterized by the usual symptoms, and proportionate to the severity 
of the injury, the loss of blood, etc. As usual, injuries involving the thorax 
and abdomen (especially the region of the solar plexus) nre productive of 
the most serious results. Shock alone may be fatal, loss of blood beine: slight. 
la the Crimea as many as 160 wounded men died within 24 hours and 149 more 
within 48 hours, a very large majority of these deaths being due to shock 
and collapse. The only special point about wounds in battle is that they 
are often received during great excitement, sufficient iu some cases to pre­
vent a man from feeling even that both his legs have been shot nway; nerv­
ous exhaustion necessarily follows, and is much increased by the knowledge 
of having received a serious injury. It is in these case~ chiefly that the onset 
of symptoms of shock may be postponed for a little time. Surprising diff~r­
ences are, however, met with in individuals. 

The treatment is that usual for shock ( p. 166), but caution against hasty 
rallying of a patient must be observed when there is danger of internal 
bleeding. Here, unless something more radical cau be done, safety lies in a 
long period of rest with a feeble pulse, and is best secured by opium, ergotin 
subcutaueously, aud just sufficient warmth and stimulant to keep the patient 
from sinking. 

GUNSHOT INJL'RIF.S OF THE LIMBS. 

Gun.'!hot wounds are met with more frequently in the arms and legs than 
in any other part. MacCurmac says that the left side of the body is injured 
much more frequently than the right, iu the proportion of not less than 
three to two. The left lung is traversed nearly twice as often as the right, 
and the same is true of the arms and legs. The attitude of soldiers in the 
act of tiring accounts for the diff~rence. Of these wounds some are-

1. Flesh wounds, caused by the passage of balls, without fracture or injury 
to any i1nportant vessels or nen•es. 

The damag~, however, which results from fragments of shell, often ends 
in severe sloughing, producing, if the patient survive, great deformity from 
the cicatrization an1.l contraction of the tissues which have been involved; 
for example, after wounds of the calf of the leg, in which there has been 
Joss of a luq?e portion of the gastrocnemius. 

2. Simp/efraclure.'1, usually caused by spent balls; and although, iu such 
cases, the integument may not have been broken, sloughing often follows 
from the contusiou. 

3. Fracture!! with 1vowid of the integument are produced by balls penetrat­
ing the limb and strikiag the bone, or by fragments of shell producing se\•ere 
contusion and laceration of the integuments and muscles, as well as fractur­
ing the hone; sometimes by large stones, which have been struck anrl Eet in 
motion by shot or shell. Such fractures may be (a) mere pe1foration, the 
ball going through the bone or perhaps lodging in it, without splitting it. 
The author saw at ~Iadras an artilleryman, under the care of Dr. Corbett 
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at the M·mnt, in whom a rifie ball had passed through both con<lyles of the 
femur, immeclin.tely above the joint, without further mischief; the patient 
reco,·ercd . (b) Or the bnne may be merely broken clean across trcrnsi·eraely, 
without romminution, as in some cases related by MacCormac; (c) hut far 
more frcqurntly the fructure is extensively comminuted, as in Fig. 57, from 

F10. 57. 

the wedge action of conical balls, especially "hen they are soft and flatten 
011 impaction against the bone. (rl1 Gllnshot contu:Jiou of a huge hone, 
without fracture, is highly dangerous. (e) Large 1."el!sef8 or nerve.it ma.y be 
Jivitled. (JJ The whul~ limb may be torn uway by a round shot or shell, 
aod left hanging merely by the integuments, with fotufol collapse, from 
which the pntieut seldom rallies . 

..J.. I11juriCJ of joinla, which may be (a) severely confu1?ed by spent shot or 
fragment of shell. 

(b) They are often implicntccl by fi~sures of the shuft extending into the 
urticulnr enils. 

(c) FrngmC"nts of shell or bullets may Jay open a jniut, causing, nt the 
same time, eeverc dt>struction of the soft tissues, and fracturing or splinter­
ing the bones. 

(d) A ball may lodge in the extremity of one of the long bones with a 
iisaurc into the joint 

(e) A bullet mny pass through a joint en si'fon, grooving, perhaps, the 
nrticulur cartilage. Ctt::;ef of this nature are quite as dangerous as those in 
which the joint has been more fully exposed. 
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TREATMENT.-The first thing the surgeon has to determine is, Can the 
limb be sat•ed or not! an<l mo:st surgeons agree with MacCormac, 0 that rad­
ical and not conservative surgery is the best for severe gunshot wounds," 
especially if transport to a distance is immediately necessary. 

This question ruust be decided partly by the nature and extent of the 
wound, and by experience gained from statistics of the results of treatment 
of similar wounds, but still more must it depend on the means at the sur­
geon's command. Conservative surgery is always much more successful in 
the upper than in the lower limb. 

The object of operatious is to substitute a lesser injury for a greater. 
Amputation is more suited than resection or excision, when the patient has 
to be carried with an advancing or retreating army. A. man with a well­
dressed stump will suffer less than one with opposed surfaces of bone rubbing 
against each other. Moreover, after amputation, if the wound become septic, 
danger of' profuse suppuration, osteomyelitis, and pyremia is less than in a 
compound fracture, which is so much more difficult to drain. The time 
under treatment and the labor of dressing are also less.1 

The following are the cases generally requiring amputation: 
1. Those in which the limb has been torn away bodily. 
2. Extensive lA.ceration or loss of integuments and deeper soft parts, the 

bones being sound. 
3. Laceration of the main vessels-both artery and vein-of the lower 

limb, and of the upper also if there is other serious injury. When cases of 
wound of the artery or vein only are brought in, which is rare, an Esmarch's 
tourniquet should be applied, the wound freely opened up, and the ends of 
the wounded vessel tied. A divided nerve should be sutured. 

4. Extensive compound comminute<l fractures with much destruction of 
soft parts, even though the vessels and nerves be not injured. 

5. Compound comminuted fracture into the knee-joint, unless antiseptic 
treatment is possible. 

PRIMARY OR SF.CONDA RY AMPUTATION.-Whether the surgeon determine 
to amputate or to save the limb, with or without excision of an injured joint 
or resection of frngmtnts, he must make up his mind at once. If he is to 
amputate, he should do so as soon as tht! patient is sufficiently recovered 
from the shock of the injury. The experience of every war has shown that 
pri111a1·y amputation, performed before fover and inflammation have set in, 
is much safer than the secondary, or that which is delayed until suppuration 
is established . 

In the Peninsular war, l\Ir. Guthrie found that the loss after secondary 
amputation was three times as j!reat as after primary. 

In the second period of the Crimean war, the rate of mortality per cent. 
was 2;i3 after primary amputation of all kinds, and 42.7 after secondary. 

In the American war, of the amputations of the thigh 54 per cent. of the 
primary were fatal, and 74 of the intermediate and secondary. 

l\facCormac gives a table of 138 operations of all kinds: 79 primary, of 
which 23 were fatal, or less than a founh; 59 secondary, of which 38 were 
fatal, or nearly two-thirds. 

If the primary period has, however, been missed, it seems to be better to 
amputate during traumatic fever rather thun to wait for the secondary period, 
with the mauy chonces of death before it arrins. 

In gunshot fractures of the upper extremity, conservation should be the 
rule where the coudition of the soft parts permits. 

1 Sun:;eon-Gcncrnl Gordon thus sums up thP. conditions requisite for conservntive 
treatment: The cnsc~ few; the ~urgeon with htt.le work i the ftttcndnnce good nnd 
numerous; nccommodntion, food, and extras nll good und ubundnnt. (Op. cit., p. 108.) 
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In gunshot fractures of the shoulder-joint, excision of the head of the 

~}1 ili~rh~n~8?a~: e:~~0~~~~~~J~~i~~~~~sdc~e~l~L00~~1dis:n°~~~~~1~~,!-~~7~~ 
also is the rule, instead of amputation, unless the bones nre so much injured 
that a flail-like joint would result from extensive resectiou. These operations 
are quite informal, the existing wounds being enlarged, all loose and slightly 
attached fragments picked out, and sharp points cut off. 

la the American war, 5i5 excisions of the shoulder-joint are recorded-
252 primary, 323 secondary; 165 were fatal, 343 recovered. During the 
RuS:Sian war, out of 13 cases of primary excision of the elbow-joint, only 3 
patients died i and of 8 cases of primary excision of the head of the humerus 
only 1 died. 

In wounds of the hand, which frequently happened from the explosion of 
flasks, every endeavor should be made to save as much of the part as possible. 

The arm is capable of recovering from injuries which would prove fatal or 
require amputation in the leg. The humerus or bones of the forearm may 
he comminuted; but unless the integument is either severely lacerated, or 
extensively torn away, or large vessels or nerves injured1 the surgeon shCJuld 
endeavor to save the limb either without or with resection, the case being 
treated as an ordinary compouud fracture. Frequently, after severe com­
minutiou of the bones, a large portion will sutter necrosis, but this may 
either come away of itself or be removed by the surgeon, and a useful arm 
be preserved. 

In the lower extremity the tendency is to amputate rather than to endeavor 
to preserve the limb, in cases in which the line of treatment is at all doubtful. 
The limb is much larger than the upper1 and much less easy to immobilize; 
wounds of' it are much larger, deeper, and more difficult to drain, to render 
and to keep aseptic; the shock from Lhem is much greater, the general 
vitality of the part is less, and tbe limb becomes useless if weak or greatly 
shortened. Of course, the danger increases the nearer the injury approaches 
the trunk i and the same applies to amputation. Consequently we find that 
the mortality after gunshot fracture of the upper end of the femur extending 
into the hip-joint1 and, indeed, of all fractures in the upper two-thirds of the 
femur, has always been exceedingly high whatever mode of treatment has 
been tldopted . The most generally supported view is that excision should 
be done in injuries of the upper third of the thigh, the mortality after which 
operation has been, according to Gurlt, nbout 87 per cent.; that in the 
middle third, the choice between amputation and conservation shall depend 
largely upon the necessity for and means of' traasport; whilst in the lower 
third, especially if the knee-joint is iavolved, primary amputation gives a 
much better result than resection or simple expectation, the results of which 
are extremely bad. Of course, one might easily be forced to amputate 
primarily even at the hip by laceration of soft parts and injury to ve3sels. 

In the leg very extensive comminution, splintering into the knee-joint or 
from a distance into the ankle-joint, necessitate amputation i wounds of the 
lower end of the tibia. into the ankle or of the joint itself may often be 
treated by excision. 

The general trr:atment of gunshot fractures, in which the surgeon thinks 
he can save life and limb without amputation, is that of' compound fractures; 
splints, especially Smith's or Hodgen's splint for the leg, or plaster-of-Paris 
casing with an aperture for the wound, drainage tubes to prevent bagging 
of watter, the freest use of antiseptics with the syringe, and free incisions if 
ne'"cessary to let out matter. (See 0 }""ractures.11

) 

In all operations for gunshot injurie3, chlorofor1n will he found a most 
useful ndjuuct. It not only protects the p:itient from paiu cluriug the search 



190 GUSSHO'l' WOt.:NDti. 

for balls and foreign bodies, which is often a most tedious proceeding, but 
it serves to remove the mental anxiety which is generally present. The 
patients a.waken refreshed from a sound sleep, free from injurious excite­
ment, and animated with a hope that what has been done for them will lead 
to their ultimate recovery. 

Simple flesh 1vounds, if not severe, require but little surgical aid. 
Foreign bodies, including the bullet if lodged, fragments of clothing, etc., 

should be carefully removed; the wound syringed with weak carbolic 
lotion, and some of the same applied on lint as a water dressing, and secured 
with a few turns of bandage. 

In the subsequent treatment. cleanliness should be the great aim, and be 
secured by antiseptics. Surgeon-General Gordon speaks highly of the sooth­
ing effect of warmth, after every kind of gunshot wound, slight or severe. 

The above rules for the treatment of gunshot injuries, especially fractures, 
will almost cerlaiuly be considerably mod ified by the use of some reliable 
form of antiseptic dressing, if we may judge from the remarkable results 
obtained in the Russo-Turkish War by Rey her and Bergmann, and elsewhere 
by other surgeons. The great object of discussion among military surgeons 
of the day is how best to carry out in the field the principles of antiseptic 
surgery; for, as has already been mentioned, septic diseases are seen at their 
worst in military hospitals, and the advantage of an aseptic course in such 
serious injuries as those often inflicted by gunshot is inestimable. 

There are many difficulties in the practice of antiseptic surgery under the 
conditions of active warfare1 the chief of which are that the soldier when 
wounded is often filthy from sweat and dust i that, after he is wounded, he 
must often lie for many hours on the field before he is carried to the dressing 
place i that pieces of clothing and other dirty things may be carried into 
the wound, though this happens much less often with conical than with 
round balls (Esmarch); that officious people may finger t.he wound-a most 
fertile source of infection ; that the number of patients is too great; that the 
dressings become displaced during transport i and, lastly, that the dress ings 
are too bulky. As to the latter, there can be little doubt that means will 
be found for compressing them within reasonable limits; it is admitted on 
all hands that irrigation during and through disinfect.ion after operations, 
etc., may take the pl1:1ce of the spray in military surgery; and many of the 
other difficulties can be got over frequently, if not always. 

According to Reyher, there are two plans of treatment which may be 
employed in cases in which amputation is not obviously necessary: (1) 
Occlusion by an absorbent antiseptic dressing; (2) DCbridement, or opening 
up freely, and thorough cleansing of the depths of the wound. He read a 
paper i based upon 376 cases of gunshot fractures and wounds of joints, 
before the International Congress of 1881 1 from which the following remarks 
are taken: 

Some surgeons (Esmarch), believing that a large number of gunshot 
wounds remain pure for some time unless directly infected by dirty fingers 
or instruments, recommend the occlusion treatment primarily in all cases 
after disinfection of the surface only, debridement must be done immediately 
if inflammation arises. Others (Gurlt, Volkmann), on the other hand, 
regard all gunshot wounds as probably infected, and consequently open 
them up freely, remove all clot, disinfect the cavity thoroughly, drain and 
dress as often as may be necessary. This is a long process, and could not 
possibly be generally practised after a great battle. The occlusiou method 
is quickly carried out and is brilliantly successful in suitable cases, thus 

1 Uebcr primii.res Dt1bridemeat dcr Rcbuc;swunden. 
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appare11tly proving the truth of Esmarch's view; it will, therefore, be a 
great relief to ambulance surgeons, if properly employed . Neither methCJd 
is pt!rfect. If the attempt to obtain healing under a scab fail, the wound 
may at once be opened up and the endeavor to di~infect it made; but the 
results will not be very good. On the other hauJ, if a fracture of the thigh, 
which would have got well under a scab, is opened up, it may become septic 
frnd the patient die. It is, therefore, of great importance at once to select 
well the cases for treatment by each method. The following were the points 
by which Reyher was guided. There is nothing very exact about them, but 
his statistics show that they were tolerably trui:.tworthy; the rules must be 
readily applicable, fur but few minutes can be given to consideration. 

The indications for primary opening up of the wounds and drainage, 
removal of fragments, or even excision, were the following: gaping of the 
wound such that fragments of bone or portions of joint surfaces could be 
seen, emphysema, and obvious infection of the wound by fingering, shreds of 
clothes, straw, etc, 

The occlltaion method was proper when the wound openings were smnll 
and looked clean; or, if they were large, when the wou1Hl·canal was not 
gaping, but rua through muscular layers in which there were no emphy­
sema and no infecting material visible or perceptible to touch-when, in 
fact, the injury resembled au uncomplicated punctured wound-treatmt!nt 
by scabbing was indicated. 

Of course, Reyher's own hands and instruments were aseptic during the 
examinaLion of each patient; and he i::sued the strictest orders that no one 
was to finger the wounds. He divided his cases into "befingerte" and 
"unbefingerte," and the results of the former were very different from those 
of the latter. The following are some of his statistics: 

Of 376 cases (105 gunshot fractures, 271 wounds of joints), including inju­
ries of all parts of the limbs, 180 recovered, aud 196 died (52.l per ceot.). 
Of these 376, 232 cases were deemed suitable for conservative surgery. Of 
these 57 were treated hy occlusion with a carbolic gauze dressing, after 
superficial disinfection; 47 healed soundly (ith of all cases), 39 under a 
scab or with superficial suppuration, -1 with suppuration not extending to 
the point or frncture, 2 with suppuration involving the fracture or joint, nnd 
in 3 after late suppuration and elimination of a sequesLrum; 10 died (15.7 
per cent.) of spreading suppuration, pyremia, etc. Among these cases were 
13 fractures of the thigh 1 of which 11 recovered-IO under a scab and 1 
with slight suppuration; and 18 wounds of the knee, of which 17 recovered, 
15 under a scab, 1 with slight suppuration, and 1 with suppuration extending 
to joint. Of 175 cases treated by opening up, drainage, and in 67 cases 
complete or partial resection, 55 were seen early, and of them 42 healed, 13 
died (23.6 per cent.); 93 were seen in the intermediary stage, and of these 
42 healed, and 51 died (53.7 per cent.); and 27 were seen in the secondary 
stage, of whom 9 healed, and 11 died (55 per cent.). Of 14 fractures of the 
thigh, 2 came under notice at once, 8 in the intermediate, and 4 in the 
secondary stage; only 2 of the latter Jived. Of -10 wounds of the knee, 7 
were treated in the primary, 30 in the intermediary, and 3 in the secondary 
period; the mortality for each period was 57.1 per cent., 72.7 per cent., and 
100 per cent. In future wars Reyher would amputate more frequently for 
this injury. All cases of wound of the hip-joint died, 8 under occlusion, and 
7 under dllbridernent (3 with resection); 7 primary excision of the shoulder, 
all recovered, and of 9 excisions of the elbow only 1 died. 

Bergmann treated 15 recent gunshot wounds of the knee, using salicylic 
wool noel plaster; they were then sent a very rough four days' journey 
8 healed without suppuration, 2 with slight suppuration, and 5 suppurated 
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deeply; of the latter 1 died of pyremia, 2 were amputated, and 2 ultimately 
recovered. 

It is obvious from the above results that the sooner a patient is treated, 
the better. The line of treatment should be determined and carried out as 
far as possible at the dressing place. The opinion is gaining ground that 
the most experienced surgeons should be here to decide upon and carry out 
the immediate treatment, rather than waiting at the field hospital. If' trans· 
port thither is necessary, all wounds must be made as secure as possible, and 
for this purpose wool dressing in large quantities and bandaged tightly is 
the bestj or in fractures and wounds of joints, a large antiseptic dressing 
having been applied, splints or plaster of Paris may be used outside it. In 
cases treated by opening up the wound, the bones should be sutured when 
fractured.1 

Annow 'VouNDS. 

Bows and arrows are by no means obsolete in warfare. Io the hands of 
the Indians, in \Vestern America, they are very formidable to the United 
States soldiers; and in the hands of the South Sea Islanders they have 
wrought considerable havoc amongst English naval officers and men. Nor 
are they by any meu.ns despicable weapons. They are noiseless, and adapted 
for many kinds of service. They may be aimed with the greatest accuracy 1 

and their penetrating force is very considerable. Cases are recorded in the 
United Rtates Reports, in which arrows have transfixed bones, penetrating 
both tables of the skull as cleanly as any bullet1 so that it is estimated that 
their initial velocity may nearly equal that of a musket-ball. 

Of courae, if impacted, an arrow must be cut out as speedily as possible, 
in the same manner as a bulletj but there are two circumstances which re­
quire attention-one is, the construction of the arrow-head 1 which may not 
only be barbed to render extraction difficult, but the arrow-head may be 
only glued on to the shafr, so that when the glue is softened by the blood 
and warmth of a wound, the shaft is easily detached and comes out1 leaving 
the arrow-head in the wound. The natives of the South Sea Islands tip 
their arrows with bone, often a human bone, such as the fibula or ulna, 
ground down very thin, and so arranged that it easily breaks off on enter· 
in1t tbe body. 

The next point is1 that from time immemorial savage and half-civilized 
people have been in the habit of poisoning their arrows. For this purpose 
several plans have been adopted: one is to dip the arrow·heads in the blood 
and gore of a dead and putrid animal i a second, is to use for this purpose 

1 For the Surgery of the Peninsuh1.r "\Var, the student nrny consult the works of 
Guthrie, Larrey, llennen, and Ballingnll. :Uedical Bii;tory of the .British Legion in 
Spain, by Rutherfurd Alcock, Lond. 1838. Bnttle of Na\'nrino, Lizars's Practical 
Sun{ery. Canadian Rebellion in 1838, Home, Edin. :Med. and Snrg. Journal, July, 
1840. Indian "\Vo.rs of 184R-49, Colc, llilitary Surgery, Lond. 1852. Crimean War, 
Duign~, Med. Times, Sept. 1855 i. Lyons's Pathology of Arnl)' in the Ea.st; William­
son, )fllilury Surgery, 1863; )fed1c11l und Surgical History of the British Army during 
the \Var ll~tl.inst Rus~iu, 1854-561 2 vols. folio, Lond. 1858; Longmore, in llolmes's 
Surg<>ry; Biwdcns, L11. guerre de Crimee, Paris, 1858. \Yar of the American Rebel. 

~~~~~;.ts~;~~;3i. ~~s;f~[o~~ t;e~i·t.b; G~l~~·o~i~'.\}1~;.e~~::2 ~~1;t;~' ~r~ut~1i:~t:,:1reJ::a~~ 
~dde, J. Julian Chisolm, Manunl of ~lilitary Surgery, for the use of the Surgeons in 
the Confederate t-)tatt'S J\rmy, 3d edition, Columbrn, 1864. Of tho .F'ranco.Prussian 
\Var, Gordon, op. cit., .i\IncCormac, op. cit. Strorneyer, Erfahrungcn L1ber Schuss­
wunden im Jahrc, 1806, \'On Dr. L. Stromeyer, Hannover, 1807. L. Legouest, 'l'raite 

~~fh1~:·1~~~~~;i~~l~~~~~t~~1l::~~~n~=~~~~~· ?u:ri~r~:~;i1ei~l~~t~:1nl!~~;,~~11 ~~~r~'.rgiT~: 
United ~lutes official reporls arc admirable. 
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some poisonous vegetable, especially such as tend to produce tetanus; be· 
sides these, the rattlesnake venom and other poisons are no doubt used. 
But whatever the intentions of those who dip their arrows in poison, accurate 
observation has shown that they fail in fact. Staff-Surgeon Dr. Messer 
proves this very clearly in his account of the case of Commodore Good­
enough and six others, who were wounded with arrows by the natives of the 
Santa Cruz Islands, in August, 1875. Three out of seven persons wounded 
died within eight days; but they did not die of py:ernia, as might have been 

~'~~:ci~~~eh:~Y t~;;;~~:sb~;nst~;~~:i:: ~~i:~:.e tuut;i~h:~iili:~ ~r:::~:::, 
which came on four or five days after the injury, in the way in which it 
only too often follows wounds received in hot climates. Though there was 
no poison, the dread of it acted most injuriously on the wounded persons.' 

CHAPTER XVI. 

EFFECTS OF IIEAT-BURXS AXD SCALD,;. 

du~e~R~~ i!~p~~~,'!~a~r~r~hv~g~ ;:i~~\~~~ '~ie~~:~:~~~?:~.ing2.ssv!~kra8~~~ 
3. Superficial, and 4. Complete destruction of the skin. 5. Destruction of 
deeper soft parts. 6. Complete charring. 

A recently burnt or scalded part, then, may be simply red, or studded 
with vesicles contaiaiag clear yellow coagulable fluid; in the centre there 
may be a moist white patch of dead skin, which in burns from the action 
of higher temperature, may be brown or black and dry. Up to 100° C. 
heat causes only coagulation of the tissues and such change in the vessels 
that no blood enters. 

'Ve have already shown (p. 48) that the irritation of a severe burn alone 
excites only byperremia. and some exudation round about the eschar, and this 
is absorbed or thrown off by granulation tissue due to constant slight irrita­
tion, which the presence of the eschar excites. But ordinarily burns from 
the second degree onward become septic, and the result is free suppuration, 
death of parts which would have recovered, traumatic and suppurative fever, 
and perhaps some infective process during or after the separation of the 
sloughs. Should all go well, the ulcers left granulate, and often become too 
]uxuriant; sometimes they are exquisitely tender, the removal of dressings 
en.using extreme pain. Before granulation, burna causing exposure of the 
nerve·endiugs in the papillro are very painful. Healing is usually slow, and, 
when the whole thickness of the skin is destroyed, accompanied by great 
scar-contraction. Some ulcers are so extensive that healing ceases entirely. 
Eschars mny extend into joints or body cavities. 

1 Sec Report on Surgicnl Cases in the Army of the United States, lSGZ>-71, Circular 
:No. 31 issued b~ tl~e Wnr Department, .Surgeon-Gcncrnl's Office, 4to. "\Vashington, 
1871. An lnf'Ju1ry rnto the Reputed Po1sonoug Nature of the Arrows of the South 
Set1. lsh\Oder-., in lfolation t.o the Occurrence of Three Fntn.l Case;i of Tetanus after 
'Vounds by 'fhem <;HI bonrd H.:ir.s. ''Pearl" in 1875, by Sttdf.Surgeon A. B. Messer, 
:\l.0. 1 H..N. Published by the Admiralty. 
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A singular accompaniment of severe burns was pointed out by Mr. Curling, 
Med. C'hir. 'J'rans., vol. xxv., that they are liable to be followed, about the 
tenth to fourteenth day, by acute ulceration of the duodenum beginning in a 
Brunner's gland. It may end fatally by perforating the intestine and 
causing peritonitis, or by openinj! some large artery and causing bloody 
von1itiug and purging. Mr. J:1 umphrey has observed ulceration of the lower 
part of the resophagus. The bleeding usually comes quite suddenly and 
without warning. 

The constitutional symptoms of severe burns may be divided into three 
stages, each with its special dangers: 

1. Immediately after the burn there is more or less intense collapse, which 
may pa~s into coma and death within a few hours. It is due to excessive 
stimulation of sensory nerves; hence the danger of burns is in proportion to 
their superficial extent rather than their depth i and it is greater when they 
are on the trunk than on the extremities. 

2. Tmttmafic fever, not uncommonly passing into fatal septicreruia, occurs 
until granulatiou is estahlished; and 

3. Hectic, from profuse suppuration, or pyremia may destroy the patient 
later. Death from perforating ulcer occurs early in this, or at the end of 
the last, stage. 

TREATMENT: GENERAL.-Take care in removing the clothes not to tear 
off the cuticle; if the warm bath is to be used-and the warm bath is very 
valuahle in burns-let them float otfin it. Treat shock by coffee and stimu­
lants. The treatment of fever presents nothing special i in the later stages 
support of every kind must be given. .Pain often requires opium, which 
may be given, with the necessary caution, even to children. To them it is 
often right to administer a email quantity of chloroform at each dressing. 

LOCAL.-The object of this is to prevent decomposition and all its conse­
quences. Vesicles may be pricked and allowed to collapse. Then wash the 
injured surfaces with some warm unirritating antiseptic lotion, wrap the 
part in a quantity of salicylic wool, and bandage carefully. Do not remove 
the dressing unless it comes through or smells offensively, or the patient 
becomes febrile; changes should be as infrequent ns possible. More li mited 
burns may be treated 'dth carbolic or mercuric gauze dressings, if they are 
preferred. Boracic fomf'ntations facilitate the separation of sloughs; ulti· 
mately these may often he freed by careful use of scissors. 

Ulcl established remedies are-for superficial burns, carron oil (ol. olivre, 
aq. calcis, a.a; for deeper, a liniment of ung. resime, 3j, and ol. terebinth., 
5!:-s, fret:ly applied on lint, the part being then wrapped in wool and as little 
disturbed as may be. A !!till simpler plan is to endeavor to keep the part­
dry by dusting it thickly with flour and leaving the crusts undisturbed. 

In case of complete charring, or great destruction of soft parts, amputa· 
tion, when possible, and when shock has been tided over, must be done at 
the lowest point at which skin is obtainable. During time of doubt care­
fully render aseptic and wait. 'Vith free drainage and antiseptics, even 
without perfect asepticity, the extension of an escha.r into the knee-joint does 
not necessarily require amputation. 

There is nothing special in the treatment of the ulcers left by separation 
of sloughs. Choose as permanent a form of antiseptic dressiug as possible; 
salicylic wool covered by macintosh cloth is very good . Iodoform must be 
cautiously used, if at all. Ointments of boracic or salicylic acid or thymol 
are often employed, but they require daily changing. Luxuriant granula­
tions at the edge must be kept down by caustic and nicely aclapted pre~sure. 
Skin-grafting is of some assistance in healing large sores. When these have 



PREVENTION AND TREATMENT OF SCAR CONTRACTION. 195 

become stationary, it would be well to try transplantation of skin as done 
by Wolfe for ectropion. He cuts a bit of skin 1 say two by one inch, from 
some other part (or a just amputated limb), and dissects off every particle of 
fat; he then applies it to a raw surface from which bleeding has quite ceased, 
covers it with a moist boracic dressing, and this again may be covered by 
salicylic wool. By the third day adhesion should have occurred. The raw 
surface might be prepared by scraping away granulations, and a smaller bit 
of skin than the above would probably have a better chance of living. 

PREVENTION OF CONTRACTION, .axn TREATMENT OF THE ScAR.-The 
scars of severe burns are excessively dense and thick, and contract so as to 
occasion the most serious deformities. Thus the eyelids or mouth may be 
rendered incapable of closing; the chin may be fixed to the breast, or a 
limb be rigidly flexed or extended. This contraction may be sometimes 
successfully opposed by a suitable splint, or, if the neck is the part burned, 
by making the patient wear a stiff collar; and by frequently stretching the 
part during cicatrization. Hebra used the permanent water bath for exten­
sive burus; healiug occupied some months, and took place with less contrac­
tion, and less general disturbance. If the fingers are severely burned, place 
lint between them, and keep them apart as much as possible; it may be very 
difficult to prevent them from adhering. When an orifice of the body is 
involved, keep it dilated with a canula or plug of oiled lint till cicatrization 
is complete. But if, notwithstanding every precaution, the cicatrix contracts, 
and produces deformity, or prevents any necessary motion, the knife should 
be resorted to. Sometimes a narrow band may be extirpated, and the parts 
on each side being dissected up, slid in and united; or simple transverse 
division of a scar at one or more spots may be done, and extension made by 
apparatus during healing; or it may be divided thoroughly by one or more 
V cuts, the flaps dissected up and pushed up, whilst the raw angles left are 
closed by approximntion of their borders. None of these is very successful. 
Some excellent operations are performed by dissecting up two large flaps, 
with long convex borders at right angles to, and meeting in the line of, 
greatest contraction. The displaced part can be considerably pushed up, the 
flaps Se\\'n together for a short distance, and then, by a slight stretching of 
their free borders, they may be attached all along to the skin whence they 
were cut. This is the principle upon which Syme's operation for replacing 
an extroverted lower lip is planned; the more the lip has to be raised, the 
longer must be the convex edges of the flaps. In other cases, after complete 
division or excision of a scar and remedying of the deformity, a flap, cut 
from some neighboring part in such a way as to leave no serious deformity, 
is twiiited upon a stalk which contains its vessels, laid in the wound, and 
sewn to its marginBj or the gap may be filled in by small bits of skin trans­
planted according to Wolfe's method; or by a granulating piece of skin still 
adhering by a stalk to some distant part, which can be approximated or 
rigidly fixed close to the defect; when the flap is adherent to the latter its 
stalk is cut through (method of Tagliacozzi). 

GENERAL POINTS ABOUT PLASTIC 0PERATIONs.-Flaps in plastic opera­
tions should contain a good deal of subcutaneous tissue i the knife should 
always be turned away from them in dissecting them up; they should be 
cut according to a pattern in paper or lint of the flap required, but one­
quarter to one-third larger to allow for elastic shrinking and scar contrac­
tion. The pedicle should contain the chief vessels, and be sufficiently long 
and narrow to permit twisting without obstructing them. The sttdk should 
be laid in a groove, not stretched over a bridge of sound skin. The edge of 
a flap must be most carefully attached to the raw edge of the gap; often the 
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1ine of union is coated with collodion, but there is no better dressing than a 
pad of salicylic wool. The skin chosen to replace a defect should be as 
like that lost as possible. Scar tissue should never be included in a flap if 
it can be avoided, being very liable to slough. 

CHAPTER XVII. 

THE EFFECTS OF COLD. 

I. GENEHAL EFFECTS OF SEVERE CoLD.-,Vheu a person is exposed to 
severe cold, especially if accompanied by wind,-or during the night,-or it 
he have heen exhausted by hunger, watching, and fatigue-he feels an 
almost irresistible impulse to sleep, which, if yielded to, is soon succeeded 
by coma and death. During the state of coma, the body is very pale and 
cold, respiration and pulse almost imperceptible, pupils dilated; but the 
limbs are flexible so long as life remains, unless the cold be very intense. 
Post-mortem-the chief morbid appearances are great venous congestion 
and serous effusion in the head. 

II. FROST·BITE.-If the cold affect some exposed part only, such as the 
nose, ears, or extremities, frost-bite may follow. Sudden intense cold, like 
the ether spray, causes pallor and shrinking of the part; if this state cc..n­
tinue, the part may be pale and tallowy even when dead. Ordinarily, the 
first sign is a dull purplish-red color, from stagnation of blood in tbe veins, 
the arterioles being strongly contracted, and the blood passing into the skin 
Jacking driving force. If this state continues bullre may rise, which often 
contain red corpuscles. Finally, the part becomes dark blue or brown, 
studded with vesicles, perfectly insensible and motionless. When in this 
condition it is said to be frost-bitten. The patient may be quite unconscious 
of the accident that has befallen him until told of it by some other person; 
especially if it be his nose or ear that is affected, or some other part that be 
does not move. 

Starvation predisposes people strongly to suffer gangrene of extremities 
from cold. 

As the part thaws, blood rushes into it; the vessels have undergone the 
molecular change (p. 53) from an::emia nod cold, they leak, and the phe­
nomena of inflammation, intense in proportion to the duration of the freezing, 
ensue. These may soon lead to mo'ist gangrene of parts not directly killed 
by cold. 

TREAT:IIENT.-The temperature of the body and of the part must be very 
gradually raised, that the vessels may have time to recover and resist the 
arterial pressure. Place the patient in a cold room in a cold bed if suffer­
ing from the general effects of cold, and use friction of the whole surface and 
artificial respiration if the breathing fails; ammonia may be held to the 
nostrils, the temperature of the room gradually raised, and tepid coffee 
given; then warm milk and fluid food. As the extremities recover they may 
be acutely paioful, and the above symptoms set in; usually some parts die. 

A slightly frost-bitten part should be rubbed with snow, then with cold 
water, and finally with the hand. But if there are vesicles present it is best 
to disinfect the part with sublimate solution, to wrap it in an antiseptic 
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dressing, and employ suspension more or less approaching the vertical 
(Bergmann), attending meanwhile to the general condition . This is the 
treatment also in cases of doubtful gangrene; if the color becomes dark 
cherry-red, there is little hope. So soon as it is certain where gangrene 
ceases, amputate. 

The contact of any intensely cold body (such as frozen mercury) causes severe 
burning pain, followed by vesication or sloughing. Treat antiseptically. 

Ill. CmLBLAI:s"S may pre~ent themselves in three degrties. In the first, 
the skin is red in patches and slightly swelled, with more or less itching. 
In the second, there are vesications-tbe skin around being bluish or purple. 
In the third degree there is ulceration or sloughing. 

TREAT)lENT.-Friction, with stimulating liniments, such as F. 266; tur­
pentine, or cnmphorated spirit; iodine paint or ointment, or other local 
stimulant, will be useful in the first stage. Always look to the general 
health i advise active exerch~e, bathing-as cold as can be borne-warm 
covering for the extremities. 

If there are tdcers, or sloughs, attended with much heat, pain, and irrita­
tion, boracic fomentations are required. Later, stimulating ointments or 
lotions (F. 304 and 307) should be preferred. 

CHAPTER XVIII. 

EFFECTS OF THE POISOSS OF IIEALTJ!Y ANIMALS. 

SNAKE BITE. 

ALL snakes are well furnished with teeth; but whilst the innocent snakes 
have on each si<le of the upper jaw a row of palatine teeth and a row of max­
illary teeth outside them, the venomous have the outer or maxillary row sup-

f:~~s:,dth:~c~f~ ;raenJ0i~g tlie0~:0~:~~a1 r~~i~~~ tt~td~:~~ ofx~:~~:1t~.pe~: i!~~ 
a pouch formed of the mucous membrane of the mouth, enveloping the root 
of the poison-fang. Thus the poison can readily escape between the fang 
and the gum; moreover, there is a canal in the fang through which it passes 
when the snake bites. 

The fang is longest, most perfectly developed, and erectile in the rattle­
snake and viper tribe; in them it is furnished with a perfect canal, while in 
some less perfectly developed poisonous snakes there is only a groove on the 
anterior surface of the fang. 

The poison is a clear, slightly viscid, faintly acid liquid . It contains an 
active principle named echinidine, viperine, or crotaline. In composition this 
appears to be allied to albumen. When injected into the flesh or blood of 
any animal whatever, save its own species, the saliva of every poisonous 
snake threatens to destroy life. Warm-blooded animals, such as birds, suffer 
most quickly; but snakes and cold·hlooded animals die with equal certainty, 
though more slowly. 'l'he bite of the cobra or of the rattlesnake will kill 
any other snake, but these creatures have been made to bite themselves or 
others of their own species with impunity. The action of snake poison on 
mucous membranes is surprisingly small; "fine particles of the dried poison 
haven. puugeut action on the nostrils, the taste is slightly bitter, and causes 
a flow of frothy saliva," says l\Ir. Nicholson, who bas never found any ill 
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effects from tasting it, or from the action on the nostrils; but if any gets into 
the eye it causes a painful inflammation, which, h1nvever, soon passes off. 
Weir Mitchell says that the poison of the rattlesnake may he applied with 
entire immunity to the mucous membrane of the stomach of pigeons; for 
instance, if a pigeon's crop is opened and a few drops of rattlesnake poison 
poured into one of the lateral pouches away from the wound, "an hour 
passes and the pigeon remains unaffected." "With a fine needle," says Dr. 
l\Jitchell," I twice puncture the mucous membrane on which the venom lies, 
in five minutes the pigeon's head falls, in a quarter of an hour it is dead." 
Fayrer, however, denies that snake poison is harmless when applied to the 
mucous membranes; for cobra poison applied to the conjunctiva of chickens 
is absorbed and produces its usual effect. Mitchell has shown by experi­
ments on the mesentery of the frog that rattlesnake-poison pass~s through the 
serous membranes instantly, producing hemorrhage from the vessels beneath. 

The only poisonous snake met with in the British Isles in the viper, which 
very seldom kills human beings, although it may do so. In the United 
States the rattlesnake and copperhead, in Australia the tiger snake, are the 
chief varieties to be dreaded; in Southern India the commonest poisonous 
snakes are four-namely, the Cobra, or Naja tripudiam; the Krait, or Bun­
gartl8 arcuatus; Russell's viper, or Daboia elegans; and the Carpet viper, or 
EchiJJ carinata. 

The symptoms produced in }i,~ing animals are of three orders: first, those 
relating to the nervous system; secondly, those depending on the state of the 
blood; and thirdly, local symptoms at the bitten part. 

(1) NERVOUS SnrPTOMs.-These are the most prominent and remarkable 
symptoms of every kind of snake bite. The man or animal bitten is first 
conscious of more or less pain at the injured part, then gradually becomes 
drowsy, comatose, and probably convulsed. A European patient, whose 
case is amongst Fayrer's valuable records, first complained of' hot pain, then 
headache, drowsiness, and vomiting. There is no limit to the variety of 
possible nervous symptoms, but extreme torpor and convulsions are the com­
monest. In the case of a keeper at the ZoOlogical Gardens, who was bitten 
on the root of the nose by a cobra, on the 20th of October, 1852, there was 
no swel ling; a slightly pinkish hue of the eyelids, dyspncea, stupor, paralysis 
of the extremities, and coma came on, and the patient died in 95 minutes. 
The chief points of interest in the post-mortem examination were a dark, 
a lkaline, and fluid state of the blood, which emitted a peculiar sour and 
sickly smell; and intense congestion of the lungs, spleen1 and other internal 
organs. 

(2) The state of the blood is remarkably altered by the action of the 
viperine poisons. In exptriments shown to the author by Dr. Shortt, the 
poison of a <laboia was mixed with blood from a living dog; this blood did 
not coagulate-as did the blood of a dog bitten by a cobra, a coluhrine snake 
-but degenerated into a slimy liquid of arterial color; and the blood from 
the cobra-bitten dog displayed its red globules in a natural condition, whilst 
that mixed with the daboia poison showed them shrunk up and collapsed, 
yet there was remarkably little difference between the symptoms of poison­
iug by one snake and the other. Weir Mitchell has taught us the solvent 
power of the rattlesnake poison (viperine) on the blood: hence it is no 
won<ler that hemorrhage is a frequent after-syruptoro of poisoning by viperine 
snakes. Blood oozes from the mouth, eyes, nose, and bowels, and with the 
urine; and, as in other cases of dissolution of blood, the patient is jaundiced. 
However, there seems to be nothing intrinsically dangerous in this bleeding, 
which, of course, is noticed in those patients who live through the primary 
nervous symptoms. 
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(3) The local symptoms consist of severe swelling1 ecchymosis, and pro~· 
ably suppuraLion of' the bitten part, when the patient survives the more pert· 
lous early symptoms. Hence it is commonly said that the cobra poison is 
the more narcotic, because it is early fatal, and the daboia and echis more 
irrilatiug locally, because the patient survives till swelling and abscess form . 
The time within which death may occur is very short, generally under two 
hours i but a case is recorded by Fayrer in which, aft.er the patient recov· 
ered his consciousness, and seemed doing well, the coma. returned and ended 
in death ID sixty·three hours. 

DrAGNOsis.-There is often great doubt whether a patient ha.s been really 
bitten by a snake, but if he shows two punctures about half an inch apart 
bleeding pretty freely the case is clear. A few innocent snukes have the 
anterior maxillary teeth developed like poi8on fangs, but bites from them are 
not very likely to occur (Fayrer). When a full.sized cobra or daboia has 
inflicted a thorough bite-and it must be rememhered that a snake bites with 
a will, and holds on like a dug-so that it has injected a full dose of poison, 
we believe the case is inevitably fatal. But this is very much a matter of 
quantity, the smaller the animal bitten and the larger the quantity of venom 
injected, the greater the danger. In short, there are many loopholes of 
escape: the snake may have been sick ly, its poison used up, and its bite a 
mere scratch with a very slight injection of venom, if any; and nervous 
symptoms may be simulated by fright. 

TREATMENT.-The only rational measures are these: first tie a ligature 
tightly above the bitten part, if on a limb i then cut out or deeply cauterize 
by the actual cautery or by caustic the wounded part, and encourage bleed· 
iug by hut water. Io addition, the part should lie emptied of blood by the 
use of the dry cupping glass, or else the wound shou ld be vigorously sucked, 
the saliva being quickly spat out, as the proceeding is else not free from 
danger (Fayrer) . Then the condition of the patient must be carefully 

:~et~1~e~i:~J1ahtf~n8,p~~i~h:~fq.w:1~61~:~~ ~~1lid~~:ed ~mo~1 ~1~u~~~:!:: ~a~eb~ 
kept up by euemata of brandy, ammonia, and coffee. Artificial respiration 
may be tried if the breathing flags. Professor G. B. Hlllford, of Melbourne, 
has shown that the injection into a vein tOward the heart by a hypodermic 
syringe of 30 minims of the liq. ammonia (B. P. sp. gr. 0.959) is effi.ca· 
cious in the case of bites from the Australian snakes. Of other antidotes 
there is arsenic in half-gr11iu doses, and liq. potassre, recommended hy Dr. 
Shorlt. But the surgeon will take care rather to do nothing than to do mis· 
chief. Dr. Weir Mitchell believes that some of the symptoms attributed to 
rattlesnake poison have been caused by the misuse of whiskey in poisoCtous 
doses as a remedy. 

It is customary to keep the patient awake by walking him about, just as 
after poisoning by opium. Sir Joseph Fayrer warns against exhausting the 
patient by this proceeding.1 

• 
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POISONOUS bsEcrs. 

The bites or stings of mosquitoes, wasps, bees, spiders, and scorpions may 
produce a good deal of pain or itching and swelling. The number of 
remedies in vogue shows that none of them is reliable. Some apply car­
bonate of soda, or chalk, or spirit of ammonia; others vinegar; perhaps a 
weak solution of carbolic acid in water, or carbolized oil (1 in 20) or com­
pound camphor liniment, is the best; some preparation of carbolic acid is 
thought to be efficient for keeping mosquitoes at bay. Some of the essential 
oils-e. g., pennyroyal, peppermint-are useful both as local sedatives and 
also for the purpose of keeping off iusects. In the case of bee or wasp sting, 
if the sting is seen to be left in the wound it should be extracted with a fine 
forceps. Children or even adults may be so severely stung by a swarm of 
insects as to suffer severely from collapse, and require brandy and ammonia. 
A wasp or bee sting in the throat may cause imminent danger of suffocation 
from swelling of the glottis; gargling with warm salt and water il:I recom­
mended, and it may be necessary to perform tracheotomy. 

CU.APTER XIX. 

AXBIAL PARASITES--E1'TOZOA-VEGETABLE PARASITES. 

I. TnE GuINEA·WORM. -Dracunculus or Filaria Jfedinensis is a very 
common pest, especially on the coast of Africa and in the East Indies. The 
female only is known. It infests the subcutaneous areolar tissue, especially 
of the feet and legs. It attains a length of from one to six feet, and bas the 
thickness and appearance of vermicelli, or of a common wax match. It is 
calculated that it takes nine months to develop and mature its young, and 
then it comes out; usually in the summer, from May to September. During 
its growth it causes gradually increasing pain, stiffness, and swellini?; in 
ordinary cases there next follows the appearance of a hu~e circular bleb or 
blister tilled with a seropurulent fluid: the surgeon cuts off the raised cuticle 
all round its margin; then is seen the rounded head of the worm with one 
or two inches of its body protruding from the centre of the denuded cutis 
(Fig. 58). The surgeon now makes a small quill·like roll of adhesive 
plaster, rolls the worm round it, and gently draws out as much as will come 
without risk of breaking. Rupture of the parasite has caused severe local and 

~J=~ire~00~~\~t~~~~!s:~fft;~~~~;r~;ta~~~ ~~~;~;g ~0p;~~h~s~~is~e0:i~hr~~~~t~~ 
every day, till at last the tail, which is pointed and turned up like a small 
hook, comes wriggling out, and the case is at an end. The worm, if ex­
amined, is found to be full of young filarire, which have been developed 
whilst the parent was in the body of the human "host." 

Sometimes the worm forms a subcutaneous abscess, instead of a bleb; in 
this case the abscess must he opened, when a loop of the worm will probably 
protrude, and must be got out as above described. There may be more than 
one worm; the author saw a case at Madras in which nineteen had been 
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extracted from different parts of the legs. The patient had been seven 
months in the hospital, and had been in great danger from tetanus. If near 
a joint the worm. mav cause synovitis. This malady is so common in Madras 
during the summer· as to fill from five 
to ten per cent. of the beds iu the General Frn. 58. 
Hospital. 

The life history of the guinea-worm is 
not complete; the young fllarire on es­
caping from the hody of the parent worm 
arc sexually immature. It is belie\•ed 
that they then enter the tissues of minute 
fresh-water crustacea, and in a further 
stage of development gain access to the 
alimentary tract of man. The notion of 
direct penetration of the skin by the 
worm has been abandoned. 

II. TnE CmooE OR SaND·FLEA 
(Pu/ex pen.eb·ans) is a minute insect, 
abundant in the West Indies and north­
ern parts of South America, in dry and 
sandy situations. The insects attack the 
feet chiefly beneath the nails and between 
the toes, the impregnated females pene­
trating the skin. The abdomen of the 
parasite then swells and forms a small Thi~ tlgnrc re11re·1·ou lite g1.1ioea-wcrm bleb 
cyst. When the cyst is fully formed it ;u•tculolf,ani.1.t1iebeador111e1•rvtrui.1.1ngworm 

may be of the size of a pea, and is of a :~1i~:11r0;11~:. ~~~:~~t~~:1:'r~:=r~ ~';:.~;k: 
f~~!8~c~~~;: i~: :!e~t~!~~ts :o:esi~~i: ~1~:-i;;~c ':u~o~adcs:; a~~::~«;~.~~~,:~::: 
extracting the creature and its eggs, )Jadras," .are.:1. Time• and Ga.:ette, Jlln. 3, 1874:. 

which operation is dexterously enough 
performed by the negroes with the point of a needle, and the cavity left is 
filled with tobacco ashes. If the bag is broken in the extraction, so that the 
young chigoes escape, violent inflammation is the result. Ou the other hand, 
if left in the tissues the insect may excite violent inflammation, suppuration, 
and, maybe, extensive ulceration. Should such inflammation have resulted, 
the wounds must be frequently washed with 1 in 20 carbolic or other strong 
antiseptic, to destroy the larvre. 

III. Trm Ecm"ococcus (Hydatid).-Tbis is the cystic or larval condition 
of a minute tapeworm, infesting the dog tribe, the ova of which find their 
way into water and so gain access to the alimentary tract of man . The 
embryos, set free from the ova, burrow into the tissues, and, having lodged 
in some one orgnn or tissue, de,·elop into sacs or cysts1 which are filled with 
fluid. The echinococcus cyst may be of any size, from that of a small nut 
to that of a man's head. The structure shows an outer fibrous capsule, 
which is of inflammatory origin and belongs to the tissues of the host; within 
this a characteristic translucent gray-white gelatinous membrane of variable 
thickness, ,·ery loosely connected to the capsule; under the microscope this 
shows in cross-section very beautiful, fine lamination i the inner surface of 
the gelatinous membrane appears somewhat grnnular1 and small, opaque, 
white granules may be visible on it. Each granule consists of an encapsuled 
group of small echinococcus heads (scolices). Filling the cyst is a clear, very 
thin fluid which does not contain albumen (no coagulation with heat or 
ncids). 'Ve have thus a. single fertile cyst. In other cases the small, white, 
granular echinococcus heads may be absent-the cyst is then sterile. In 
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yet other cases-this is the most frequent variety in man-secondary or 
daughter cysts form within the primary cysts, and within these tertiary cysts. 
These cysts are structurally quite like the parent cyst i they vary greatly in 

size, and float as gelatinous spheres in the 
hydatid fluid. These secondary or tertiary 
cysts may be fertile or sterile. 

FIG. 59. 

The most common seats of the hydatid are 
-the liver; then, but far less freq,uently, the 
pe1·itoneum; but it may occur in the lungs, 
kidneys, brain, bones, subcutaneous tissue-

in f~c:, si~r:~~:5,~,i~f be01!~~u~~~s;~:·a slow-
growing, non-inflammatory, encysted, fluc­
tuating tumor, yie lding a peculiar thrill to 
percussiou-hydaticlfremitus-which, if punc-

,.,,;'""" ''" "" """1" ,;"h' '"' ""'i"n- ~~~ddcr~;~~=x~~rtiid ~~~a~~~1~~~~i~~Ptl~~1b~~ 
datids may suppurate); and the hydatid 
cysts themselves, or portions of them, will 
shortly protrude. The diagnosis in doubtful 

cases will be determined by examination of the fluid, by finding teeth under 
the microscope, or fragments of laminated membrane. 

Tnt-:ATllENT.-Free incision if the cyst be superficial. If deep-seated, a 
puncture with a very fine trocar and canula, and simply drawing off the 
fluid, is the most successful practice-often causing death of the parasite. 
Everything used should be rendered perfectly pure. If in the liver, the 
puncture should be made over the most prominent part of the tumor; part 
only of the fluid should be removed. The patient should he kept at perfect 
rest afterward, with a flannel bandage firmly applied round the seat of 

Fm. 60. 

puncture to guard against escape of bydatid fluid into the peritoneal cavity, 
which may occur even through a very fine puncture. Should tapping fail, 
an incision und<'r antiseptic precautions may be carried down to the surface 
of the tumor; should this be adherent to the abdominal wall, a free opening 
may be made and the cyst evacuated and drained; shoulcl it not be adherent, 
the peritoneum must be opened, and the tumor left presenting in the gaping 



DISSECTION OR POST-l!ORTEM WOUNDS. 203 

wound till it have contracted adhesions (Volkmann). Then the tumor may 

be 1\P,~0V~0i!~sL~PP:~~~1~1:~~QF\~:S!i~~!1~aU:te:::k:e0fer on1y to the 
Fungus Diaease of India, described by Professor H. V. Carter, of Bombay.1 

In this curious disease, the sporules of some fungus find their way beneath 
the cuticle of the foot, increase, and form tumors, then abscesses, and at last 
invade the bones, which they excavate and fill with rounded black masses. 
The fungus bas been named Chionyphe Carteri; but it is by no means certain 
that the disease is due to the fungus, for a form of the disease exists in which 
no black masses are present and no fungus elements discoverable. The 
disease affects natives of India, and seems to be irremediable except by 
amputation. 

CIIAP'rER XX. 

DIRSECTIOX OR POST-~IORTE~I WOUXDB. 

'VHEN a prick or other breach of surface is brought in contact with the 
tissues of a dead body, poisoning, which may be local or local and general, 
is liable to result from inoculation of a virus. The nature of th~ poison is 
not known; it is probably different in different cases. It is most virulent 
in fresh bodies, and in the bodies of those who have died of some in fective 
disease-e. g. 1 erysipelas, sept ic infection, pyremia, puerperal fever, and 
peritonitis; it diminishes as putrefaction advances. That poisons present 
during li fe in the organism may retain their powers after deatb is shown by 
the fact that glanders and splenic fever may be inoculated from the dead 
body. 

The poison enters almost always through some breach of surface i but it 
sometimes appears to do so through a hair follicle in unbroken skin. The 
resisting power of' the tissues is an important element in the case, for it is in 
depressed states of health that poisoning is most likely to occur. Probably, 
other things being equal, a person constantly exposed to the poison will be 
less susceptible than one only occasionally exposed. 

Forms of post-moriem poison'ing : 
1. The dissecting-porte1·'s wart. This is the result of continued irritation 

of the surface by putrid material; it is analogous to the warty growths 
caused by the irritation of gonorrhreal discharges. There is no entry of the 
poison in this case. The warty growths affect the back of the hand, over 
the knuckles and joints of the fingers. An ichlhyotic appearance is some­
times present, with cracks and fissures of the surface, but uo true ulceration, 
which, with the fact that the growths are multiple, distinguishes the disease 
from epithelioma. 

2. The dissecting·room pustule. Here there is local infection. The chief 
point calling for note is that the pustule, if opened but otherwise untreated, 
scabs and persists n.s au unhealthy uJcerating surface beneath this scab. 
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Suppuration of the hair follicles of the hand and wrist, boils, whitlow, may 
be mentioned as occasional effects of post-mortem poison. 

3. Sitppuration of the matrix of the nail, generally at its root, results also 
from infection. Tbe tissues immediate]y adjoining are inflamed and very 
tender. The condition is very chronic on account of the difficulty of getting 
at the disease beneath the nail. 

TREATMENT.-The wart may sometimes be cured by the constant appli­
cation of ext. belladonnre. If this fails, caustics may be used; but it would 
be preferable to scrape away the growth, disinfect its base, and treat anti­
septically. Collections of pus must be opened, washed with an antiseptic, 
the cavities dusled with iodoform, and moist boracic dressings applied. 
Remove a nail if its base cannot be cut away sufficiently to expose au 
ulcer completely. 

4. The poison may spread widely from the point of inoculation, and this 
most readily occurs in loose cellular tissue. A diffuse cellulitis results, start­
ing from the point of inoculation, and lymphangitis also is commonly present. 
For tbe signs, symptoms, and possible terminations and treatment of diffuse 
cellulitis, seep. 153. Among these terminations must be mentioned spread­
ing gangrene (p. 153). 

5. Acute lymphangitis and lymphadenitis sometimes occur even in cases 
with scarcely any change at the site of inoculation; sharp fever, with red 
lines, extremely tender, leading to swollen and painful glands, characterizes 
the affection. The termination may be suppuration in the glands or along 
the inflamed vessels. 

TREATMENT.-Disinfect any wound; hot fomentations, with free applica­
tion of glycerine and belladonna along the lymphatics; early evacuation of 
pus. AB the disease generally signifies depressed health, it may be essential 
to support the patient by milk, strong beef-tea, eggs, and quinine. 

6. Cellulitis of the axilla sometimes arises as in the preceding cases, with 
but trifling local signs at the site of inoculation. Symptoms of an intense 
on-coming pyrexia (rigor, vomiting, headache) may precede the axillary 
affection, the temperature perhaps reaching 105°. Then with much pain 
and tenderness brawny swelling of the axilla sets in, spreading beneath the 
pectorals inward toward the mid line. The swelling may advance to the 
front of the chest, and spread upward to the clavicle, and downward along 
the side. Typhoid symptoms (p. 58) set in early, perhaps with diarrhooa, 
and the patient dies comatose. Throughout there may be no distinct fluc­
tuation in the axilla. 

TREA1'MENT.-.Early and free incision by Hilton's method, opening the 
deep axillary fascia and the subpectoral tissue; then frequently changed 
boracic fomentations. There must be no waiting for fluctuation . The con­
stitutional treatment is essentially supporting; milk, eggs, beef-tea, and, 
maybe, the free use of stimulants and quinine in full doses. 

7, The symptoms of acute septie<emia or pyremia may rarely follow on 
post-mortem wouucls.1 

1 Cf. Marcus Beck1 article in Quain's Dictionary. 
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CHAPTER XXL 

EFFECTS OF POISOX GEXERATED BY DISEASED ANIMALS. 

l. HYDROPHOBIA. 

DEFINITION.-Hydrophobia is an acute disease caused by the inoculation 
of the saliva of a rabid animal, and characterized by mental excitement and 
spasms induced by the attempts to swallow fluids. The disease is almost 
invariably fatal. 

SYMPTOMS IN TllE DoG.-The earliest, according to Mr. Youatt, are 
11 unusual sull iness, fidgeting, and continual shifting of posture." The dog 
retreats to his bed, where he lies curled up, with his head buried between 
his paws. Then he becomes fidgety, continually changing his resting·place. 
Delirium is also an early symptom; the dog perhaps springing up and giving 
an angry bark at some imaginary object. 

With the delirium a variable amount of ferocity is displayed by rabid 
dogs. Some there are who, if loose, rush out, biting every man and beast 
in their way. Others, on the contrary, in the very earliest stage of the dis­
ease, show an increased fondness, and are perpetually trying to lick their 
owners' hands and face. 

Another early symptom is change of voice. There is said to be a most 
peculiar and characteristic combination of a perfect bark ending abruptly 
and very singularly in a howl, a fifth, sixth, or eighth higher than the 
commencement, 

Other symptoms, observed at the commencement of the disease, are, loss 
or perversion of appetite, propensity to lick cold surfaces, such as stones or 
iron, and to devour strll.\vs, litter, and similar rubbish. There is no dread of 
iuater; on the contrary, au insatiable thiL·st, which the dog endeavors to allay 
by lapping as long as he has power over his jaws. The mouth is dry, and 
the saliva ex:ceedingly viscid; so that the dog may be seen fighting with his 
paws at the corners of his mouth to get r id of it; hence the scratch of a rabid 
animal may be as dangerous as its bite. 

In some cases paralysis of the muscles of the mouth and jaws is a very 
early symptom, the mouth being open and the tongue protruding. A. dog 
in this condition will plunge his muzzle into water up to the very eyes in 
order that he m:i.y get one drop into the back p:i.rt of his mouth. This is 
generally called dumb madness. 

As the disease approaches its termination, general paralysis comes on and 
the an imal dies exhausted. There seenB to be perfect insensibility to pain 
throughout. 

The usual duration is from four to six days. 
Tbe post-mortem appearances show merely the effects of this malady, in 

var ious degrees of congestion of the mucous membrane of the respiratory 
and alimentary surfaces. Pdrha.p:s one of the most characteristic is the pres­
ence of n. peculiarly mingled mass of hay, hair, straw, earth, and excrement 
in the stoma.ch, or in the fauces, where it ma.y have lodged from defect in 
the power of deglutition.1 

1 See The 0Jg1 by W. Youatt, Lnd. 18Vi. 
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CAUBES.-No cause is known except a bite from another animal already 
diseased. The disease is not known to arise spontaneously. 

Besides the dog, rabies infests the wolf, jackal, badger, cat, and many other 
marnmiferous animals, and there is no doubt that every animal capable of 
taking the disease can also propagate it. This is equally true with regard 
to human beings. MM. Magendie and Breschet produced rabies in dogs by 
inoculation with the saliva of a hydrophobic man .1 The disease has been 
communicated to man by pigs and horses. Breschet repeatedly infected 
dogs with the saliva of rR.bid dogs and asses. When rabbits or other rodentia, 
and birds are inoculated they very soon die, but without exhibiting any of 
the ordinary symptoms.2 

Many authorities believe that it may be communicated by contact of the 
dog's saliva with the skin, or mucous membrane, without any wound or abra­
sion. In a case narrated by \Vatson,3 the dog's tooth merely indented the 
sk in of the back of the hand, but made no wound. Lastly, it is stated that 
the bite of an animal in health, or of one merely enraged, may cause the 
disease. Both these statements are very doubtful. 

The blood of rabid animals is probably infective-certain it is that post­
mortem inoculation may take place through a dissection wound. Durmg 
life, the only secretion known to contain the poison is the saliva, and in this 
the vitality of the virus is probably long maintained. Though the usual 
mode of inoculation is by the bite of a rabid animal, yet there are instances 
of inoculation by other means. 

If the bite take place through clothing the danger is less; but, given 
inoculation, there appears to be great difference in susceptibility among 
individuals, and even when no treatment is applied to the wound only about 
one-third of the cases take the disease. 

Sn1PTOJUS IN MAN.-About five weeks to three months after a bite (rarely 
less, sometimes much longer, possibly even one or two years), the patient 
feels pain in the wounded part of a rheumatic character, or a stiffness or 
numbness. In some rare cases the wound long healed has inflamed and sup­
purated afresh . In many these premonitory symptoms have not appeared 
at al l. The real symptoms of hydrophobia begin with low spirits, feverish­
ness, headache, stiffness of the neck, soreness of the throat, and some trouble 
in swallowing. especially liqui.:ls, which from the first is often associated with 
embarrassed breathing; but their nature is not usually suspected for a day 
or two, till, on a sudden, on attempting to drink, the patient is seized with a. 
fit of suffocating spasm, and manifests extreme horror at the sight of fluids. 

The roost prominent symptoms that henceforth present themselves are 
three: viz., difficulty of breathing and swallowing, extreme irritability of 
the nervous svz;i.tem, an<I disorcler of the mind. 

(a) The difficulty of breathing and swallowing depends on spasm of the 
muscles of the pharynx and larynx. Sometimes the patient can swallow 
neither solids nor liquids; but more frequently the disability extends to 
liquids only, because they require a greater exertion of these muscles, and 
are consequently more liable to excite spasms. It is this circumstance that 

1 Bre~chct, Sur quelques Recherches experimentales sur la Rage. L'Exp~rience, 
Oct. 8, IR40 

' For rtlbies i.n the horse, see Blaine'.s Outlines of the Veterinary Art, 2d ed., Lond. 1 
181G. For rabies in the sheep, see Lancet, 1829-30, vol. ii. p. [)11. Two ewes were 
binen. by a mud ~ug-, and died or rabies. One had two liunbs, the other one; all three 
of which were seized with the disease n week afterw!lrd, :\lLh1u1gh they htld not. been 
bitten by the dog, nor, us was supposed, by t.be mothers. Steele1 .Med. Guz., Oct. 25, 
1839. 

1 Lecture, London, 184.3, vol. i. p. 577. 
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causes the aversion to fluids and the alarm at the sight of them which so 
generally characterize the disease. At first the spasms are excited only by 
attempts to swallow fluids; then by the sight or thought of them, or by the 
motions of spontaneous deglutition; but as thP malady advances, they recur­
in frequent paroxysms, which cause the most frightful struggles for breath. 
The spasm, from being limited to the muscles of respiration, may become 
general and tetanic in character. 

(b) Irritability of the Nervous System.-A look, or a sound; the opening 
and shutting of a door i a movement of the attendant i the reflection of 
lights from a mirror; the least impression on the skin ; the touch of a. 
feather, or the gentlest current of air, is sufficient to bring on the convul­
sive fits . 

(c) The State of Mind-Sometimes there are great restlessness and talka­
tiveness; sometimes maniacal fury ; more rarely entire composure and 
tranqui lli ty. 

PROGRESS AND TERMTNATION.-The sufferings are aggravated by extreme 
thirst, and by a peculiar viscid secretion from the fauces, the irritation of 
which hriogs on the convulsive fits, and causes a perpetual hawking and spit­
ting. The convulsions increase in frequency and violence; till at length one 
fit lasts long enough to release the ptttient from his misery. A period of 
calm son.1etimes occurs shortly before death.1 The temperature is usually 
raist!d two or three degrees during the course of the disease. Albumen is 
often found in the urine-sometimes sugar. 

l\.IoRnID ANATOMY.-The morbid appearances most frequently found are: 
general fluidity of the blood (cJ "Tbe Blood in Septic Diseases"), injection 
of the fauces and pharynx, sometimes of the salivary glands, and occasion­
ally also evidence of congestion of the brain and spinal cord with their 
membranes. The microscope shows in the nerve centres round-celled infil­
tration around the small vessels. This is most marked in the lower half of 
the medulla-i. e., in the neighborhood of the respiratory and deglutition 
centres. There is little or no change in the upper half of the medulla oblon· 
gata, the corpora qlladrigemina, basal ganglia, and cerebellum. The cortex 
cerebri may be slightly afft!cted in the same way as the medulla; also, maybe, 
in the gray matter of the spinal cord (Gowers). Tbe ganglion-cells of the 
parts affected show granular degeneration. Similar round-celled infiltra­
tion is described by Coats in the salivary glands, mucous glands of larynx, 
and kidneys. 

PATBOLOGY.-The disea~ie results, as we have seen, from the inoculation 
of a special poison, and it shows itself by an exalted sensibility of the central 
nervous system, and in particular of that portion which adjoins the respira­
tory centre. Here the morbid action starts, and here it culminates, in inten­
sity. In nature the morbid action is simply inflammatory. 

The nature of the poison is unknown at present: it is assumed by many 
to be a specific germ . Recently some very interesting experiments have been 
made by Pasteur with a view to determining whether by transmissiuu 
through other animals the virus might be modified so that if used to inocu­
late other animals it would without. endangering them protect them from 
the influence of the unmodified poison. The source whence Pasteur obtained 
the poison was the medulla oblongata of a rabid dog. With this poison a 
series of monkeys were inoculated-the first monkey from the dog, the 
second monkey from the first monkey after the disease had deve!t)ped, the 
third f'rt1m the secoucl, and so oo. In this transmission the poison became 
less and less violent, and taken at a certain point in the series it was found 

1 Bardsley, Cycl. Pract. .\Ied. 1 Art. Ilydrophobin. 
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so far attenuated as to be safely inoculable on dogs, and to protect these 
completely. 

Transmission through rabbits and guinea-pigs did not mitigate the virus. 
A government commission in France has examined and confirmed Pasteur's 
results; the subject is still under investigation by Pasteur.1 

DrAGNOSis.-The most valuable element is the respiratory spasm caused 
by the attempt to swallow fl uids. If this be absent the diagnosis may be 
very difficult, and must rest chiefly on the history of a bite, the onset of con­
vulsive symptoms with salivation, etc. From tetanus it is to be distinguished 
by the absence of trismus and continuous spasm.2 

PREVENTIVE TREATMENT.-A tight ligature must be applied at once 
above the part, the wound washed, and then encouraged to bleed free ly, or 
well sucked i if this latter, the mouth should be rinsed with water, or with 
vinegar and wnter, after each act; it is not a safe proceeding if there be any 
abras ion of t he mucous membrane. Free cauterization by lunar caustic, 
nitric ncid, liquid carbolic acid, or the actual cautery should be then em­
ployed. Excision is a still wiser plan. 

The treatment of tlte disease, once it has developed, consists in removing all 
exciting causes of spasm. The patient must be kept perfectly quiet and in 
the dark, and draughts of air and the sight and sounds of fluids excluded 
(if these excite). Food must be administered by the rectum if swallowing 
cause spasm. 

Of direct antidotes there is no certain knowledge. Sedatives are naturally 
indicated, and of these chloral and morphia used subcutaneously are chiefly 
recommended; they are best given together.3 

IL SPLENJC FEVER j l\IALIGNANT PUSTULE j !:N"TERNAL AND EXTERNAL 
ANTHRAX. 

Splenic fever is the name given to an acute infective disease common 
among horned cattle, horses, sheep, and other herbivorous animals, and 
characterized among other things by a swollen brittle spleen . It is rare in 
Great Britain, but a dreadfu l scourge in many parts of the Continent, Asia, 
and Africa. The disease is due to the growth within the an imal of the 
bacillus antltracis, one of the largest and best known of the vegetable para­
sites. These organisms nre straight, motionless rods varying in length from 
~ to~ inch, and in width from ~lilf to rr-hir inch, with perfectly 
square-cut ends; they are easily found in serum by a power of 500 diameters, 
even without staining. Io the living body they multiply rapidly by simple 
transverse division; but in suitable soils, such as the blood of a dead animal, 
with a free supply of oxygen, and an appropriate tempernture (15° to 42°), 

1 See :Med. Times and Gaz., Aug. 23, 1884; Gazette des HOpitaux, Aug. 9, 1884. 
2 Consult Gowers's Art. Hydrophobia, qunrn's Dictionary of :Medicine i also, Ross1s 

Dis. of Nervous System, 2d edition, vol. 11. pp. 818 et seq. 
3 There are three errors often refuted, but which revive from time to time. One is 

the notion that there is no such disease as hydrophobia, but that nil the symptoms and 
consequences depend on the fright 1rnd worry of the patient. This is refuted by the 
Account of the Effects of the Bite of a Wild Jackal in a Rabid State, as the same occurred 
at Kattywar, in the East Indies, in 1822, b;r lir. Hewitt, Surg-eon in the Bombay 
Medical Establishment. Several native soldiers and others who were bitten died ot 
hydrophobia, nit.hough entirely ignorant that there wns such a disease. Med. Chir. 
Trans., vol. :xiii., 1825. 1.'he second error1 which is well called a hoax: in Sir Thomas 
Watson's Lectures, is that certain vesicles are found under the tongue, and that if 
these are cnutcrizcd, hydrophobia is prevented. The third is the notion of relieving 
the spa!l.m by tracheotomy. This was proposed by l\1r. llerbert ;\Jayo, forty years 
~go,_ and Inter by Dr . .Marshall !fall; but death from laryngeal spasm is too r11re to 
JUSt1fy the measure. 
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t_he rods grow into long filaments, and in the.se numbers of oval spores form. 
Whilst the bacilli are easily destroyed, these spores poesess wonderful powers 
of resistance; and it is chiefly by them that the disease is spread. It must 
be remembered that immediate burial of an animal, dead of this disease, at 
a depth of ruore than one metre prevents development of spores by lack of 

ox\P~:I~~~~~__:~h~;!·are two chief varieties, resulting apparently from the 
mode of inoculation. If the poison enters through the pulmonary or ali­
mentary mucous membrane, internal anthrax or wool8orters' disea8e results. 
It occurs chiefly among those who are engaged picking and sorting wool and 
fur imported from countries where splenic fever prevails, but has been known 
to arise from eating the flesh or butter, or drinking the milk of' diseased 
animals. It is characterized by symptoms of acute blood-poisoning, usually 
ending in early death; the stress falls sometimes upon the pulmonary, some· 
t imes on the gastro-intestinal tract, and during its course diffuse or car­
buncular inflammations may appear upon the skin. This form belongs to 
internal medicine. When the poison finds entry through some cut or 
abrasion of' the surface, especially of the face, neck, hands, or forearms, a 
malignant pustule or anthrax adema will probably result. This accident is 
most common among butchers, tanners, and laborers employed in carrying 
hides at the docks and factories. 

SYMPTOMS OP MALIGXANT PusTULE.-After an incubation period, which 
varies from a few hours to twelve days, and which is most often two or three 
days, some burning and itching are felt at the seat of inoculation, and a 
small pimple, upon the apex of which a vesicle soon rises, develops. Both 
pimple and vesicle increase with much itching, and the contents of the latter 
become red and then purple. Finally it bursts or is burst, and leaves a dry 
brown or black eschar depressed somewhat below a swollen, brawny, red or 
purplish areola which usually rises abruptly to one-eighth to one-sixth inch 
from the surrounding parts. Upon this areola, close round the slough, is a 
ring of small vesicles. All these parts increase, the central slough attaining 
perhaps a diameter of one inch, the ring of vesicles behaving like the primary 
one. Around it there is much and increasing swelling, which in two or three 

~f Y: 1fn~b ;inr:d1 ~:r::~s ':~0J;r:~t~::it~~e o1}~:: :~~ ~~c~ ~het~~fr:~~t:fa~d:~ 
which swell early. Much pain in the part is suffered. The appearance of 
the pustule is, as a rule, very characteristic; but sometimes we find no 
eschar, only one or more vesicles, on an inflamed base; or both eschar and 
vesicles may be absent, nod there is only a pale yellow cedematous swelling 
-anthrax adcma. In case of doubt, examine microscopically a drop of 
serum from a vesicle or of blood. A history of exposure to contagion is a 
very important aid. In this form there are at first no general symptoms. 
Such mny appear nnd kill within forty-eight hours, hut do not as a rule 
come on for two days or even longer. Up to this time fever has been slight 
or absent; but now the temperature usually runs up suddenly, perhaps with 
shivering, general pains, vomiting, and sense of great weakness and illness; 
diarrhrea comes on, cramps occur, dyspncca becomes very marked, the patient 
gets delirious, and dies comatose, almost always before the seventh day. 
Sometimes there are few symptoms, and the patient dies rapidly with signs 
of cardiac failure, the mind remaining clenr. 

Sometimes the 0 pustule" ceases to spread, the slough is cast ofl: the ulcer 
heals, and the patient recovers spontaneously. Greenfield says that the 
mortality is probably one in three. 'l'he disease is most dangerous in the 
head noel neck, least so on the limbs. 

14 
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MORBID ANATOMY.-Much like that of eeptic disease; blood dark and 
liquid, subserous and submucous ecchymoses, hemorrhages into the skin and 
viscera, blood-stained effusions into serous cavities, bypostatic congestion of 
the lungs, patches of simple ooderna, especially of the sub mucous tissue of the 
intestine, and sloughing ulcers of the gastrointestinal mucous membrane may 
occur (Mahorned, Trans. Path. Soc., 1883); the spleen is often ewollen and 
friable or diflluent. 

The malignant pustule shows all stages of inflammation up to the hemor­
rhagic in it.s centre; it extends into the subcutaneous tissue; the surrounding 
swelling is due to a serofibrinous, often hemorrhagic infiltration. Bacilli 
anthracis are found in the blood everywhere, and chiefly in the capillaries, 
where the circulation is slowest. 

TREATMENT.-This consists in complete excision of the pllStule, with sub· 
sequent free application of eublirnate lotion (1 in 1000), or 1 in 20 carbolic, 
to the raw surface. On the face, injections of 1 in 40 all round the swelling 
have been successfully used; but excision is preferable. and should always 
be practised unless the patient is absolutely moribund. Davies·Colley on 
the third day excised a pustule on a man who was voiding numbers of bacilli 
in sputum, urine, sweat, and feces. The patient recovered slowly, and a 
month later the urine still contained a few bacilli (Trans. Path. Soc., 1883). 
It would seem, therefore, that it is never too late to try excision, but that its 
success will be greater the earlier it is practised. Reliance should never be 
placed on the possibility of cure without operation. 

In all cases liberal diet must be allowed. When general symptoms are 

c~~~~~~ ~;~~:d~~e~~~~ r~c~~s~cn;:i.' M~~~~u~~;,~~~l.0i~~~~is;)t~n(~~i~~ 
the latter treatment failed. When the inflammation is not circumscribed, 
and in arthrax redema, long free cuts should be made into the subcutaneous 
tissue and a sublimated fomentation applied. 

The results of early excision are very good. The analogy is obvious 
between malignant pustule with secondary general symptoms and all gen­
eral infective processes starting from a focus of local infective disease-such 
as syphilis and the general infective diseases of wounds; and the success of 
excision in malignant pustule shows the reasonableness of thorough d isin· 
fection or removal of primary foci of disease. 



PART I II. 

INJURIES AND SURGICAL DISEASES OF VAlUOUS 
TISSUES, ORGANS, AND REGIONS. 

CHAPTER XXII. 

SU!tGICAL DISEASES OF TlIE SKIX. 

II YPERTROPilY of the entire skin of a part, so that it hangs in pendulous 
flaps. or projects in folds, is sometimes congenital, sometimes appeara later 
without obv ious cause. The masses thus formed may be very large and the 
area involved extensive. The subcutaneous tis.~ue shares largely in the 
process. If inconvenient, the knife is the remedy; the massea are very 
vascular. 

Hypertrophy of skin frnm congestion with blood or lymph, as seen in 
cases of varicose veins, or of true elephantiasis, and that which frequently 
results from chronic or repeated inflammation, has been described. 

BOIL (FURUNCULUS).-A circumscribed, round, hard swelling depending 
on inHammation of one spot of the true skin, almost always around a hair, and 
most common on hairy parts; usually attended with acute pain and tender­
ness; and ending in suppuration , and the discharge of a smal l sloughy shred 
of areolar tissue, which forms what is called a core. Sometimes no suppura­
tion or slough ing occurs, but the boil dies away and is sn.icl to be blind. 

Hard swelling may cover several square inches around a bad boil. Some­
times quickly, sometimes not for several days, the most prominent central 
point becomes bluish, thins and bursts, leaving a yellow adherent slough 
exposed. This is slowly thrown off and the cavity then heals. U;ually the 
nearest lymphatic glands are swollen and painful, but do not often suppu­
rate; lymphangitis is not uncommon. All symptoms quickly subside once 
tbe boil is fairly open. Frequently boils keep coming out, fresh ones appear­
ing as the older heal (furwicul-Osi.s). They are especially common in spring, 
and are sometimes almost epidemic. 

They are evidently due to some strong irritant, but this probably varies 
in its nature. Sometimes the general state seems potent in their production, 
as when they occur after acute fever, after a. period of dyspepsia, in the half 
starved, diabetic, or albuminuric, or in the over-fed and bloated. In other 
cases the patients are in robust health; they frequently form on the buttocks 
of men training for boat races. Here friction probably has some influence. 
Ia other cases they seem to be due to the entry of septic material into the 
hair follicles. 

TnEA.TMENT.-In cases accompanied by much pain and swelling, a moder­
ately free incision with a lancet will give much relief, and should be employed 
especially when lymphangitis and lymphadenitis have arisen. Nothing is 
more soothing or hastens the course of a boil so much as the free use of gl:i-
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cerine and belladonna, and frequent hot fomentationsj but moist applications 
sometimes bring out a crop of pustules. 'Vhen this treatment cannot be 
followed out, keep constantly applied the glycerine and belladonna and some 
cotton· wool. 

Look carefully for any indication for general treatment and endeavor to 
meet it; starvation, over.feeding, and want of exercise, anremia, dyspepsia, 
and constipation frequently require attention. For furunculosis in people 
apparently in good health, change of air and a critical examination of the 
diet and habits of life suggest themselves. It is said that sewer gas poison­
ing is a cause. 

Sulphide of calcium, -r1! gr. every two or three hours, sometimes cuts an 
attack of boils short i tinct. arnicre and tin ct. belladonnre are also recom­
mended; whilst as a general tonic ammonia or acids and bark net well. 

Carbuncle is an exaggerated boil. The inflammation is more widely 
spread, and ends in the production of a much larger slough of subcutaneous 
tissue and cutis, which is discharged in shreds through mttlliple openings. 
There is no line clinically between boils and carbuncles. 

A more or less oval patch of skin and subcutaneous tissue becomes infil­
trated, forming a hard, characteristically brawny dull reel swelling, very 
tender, with heavy aching pain. After a few days of gradual increase, soft­
ening and suppuration occur at several points which become bluish, more 
prominent, fluctuate obscurely, and ultimately burst. The openings ulcerate, 
forming round sharp-edged boles, from which a thin ichor escapes i but a 
thick glutinous matter may often be squeezed out. The apertures coalesce, 
large white sloughs slowly separate, and a large gaping cavity is left which 
granulates and heals. Tl1e patient may suffer much or little pain; he is 
generally a good deal pulled down in appearance. Carbuncles appear in 
much the same constitutional conditions as boils; some people sufier repeat­
edly from them. They are most common upon the back of the neck and 
upon the shoulders, but may occur anywhere. 

There is a disease, by some called facial carbuncle, though by others the 
correctness of the name is called in question, which appears on the lips or­
other parts of the face, causing much swelling, quickly followed by multiple 
points of suppuration, and compJicated from an early date with septic symp­
toms. It is extremely fatal. So also are carbuncles of the head. Else­
where, the prognosis varies with the strength and age of the patient. Death 
from septic disease may occur. 

TREATMENT.-Attend to any defect of health that admits of remedy; a 
very nutritious, easily digestible diet should be prescribed, alcohol being 
given if required to aid digestion or whip up appetite; or a bitter tonic may 
di,) this. Pnin must be allayed by local applications or opium; of lhe former, 
belladonna and fomentations are the best. A free incision right through the 
brawny tiesue in one or two directions should be ma<le when there is much 
tensive pain and spreading; often none is needed, or not until suppuration 
bas set in-to let out the pus and insure free drainage. Separation of the 
s]ough is hastened by resin or creasote ointment, which may be plastered into 
the cavity. 

Lurus VuLGAms.-Lupus affects chiefly the skin of the face, especially 
the cheeks and n]re nasi, whence it may spread to the adjacent mucous mem­
branes, which may also be primarily involved. The disease may, however, 
attack any part of the skin . It begins in childhood, but by relapses often 
lasts into adult life; women are rather more often attacked than men, and 
the scrofulous ere especially liable. 
~ The disease brgins by the appearance of minute nodules, deep in the 
curium, the red color of which is eeen through the cuticle. They slowly en-
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large, project as reddish-brown tubercles a line or so across, and blend into 
larger slightly rnised patches. These may long remain unchanged and 
finally disappear, without ulceration, but with a little scaling or crusting of 
the surface, leaving a thin, smooth, white scar. l\1ore often ulceration or:curs 
and is very chronic, spreading superficially by the development and break-

~~~c~~~~·n T~1~~e~i1 t;~1~e~~;: ~:ru~1dint:i~ct:;g~~;t~~~e!0 a1°f~~ ~is:, ,~:;'b; 
destroyed; nr parts of the lip or ear may disappear. When healing occurs, 
the scar may cause ectropion or other deformity. Healing at one spot and 
spreading at others is common. Even when a scar seems to have covered 
the whole surface, tubercles appear beneath it and break down, and thus the 
disease lasts for years 

In very scrofulous subjects distinct nodules may not form, but from the 
beginning a diffuse infiltration which spreads and breaks down more rapidly 
than usual (&rojuloderma ). 

PATIIOLOffY AND ETrOLOGY.-The nodules and infiltrations consist of 
granulation tissue, in which are often seen bodies having the structure of 
ruiliary tubercles (p. 93). On this ground Friedlander regarded lupus as 
tuberculosis of the skin; a view strongly supported by Hilter and Schilller, 
who inoculated animals with lupus tissue and produced a disease like tuber­
culosis. Finally, Koch (" Aetiologie der Tuberkulose," p. 68) demonstrated 
tubercle bacilli in the giant cells of the nodules, but in small numbers only. 
In each of seven cases examined, however, Koch produced tuberculosis by 
inoculation, and from one he obtained a pure cultivation, with which he 
inoculated successfully. 

The tuberculous nature of lupus is denied by Kaposi, because he believes 
that phthisis is very rare in patients with lupus. Besides its very slight ten­
dency to produce general infection, it is more vascular than ordinary tuber­
cular infiltrations, and has little tendency to caseate or to infect glands. 
But Koch's results are ton strong to be shaken by such difficulties (see Pro­
ceedings of lliternational Congress, CJpeohagen, 188-1; Brit. Med. Joum., vol. 
ii. p. 419). 

TREATl\IENT.-,Vhen lupus is getting well, iodovaseline on rag should be 
eonstnutly applied. The course may be hastened by destruction of the tuber­
cles by scraping, cautery, caustics, or excision, and one or other should 
always be used in ulcerating cases. It is then best to destroy thoroughly 
with a small sharp spoon every tubercle and patch of soft tissue, and to 
repeat the process as fresh nodules appear. Chloride of zinc (1 in 2) may be 
applied freely to the raw surface, which is to be dressed with powdered iodo­
form and boracic ointment, or with iodovaseline. No operation to remedy 
deformity due to lupus should be undertP.ken till the parts have remained 
sound for two years. 

THE ScROFULfDE OR TUBERCULAR NODULE-This is frequent in yo.ung 
children. It. begin:; u.s a small hard painless nodule in the skin, which slowly 
reddens and breaks, giving exit to a thin discharge, which often continues 
for months, or perhaps the sore heals and breaks out again. 

'rnEAT!IIENT.-If seeu quite early, when small, excision would probably 
gi\'e the best result. Later, incision, if necessary, nud the free use of the 
slrnrp spoon and iodoform, together with general treatment, are the proper 
mt•nsures. 

Callosities are hypertrophies of the horny layer of the cuticle due. to fre­
quent intermittent pressure i they are semi-transparent, yellowish white, lens­
shaped swellings lying in the cutis, slightly concave on their deep aspect, or 
mo<lerately convex, as on the surface. Callosities occur chiefly on the hand 
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and fingers, often showing by their site the nature of the possessor's employ­
ment. 

Corns differ from callosities only in the presence of a tongue-like process 
on their deep aspect, which is driven by pressure into the skin, producing 
pain and atrophy of the suhjacent papillre. They form usually over the first 
joints of the toes from pressure of boots or of other toes. Sometimes they ap­
pear between the toes, and are then soft because kept moist; they are found 
also upon the sole, and often without obvious cause. 

TREATME:N1.'.-Removal of pressure and all irritation is the first point; 
boots should be made upou a new last. Radical cure can be obtained only 
by softening the epidermis with potash solution, soft soap, or some such sub­
stance, and scraping the mass away completely, which will probably induce 
some bleeding. This proceeding is dangerous in patients with degenerate 
arteries. Palliative measures are; bathing in warm water and frequent 
paring with a knife to keep the horny layer thin and supple, and the wearing 
of a perforated corn plaster. 

If the corn is on the sole of the foot, a piece of felt or small fold of flannel 
may be arranged so as to relieve it from pressure. For the soft corns be­
tween the toes, and for very irritable corns, the nitrate of silver is the best 
application. When a corn inflames it should be poulticed. If matter forms 
beneath it, there will be oodema and redness round about; the pain is most 
~~~\t~~aJ~~~'. and to be relieved only by paring down the corn and letting 

These thickenings may slowly disappear if all irritation is stopped . 
Horns (cornu culaneum) in look closely resemble those of animals; they 

may grow almost anywhere, reach a length of several inches, and last for 
several years, or, if they are knocked off, grow again. Elongated papillre 
penetrate their base for a varying distance; the horns are therefore closely 
analogous to warts, the papillre being bound together by a dense covering or 
epithelium. Sometimes they lie in a hollow, again on level skin, and they 
are often connected with a sebaceous follicle or cyst. They may be removed 
by two elliptical cuts; if springing from a cyst, its wall must be removed also. 
Epithelioma has developed from the base of a horn. 

Warts (verruca:) consist of hypertrophied papillre covered by more or less 
dense epidermis. A good number are congenital, are then often darkly pig­
mented, covered with long hair, sometimes nrevoid, and of very various form 
and extent. l\Iost warts appear later, and chiefly in young people. V. vul­
garis is most common on the hands and faces of children i it is flat or hemi­
spherical, usually smaller than a pea, dry, firm, with a surface which may 
be fairly smooth or much cleft. Their cause is unknown, and there is no 
ground for the common belief that they are infective. If necessary to inter­
fere, warts may be snipped off, tied, or touched with caustic; but they often 
return obstinately, in spite of treatment, and disappear of themselves after 
months or years when let alone. Perhaps the best plan is to divest them as 
much as possible of cuticle by soaking them in soda and water, and then to 
paint them with ethereal tincture of tannin . F. 335. 

Small, dirty brown warts not unfrequently appear on the face of old 
people. 

rh::,ib:~~~~~r~~~~d1~1~!1~~~ev:;i:tyheaT~~eyc~~~::~~~!de~~=0~b!~~~~~nt:~ 
result of irritation i mucous tubercles and condylomata again are the result 
of syphilitic irritation . The latter are wide based, whilst the former are 
pedunculated. These warts occur on the glans and inner aspect of the pre­
puce, at the orifice of the vagina, round the anus, on the perineum, and on 
the thighs. They may bleed easily or be pale aud indolent; they discharge 
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a thin ichor. There is no evidenc.e that gonorrhceal warts can of themselves 
produce warts on another per~on; but syphilitic warts are highly infective. 

The treatment of this variety should consist in frequent washing with some 
astringent lotion, careful drying of the part, and the application of the ace­
tate of lend, alum, savin powder, and verdigris in equal parts, or other strong 
astringent. If the masses are very large, snip them off and touch the bases 
with carbolic acid or nitrate of silver. 

Other warts from irritation are the soot-wart, the tar-wart, the warty tumor 
of cicatrices (C. Hawkins, 1lfed.-C'hfr. Trans., vol. xiv.). These are the be­
ginning of' epitheliomatn, and should be removed completely with the knife. 

lVens are most common on the head, face, and shoulders, and are sebaceous 
cysts due to obstruction of sebaceous glands, or are erratically developed 
cutaneous cysts. They occur most commonly after mid-life, and are often 
numerous upon the scalp. The matter contained is a collection of epidermic 
scales with oil-globules and crystals of cholesterine, and has received the 
name of atheroma or steatoma, from its resemblance to gruel or suet. These 
cysts commonly vary from the size of a hen's egg downward; they are round 
or ovoid towar<l the surface, tense, elastic, quite smooth, as a. rule, adherent 
to the skin, but not to deeper parts, and their ducts may often be found as a 
black spot or crust; the skin over them long remains of normal appearance; 
and when pressure is made upon their edge, no thick mass is felt to slip 
away. These points will usually enable the diagnosis from chronic abscess 
and fatty tumor to be made. Suppuration, ulceration, and fungous granu­
lation of the interior of the cyst sometimes occur. 

TREATMENT.-On the face the duct may be enlarged, or a very small 
opeoing made, the contents expressed, and a 6ne sharp spoon freely used 
over the interior; a cure without a scar may thus be obtained, but it is un­
certain. Elsewhere, it is best to extirpate the cyst by freely transfixing it, 
seizing its base or edge with forceps, and gently tearing it out. On the back, 
the adhesions may be so tough as to require careful dissection. A pnd of 
salicylic or other antiseptic wool is the best dressing, the edges uf the wound 
being in no way united. Suppurating and fungating cysts must be dissected 
or scraped out. 

MOLLUSCUl\! CONTAGIOSUM.-This consists of one or very many tumors, 
from the size of a pin's head to that of a pea, hemispherical or spherical and 
pe<lunculated, of a white, pearly1 translucent appearance, the larger present­
ing a slight urnbilication superficially; firm and solid to the touch. When 
squeezed between the thumb nails the little body is torn off and leaves a 
bleeding furface. They may be scratched oft: disappear spontaneously, or 
remain for years if uninjured. They are most common in children and 
chiefly on the face. Kaposi, "Hautkrankheiten" (p. 177), regards them as 
distended and hypertrophied sebaceous follicles; but other views are held. 
They are by some thought to be contagious because they frequently occur in 
Se\'eral of a number of children thrown much together; but others regard 
contagiousness ns non-proven. I have seen it on the foot of a sucking child 
and on the mother's breast. Squeeze off the little growths with the thumb 
nails, and touch the base with the nitrate of silver. 

KELOrn.-The true keloid tumor of Addison consists of dense fibrous 
tissue, and presents itself iu the form of one or more projecting tumors, or 
thickened reddish patches, in the substllllce of the skin. It occurs without 
obvious cause, and usually on the chest near the sternum, sending out pro­
cesses between the ribs. It is yery rare. False keloid tumors having their 
sent in scars ure much more frequent; they are most common in people of 
color, and soldiers after flogging, but may be developed in any scar-even 
on leech bites, or on the ear that bas been pierced for earri11gs. They are 
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extremely liable to return after extirpation. Iodine and arsenic should be 
cautiously tried. 

MOLES.-Oblong patches of imperfectly developed pigmented skin, small 
vascular patches, and other congenital imperfections, should be extirpated 
if at any time they seem inclined to spread and become irritable, because 
it is possible that they might become the starting-point of melauotic sarcoma 
(see p. 138), or of cancer. Some moles have a most malignant structure 
under the microscope, though clinically quite innocent. 

The malignant growths of the skin may be primary or secondary. Primary 
cancer is always squamous epithelioma (p. 141); but any other kind may 
occur secondarily, either by extension or by embolism. Round or spindle­
celled, alveolar, or melanotic sarcoma may be primary or secondary. 

CHAPTER XXIII. 

lNJlJRIES A:s"D DISEASES OF BURS.iE, TENDON SllEATIIS, 
)Il:SCLE::> AND TE:\'DONS. 

lNJURIF.S AND DrsEASES OF Buns:t:. 

THE diagnosis of injury or disease of a bursa depends so largely upon 
knowledge of the fact that a bursa is present at the affected spot, that the 
student will do well to acquaint himself with the position of the chief bursre, 
and to remember that bursre frequently develop at usual points of pressure, 
and are liable to disease. 

Contusions may cause a bursa to fill with blood; sometimes suppuration 
follows, especially if the skin is in any way injured. Wounds, if diagnosed, 

re9;~~ed~~e:;:sc:; ~~c~~=~!·a11 inflammatory, acute
1 
or chronic. The bursa 

patellre serves as a type. 
ACUTE BunsrTIS.-Often there is no discoverable cause; but injury and 

extension of inflammation from surrounding parts not uncommonly act.· Its 
usual seats are: the bursa patellre, that over the olecranon, and, much less 
often, those beneath the ligamentum patellre and over the great trochanter. 

SYMPTOMs.-These vary in degree according as the disease is serous or 
purulent. They are: redness, beat, swelling with more or less fluctuation 1 

and pain, all localized to the seat of a bursa or radiating from it; more or 
less fever, reaching 102°-104° in cases of suppuration. 

If pus forms and is not let out, it may burst through the skin; but there 
is much danger that this will prove too resistant, and that a subcutaneous or 
subfascial rupture will occur, and diffuse cellulitis, with sloughing of con­
nective tissue, result; the bursa beneath the ligamentum patellre may burst 
into the knee. It is not very uncommon for ulceration to extend from an 
open, septic, suppurating bursa to a bone on which it lies. 

T.REA.'rMENT.-Rest on a splint and ice, or bella•lonna and fomentations. 
So soon ns it is probable that pus has formed 1 incise antiseptically and drain. 
If subcutaneous rupture and cellulitis have occurred, many incisions will be 
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required for drainage. If the case is septic when seen, boracic fomentations 
are most useful. 

ChTonic bursitis may cause simply serous effusion into the cavity, with 
slight thickening of the wall i or marked thickening, with little or no effu­
sion, until the cavity is all but obliterated and the bursa a solid ma...i;:s which 
rarely calcifies; commonly warty growths and bridle-like structures prnject 
into the ca\•ity from a slightly thickened wall; rarely, loose bodies-chiefly 
fibrinous 11 melon-seeds "-occur in the cavity. 

The cause is chronic irritation, generally friction or contusion; and the 
common seats are: the bursa patellre (housemaid's knee) and those over the 
olecranon (miner's, student's bursa), the tuber ischii (weaver's bottom), and 
the two malleoli (tailor's bursa). Of the deep bursre, that between the semi­
merubranosus and gastrocnemius is most often affected, and usually by simple 
effusion only. 

The sym.ptoma vary much, as is evident from the pathological varieties. 
The bursal swelling may be soft or extremely hard, fluid, lax or tense, or 
solid; the skin over it may be normal, thickened or stretched till trans­
lucent; warty growths may be felt on pressing the walls into contact, or 
loose bodies may yield a soft crepitus though they often escape detection. 

TREAT:'>IENT.-ln early cases strong counter-irritation with tinct. iodi or 
blisters may do good. Later, aspirate, repeatedly if necessary, and keep up 
firm pressure against a splint. This failing, try very firm compression with 
a flannel roller against a. splint on the opposite side of the limb (Volkmann), 
reabsorption takes two to eight days i or, use antiseptic drainage or t.lissect 
the bursa out. 

'Vhen loose bodies are present, they should be completely evacuated 
through an antiseptic incision i and warty growths, or marked thickening of 
the sac, must be treated by excision of the latter, if relief is needed. 

The deep bursre which may open into joints are the most difficult to treat, 
especially those in the popliteal space. If counter·irritation, aspiration, 
pressure, and rest fail, and something must be done, antiseptic drainage is 
that something. 

Dr£rnASE:S OF TENDON SnEATHS. 

These are so similar to the diseases of mucous bursre thnt they will be next 
described. 

Acute teno·synovilis is usually serous or fibrinous, rarely suppurative except 
from wound. It presents along the line of a tendon the signs of an acute 
inflammation. The surfaces of the sheath are often coated with lymph, so 
that when they move upon each other a soft crepitus (leno-synovitis sicca or 
crepitans), felt both by patient and surgeon, occurs. In many cases the sur­
foces are separated by effusion. Mornment is painful. 

'Vound, strain, and over-use are the chief causes. The tendons most 
affected are the extensors of the fingers, thumb, nod toes, and the peronei. 

Treat like acute bursitis, immobilizing the affected tendons. 
C1rno~1c TENO·SYNOYITIS.-There are several forms: 1, distention of the 

sheath with serous fluid or gelatinous stuff; 2, dropsy with loose bodies, 
generally fibriuous 11 melon seeds;" but sometimes cartilaginous, calcifying 
or ossifying nodules occur, having separated from synovial fringes; 3, fun­
gous teno·synovitis, in which the sheath is Jiue<l by granulation tissue, and 
in which the contents may turn out quite unexpectedly to be (4) pus. The 
two latter formi:i are very chronic, and often cause disease of bones or joints 
by extension. They all impair movemeDt considerably. 
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The causes are the same as for the acute disease, but less intense. Four­
nier describes a syphilitic form. All the long tendon sheaths may suffer. 
When the sheaths are crossed by annular ligaments, as in front of and be-

hind the wrist, so that a bilobed swelling forms, it is called 
F10. 61. a r.ompound ganglfon. This is most common in front of the 

wrist, and loose bodies may almost .611 the sac. 
TREATMENT. - Counter-irritation and pressure are of 

little value. Injection of iodine, after the contents of the 
sac have been well washed out, is much used abroad in 
dropsy, simple or with loose bodies. Antiseptic incision 
and horsehair drainage are preferable. Should the cavities 
become septic, suppuration will probably !rad to sloughing 
of the tendon or tendons; very free slitting up of the sheath 
gives the best chance. Dense adhesions will almost cer· 
tainly form. The involvement of bones and joints will 
usually require excision or amputation. 

PARATENDINOUS CYsTS OR SIMPLE GANGLIA.-These are 
bursa.like cysts frequently found in the immediate vicinity 
of tendon sheaths i they are generally believed to be her· 
nial protrusions from the sheath, but their contents are 
very rarely reducible into the sheath, and upon dissection 
their connection with the sheath is generally very slight. 
But their constant association with tendon sheaths is almost 

0~:0:::~:~·::~~:~1:~~ ~~~0~0°~;s~icorjz1i:t:1ti~~n:fe~~~~~iarai~~g:~~ar~tet~f:i1:~ 
a finger. cysts due to protrusions of the synovial membranes of 

joints, especially the wrist and knee, cannot in many cases 
be diagnosed from these tendinous cysts. The treatment of ganglia must 
therefore be conducted with great care, lest a communication with a joint 
exist. 

Ganglia are infinitely most common upon the dorsal surface of the wrist, 
but may occur in connection with any tendon sheath . They contain gener· 
ally a yellow colloid material varying somewhat in consistence and depth of 
color. 

The causes are unknown. 
SYMPTOMs.-A rounded swelling, varying in size from a pigeon's egg 

downward, tense and elastic, not tender, and covered by normal integuments; 
when so small as to require full flexion of the wrist to render them promi· 
neut, they seem of almost bony hardness, and resemble the head of the os 
magnum. Some weakness of the wrist may be complained of; often they 
cause inconvenience only by their appearance and size, or from slight pain 
owing to pressure on nerves. The appearance of such swellings may be the 
first sign of chronic arthritis. 

TREATMENT.-The simplest method is rupture by strong pressure with 
the thumb; the contents must be squeezed out into the subcutaneous tissue, 
and spread through it as far as possible. A flat piece of lead wrapped in 
wasbleather must then be firmly strapped over the bursa, and several times 
a day for the next week the patient should firmly squeeze and rub the part, 
with the idea of irritating the bursa! wall, and keeping open the tear in it 
for a little time. The plan is not very effective i often it is impossible to 
rupture the sac by such pressure. A. fine tenotomy-knife should then be 
passed through the skin at a little distance from and along one side of the 
swelling, and a sweeping cut made into the cavity through the whole of one 
side; the contents must next be squeezed out, partly along the blade; and 
finally, the whole inner surface should be scored and scraped with the point 
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and encl of the blade. The after-treatment is that before given. The results 
of this method are much better than those of rupture. 

Should it, however, fail, and further treatment be necessary, the ganglia 
may be ]aid open freely, under antiseptics, and a bit of gauze placed in the 
cavity to prevent superficial union; or tLe whole or greater part of the cyst 
may be excised . For fear of accidents, these operations should not be in· 
considerately undertaken. 

Cm.1POUND GANGLIO~.-Tbe situation and form of the swe11ing, bulging 
abovP. and below an annular ligament, fluctuation beneath this band and 
perhaps soft crepitus from loose bodies, and the limitation of movement of 
the tendons affected render the diagnosis easy from everything except the 
rare Lipoma arborescens (MUiler), dne to overgrowth of syuovial processes. 
Treat by a11tiseptic incision, removal of loose bodies, and drainage for seven 
to ten dnys. 

INJURIES AND DISEASES OF MUSCLES A~D TENDONS. 

ConltMions of muscles cause more or Jess effusion of blood with pain, ten­
derness, and inability to use the part. Complete absorption generally 
occurs, though it may be slow. Rarely suppuration, the skin having usually 
been damaged by the injury or leeches, follows; it is diffuse and difficult to 
treat with good result. 

Sometimes progressive atrophy, said by Volkmann to be inflammatory, re­
sults from even slight contusions, or even from not very prolonged pressure 
-e.g., lying on arm for half an hour. It occurs chiefly in the deltoid and 
rectus femoris, and must be met by the constant current. 

The result of a blow may be to cause rupture of the sheath of a muscle 

~~dt~',';:/.a atdthi: 
1':i:~:m~b;!a~~elhe ~~fg~1w:~l~nt~f1;~~e:i1.ta1N~ :;~~t~~:! 

result. 
Dislocation of muscles and tendons rarely occurs; the peronei behind the 

outer ankle and the biceps from its groove are most frequent. The displace­
ment is caused by some violent movement, and may be permanent, or occur 
with only certain movements. Prolonged rest may do some good for the 
peronei, but dislocation of the long head of the biceps is irremediable. 

RUPTURE OF MuscLES .AND TENDONS.-This is frequently caused by vio­
lent muscular contraction, especially if, after illness or long inactivity1 the 
muscles are subjected to sudden and severe exertion; also by contusing force, 
the skin often escaping. The muscles which are most frequently ruptured 
are, the gastrocnemius, the rectm femoris, which sometimes is entirely de­
tached from the patella, and the biceps flexor wbiti; but more frequently 
the tendons give way, especially the tendo Achillis and flexor tendons of the 
wrist. 

The ff!J1nptoms of this accident are sudden pain, and sometimes an audible 
snap; hence the French term coup de fouet. The patient cannot extend the 
tendon as he can in the opposite limb. A depression may be felt with the 
fingers at the ruptured part. 

Repair takes place by the development into fibrous tissue of a round-celled 
exudation from the divided ends and surrounding soft parts. A splice of 
varying length is inserted in the muscle or tendon; in cases of this kind, the 
shorter it is, the better. The latest results show that in muscle a new for. 
rnation of muscle-cells from the preexisting ones occurs1 so that ultimately a 
short scar in muscle may be ob1iterated. At first the new bond is adherent 
to surrounding parts; it works free as the muscle contracts. Usually when 
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the thickness of a muscle i.s torn, the ends remain at some distance apart, 
and can be felt ultimately as rounded swellings. 
TREATME~T.-The main point is to keep the injured part in a state of 

constant rest and relaxation 1 to bring the severed ends into close approxi· 
mation, and to prevent any extensiun till union is firm . 'Vhen the tendo 
Achillis or the gastrocnemius muscle is ruptured, the knee ruay be kept bent 
by a string passing from the heel of a slipper to a bandage round the thigh. 
For ruptures of the extensors of the thigh, the limb must be placed in the 
same position as in fracture of the patella. If the biceps is ruptured, the 
elbow must be kept bent to its utmost; if the tendons about the wrist or 
fingers, the forearm must be confined by a splint with the fingers exten<led 
or bent as the rupture is on the extensor or fiexor side of the limb. The 
even pressure of a roller over the part is also beneficial. After three or four 
weeks of rest the surgeon may use passive motion-i. e. 1 to bend and extend 
the joints of the injured limb with his hands several times successively. But 
the patient must be cautious in using the muscle for a long time; and, if it 
be the tendo-Achillis, must walk with a high-heeled shoe for two or three 
mouths; so that the recent callus may not be stretched and lengthened, 
which would cause permanent weakness. 

Sometimes no position will approximate the torn ends; nothing can be 
done for muscles, as sutures will not hold in them when freshly torn; but 
important tendons should be sutured at once. 

In old cases of rupture, with long union and much loss of power, an at· 
tempt to bring the ends together by suture would probably fail. Division 
of the bone to shorten the limb temporarily has been suggested. But it 
seems probable that reparative surgery will find something to transplant 
into the gap; already a case of transplantation of muscle into the gap left 
by excision of a scar from the muscles of the forearm has been reported as 
successful. 

Open wounds of muscle are much commoner than subcutaneous ruptures. 
If they become septic, suppuration is often troublesome, and may lead to 
sloughing, diffuse myositis1 and rapirl scar contraction, resulting in deformity 
which is most difficult to remedy. Treat by fixation of part in the best posi· 
tion, and antiseptic dressings; in clean-cut wounds numerous buried catgut 
sutures would hold together the ends of muscles intersected by tendon. 

Tendons are frequently wounded. When not completely divided, the chief 
danger is that of suppurative teno·synovitis, which often spreads widely and 
rapidly up the limb. If this is avoided, wounds of tbe sheath and tendon 
yield a good result, unless skiu is also lost and the whole gap must heal by 
granulation; everything is then adherent. 

When the tendon is completely divided, it should he sutured "ith catgut. 
If the central end is drawn into its sheath and cannot be brought down by 
forceps and relaxation of the muscle, an incision must be made into the 
sheath higher up and the tendon pushed down (Madeluog). Quite recently, 
Gluck has obtained union of widely separated ends (from loss of substance), 
by uniting them with stout catgut; the latter became" organized 11 and formed 
the bond of union. 

Atrophy of muscle results from many causes, and not infrequently comes 
under the surgeon's notice. One of the commonest causes is simple di8ude 1 

well seen in the muscles of the thigh above a chronically inflamed knee or 
iu those of a limb which has been some weeks io splints. In these cases, 
fatty infiltration may pre\•ent loss of size of the limb. Next it may rarely 
occur from simple conl1LSion or subcutaneo1"'8 laceration ( p. 219), or from vio. 
lent stretching. as of the deltoid and scapular muscles after dislocation of the 
shoulder; in these cuses the influence of injury to nerves is not excluded. 
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Next we come to the results of injury and disease of the nervous system. The 
cases of cerebral paralysis which fall under the surgeon's care are those due 
to lesions of the motor area of the cortex; when these are permanent, they 
cause only slow atrophy from disuse, the paralyzed muscles do not show the 
"reaction of degeneration/ 1 but they are frequently the seat of tremors, rigidity, 
and contraction-signs of descending sclerosis in the lateral columns. l\Iuch 
more frequently the surgeon sees cases of spinal or peripheral paralysis, due 
either to destruction of the great ganglion cells of the anterior cornua (infan­
tile and acute adu.lt spinal paralysis, progressive muscular atrophy), or to wound, 
contusion, or neuritis of motor nerve8, practically severing the mu!:!cles from 
these cells. These cases contrast with those due to cerebral lesions; atrophy 
is very rapid-a matter of a fow days- there is no tendency to active con­
traction (though adaptive shortening is frequent), and the "reaction of de­
generation" is marked-i. e., the muscles soon cease to react to the farad ic 
current, but exhibit increased excitabi li ty to the constant; then this, too, 
grndua1ly ceases to cause them to contract. All these signs arc best seen in 
infantile paralysil,, in which one or more limbs are paralyzed either wholly 
or as regards certain groups of muscles. The aflected parts are helpless, 
wasted, pale or purplish, and cold, and they do not grow in proportion with 
the other parts of the body. 

TRBATMENT.-,Vhen possible we must treat the cause of the atrophy, by 
curing the arthritis or fracturn which prevents exercise, by combating myo­
stitis or neuritis, by chiselling a nerve out of callus, or finding its separated 
ends and suturing them. Treatment of the muscles themselves is always 
most important, especially in infantile paralysis. The paralyzed part should 
be kept warmly covered, and cold douching, followed by friction with a 
rough towel till the surface reddens, massage, and the constant current em­
ployed i passive exercise, and active of all the muscles over which the patient 
bas any control, should be used regularly, every day, for se\•eral months, 
before the case is despaired of. 

Pennanent contraction or shortening of mu~cles may occur from constant 
irritation anywhere along the motor tract; hence its frequency in descend­
ing sclerosis secondary to cortical_lesions. It occurs also when a limb is kept 
constantly in such a position that a muscle is never stretched; this is the 
pathology of the so-called 0 contractions" in infantile paralysis-e. g., the 
foot is constantly exteaded, the calf muscles are at their shortest and adapt 
themselves to the position. It is the connective tissue in them which offers 
such stubborn resistance to flexion. In the latter class of cases tenotomy is 
often required: as also in the class due to interstitial myositis. 

0RsffICATION OF MuscL.E.'5 A~D TENDONS.-Sometimes, without obvious 
cause, ossification extends into tendons from their insertion; usually this 
happens near joints atfocted by rheumatoid arthritis or where periostitis has 
been going on . Sometimes long pieces of bone ( rider's bone) are found in 
the adcluctors of horsemen. There is a rare disease (myositis ossi.ficans), oc­
curring in young people, in which bony masses form first in the muscles of 
the back and neck, then in those of other parts, greatly impeding movement 
and causiag much pain. 

INFLAMMATIO::i OF M1.:SCLE.-Some think that muscular rheumatism, is 
really a serous inflammation; it often appears suddenly after an effort which 
might rupture many fibres. Putting aside these vague, rheumatic cases, 
myositis, except from wound, is rare. It is an interstitial process, and may 
be suppurative or productive (fibrous) ; the muscle-cells suffer secondarilv. 
Suppurative myositis is usually due to wound or to infective irritation in pyie­
ruia, farcy, and other septic diseases; but abscesses form in the tongue and 
within the sheaths of muscles, especially the rectus abdominis, often without 
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obvious cause. There is nothing noteworthy about the symptoms. Chronic 
inter/jtitial or fib1·om myositi.3, when not due to injury, is probably of syphilitic 
nature; the muscle is converted into a rigid cord. Gummala occur, especially 
in the tongue. Tubercle is very rare. 

The treatment must be conducted on ordinary principles. 
NEW GROWTHS OF l\IuscLE AND FAsCr.E.-Of simple tumors of muscle, 

fibroma (soft or hard), lipoma, enchondromn., and myxoma are the most 
usual, though all are very rare. Sarcomata-especially round and spindle­
celled and alveolar-are commoner. Primary cancer does not occur, but 
secondary nodules, due mostly to direct extension from primary foci, are 
common. A tumor growiag from the deep fascire is in all probability a sar· 
coma, often of the variety known as recurrent fibroid, which recurs again and 
again locally, perhaps taking years to destroy the patient. These tumors, 
growing from superficial muscles and fascire, may at first sight closely re· 
semble fatty tumors i but by putting the muscle into action or endeavoring 
to move the growth a long the line of greatest tension of a fascia it will be 
found fixed deeply, whilst a fatty tumor moves freely over the deep parts. 

The treatment is early and free removal. 

CHAPTER xxrv. 
INJURIES AND DISEASES OF LYMPHATIC VE.~SELS AND GLANDS. 

Subcutaneous rupture of lymphatics is of course very common1 but the for. 
matioo of a persistent lymph·swelling is very rare. It is probable that much 
of the early discharge from wounds comes from d ivided lymphatics1 especially 
in regions like the groin and axilla1 but they soon close by clotting. There 
are several cases on record of wounds of the thoracic duct1 either by stabs in 
the neck or wounds traversing the thorax. Constant free escape of lymph 
is the diagnostic point, and this loss rapidly exhausts the patient. 'Vilma 
has reported a case in which the wound ( in the neck) healed under a plug. 
Inflammation and suppuration of lymphatic glands-e. g.,inguinal-do some· 
times appear to be connected with a violeuL strain1 though it is not at all 
clear how this acts . 

.Acute Lymphangitis is almost invariably due t:o the absorption from some 
breach of surface-which may possibly have healed when the case comes 
under observation-of some infective irritant; chemical irritllnts may have 
some share io the process. Almost always ao unhealthy sore is found or an 
infective inflammation, as erysipelas. The attacks of lyruphaogitis which 
precede the development of true elephantiasis will be noticed shortly. It is 
probable that the infective irritants produce Iymphangitis only when they 
are arrested in the vessels by clotting; in the great majority of cases the 
products of septic absorption pass into the glands and may excite inflamma· 
tion there. 

SYMPTOMS.-Aching pain and tenderness along the line of the vessels 
leading from a source of irritation are the first signs of lymphangitis. Then 
a firm tender red stripe, an inch or more wide, somewhat irregular in out· 
line, and slightly raised above the skin, appears; often it is made up of 
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several narrower streaks. It is due to lymph-thrombosis and to inftamma· 
tory p<ri-lymphatic hyperremia and exudation. The glands to which the 
vessels lead are swollen and tender. The general symptoms of moderate 
fever are usually present; sometimes the onset is marked by a rigor and all 
the signs of severe fever. The fever may be prolonged, but usually subsides 
in two or three days. 

Usually lympbaugitis subsides without complication; sometimes suppura­
tion occurs at some point, or at several points one after the other, the course 
being very protracted. 

It must be remembered that the deep or subfascial lymphatics are liable 
to inflammation like the superficial, but pain1 tenderness, and fever are the 
only signs. 

There is n chronic lymphangiti.s, evidenced by the formation of a cord by 
thickening and malting of the vessels. The dorsal lymphatics of the penis 
in cases of hard chancre often furnish an example. 

The treatment of acute lymphangitis is-antiseptic treatment of the source 
of absorption; rest, and the free application of glycerine and belladonna 
along the inflamed vessels, and the use of hot fomentations. Cold fomenta­
tions of lotio plumbi or of 1 in 20 carbolic lotion have also been recom­
mended. Abscesses must be opened early. Thickening along the lymphatics, 
or chronic redemu. of the part after prolonged or frequent attacks, will require 
cold douching, friction, shampooing, and careful bandaging. 

Elephantiasis Arabum consists in a slow hypertrophy of the skin, areolar 
tissue, and bones. The epidermis is thickened and the papillre enlarged i the 
true skin is immensely thickened i its fibrous structure dense and almost rigid; 
the areolar tissue thickened, its areolre expanded, and filled with gelati­
nous-looking stuff: The microscopical appearances are those of hypertrophy 
of the tissues involved . The bones also of the afft!cted limb hecome enlarged 
and heavy, and the nearest lymphatic glands are enlarged. Its favorite 
seats are the leg, which it converts into a 
huge pachydermatous resemblance of an ele- Fw. G:?. 
phant's leg (Barbadoes leg, Bucnemia, etc.); 
and the male genitals, which it converts into 
a huge tumor, reaching down to the knees, 

(F~g.w6~~1.1 inyt ~:r~~~~ic~f::1yth:ndi!2~s~b;f 
warm climates, and is endemic in many 
tropical places; dark races are more liable 
than the fair i men suffer more often than 
women. It is rare under puberty. 

The onset of ~lephantiasis is often marked 
by high fever, great pain in the part.s 
affected, and rapid inflammatory swelling of 
them. 'Vhen the scrotum is affected acute 
hyclroceles form, and the swollen cords may 
dilate the abdominal rings so much that 
hernire descend when the swelling subsides 
(Fayrer). The surface of the skin may be­
come eczematous an<l discharge a chyle-like Dr. W\1>1in'1 patirn1. The curled 11romi­
or offensive serous fluid. These fehrile and ntnr~ in the front or the tumor is tile 

inflammatory paroxysms tend to recur i llypertrophtcd prepufc. 

they may be very frequent, and the iocrease 
in size of the part rapid, or few and far between. 'Vithout them, however, 
a slow increase in size goes on. 

In some cnaes clear bead-like vesicles form on the skin, and when pricked 
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discharge a coagulable white or pinkish fluid: they are varicose lymphatics 
(Figs. 63, 64). Attacks of chyluria may occur, and these are believed to 
be due to rupture of lymphatics into the urinary tract. (W. Roberts.) 
Often there is no lymphorrhagia, no superficial varix. 

F10.63. 

Lympl111tic l&ri:.: or 11<rotum; eularge<l gland is e~~n~~. From a drawing in 1he :'llr<lkal Co\lq;e Museum, 

PATIIOLOGY.-Obstruction of the lymphatics preventing return of lymph 
from the part, and irritation starting from the lymphatics giving rise to the 

inflammatory attacks, are believed to be the keys 
J!'w. 64. to the disease. The endemic form of the disease 

is probably due to the presence in the lymphatics 
of the scrotum or lower limb of adult nematode 
worms three to four inches long-the filarire of 
Bancroft. These by their irritation cause the in­
flammatory attacks and obstruction to the Iymph­
flow through the inflamed glands, whence may 
follow varicosity and rupture of superficial lym­
phatics. Abscesses and buboes also may occur. 

A portion or tbe al>ove, 11atural The adult worms which really cause the mischief 
are rarely found i but at night (i.e., during rest) 
myriads of larval forms fr inch long may be 

found in the blood . Manson believes that these are taken in by mosquitoes 

~:~~~ tbhee! ~~~~; ,;~~:r,t~~~ p:::1i~r~~~h th~~v,~~:~;:i~l t~8ti: i:ii~:~~:; 
canal of man . He says the distribution of elephantiasis is that of the mos­
quito. 

Obstrnction of lymphatics occasionally occurs from other causes and pro­
duces similar pathological resu.lts. Thus we get sporadic cases. 

PROGNos1s.-The tendency is always to increase, though often very 
slowly. The hulk of the part, large loss of lymph, foul ulcers, and frequent 
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febrile attacks may exhaust the patient; frequently the general health is 
good. 

TRF..ATME!iT.-lu early stages removal from the endemic area may lead 
to arrest of the disease, especially in Europeans. A l\Iartin's bandage worn 
coustautly may be of use. The general health must be looked to. 

For Barbadoes leg, ligature of the femoral or external iliac artery has 
been done with a good deal of success. This foiling, as it often does, ampu­
tation only remains, and this is at present the only treatment for elephan­
tiasis scroti. 

AMPUTATION OF ScROTUM.-First examine for hernia; if one is present, 
its neighborhood must be carefully avoided. If the tumor is large1 the 
patient should lie on his back for au hour before the operation with the 
scrotum elevated by cords and a pulley attached to the ceiling. Then a 
very strong Esmarch's band is applied and secured by tapes from slipping 
forward, or a clamp of two wooden bars approximated by screws and nuts 
may be used (Turner). Small flaps are now fashioned round the base1 

where the skin is healthy and simply dragged from surrounding parts, to 
cover the penis, testes, and raw surface. Then the penis is found by thrl3st­
ing a finger into the hole whence urine issues, and slitting up the prepuce; 
it must be quickly dissected out-care being taken not to divide the suspen­
sory ligament-and held up against the pubes. Next a bold cut is made 

fi~1 ~~ul~;g: 1~1~~r~~:1::e:~t~r~f :~T1;rf~~~~~ }~:~d; at~s~eT~a~~~ g~~~~a~~ 
a clean sweep the mass is detached. Any loose-lying portions of blubber are 
cleaned away; the vessels (of which there may be few or a. large number) 
tied as the tourniquet or clamp is loosened, the flaps sewn round the penis, 
testes, and wound, and the whole dressed with a wool dressing. 

LYMPHADENITlS, or inflammation of lymphatic glands, may be acute or 
chron ic. 

Acute lymphadenilis is almost always secondary to some inflammation in 
the area whence its supply of lymph comes. Sometimes it is referred to 
strain or over-walking (p. 198). Lymphangitis is much mot·e commonly 
absent than present, probably because the glands arrest infective particles 
which pass harmless along the vessels. Organisms believed to be the cause 
of the primary inflammation are often demonstrable in inflamed glands. 

Acutely inflamed glands are swollen, injected, much softer than natural, and 
of medullary aspect; sometimes strewn with fine hemorrhages, sometimes of 
deep purple color throughout. The whole process consists in dense infiltra-

!i~d ?! ~~: ~~~~ ;:i:~~~~uc~~~e!~J :~~~~~l~~k !~:~~~!·~:~;~s~su :be~~te?~ 
slight cases resolution may occur rapidly, but in more advanced ones the pro­
cess is slower and takes place by fatty degenera_tion of the products; the 
acute process then commonly becomes chronic. \Vben Buppuration is about 
to occur yellow foci appear at different spots of the cortex, and enlarge and 
blend more or Jess rapidly. Sooner or later the periglaudular tissue is in­
fected--somctimes when the gland itself shows little change-and a peri­
glauclular abscess develops; this may cut off the blood·supply of the gland 
and cause it to necrose. In other cases the interglandular abscess bursts 
into the subcutaneous tissue; or the gland becomes adherent to the skin or 
to a serous or mucous membrane, and pus bursts through it. 

The form of inflammation depends largely on the character of the primary 
diaease-i. c., upon the nature of the irritant, which naturally tends to excite 
in a gland a process similar to that which it bad set up at the source. Thus 
the poisons of erysipelas and diphtheria. rarely cause suppuration, that of 
soft chancre nod cadaveric poisons frequently do. 

1.) 
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Chronic Lympliadeniti.s.-Now and again an acute lymphadenitis passes 
into a chronic state; the glands remain swollen and indurated, and may 
never return to the normal. Glands above some chronic inflammation may 
become similarly swollen, and upon section such glands are grayer and more 
opaque than normal, firm, and more or lc~s plainly fibroid; encapsuled ab­
scesses, undergoing absorption, may be found, the periglandular tissue being 
much thickened; or there may be yellow patches of fatty degeneration. 
Syphilis in all its stages causes enlargement of glands; but they rarely be­
come very prominent. The pathological process is the same as in other 
syphilitic lesions i but gummatous Iympbadenitis is rare, affects chiefly in­
ternal glands, and usually gummata exist in the organs whence the lymph 
comes. But by far the most common cases of chronic lymphadenitis are the 
scrofulous glands which we have shown to be tubercular. The histology of 
these is that of tubercle in general (p. 93). In early stages, typical miliary 
tubercle-the giant cell surrounded by epithelioid cells-may be found witb 
few or no signs of diffuse inflammation; but soon general round-celled infil­
tration of the gland occurs, followed by caseation, and either softening into 
puriform cheesy fluid, or inspissation and frequently calcification. The 
former result is the more usual in superficial glands, the latter in the mesen­
teric and bronchial. These cheesy glands, especially bronchial, are regarded 
by Koch as the storehouses whence by some accident bacilli in small or large 
numbers may be sent all over the body (p. 97). To the naked eye the glands 
are at first moderately swollen, pinkish or pale gray, and softer than normal; 
the swelling increases, the gland becomes firmer, and small cheesy foci ap­
pear, especially towards the centre; these enlarge and coalesce till perhaps 
the gland becomes wholly cheesy, or calcification or softening into cavities 
occurs. The periglandular tissue forms a dense capsule ns a rule, but some­
times a periglandular abscess forms and the tubercular gland may be bodily 
eliminated. 

The symptorrt8 of acute lymphadeniti.s are rapid painful enlargement of one 
or more glands, accompanied by a good deal of cedema of surrounding tissues 

:n:e:i~i:;b~~~~\~1;c!~: )o~t!e: e:~l~~~~ ~i~~n~:~s ~!s~~~~~a~~~~a~~ei ~~~~~1he1: 
pus forms slowly in the gland, it is often very difficult to determine its pres­
ence. The symptoms seem to point to abscess, but an incision often evacuates 
no pus (see Morbid Anatomy). 

The glands most commonly affected by tube:rc:u/ar lymphadenitis are the 
cervical, bronchial, and mesenteric-all receiving lymph from mucous sur­
faces, which, in the strumous, are subject to chronic catarrhs; but the cervi­
cal and other superficial glands may probably become infected through slight 
breaches of the skin, or secondarily to other tuberculous lesions, either by 
the lymphatic or the blood vessels. With regard to the cervical glands, it 
has been already noted (p. 91 ) that strumous lesions of the skin are specially 
frequent about the head and face. One or more glands enlarge slowly and 
painlessly, the skin being unaffected and the swellings distinct from each 
other. They may remain permanently in this condition, or the enlargement 
may continue and the glands become matted together. After a very varying 
time-weeks or years-one or several glands soften, the skin reddens, thins, 
and bursts, cheesy pus, and perhaps calcareous granules, es~ape, and a sinus, 
discharging more or less, remains, often for many months. Burrowing may 
occur far and wide, and the skin frequently becomes extensively undermined, 
thin, and purplish. 

TREATMENT.-Acute lymphadenitis requires rest, belladonna, and fomenta­
tion, together with attention to the source of absorption. If nu abscess forms 
it should be opened, and it is always well to give ether that this may be done 
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thoroughly; for au imperfect opening leads to burrowiug. Should a glaud 
be found in the cavity it should be removed, either bodily or with the sharp 
spoon. If sinu~es form, rest, drainage, well-applied pressure, and stimulant 
injections may bring about healing ; but usually the quickest way is to slit 
them up, entirely or in part, and to sharp spoon them. 

Chronic enlargement is reduced by friction with some ointment, douching, 
nod constant pressure. It is often very troublesome. 

Tummcu.AR GLA!"DS.-In all cases pay attention to the general coudi· 
tion. In the enrly stage frequent friction with ung. pot. iod. is sometimes 
followed by disappearance of the swelling; ung. plum bi iod., or ung. iod. is 
used by some. If a gland has softened at once, and before the skin is affected, 
make a small incision into it, and remove as much of it as possible with a sharp 
spoon; introduce some iodoform into the cavity, and dress with a deep dress­
ing and salicylic wool. If the abscess is pointing, treat similarly. !fit has 
burst, enlarge the opening and slit up sinuses, if necessary, for draining; use 
the sharp spoon freely, endeavoring to remove all gland and tubercular 
granulation tissue; cut away all blue skin and dress as above. 

Sometimes a gland, which is steadily enlarging and softening in spite of 
treatment, may be removed entire before the skin is involved, and rapid 
union obtained with little scarring. Occasionally, too, one may have to 
remove a mass of matted glands pierced by sinuses from the neck, axilla, or 
groin; but the mass should be the only one or a source of much trouble to 
justify this. 

Tu:iioRs. -Under the heading of Lymphadenoma or Hodgkin's Diserue 
we have described a progressive hyperplasia of lymphatic glands and other 
lymphoid structures, which it is impossible at first to diagnose from inflam­
matory cases; progressive involvement of glands and a uremia, or leucocy­
thmmia, and the rarity of softening in the former are the points to rely 
upon. 

Myzoma is the only simple tumor known to develop primarily in lym­
phatic glands. All forms of sarcom.ata occur primn.rily, even the melanotic, 
and the alveolar which so closely resembles cancer. They may run a slow 
local course, involving only a group of gland.:3; or may prove inteusely 
malignant. They differ from malignant lymphoma in having no tendency 
to spread to other groups of lymphatic glands. True can.cera occur only as 
secondary growths. 

CIIAP'l'ER XXV. 

!:'<"JURIES AND DISEASES OF BONE. 

Contusion of boue is frequent. When subcutaneous, simple periostitis, 
rarely running on to suppurat!\lu, results. But when compound and due to 
considerable violence, especially gunshot, it may be followed by septic trau­
matic osleomyelilis, and lead to abscess, necrosis, or death from embolic 
py:emin. 

FRACTURES. 

DEl"INITION.-A fracture is a solution of continuity of a bone. 
ExcrrrNG CAl':;ES. -These are two : lJleclianical violence and mmcu{ar 

action. Mechanical violeuce may be dfrect or fodirect. It is direct when it 
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causes fracture at the part to which it is actually applied, as in fracture of 
the clavicle from a violent blow. It is indirect when force is applied to the 
ends of a bone (or chain of bones), and this gives wa.y at the weakest point, 
as in fracture of the clavicle from falls on the shoulder or hand. The 
acromia1 end is rigidly fixed by the object against which the shoulder or 
hand rests, the sternal end is driven toward it by the momentum of the 
body, nnd the bone gives way usually about the middle. 

j)Juscular action most often breaks the patella or olecranon; much more 
rarely a long bone-usually the humerus, then the femur, leg bones, or fore­
arm bones. The sternum and pelvis may thus be broken. Stretched liga­
ments may drag off the bone into which they are inserted. 

PREDISPOSING CAUSES.-1. Original conformation, the bones of some 
people being unusually brittle without obvious causes; rarely, this liability 
to fracture runs through three or four generations. 2. Atrophy from old 
age i prohmged disuse (accounting for the frequency of fracture during 
attempts to reduce old dislocations); in general paralysis of the insane, and 
at the ends of the shafts of long bones in locomotor ataxy. Cases of frac­
ture from atrophy during caocerous cachexia are described, no local growth 
having been found. 3. Rickets and mo1lities ossium. 4. The presence of 
syphilitic, tubercular, or other form of caries. 5. The presence of some new 
growth, especially sarcoma or cancer in the bone. 

VARIETIES OF FRACTl'RE.-The following are the chief: Simple, in which 
there is no wound affording either direct or indirect communication with the 
air; compound, in which such communication exists from the first, or appears 
later from sloughing of' the soft parts; complicated, in which dislocation of 
the fractured bone, rupture of a large nerve or artery, or extensive injury 
to soft parts coexists. Fractures are incomplete or complete. Examples of 
incomplete are-a splinter or apophysis is broken from a long bone; the 
willow or green-stick fracture (occurring in young bones, often rickety, or in 
those softened by osteomalacia), in which the bone is not broken through, 
but torn open on one side only like an over-bent green stick (Fig. 65); a 

Frn. 65. 

Gret'll·~tkk or willow f1acton• oflhe ulna in a yo~~~r!:'."l:-On. Frum the )lu&cUlll or the :\Ie<lical <:ollt!g(', 

fissure running through more or Jess of a bone, generally a flat one, but 
sometimes a straight or spiral fissure is found in a long bone, especially the 
humerus or femur. \Vhen many fissures radiate from one point the fracture 
is starred or 8iellate. Complete fractures may be tranBt!erse, longitudinal, or 
oblique, according to the relation of their line to the axis of a long bone; 
the first two are rare, every degree of obliquity is common; the line of frac­
ture is ofteu toothed or V-shaped; in cases from gunshot or other great vio­
lence, fissures commonly extend into neighboring joints, or far toward them, 
or from similar causes the bone at the seat of fracture may be comminuted­
i. e., broken into several fragments; if these are long and splinter-like, the 
fracture may be called splintered. As the size of the fragments increases, 
the comminuted fracture passes into the multiple, in wh ich a bone is broken 
at two or more places, the intervening portions being unbroken . 1\.. fracture 
is impacted when the smaller fragment is driven into and fixed in the larger 
-e.g., the neck of the femur iuto the head or into the trochanter, with or 
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without •plinlering of the latter. A hole punched through a bone such as 
may be made in a flat bone by a bullet is called a perforated fracture, and a 
puncture made by n pointed instrument, a punctured fracture. Separation 
of an epiphysi.s may occur, is most common between ten and twenty years; 
all are usually united by twenty-five; any epiphysis may suffer, but the 
lower of the femur and radius, the upper of the humerus and tibia, do so 
most frequently. Huch fractures may occur through the epiphysial carti­
lage, or this may carry away with it a thin layer of the shaft; in the former 
case soft crepitus only will be obtainable. After such injuries the epiphysis 
may ossify early, and growth of the bone be seriously curtailed. Fractures 
into or in the immediate neighborhood of joints are very likely to leave im­
paired movement from exuberant callus or slight displacement of the frag­
ments. 

Au examination for fracture should be made once for all and thoroughly; 
an anresthetic is often necessary. If so much swelling is present tbat it is 
impossible to feel the bones, fix the part in the best possible position for re­
covery, and use ice if swelling is increasing i if not, fomentations to promote 
absorption . It is always well to feel the pulse beyond the injury to see that 
the ma.in vessels are sou ad. 
sw~s OF FlUCTCllE.-(1) Abnormal mobility; (2 ) Defonni!y; (3) Crepitus, 

are the chief; localized pain, tenderness, and swelling, and helple3sness of 
the injured part are sometimes of value . 

.Abnormal mobility is detected by simply pressing on a bone (sternum1 rib, 
or skull), by rotating the distal portion of the bone (radius1 femur) with the 
thumb placed on the upper to see whether it moves with the lower, or by 
grasping the bone with both bands at various spots and trying to obtain 
movement, either angular or trans\·ersely to the axis of the bone, between 
the portions held . If found, this is proof posith·e of fracture, such a cond i­
tion as an old unuuitecl fracture being eliminated. But it may be impoS3ible 
to seize or press upon the bone1 or the fracture may be incomplete or im­
pacted, and mobility consequently absent, and in some case:5 with slight dis­
placement spasm of the muscles may keep the fragments securely locked. 
Deformity is due to displacement of tbe fragments, and this may be nngular, 
lt1teral, longitudinal, or rotatory-terms which explain themselves. Dis­
placement is due to the direction of the fracturing force and of the line of 
fracture

1 
to the action of muscles and of the weight of the part, and to man­

ipulation. Angular deformity, swelling from overlnppiog or projection of 
fragments, shortening or eversion or inversion of the limb below the fracture, 
may be obvious at a glance, or careful measurement may be required; but 
deformity is absent in simple fissures of flat bones, and even in some complete 
fractures of limb bones, especially in children; and it is undiscoverable 
clinically in many fractures of thickly covered bones and in cases of slight 

~!bi~~i~f ·de::r~i~0'~~;:;' nt~t b~0~~:fu~~d~adnt,:ii~n f~~c~~fea~t:ddi~l~~~~f::~ 
When a person, after a fall or other accident, is found to have a limb short­
ened or misshapen 1 the surgeon should always ask whether or not there was 
any deformity before the accident, else he ma.y fall into the ridiculous error 
of treating an old deformity as if it were a recent injury. Crepilus is the 
sensation communicated to the ear or hands when the fractured bones are 
grated against each other, by proceedings similar to those employed for de­
tecting abnormal mobility. It is absent when the fragments are separn.ted 
by displacement, or by the intervention of muscle; also when they are firmly 
impacted or even lockerl by muscular spasm in cases where the bone cannot 
be fairly grasped above and below the fracture. Crepitus is simulated by 
tbe crepitation of blood coagulated in the subcutaneous tissue, and still more 
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closely by the grating in joints affected by rheumatoid arthritis, which is 
often conducted along a 1imb for some distance. 

Loca1ized pain, lenclernees, frregularify of bone, or melting, are often of 
much vn]ue in casC's due to indirect violence or to muscular action, and espe­
ciaJly where only one of two bones is broken. The pain may be detected by 
direct pressure and by gentle rotation; where there are two bones, by squeez­
ing them towards each other, grasping them as far as possible from the 
painful spot. 

Helpless1w!s of tlie part is characteristic of fracture, but complete loss of 
power is not uncommon in painful contusions. Also, considerable power is 
retained in incomplete or impacted fractures, and even in rare cases of com­
plete unimpncted fractures, the patient being perhaps able to walk after 
fracture of the neck of the femur. Ordinarily movement of a broken limb 
is freer than normal; but it may be characteristically limited in impacted 
fractures-e. g., complete rotation in of the leg is impossible in impacted 
fracture of the neck of the femur. 

REPAIR.-For a few dnys the broken ends, sharp and more or less denuded 
of periosteum, lie in partially coagulated blood among bruised and torn tis­
sues. The vessels of all parts irritated by the injury and subsequent move­
ments of the fragments allow fluid and corpuscles to pass freely out, granu~ 
lation tissue develops, and the blood disappears before it. By the tenth day 
this soft, pink tissue is present in quantity, infiltrating the soft parts, sur­
rounding the bones, and forming a plug in the medullary cavity. By the 
fourteenth this tissue is a good deal firmer, and a membrane continuous with 

~~:ic1:1e~~o:t:~: o8t&~a~~~~ ~~= s~~~ka~: r!t!~~f~~~~t1:~s-1~::.:~na·1~~~h~' ~~~ 
new tissue is called provisional or temporary callus, the ring outside being the 
external or periosteal, the plug inside the internal or myeloid (Fig. 66). The 

amount of this provisional callus varies directly with the 
Frn. 6G. amount of movement permitted to the fragments-i. e., the 

amount of irritation of tissue i it is greatest in fractured 
ribs, least or absent in fiEsures of the skull, and always in 
larger quantity where a bone is thickly than where it is 
thinly covered-e. g., on back and outer rather than on inner 
side of tibia. In man the periosteal callus does not usually 
form a coaiplete ring; it fills up angles and gaps caused by 

di(}~d~:~~~;· this granulation tissue begins in the third 
week to ossify directly or after conversion into fibrous tis­
sue i if, however, there is much movement of the fragments, 
islets of cartilage appear-they are common round broken 
ribs, and conversion into cartilage is usual in animals. 

Ossification begins in the perio:-;teal callus and appears 
later in the myeloid, it starts round the ves:.:.els passing 
from the callus to the bone, at points most distant from 
them i tubes of bone form and become lined by angular 
osteoblasts, which lay down layers of bone and establish 

Haversian systems. The periosteal bone thus becomes dense and adheres 
more and more firmly to the broken ends, and holds them strongly together. 
Ossification of the provisional callus is complete from the fourth to the eighth 
week, according to the size of the bone; and then the part is again fit. for 
work. 

SJowly a round-celled exudation from the vessels bas been enlarging the 
Haversinn spaces of the broken ends, and the granulation tissue in one frag­
ment, either directly or mediately through the provisional callus, joins that 
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in the opposing fragment. By this melting together of the broken ends and 
subsequent ossification of the uniting material, permanent or definitive callus, 
the bone is rendered continuous. Ossification of the permanent callus begins 
after that of the provisional is complete, and ends usually a.bout the fourth 
mouth. Absorption of all unnecessary temporary callus is the end of the 
process. In accurately set fractures, after a year or two, the medullary 
canal may be opened up and possibly all trace of fracture removed; as a 
rule, some evidence of displacement remains. 

\Vhcn compound ftactures are septic, the granulation tissue is exposed to 
constant irritation, and suppurates freely: some necrosis generally occurs, 

~~:y t~~sn~t ~:~p~~:e:":a:;o11ut~~ ~~!~~~r~:~!~~T' ~~:! ~f:,~1/:h~~· sii~;i~~ if 
Though other tissues help in producing the material which ossifies, prob­

ably none of' it would ossify in the absence of periosteum. If the shaft of a 
bone be removed subperiosteally, the granulation tissue produced frequently 
ossifies and a new bone forms. 

The vital processes iu bone are not very active i hence we find that com­
pletely detached fragments, protected from nll .septic irritation, derive suffi· 
cient nourishment from the surrounding fluids to maintain life until they 
contract fresh adhesions; by transplanting bit.s of bone under aseptic con<li­
tions, Macewen has built up part of au ulna. The effect of sepsis is shown 
by the necrosis so common in compound fractures. 

TREATMENT.-,Vhen a person has received an injury which may have 
caused fracture, especially of a lower extremity, it is very important to pre­
vent him from endeavoring to rise; for the bone is thus frequently thrust 
through the skin, and displacement and injury of tissue much increased. 
He should not be lifted until either the absence of such a.n injury id ascer­
tained or the part is properly taken care of. If the leg is broken, one 
person should hold it alone, whilst others lift or carry. Further injury 
having been guarded against by tying the legs securely together at knee and 
ankle, or by the application of some temporary splint (e.g., sticks, umbrella 
frame, bundles of straw), the patient may be carried home on a litter made 
of two poles and a sack or horsecloth. A broken arm may be safely held 
by the other hand or placed in a handkerchief sling. The patient's bed 
must be made as firm and level as possible; in fractures of the thigh a door 
or planks should be placed beneath the mattress. The patient may then be 
placed upon it and examined, clothes which are at all difficult to remove 
being cut up along the seams. 'Vhilst splints are being prepared, have the 
part washed ns thoroughly as possible with soap and water and a flannel. 
'Vheu it is necessary to fetch apparatus, place the limb in the most com­
fortable position (thus it is usually best to place the leg on the outer side, 
with hip and knee pretty fully bent) and steady it with sand-bags, bricks 
wrapped up, or handkerchiefs passing from the knee and ankle to the bed 
frame. 

The general indications for treatment are: (1) to place the fragments in 
their natural position; (2) to keep them together at perfect rest until they 
are firmly united. The first indication is fulfilled by the reduction or setting 
of the fracture. This must be done as soon as pos.sible and with the smallest 
amount of force, all opposing muscles being relaxed by position. Thus, in 
fractures of the leg, the patient should lie ou his back and the hip and knee 
be bent to n right angle to relax the calf muscles, all apparatus being ready. 
One assistant now takes the foot and makes exlension-i. e. 1 steadily pulls 
upon it-whilst another, grasping the thigh with hath hands just above the 
knee, holds it immovable or makes counlet·e.tlension. The surgeon watches 
nud manipulates the fragments, directing the assistant to pull in this or that 
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Jine or to rotate, nod when they are drawn into place the assislants main­
tain extension until he has applied some retentive apparatus. The correc­
tion of rotatory displacement is often forgotten, especially in the lower limb. 
Considerable force is sometimes required to overcome the interlocking of 
fragments, and anresthesia is often necessary. It is a rule in treating frac­
tures to fix the joint above and below the injury, but the upper may be left 
free when it is far above the fracture. 

RETENTIYE APPARATUS. SPLINTS.-Some fractures are treated without 
any apparatus; usua1ly some means are adopted to fullil the second indica­
tion-i. e., to keep the part at rest and prevent displacement; perhaps merely 
a bandage or strapping, more often a splint. A splint ma.y be required 
simply to immobilize a joint i usually it is employed to prevent lateral, 

an§~~~~ts8~~erd\~~d?d dii~~!a~~~1:!~:b~, ~;;:~alle ~r:~~::~b1:.x!:dsi~~~wvable. 
The movable are made chiefly of wood, tin, perforated zinc,poroplastic, leather, 
or gutta-percha; they are applied with ordinary bandages which become 
loose every few days, require reapplication, and necessitate more or less dis­
turbance of the fracture. Many wood and metnl splints are constructed for 
special fractures i but a deal plank, four inches wide and oue and one-half 
inch thick, will enable a surgeon to treat a large number of fractures success­
fully. The three last named materials are cut out, softened, and moulded 
to limbs as the cases present themselves. 

Flat wooden splints should be wider than the limb to which they are 
applied, and this is of especial importance in fractures of the forearm, where 
the bones may be pressed toward each other by the bandage. They require 
padding with a folded soft towel, strips of ol<l blanket, or pads made of tow 
or cotton-wool sewn in soft muslin . 

In the emergencies of military and railway surgery, strong splints can be 
improvised with the smaller gauges of telegraph wire, which can be bent 
into the required shape by the fingers or dressing forceps, and easily cut with 
a strong pair of scissors. (Brit. Med. Jouni., June 19 and 26, 1876.) 

It is a rule never to apply a bandage to a limb beneath a movable splint, 
as it may cause strangulation if the limb swell. Splints should generally be 
applied to the limb in that position in which it is afterward to remain. 
When splints are used to prevent longitudinal displacement, and therefore 
bandaged tightly to the limb, the parts below must be equally supported by 
bandages or they will swell greatly. Prominent bony points must be care­
fully protected by" ringn pads, or the soft parts will slough over them. In 
all cases the tips of the fingers or toes must be left bare in order that the 
state of the circulation in the part may be tested by preHSing upon them . 

Strips of stout webbing with buckles are most useful for fixing splints be­
fore applying a bandage. 

The movable-immovable and immovable appliances are made of plaster of 
Paris, tripolith, gum and chalk, starch, paraffin, egg and flour, sil icate of 
soda. Splints of these materials become loose only by shrinking of the con­
tained part i ordinarily they are applied once for all and are therefore 
called immovable. They afford uniform support to the injured tissues, and 
the fracture, once set, is not disturbed until it is united. But should cir­
cumstances necessitate its occasional examination, many of the above 
materials may be used to form splints, which are removable at pleasure, and 
still retain the qualities above mentioned. 

be~~c;:~:1i{1~a:~s~8e~~ 0~!ri~:~:eaJ~~~~~l~~~~ - t;e: ~~f~~~!d tf: ~~~~:h~~~~ 
layers of born.cic lint smoothly laid on. Loose muslin ("crinoline") band­
ages, into the meshes of which plaster has been freely rubbed, are thoroughly 
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soaked in water, squeezed moderately dry, and rolled round the part without 
any pulling. When the lint is covered with one layer of hanriage, long 
strips of tin, three·quarters of an inch wide, are placed at intervals all round 
the fracture, secured by two layers of bandages, and the limb held in posi­
tion until the plaster has set-i. e., about ten to fifteen minutes. This 
answers admirably for simple fractures of the leg, and may be applied imme­
diately except when, from direct violence or pressure of the fragments, 
sloughing of skin is probable, or when there is much and increasing swelling 
from extravasation, or a large artery bas been torn; or when any acute in­
flammatory condition is present ( Gurlt). 

Should the existence of small wounds or doubtful contusions render it 
desirable to examine a fracture from time to time, the Bavarian or book·back 
splint may be used. Suppose the leg is to be put up; cut two pieces of coarse 
flannel, each like two Cline's splints joined together behind and large enough 
to surround the leg and foot, with two inches to spare. Fasten them together 
by two rows of stitching, half an inch apart, along the mirl line behind. 
Place them beneath the leg and bring together the inner by stitches along 
the front of the leg, dorsum, and sole of the foot. Thick plaster-cream 
is now rubbed in and spread smoothly over it to the depth of half an inch i 
then the outer pieces are brought together firmly, pressed down on the plaster, 
and cut off close to the mid-line. 'Vhen necessary, the stitches in front may 
be cut and the splint opened, the seam along the back acting as a binge; it 
is reapplied with a bandage. Much less brittle splints are made by mould­
ing to the limb several layers of muslin, or fewer of flaonel or sacking, wrung 
out of water and then thoroughly steeped in plaster·cream. A plain bandage 
should be used to bind them to the limb whilst setting; it adheres to them, 
and when cut down in front acts as a hinge behind. Splints of almost any 
shape may thus be made; anterior, posterior, or lateral; when a considerable 
bend must be made, cut the layers partly through on each side, and interlace 
the flaps; the splint will be stronger if the cuts in successive layers do not 
correspond exactly. When the cuts in the bandage gape, interleave short 
bits of soaked bandage. 

Such splints may be rendered waterproof by frequent painting with shellac 
varnish or hot paraffin, and the absorption of urine or discharges prevented. 
But when a. wound is to be left uncovered from which much discharge is 
expected, or which is to be treated antiseptically, a window cut in the splint 
will usually be iusufficient; a break must usually be made. This is bridged 
over by two or more pieces of hoop iron or stout telegraph wire, held between 
the )ayers of bandage above and below the wound, and bent out into brackets 
opposite the gap, so that the dressing and bandages may pass easily beneath 
them. Projecting loops made in the anterior wire are often used for slinging 
the limb. If the part is heavy, plaster must be used for the splint; but if 

~~gr~~\~jJ~::,~·~r8~~=ft~d ~~ ~~~~~~~=t:~~ga:~:!t~e~~~;: :~; st~~~-!d~~~f:~ 
should be caulked with a little wool, painted freely with hot paraffin. 

After the early application of immovable spliuts, it is well to raise the 
limb for twenty-four hours, to aid the splint in arresting swelling. The 
fingers or toes should be carefully watched i if they become bluish, cold, 
numb, aud swollen, and blood driven from matrix of nail returns slowly, the 
sp1int should be at once cut up; pain may be slight or absent though gan­
grene is commencing. 'fhe surgeon should always see the patient in six 
hours. 

'Vhen there is a tendency to longitudinal displacement plaster cannot be 
relied upon to preveut it in the thigh or arm, as there is no bony point above 
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upon which it can hold. Such cases should be otherwise treated till the ten­
dency to displacement is over, when the permanent splint may be applied. 

ha~ ~~~:~ted.ith]\fa~;c~;~:~~~;: ~f ~~tu~~~; Wm~e:~;,ti~t:!~e~~~e8~~~!~:~ 
without such confinement. Fractures of the lower limb must be kept at 
rest (unless due to very slight violence) fo r three or four days, until it is 
certain that serious swelling is not going to occur beneath the splint; and 
fractures of the femur are best kept in bed until the tendency to displacement 
and shortening is over-i. e., three to four weeks. They may then get about 
on crutches with the leg slung from the neck. 

At the expiration of four to six weeks in the upper, and five to ten in the 
lower, the bone is carefully examined for abnormal mobility, and tested as 
to its power of bearing weight or strain. The examination proving satis­
factory, splin ts are replaced by a flannel bandage, and the patient is allowed 
to begin to use his limb, crutches being given up, in the case of the lower 
extremity, as the patient gains confidence in his limb. 

A few general pointa require mention. Thus shock may require treatment 
(p. 166); retention is common after injuries of the lower limb and requires 
the catheter; constipation due to confinement may require attention . If 
pain and starting are troublesome during the first few days, opium in grain 
doses, once to thrice daily, is the best remedy. 

CoUI-taE OF A SmPLE FRACTURE.-,Vhen a recent fracture has been well 
put up, pain soon subsides; some swelling forms at the seat of injury, and 
perhaps a few bull::e rise. In a week or ten days these subside, the skin be­
coming discolored by blood-coloring matter soaking into it, and swelling due 
to callus round the bones is revealed. After most severe fractures there is 
slight fever, beginning within six hours of the accident, reaching its maxi­
mum in twenty-four to forty-eight hours, and lasting three to ten days 
(Horsley). This is the purest traumatic fever; it is more marked in the 
young than in the old, rarely rises much above 100°, and appears to be due to 
irritation of sensory nerves, and to absorption of blood-ferment and of pyro· 
genous bodies resulting from simple inflammation, the more prolonged forms 
being associated with a good deal of swell ing. Similar fever results from 
severe contusions without fracture. It does not disturb the general state. 
In all cases some fat-embolism, probably occurs; the droplets of fat, liberated 
from the crushed marrow and subcutaneous tissue1 enter lymphatics and 
veins, and are carried by the blood current to the lung arterioles and capil· 
laries first, then to those of organs beyond. l\Iany of the little masses reach 
the kidneys, and Riedel states that he found fat free in the urine about the 
third or fourth clay in forty-two per cent. of the cases he examined, and it 
ruay be found again at the tenth to fourteenth day; in the first fow days a 
little albumen and casts, especially a peculiar brown granular cast, were 
often present (D. Zeit.chr. j. Chir., vol. x. p. 539); but in a considerable 
number of simple fractures examined at University College Hospital, I failed 
to detect fat, and albumen and casts were rarely met with. Horsley speaks 
similarly. 

CoMPLrcATIONS OF SDJPLE F&ACTURE.-Co,mninution, multiple fracture, 
fracture higher up in the same limb, increase greatly the difficulties of treat­
ment, but require no special notice; dislocation of a fractured bone will be 
noticed later. The e:ttension of .fissures into joints leads to effusion of blood and 
inflammatory fluid, which are generally absorbed without trouble, but the 
patient shvu ld be warned that impaired movement may remain; sometimes 
strumous arthritis starts after such an injury. The soft parts may be much 
injured by direct violence. or by the sharp fragments in cases due to indirect 
force. So long as Lhe skin and great vessels remain sound, such laceration, 
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and the swelling which results, are not very serious; but if the skin is killed, 
or abraded or wounded O\·er an extravasation which extends with little inter­
ruption to the fracture, the probability is that the latter will become second­
arily compound. The later this occurs the less serious is it, as formation of 
granulation tissue will be more advanced and will diminish septic absorption. 
But sepsis should be prevented by putting up aseptically all cases in which 
the skin is injured. The results of extensive subcutaneous laceration are 
swelling, ecchymosis of the skin, and formation of bu lire; they are best pre­
vented by elevation and uniform gentle compression with wool, outside which 
splints may be applied. Bullre should be pricked, dusted with iodoform, 
and covered with salicylic wool. Wound of a main m·tery and formation of 
an arterial hrematoma is a rare and serious complication, most common in 
fractures of the femur low down (popliteal) and of the tibia high up (post. 
tibial), the vessels at these spots lying close to the bones. The vessel may 
be wounded at the time of the accident O£ later. An artery may be simply 
bruised, and thrombosis result; or it may he torn across nod not bleed; or it 
may be torn completely or incompletely across and bleed ioto the tissues. A 
deep diffuse swelling then forms, and at first increases rapidly, and the signs 
of superficial extravasntion may also be present; the limb below becomes 
cold, pale, swollen, and numb, and pulsation is absent in the distal portion 
of the m11.in artery. ·when extension becomes limited by coagulation and 
resistance of the fo:sues, a cavity remains round the torn ends of the vessel, 
and here some thrill or pulsation often develops (arterial hrematoma, trau­
matic" aneurism "). The chief danger of this complication is that it may 
lead to gangrene of the limb, by interruption of the arterhtl supply and by 
pressure on the veins; nod laceration of numerous small vessels, most likely 
to occur from direct violence, will much inrrease the difficulty of maintain­
ing the circulation. As to treatment, in early cases, elevation and compres­
sion of the main artery for half to one hour may be tried with a view to 
limiting the extravasation, tbe part being wrapped in wool. If a localized 
hrernatoma result, tbe fracture must be treated as usual, and the complication 

:~~i::::rpc:~~~r:~~~~h~fn:~:ss~;;nre:;u~nkd hc~s00fi~:~!~~:d ~0s~~de:!1n::s~~ 
Failing this, wait until the fracture is united; then the most certain treat­
ment is the laying open of the sac and ligature of the artery above aud 
below; but ligature of the main trunk has been successfull.v clone when cir­
culation in the limb bas been reestablished . If, however, swelling increase 
so that gangrene is imminent, the modes of treatment are two: (1) laying 
open the extravasation freely (see "Traumatic Aneurisru "),turning out the 
clot and tying all bleeding ve~sels; or (2) amputating. Amputation is a 
last resource, and should be done when the artery and vein are both injured, 
or when extensive injury of soft parts is also present. Some surgeons say 
that amputation must be done in rupture of the popliteal, whilst an attempt 
may be made to save the limb when the post. tibial is injured; but collateral 
circulation should be established after relief of pressure and ligature of the 
popliteal, unless the soft parts are much injnred. Operations for ligature of 
deep arteries under such circumstances are extremely difficult, so the sur­
geon must be prepared to amputate in case of failure, and make his incisions 
accordingly. 

Gangrene of the limb after simple fracture may result from the original 
injury to the soft parts, everything beneath the skin being crushed; from 
diffuse inflammation starting from a wound; or from pressure of extravasa­
tion, Pspecially when the main artery is ruptured; or from occlusion of an 

~,~W~r~babr;~1~e b~f t:b1~~~diut~~ei{r~~~~~t. ha~~ ,~~~~~e h~~:e~et:O~es~r!~~; 
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if it appear that gangrene has been caused by too tight applicalion of appa­
ratus, by strangulation by a bandage put on beneath splints-the limb ha.viug 
swollen subsequently-or by fiexion of a 1imb after the application of a 
bandage. Amputation is the remedy. 

COntusion or laceration of large nerves is rare (Weir Mitchell, Injuries of 
Ne1·1.:es, p.104) in simple fracturesj there is most danger of it in fractures of 
the middle of the humerus (musculo-spiral), and of its inner condyle (ulnar). 
Unless division is complete or pressure permanent recovery is perfect. Exer­
cise the muscles daily with the constant current. 

Considerable redema from thrombosis of large veins sometimes appears i 
and, rarely, the phenomena. of slight or fatal pulmonary embolism arise, from 
detachment of clots and their carriage into the right heart. The clots may 
be small or several inches long, with impressions due to the valves of the vein 
in which they arose; in the latter case they block the main trunk or primary 
branches of the pu lmonary artery. in fatal cases the symptoms are: sudden 
prrecordial distress and sense of great alarm, pallor or cyanosis whilst air is 
entering the lungs freely, rapid feeble pulse, and a cold sweat breaks out 
before death; sometimes the patient feels the clot pass from its site of origin 
up to the chest. In milder cases the above symptoms may be less marked, 
and followed by deeply blood-stained expectoration; rarely the dulness of a 
large hemorrhagic infarct is detected . 

Fat-embolism, has been regarded as a cause of early death-a rare event­
after simple fractures, the symptoms being dyspnrea with r:lles, more or less 
shock, low or depressed temperature, and death resulting from coma; post­
mortem small ecchymoses are numerous, and there is great redema of the 
lungs. Uohnheim and others doubt that fat-embolism ever produces the 
above symptoms, for large quantities of fat may be injected into the circula­
tion in animals without any serious symptoms ensuing. 

Traumatic deliriwn or delirium tremens is common; the patient does not 
sleep during the first night or two, and then the characteristic symptoms set 
in (p. 166). The fracture must be securely put up, if possible, in apparatus 
which will moYe easily with the limb, for the patient turus and twists this 
about in alJ directions, and often would stand on it if allowed. The limb 
may be swung, but should not be tied down. 

Suppuration and necrosis of fragments are extremely rare, unless the sk in 
is severely injured. It has occurred, however, without obvious reason; more 
often a septic wound or foul ulcer has existed elsewhere, or the patient is 
suffering from pyremia or other acute infective fever, or delirium tremens. 
The diagnosis of suppuration is usually easy. Early antiseptic incision and 
thorough drainage would usually be the treatment, but amputation may be 
required. 

RESULTS OF SIMPLE FRACTURE.-ln the vast majority of cases sound 
bony union takes place, and the patient recovers with a limb able to perform 
its functions. The time required for union varies from three to ten weeks, 
with the age of the patient, the size of the bone, and the seat of the fracture; 
being shorter in the young, in the smaller bones, in the face than in the 
upper limb, and in the upper than in the lower limb (Malgaigne). In cer­
tain fractures, fibrom union is the rule-e. g., of the acromiou, coracoid pro· 
cess, n.nd transverse of the olecranon and patella, the cause being separation 
and mobility of the fragments; the bond of union may from the first be so 
long, or become so later by stretching, that, in the cases of the olecranon 
and patella, power of extension is lost. In other cases no 1mion may occur; 
for causes, etc., see p. 241. On the other hand, the fonnaJion of callus may 
be excessive, especially when the fragments are much displaced. Lastly, 
callus may soften after apparently firm union has taken place, and re~fracture 
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occurs; this is generally due to the onset of an acute fever or inflammation, 
or scurvy. 

For n ti rue, especially after middle age, the limb often remains redematous, 
wasted, dry and brawny, and much affected by cold, change of weather, etc. 
-symptoms which are best treated by cold douches, regular friction, mas­
sage, exercise, and careful bandaging. Wasting is usually slight; it affects 
all the structures, and may be permanent; its causation then is not under­
stood. Sltorte1'ing and more or less angular union. are common. In the 
latter case it may still be possible under anresthesia to bend the bone 
straight; if not, and the deformity requires remedy, subcutaneous osteotomy 
should be done. 

Stiffness of joints is common, especially in the old and rheumatic, and in 
fractures extending into joints or in tbeir close neighborhood. It is due to 
adhesious from arthritis, to displacement of fragments, to growth of callus, 
and sometimes to matting of muscles and tendons around the frMture. 
Much may be done by warm douches, massage, and forcible or gentle passive 
movement. 

After separation of an epipbysis, ossification of the growing cartilage may 
occur and inereaainy shorteniny of the limb result. 

Paralysi~ of motion and sensd of great and persistent pain may result from 
the involvement of a nerve in callus. The musculo-spiral as it winds round 
the humerus is the nerve most likely to be thus involved. The sheath of 
callus bas been opened with a chisel and the nerve freed, with disappear­
ance of the symptoms as a result. 

CO;)IPOl'ND FRACTURES. 

DEFINITION.-Fractures in which a wound of the skin n.ud soft parts 
communicates with the broken bone. 

CAuS.ES ........... Fractures may be rendered compound (1) by the same violence 
which breaks the bone; (2) by the thrusting of a fragment through the 
skin; (3) by subsequent ulceration or sloughing of' the soft parts-second­
arily compound. 

V ARlETIF.S.-These are obviously the same as in simple fracture; the 
most important are the compound complicated, characterized by much lacera­
tion of soft parts, with extensive subcutaneous hemorrhage; laceration of 

larf,~Av~:::;.~~£ti1~~~~!~0~r0}r~~~ue:~ ~~efi~~~~~~ :;~ j~~o:d.dition, the frag-
ments may project from the wound 1 or a finger may be introduced and the 
bone carefully examined; the nail is most useful in detecting a fissure. 
Slight oozing from the vessels of the bone often goes on for hours without 
any large vessel being torn. Sometimes air is sucked into the connective 
tissue of limbs, producing emphysema, recognized by swelling and soft crepi­
tation i more often, air in the tissues indicates a communication with the 
respiratory or alimentary tract; it deposits any germs it may contain close 
to where it enters. 

DANGERS.-The immediate are due to shock from the frequently great 
violence of the cause nnd the amount of injury done to the soft parts; also 
to the possibility of serious hemorrhage from large vessels. But the exces­
sive mortality after compound fractures is due chiefly to the occurrence of 
wound diseases, especially cellulitis, diffose suppuration, erysipelas, acute 
osteomyelitis, spreading trnumatic gangrene, septicremia, and pyromia; and 
to the results of chronic suppuration1 hectic, exhaustion, and albuminoid 
degeneration. 

The wound may be a mere puncture or a \"ery extensive cut or tear. 
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Healing may occur under a scab, when the fracture is immediately con­
verted into a simple one, or it may occur more slowly, but aseptically, under 
appropriate treatment, the course being almost as uneventful as that of a 
simple fracture; or the wound may become more or less aseptic, and then 
the door is open to the above-mentioned diseases. In the latter case there 
are more or less septic inflammation and septic traumatic fe\·er, the latter 
usually subsiding as suppuration is established; but hectic fever may follow 
when pus burrows or bags in the limb. A frequent result of this inflamma­
tion is the necrosis of fragments which would certainly have Jived in simple 
fractures, and the separation and elimination of these may occupy months 
or years; operations are frequently required for their removal. Rarely 
dead fragments heal in, and suppuration occurs round about them after 
years of quiescence. 

It will be seen, therefore, that the course of a septic fracture is full of 
anxieties, and a very large number of such cases formerly died. 

TREA'£MENT.-The first point to decide is whether amputation is or is not 
necessary. The question is often a difficult one; but the operation must be 
performed in cases in which, (1) from damage to vessels and soft parts, cir­
culation in the part beyond caunot be maintained; or (2) in which destruc­
tion of tissue is so great that healing either could not take place or would 
leave a useless limb. In other apparently less grave cases-viz., those of 
{3) extensive comminution and fissuring of bone, especially if (4) involving 
a large joint, everything will depend upon whether the parts can be rendered 
and kept aseptic, or fairly sweet, and most completely drained. A.3 a rule, 
in hospital practice, it will scarcely be safe to trust to the latter chance. 
Amputate, unless it is probable that antiseptics will succeed; but in private 
and in the country more liberty may be allowed. In civil practice, when­
ever there is any doubt about the propriety of amputating, give the patient 
the benefit of it by rendering the part aseptic, and waiting; in military sur­
gery the contrary seems to be the best rule-amputate when in doubt. In 
all cases the health, strength, and age of the patient, and the resources of 
the surgeon as to time, nursing, nourishment, etc., must be carefully con­
sidered i in the field, also the necessity for moving the patient Jong dis­
tances. Lastly, injuries of the upper limb may often be treated conserva­
tively when similar damage to the lower would imperatively demand 

amp:i~:~~~yn~mputation should be done as close to the seat of fracture as pos­
sible. It is often difficult to decide whether skin near the injury will, or 
will not live, and consequently it is no uncommon thing for bits of the flaps 
to slough. The surgeon must use his judgment in each case. If the soft 
parts above are extensively infiltrated with blood, the strictest antiseptic 
precautions and fullest drainage will be required to prevent suppuration 
and sloughing. If there be a simple fracture close above a compound about 
which suppuration occurs, it is likely to become secondarily compound. In 
determining where to a1nputate in these cases, the surgeon must consider the 
state of the parts between the compound and simple fracture, the antiseptic 
precautions which he can take; the less perfect the latter, the slighter the 
injury which will cause him to amputate at the higher rather than at the 
lower fracture. 

CoNsERVA'l'lVE T1rnAnrEN'r.-If it is decided to make an attempt to save 
the limb, the wounrl must be treated according to the general principles laid 
down at p. 173. The necessity of keeping the wound aseptic often renders 
difficult the treatment of the fracture. The clothes having been removed, 
the wound should be covered with a guard whilst the limb is carefully 
cleaned with soap and water. Meanwhile, whatever apparatus is required 
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must be prepnred1 and the spray got ready if it is to be used-we ourselves 
should employ it. Then the limb is thoroughly disinfected for at least eight 
inches above nod below the wound. The latter may now be examined with 
the finger, and a decision come to as to the treatment offragment8 in cases of 
comminutiou: those which are quite lo~e should be removed, but those 
which are still attached by soft parts may be left. ·If the wound becomes 
septic, however, those from which the periosteum is widely separated will 
probably die, and may therefore be removed at once where antiseptics cannot 
be employed. Fragments of bone may be carried far from the seat of frac· 
tu re, especialJy in gunshot injuries. Of course, bullets and all foreign bodies 
must be carefully removed. Hemorrhage from the bone is often troublesome, 
oozing sometimes continuing even for days; vessels in soft parts may also 
bleed. Elevation acts well in slight cases; but if the bleeding is at all free, 
enlarge the wound, nnd examine it carefully, turning out the ends of the 
bone so far RS this can be done without stripping the periosteum from them; 
tie any vessel which can be seized, use some hot antiseptic for general oozing, 
and for a vessel in the bone it may be possible to plug its canal with septic 
gauze or wool i the cautery should not be used if' it can be avoided. If 
pressure be applied, see that good drainage be provided, lest blood be forced 
widely into the tissues. 

tb~;~a~e5 o~fb!~~ef~~s~l~~ ~:~~~ 1;\:, ~atihis ai:1:~~1I:'i~ly ~~eef~~!~~~:n ~ 
a brernatoma, with weakening or cessadon of pulsation in arteries below. 
The vessel or vessels must be tied (perhaps through a counter-opening) ; 
failing this, amputate. This operation must be done when both femoral 
artery and vein llre torn. 

Now disinfect the wound, using 1 in 20 carbolic, or 1 in 1000 sublimate 
lotion if the case is seen within an hour or two and has uot been subjected 
to septic examinations. One of these fluids must be squirted into every 
recess of the wound by means of a syringe to which a piece of gu fn elastic 
catheter is attached by rubber tubing. To insure its reaching nil parts of 
the surface, the wound may be closed round the catheter i but little distend­
ing force must then be employed lest the fluid be driven into the areolar 
planes, and, being retained, excite inflammation there. In case of prolonged 
exposure the wound must be treated with a 1 in 5 solution of carbolic in 
alcohol, chloride of zinc, gr. xx-xl ad ,3j, or sublimate lotion 1 in 500. If 
thoroughly septic and inflamed even these remedies will probably fail. Then 
the freest drainage and immediate drying or disinfection of all discharge 
must be chiefly relied on. Thus, in a case of compound fracture of the lower 
third of the femur, with a 6ssure running into the joint between the condyles, 
antiseptics failed, and on the second day the temperature was rising fast and 
the limb swelling. I made a free incision down to the fracture on each side 
of the limb, passed a large tube aero~, and laid open the knee-joint, the 
result being recovery, with little fever and no necrosis. 

Di;ainage must be free in proportion as sepsis is intense, and in all cases 
it is well to err on the side of too free drainage; the case may become septic 
in spite of our best endeavors. 

The wound being now aseptic, the fracture must be reduced. To this end, 
it may be necessary to enlarge the wound, or to cut off a projecting piece of 
bone bare of periosteum. In all cases in which there is any difficulty in pre­
venting displacement, the fragments should be wired, the wire being cut short 
and hammered down in aseptic cases. The wound, if large, should now be 
carefully sutured, ample provision for drainage being made. 

A reliable form of antiseptic dressing must now be applied-gauze, wool, 
jute, moss, etc. i in bad cases, the difficulty is to obbin room for a dressing 
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of size sufficient to deal with the discharge, and at the same time to obtain 
such a hold upon the limb as will fix the fragments. A large gauze dressing 
is the best in bad cases for the first two or three days, splints being applied 
outside this; whenever necessary, the bandage is C'Ut, the dressing opened, 
the limb raised by tile surgeon., who maintains extension with a hand on each 
side of' the fracture, the old dressing is removed, the fresh one slipped in, and 
the limb lowered on to it. Thus the disturbance is reduced to a minimum. 
The splints used in these early days are those employed in similar simple 
fractures. 'Vhen the free discharge which results from the injury and treat­
ment is over, it may be possible to use some immovable interrupted or fenes­
trated splint (p. 233), nud to combine it with some form of lasting dressiog. 
In France, A. Gufrio's 04 pansement ouate 11 has been largely used . The 
part, having been thoroughly disinfected, is wrapped in a large quantity of 
cotton-wool, and bandaged at first loosely, then more and more tightly until 
as much force as a man's arm will bring to bear is used. By this time the 
wool should have been corupressed to a layer not less than two inches thick. 
The limb may now be shaken without causing pain, and the advantage of 
such perfect fixation when a patient must be carried long distances, as with a. 
retreating army, is very great. But an ordinary cotton-wool dressing is not 
a guanmtee against septic disease; to render it so, the dressing must be 
impregnated with an antiseptic; and wool may with advantage be replaced 
by some more absorbent substance, as dry moss or peat. Such a dressing is 
intended to be a permanent one. Its disadvantages are, the difficulty in 
maintaining the proper relation of the fragments during all the bandaging, 
and the great bulk of the necessary materials. 

It was formerly a frequent practice, in cases of compound fracture, with 
only a small wound caused by protrusion of a fragment, to close it with lint 
and collodion or tincture of benzoin, or steeped in blood and allowed to dry 
on. Most of the cases were at fir.st converted into simple fractures by this 
artificial scab; but a few had already become seriously infected, and inflam­
mation resulted. Consequently these small wounds should always be disin­
fected and covered with a small antiseptic dressing of some kind, which need 
not be changed if it does not come through. Serious cases may be success­
fully treated by occlusion (p. 199). 

In septic casu the tempel"ature must be closely watched for the indications 
which it gives of imperfect drainage and formation of fresh abscesses. Open­
ings must be enlarged and counter·openings made; but should the patient 
fall into a hectic state, a secondary amputation should be done and the limb 
removed. This operation should not be too long postponed. Experience 
has shown that amputation (intermediate) during the period of high septic 
traumatic fever is very fatal; having ruissed the period for primary ampu­
tation, many think it best to temporize until suppuration id established. But 
this is doubtful, for it is scarcely fair to compare the relative mortality after 
intermediate and secondary amputations in the treatment of compound frac­
ture, so many cases die before reaching the period of suppuration. At all 
events, in cases in which the patient seems in imminent danger of death from 
acute septicremia1 especially accompanied by spreading suppuration organ­
grene, amputation must be done without delay. 

In these cases supporting treatment must be given from the first. The 
patient may be allowed to get up ancl about as soon a.a there is no danger of 
displacement or of disturbance of the dressings. Sequestra come away now 
and then, but often remain embedded in callus, keeping sinuses open for 
many months after the patient has begun to use the limb. When sufficient 
time for the separation of the sequestra has elapsed, an operation should be 
undertaken for their removal ; they are sometimes extremely difficult to find. 
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DELAYED L:N1o:s, No:s-mno:s, AND PsEUDARTBROtiis.-In some cases 
union of the shafts of long bones is delayed for several weeks; in others even 
after months there is no attempt at union; in others again the bones are 

~~~~~s~0t~~d~ ;:rbfiab;so~sart~~;u~s~fi~~~b:!u;0~:i~i~1Fr;~6~), ~~11i~e~~;o~: 
arranged as a capsule uniting the fragments which are smooth, covered by 
dense fibrous tissue or by true cartilage (false Joint). In the latter case one 
end is generally hollowed out and enlarged, the other convex, so that the 
joint is of the ball·and-socket variety (Fig. 68). The capsule secretes a 
lubricating fluid, and may become studded with papillary growths, and these 
may become loose bodies in the joint. 

In cases of delayed union, at the usual time for removal of the splint the 
bones are found still loose and incapable of bearing strain; but in the course 
of a few weeks, if the fracture is put up again firmly, union takes place as 
usual. This delay is not uncommon after compound fractures of leg in which 

FI0.67. F10. 68. 

}'al&ejoi11tortihinandllbula,showi11gtnd11orfrag· 
mcutaaudcapsule. 

the wound has healed early. The same state of matters may continue 
for months or years, but there is no pain or tenderness. In close fibrous 

j~~Otna~hde n~~~j~~:O:~l/~~~ i~Ofl:!r.irt:.)e d~~~: ~~:~)~~th~~:~d~~j~!nj~a~~~ 
common. Agnew has collected 630 caEes, of which 219 (34 per cent.) were 
of the humerus, 180 (28 per cent.) of the leg bones, 155 (24 per cent.) of the 
femur) 76 (12 per cent.) of the forearm bones. It is very rare in childhood, 
most common in the prime of life, old age having no special influence. As 
general causes, may be enumerated debility from starvation, hemorrhage, lac­
tation, or diseaee, especially an acute fever; stt:tre ~yphilis; pregnancy, the 
influence of which is very doubtful. Local ca11ees are wide separation of the 
fragmrnts; actual fr1terposition of a piece of muscle, tendon, or other substance, 

~obi~:c:~;:~~~~~~~·~~~u::~;e~1~f~d;~ft~f:~0t~rt~f:c~~·~i!:~~~:~ff;;;~~~~ 
nutrition of the fragment towards which it ran, has been mentioned as a 
cnuse, though d priori it does not seem a likely one. Curling thought he 
bad found this fragment atrophied; Gurlt, however, was unable to detect 
any difference in Curling's specimens. Defective innervation is said to have 
an influence, "hen the fracture is cut oft from connection with the spinal 

16 
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centres whence its nerves spring, by injury to either the centres or the nerves; 
Bognaud (''Sur l'infiuence de quelques lesions du systeme nerveux sur la for­
mation du cal." These de Paris, No. 370, 1878) giveij six cases of fracture of 
both bones of the leg or of the fibula only, accompanied by complete para­
plegia from fracture of the spine at or below the twelfth dorsal, in which no 
union occurred; but when the spinal lesion was higher up, more or less com­
plete union occurred. 

The existence of disease of bone, due to new growth, syphilis, osteomalacia, 
fragilitas ossium, may delay or prevent union ; iu many of these cases it 
occurs soundly and quickly. In compound fractures the retention of necrosed 

fraf::::~~;~~~~°!b~te a~k;nu~f~~o~:~iei8g:n:~~lu~~~~~i: ;c~~;e~hange of 
air. In cases of delayed union pay special attention to the fixat ion of the 
limb; sometimes, when the leg is firmly put up, union is hastened by allow­
ing the patient to use it a little whilst walking with crutches, and thus to 
irritate the fragments somewhat, or he may walk without crutches if the 
fragments are fixed by a good apparatus. The constant current has beeu 
recommended. 

When the case has passed into the class of ununited fracture, the patient 
may he an"'8thetized, the fibrous tissue snapped by bending the limb to a 
right angle in various directions, and the ends then rubbed freely together. 
Or, H. Thomas's operation of percussing the bone ends with a copper mallet 
for five to ten minutes, whilst the skin is protected by a thick piece of felt, 
may be tried; the limb is then put up firmly for four to six weeks. Repeat 
the operation if callus does not seem to be forming. 

Subcutaneous section of the fibrous tissue, or passage of a seton or needles 
through it, is not to be recommended; so, as further treatment necessitates 
the production of a compound fracture, it must he considered whether the 
inconvenience justifies the risk, which varies with the surgeon's ability to 
maintain a.sepsis. Should an operation be determined upon, the best is to 

:~s~~:nb~i~~n s~~~e~~tu~~~~o: t~~~~~1!. w¥~: fb~:Ui~ t~::stb:t~==~ ~~: 
fragments must be divided or removed; it must be remembered that large, 
even main, vessels are sometimes adherent to this fibrous tissue. Each end 
is then turned out of the wound, and its surface freshened by forceps or saw 
-the two surfaces being so cut as to fit closely together. The ends must 

Fro. 69. 

Volkmaon' e operatioo. 

then be drilled and secured to each other by one or two sutures of the stoutest 
silver wire drawn very tight, secured as in Fig. 44, the ends cut short and 
hammered down. Ivory, or (better, because more easily absorbed) compact 
bone pegs may ba driven through both fragments when they tend to over-

~~~~o~~:~y sg;~in~~e:~d 0~~:aW;,i:bs m;~;d bi;0:oem~nl::!~~~~~ i:rn~~~t~! 
apparatus if possible. 

In united fractures of the forearm b()nes it is sometimes found that the 
lower fragments have fallen together, and no efforts can draw them apart 
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to meet the upper; the ulna, as the more important bone, should then be 
united. 

Cases of angular union may be re.fractured, if they yield to force which 
will not seriously injure the soft parts. When the union is too stout for 
this, antiseptic osteotomy with a chisel may generally be done, and the new 
fracture must be properly treated. 

Amputation may be required to remove a useless limb. 

PARTICULAR FRACTURES. 

'Vhere nothing is said concerning the symptoms and diagnosis of special 
fractures, it is implied that there is nothing to add to the preceding general 
remarks. 

1. FHACTURES OF THE OssA NASl are frequent on account of their exposed 
position; usually compound and comminuted, rarely involving one bone only. 
Deformity is often great, but masked at first by swelling; hemorrhage from 
the nose may be free or absent; emphysema may result from blowing the 
nose. These fractures may extend into the nasal processes of the superior 
maxillaries, and rarely to the cribriform plate, opening the door to septic 
meningitis; the septum is frequently broken, and its support lost. 

TREATM.BNT.-,Vhenever suspected, a careful examination of the inner 
surfaces should be made for the detection and reduction of irregularity; an 
anresthetic or cocaine may be necessary. The reduction is best effected by 

F1 0 . iO. 

Jo'nlCtureoflowerjaw at eye-tooth. :muJraslled.Col.l\luseum. 

the pressure of a steel director or similar slender strong instrument; it may 
be very difficult to keep the fragments in position, but plugs are said to be 
of little service; they are best made of antiseptic wool, and changed daily. 
Union occurs in two or three weeks; it is sometimes complicated by ab­
scesses and necrosis of fragments. Should deformity remain, it may be re­
lieved by operation. EmphyBema requires no treatment; epistaxis nothing 
special. 

2. FRACTURES OF THE MALAR, rare; dislocation of it from its sutures very 
rare. Resulting from direct violence, the bone is usually driven in on the 

~~~:J l~': fi:~e~ffo~n:~~f:~u~~t~ !t~nmfi;!iyefi~erl~ i~hi: ~d~~~~d ~~ ::keb: 
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small opening in the skin, pass a hook beneath the bone or screw an elevator 
into it, and then raise it; it might be wired in place. 

3. FRACTURES OF THE SUPERIOR MAXILLA. involving the body are rare, 
and result only from great direct violence. The bone may be separated from 
its fellow, or driven bodily backward toward the spine; any of the processes 
may be broken or the antral wall depressed. Diagnosis is generally easy, union 
rapid, and necrosis rare in compound cases. It may be difficult to prevent 
recurrence of displacement: wiring tee.th, or fragments of alveolar processes, 
is often of great use; so also is fixing the lower against the upper jaw, 
especially after the teeth of the latter have been fixed in a gutta-percha 
trough. Use chlorate or perm:rnganate of potash washes for offensive dis­
charges into the mouth. 

4. FRACTURES OF THE LOWER J Aw are caused by direct violence and may 

~~d0fn8~:~~J~i~,~~re ~o;:~ta~b~~~~e~n~~s~j ~~a~~~~~.sin5~e184~ s:~~ ~~~~:~ 
affected the alveolar processes, in 25 the fracture affected the sympbysis1 in 
22 the incisor region, in 15 it ran among the back teeth, in 8 behind the 
teeth, and in 5 through the neck (Gurlt). But published cases of so 
common a fracture are likely to be selected; and it would seem that the 
above figures place fractures through the symphysis and neck too high . 
Double fractures are often symmetrically placed on each side of the mid­
line. 

SYMPTOMs.-Pain, swelling, crepitus, inability to use the jaw, mobility of 
fragments, and usually bleeding from the gums, loosening and irregularity 
of the teeth. In cases of double and multiple fracture, the displacement 

may be very great; in single fractures of the body 
F10. 71. it is slight, also of the ramus, because of the attach-

ment of the masseter and pterygoid to both frag-

... 

men ts; in fracture through the neck, the external 
pterygoid may drag it forward. It is rare for the 
inferior dental nerve to be torn, and still more rare 
for permanent anrestbesia of the skin to result. 

TREATMENT.-See that no tooth has slipped down 
6 between the fragments; replace loose or dislocated 

,.. teeth and fix them to secure neighbors. 'Vhen dis-

a, 1hopeor 1mste00irdaptint; b~~~d~e;u\t:-p~~~b~~ ~~ ~~~~~1Jacs~rca,~~~ee~~u~~st~~ 
b, side-view or tbetpllutaup- reach from the hyoid almost to the red border of the 
plied; the longer piece to the lip, to the shape here given (Fig. 71, a), soften it in 

;:h~~,=~=w~~:;:::~~~:~~ ~0~!i~1 ~I~~=rfl=~~nfi~h~t j!~v t;eefojr~wth~1:~~n!en~~~ 
eithe1 tide. are doubled up along the rami. Fix the splint with 

a bandage of equal width, one and one-half yards 
long, and torn into four tails except about eight inches in the middle; tie 
the two anterior tails over a pad of lint just below the occiput, the two lower 
tails in front of the sagittal suture, and lastly knot the four ends together 
near the vertex. The lower is thus £rmly fixed against the upper jaw, and 
uniform pressure is kept up along the bone; when there is a large gap from 
loss of teeth, insert a piece of moulded gutta-percha of proper thickness. In 
all cases where there is the least difficulty in preventing displacement, or in 
which it is desirable to avoid the above uncomfortable apparatus, the frag­
ments may be wired, as speciall y recommended by H. Thomas ("Fractures 
of the Lower Jaw"). Wire i~ of an inch thick is used. It may be suffi­
cient simply to pass it between firmly fixed teeth on either side, forcing them 
apart if necessary; or a loop may be thrown over a tooth in one fragment 
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and ii.'! ends passed through a hole drilled between teeth iu the alveolar pro­
cess of the other (Fig. 74); or the alveolus of each fragment may be drilled. 
Thomas tightens the wire by screwing up each end with a twister (Fig. 73, 
a), nnd the tightening ruust be repeated by re-introducing the twister when-

FIG. 72. 

}"uur-tailed ba.11Jage for dressing 1;out1d~ on chin aud frncturedjaw. 

ever mobility appears. In the second method (Fig. 74) one end of the wire 
is passed twice from without in through the same hole, but in the third, one 
has to be passed from within out. This is effected by sticking it into 
Thomas's hollow needle (Fig. 73, b), introduced from without through the 
hole and then withdrawn with the wire. For drilling the bones, Thomas 
uses a watchmaker's bow-drill, and does not find an:esthesia necessary. The 
cure is complete iu five or six weeks; pseudarthrosis is rare. 

FIG 74. 

11, t11~tl'r; l•, h·•llUW nel'<lle. After Thonrn~. 

The discharge into the mouth from compound fracture is often very un­
pleasant, and the breath offensive. F.reque?t wash_ing with ~ilute Candy's 
fluid or chlorate of potash, or alum lotion, gives relief; and 1odoform may 
be applied with a brush. 
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ne!~:~~sse~b:; ~~~1aue;:i~:~~~d a!::i;e:Or ~~::;:~tb~er~~~f:~s, :~:r w:~~ 
fascia and down the neck. Loose portions of bone should be removed when 
they are quite detached. 

The patient for the first fortnight must be fed entirely with broth, gruel, 
bread.pap, etc. 

FRACTURE OF THE CLAVICLE is generally oblique, and caused by indirect 
vio]ence, falls on the band and shoulder; but sometimes it results from direct 
violence, especially toward the acromial end, and is then usually transverse; 
muscular action is a rare cause. In children it is frequently inco1nplete. It 
may be situated at any point; but is most common toward the outer end of 
the middle third, next toward the acromial end, rarely in the sternal third. 

SYMPTOMs.-The clavicle holds the scapula out from the trunk, and the 
upper limb is slung to its outer end by the coraco-acromial ligaments. 'Vhen 
the bone breaks about its middle, the whole shoulder falls somewhat, and 
the point of the shoulder (acromial end of outer fragment) turns forward 
and inward, so that the distance from the sternum to the ncromion is less 
than on the sound side. The patient cannot lift the arm, but supports it at 
the elbow with the other hand. The outer end of the inner fragment re­
mains fixed by the sterno-mastoid and rhomboid ligaments; it may project 
beneath the skin owin~ to marked falling of the outer fragment. The 
ordinary signs of fracture are present. 

When the fracture is between the coraco-acro11iial ligamerds, there may be 
but little deformity, and often little or no crepitus; but when external to the 
ligaments, deformity is usua1ly marked, the outer end of the acromial frag­
ment turning till it points directly forwards. 

The fracture is rarely comminuted, double, compound, or complicated, 
except from gunshot injury. The complications include a few cases of injury 
to the subclavian artery, resulting, after a few weeks, in the formation of an 
aneurism i compression or wound of the subclavian, internal jugular or other 
large vein by a displaced fragment, in either case perhaps leading to gan­
grene, and in the latter characterized by great extravasation into the con­
nective tissue of the neck i laceration of, or pressure on, the brachial plexus, 
causing paralysis (p. 4-l), usually partial and temporary, and emphysema, 
perhaps with hremoptysis from wound of the lung. It is difficult during life 
to exclude the coexistence of a fractured first rib and wound of the lung by 
it. These complications are almost always due to direct violence, and often 
to gunshot injury. 

TREATMENT OF SIMPLE FRACTURE.-The object is to keep the shoulder 
drawn outwards, backwards, and upwards i correction is sometimes needed 
chiefly in one of these directions. The clavicle is so superficial that very 
slight displacement or a small amount of callus constitutes a deformity. 
When it is very important to avoid this, the patient should be kept for one 
month lying fiat on her back on a firm mattress, with the elbow fixed to the 
side and the head slightly raised by a pillow which must not extend down 
to the shoulders; she may be turned slightly towarrls the sound side. Union 
being tolerably firm, the patient may be allowed to get up, wearing some 
apparatm1 for one to two weeks. Union is complete in three to six weeks, 

ant!di~l:::.~~' ~~~ab!s~O~-thod is by Sayre's strapping. Cut two strips of 
stout strapping, each 3! inches wide or less, and long enough for the follow­
ing purposes. \Vrap the upper arm on the injured side in boracic lint 
wider than the strapping. Stitch or pin one end of the first strap round the 
arm, just below the axilla; now heat the strapping, and seizing both shoul­
ders strongly draw back their points, whilst an assistant carries the strapping 
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across the back towards the sound side, then across the front of the chest 
and between the elbow and the side round again to the back, where the end 
is fastened by a stitch to the first part of the strap. By this strap the elbow 
should be drawn back somewhat behind the shoulder. The second strap 
starts from the front of the sound shoulder, crosses its point, and runs obli­
quely down across the back to the point of the elbow; it then ascends in 
front of the forearm and band laid flat upon the chest, to the point of the 
shoulder, and ends behind it; by traction on this strap after it has passed 
the elbow the latter is first raised and then drawn forwards, the loop of the 
first strap acting as a fulcrum and the shoulder passing back as the elbow 
comes towards the front. A third wide strap is sometimes appJied round 
the forearm, elbow, and trunk; it keeps the hand from working out, and is 
therefore useful 1n children, but must not be drawn tight, as it tends to drive 
the shou lder towards the mid-l ine. The strapping may not need reapplying 
for one to three weeks. It sometimes irritates and brings out a crop of boils i 

Bandage forfmcturedcla,·icle. 

Fm. 76. 

"Three-bandkercbief''treallment of 
fractured clavicle 

intertrigo in the fold of the elbow may be prevented by the free use of boracic 
ointment. 

When strapping is not to be had, several turns of bandage may be made 
to represent each strap. 

Treatment by jigure·B bandage nod a thick wedge-shaped pad in the axilla 
is shown in Fig. 75. Pince the pad with its thick end upwards in the axilla; 
draw back the shoulders by the figure·B bandage; lever out the shoulder by 
a few horizontal turns round the elbow, and raise the shoulder well by a 
sling taking the elbow and forearm. Objections to it are that the pad if 
effectively used causes dangerous pressure on the axillary vein i and that the 
figure·B bsndage presses directly on the fractured bone. The latter objec­
tion applies also to the three·handkerchief plan (Fig. 76); two are looped 
round the •boulders and tied behind, leaving one end of the knot longer 
than the other. The long ends are then passed acro•s the back and under 
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the opposite loop, and finally tied together, forcibly drawing the shoulders 
backwards toward each other. The third forms a sling to support the elbow 
and forearm and bind them to the side. 

Many kinds of apparatus have been devised for fractured clavicle; but no 
matter which is used, the patient should be told that slight irregularity will 
probably remain i it is often great in complicated fractures. 

Cases of willow fracture should be put up in Sayre's strapping; the trac­
tion of this will considerably reduce deformity when this is present, and the 
fracture not seen till a week or so has elapsed. 

FRACTURE.S OF THE ScAPULA.-The body of this bone may be broken 
across, comminuted, or starred, by great direct violence; one case is known 
due to muscular action (Ranking's Abstract, vol. ii. p. 194). The sy1nptoms 
are great pain iu moving the shoulder; crepitus detected by placing one hand 
flat on the surface, and moving the arm up and down pump·handle-wise; 
abnormal mobility upon grasping the lower angle and the upper part of the 
bone; and often some frregularity from displacement can be f0lt in compari­
son with the sound bone. Compound fractures are generally from bullets, 
etc. Bouy union occurs in four to six weeks, sometimes with much displace­
ment; movements good. 

TREATMENT.-Immobilize the scapula by a large pad and broad flannel 
bandage, fixing also the arm to the side; or strapping may be used to fix the 
scapula. Treat compound fractures as directed on p. 238. 

FRACTURE OF THE NECK OF THE SCAPULA, detaching the coracoid process 
and glenoid cavity, or the latter alone, from the rest of the bone, is so rare 
that it.s existence has been doubted ;i it is due to falls or blows on the 
shoulder. 

The symptom.s are the following: The shoulder sunk, arm lengthened, 
acromion usually prominent, deltoid flattened ; the bead of the humerus with 
the fragment may be felt in the axilla; the deformity is easily removed by 
pushing up the arm, when crepitus will probably be detected. Crepitus 
may be felt also on pressing the coracoid process, situate deeply below the 
clavicle, beneath the margin of the deltoid; but the line of fracture may 
run external to this process. Crepitus, easy reduction of deformity (although 
with great pain), and the ready occurrence of red isplacement, are the chief 
points of diagnosis between this accident and dislocation; whilst the fact 

~?::s ~;:c~~~~ ~;:h~~l~~1~.to B~~;~~~~~ !~~:l~a~~~~ra~~ ~osu~~:~:ve:nt8w:~t~~ 
with good movement. 

TREATMENT.-Sayre's strapping, as for the clavicle. Sir A. Cooper rec­
ommended the bandage shown at Fig. 73 with a smaller pad. To obtain 
elevation, the starched figure·8 bandage, mentioned under "Fracture of the 
Acromion," is useful. 

FRACTURE OF TITE AcROlHON is common, and generally occurs through 
its tip in front of the acromio-clavicular joint i less often through its base; 
up to twenty-five the epiphysis generally separates. Some cases of supposed 
fracture at the base are really cases of non-ossification of the epiphysis. This 
fracture may be due to director indirect violence; rarely to muscular action. 

SYMPTOMS.-Flattening of the shoulder and more or less inability to 
abduct the arm, both most marked when the fracture is through the base; 
irregularity in the line of the spine; abnormal mobility, easy removal of 
deformity, and perhaps crepitus on pushing up the arm. 

TREATMENT.-The object is to keep the head of the humerus pushed up 
against the acromion; this is done by means of a figure·B bandage, the upper 

1 See n case by Mr. May, of Reading, Med. Ga.z., Oct. 8, 1842. Mr. Wormald 
possessed o. specimen, now in tho Museum of St. BJ.rtholomew's Hospital. 
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loop of which passes under the opposite ax ilia, crossing over a pad placed at 
the root of the neck ou the injured side, while the lower loop passes down the 
back and under the el how, bent at a right angle across the chest. Three or 
four of the concluding turns of the bandage are to be taken round the body, 
arm, and hand horizontally i it i!! well to use fixed dressings. Union is 
usually ligamentous, owing to the difficulty of keeping the parts in strict 
apposition. 

FRACTUHE OF TIIE CoRACOID PROCESS is rare j caused by blows on the 
front of the shoulder, usually inflicting much other damage i sometimes by 
muscular action. 

Sn1p·r0Ms.-The patient is unable without great pain to execute the 
motions performed by the biceps and coraco-brachialis-tbat is, to bring the 
arm upward, inward, and forward; and motion and crepitus of the detached 
process may be felt by seizing and moving the tip or pressing upon it whilst 
the patient moves his shoulder. Thickness of fat or muscle, or swelling1 

renders the diagnosis very difficult. Union is fibrous 1 and may stretch 
considerably. 

TREATMENT.-The humerus may be brought forward and inward, to relax 
the biceps and coraco-brachialis1 and confined to the trunk, with the forearm 
bent over the chest; but simple fixation of the arm to the side gives almost 

as ~~:da::i~.:'~F THE UPPER EXTRElHTY OF THE HUMERUS may run (1) 
through the anatomical neck, (2) through the line of junction of the epi­
physis, (3) through the surgical neck, (4) the great tuberosity may be 
detached, (5) one and three may be complicated by dislocation of the head. 

(1) FRACTURE THROUGH THE AN.ATOlCICAL Nl~CK-i. e., within the cap­
sule-is very rare, known to occur only in advanced life, due to direct violence, 
and difficult of diagnosis as there is little displacement. But, more often, the 
line of fracture leaves the anatomical neck, and runs through the tuberosities 
(one or both). There may be comminution from driving of the head into the 
cancellous tissue of the upper end of the shaft, oue or both tubercles being 
split off; the head may be impacted in this position. 

SrnNs.-Impairment of motion and crepitus are the most reliable signs 
(R. W. Smith); shortening is slight, not exceeding half an inch, and there 
may be hard swelling anteriorly due to the upper end of the lower fragment 
displaced (1) by force applied to the outer aspect of the shoulder, and (2) 
drawn up nod in by muscles. 

When the fracture is impacted, we rely chiefly on deformity. The arm is 
slightly shortened, the acromion projects more than usual, the shoulder has 
lost to a certain extent its roundness. In consequence of splitting off of the 
tuberosity crepitus may often be obtained when the shoulder is grasped with 
moderate firmness and the arm rotated. The bead cannot be felt in the 
axilla, nor can the finger be pressed in beneath the acromion toward the 
glenoid fossn; passive movements are usually free, but painful. 

If the impaction is not firm, the deltoid may draw the shaft upward and 
considerably increase the shortening during the first weeks of treatment 
(Hutchioson, Med. Times and Gaz., 1866, vol. i. p. 247). 

(2) FnACTURE .AT THE Lt NE OF JuNC'rION OF TIIE EPIPHYSIS.-The epi­
physis includes the head and both tuberosities, and usually unites at twenty. 
This fracture is fairly common. Many cases have resulted from fracture by 
the finger iu the nxilla during labor, others from falls or violent pu1ls up 
and out upon the arms of children; later it is usually due to great and direct 
violence. 

810'1s.-The head of the bone can be felt in the glenoid cavity (by which 
sign this accident is distinguished from dislocation ) i it remains motionless 
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when the elbow is rotated, and is sometimes so displaced by the scapular 
muscles that its lower surface looks forward and outward i the fingers cannot 
be pressed in toward the glenoid fossa, immediately beneath the acromion, 
but they enter a depression about H inches lower down; there is a striking 
and abrupt projection beneath the coracoid process, caused by the upper 
extremity of the shan of the bone drawn in by the muscles constituting the 
folds of the axilla. It is rounded, smooth, and slightly convex, not with the 
sharp irregular margin of ordinary fracture. SJight extension from the 
elbow draws the lower fragment into its natural place and crepitus may be 
obtained; but the bone immediately projects again when extension is discon­
tinued i the axis of the arm is directed downward, outward, and backward, 
the elbow being a little from the side; shortening is considerable. 

(3) FRACTU1m OF THE Sunorc.n NECK-i. e., of the hone between the 
epiphysial line and the insertions of the pectoralis, teres major1 and latis­

simus (Fig. 77)-is hy far the commonest fracture of this 
Fro. 77. part of the bone; it occurs at all ages, and may be caused 

either by direct or indirect violence. The signs are 
those of the preceding variety, but crepitus is rougher; 
the lower fragment often lies more deeply in the axilla, 
and causes more pain by pressure of its sharp end upon 
the brachial plexus; much swelling from exlravasation 
is common. 

The lower fragment may be impacted into the can­
cellous tissue of the upper, rendering the diagnosis much 
more difficult. The signs are slight shortening, (half an 
inch or so), some deformity, and perhaps crepitus if the 
head be grasped firmly whilst the arm is rotated, pain 

car::t~:er ~I~~ t~:: 11:~;1~!~ ~~: fnj~tr;0:/~h~Ct!!r~nju~:~;efsD~~dSSD~~!e~W;:~m 8te:f; 
uolted fracture is almost unknown. It is rarely compound 1 

, unless due to gunshot. . 
(4) FRACTURE OF. THE GREATER TUBEROSITY IS caused by blows or falls 

on the shoulder, by violent action of the scapular muscles, or the process is 
left behind in dislocation of the head. 

SrnNs.-Increased breadth of the injured joint; the head and neck of the 
bone are drawn forward and inward by the axillary muscles, whilst the 
separated tuberosity is drawn outward by the supra- and infra-spinatus and 
teres minor; a groove may be felt between the tuberosity and the bead of 
the bone, the latter moves with the shaft, and crepitus is obtained if the 
fragments are pressed together i the whole limb can be moved in any direc· 

tioAi~~~h~Fsul/:~~~;.~~fft~b: r;;::!d~n~u~::c£~!!: }~:~·ally unite firmly by 
bone, even fracture of the anatomical neck; for, though this fracture would 
seem likely to deprive the head of the bone of vascular connection, some 
ligamentous bands, sufficient to prevent this, usually remain untorn; in 
cases of impaction there is no difficulty. The patient should be informed 
that some deformity and loss of motion are Jikely to remain, though time 
and use will go far to restore the latter; also that growth may be impaired 
after separation of the epiphysis. Repair occurs chiefly from the lower 
fragment, and callus is often excessive. Even should the head remain 
loose, there is no ground for the belief that it will necessarily necrose and 
cause suppuration. 

The time required for union varies from four to eight weeks. 
FRAC'fURES OF TITE CERVIX HUMERI WITH DISLOCATIO~ OF THE HEAD. 

-All the above fractures must he diagnosed from dislocation; especially 
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fracture through the surgical neck, in which we find shortening, an abnormal 
bony mass moving with the shaft. lying in the axilln, and the elbow thrown 
out from the side. The diagnosis rests first upon the demonstration of the 
presence of the head in the glenoid fossa, and secondly upon the discovery 
of abnormal mobility in the length of the bone. In some rare cases, how­
ever, it is found that the shoulder is flattened, the deltoid tense, the acromion 
sharply felt, and the fingers sink in immediately beneath it, showing that the 
head is abtient from its normal place. It is felt in the axilla, but does not 
move with the shaft, and crepitus is obtained here i the signs indicate that 
dislocation and fracture coexist. 

TREATMENT.-ln intracapsular and impacted fractures there is little to 
be done beyond fixing the arm to the side and treating extravasation; until 
this has almost or quite subsided, the patient should remain in bed. 

fo fractures of the surgical neck, swelling often prevents the attainment 
of knowledge as to the position of the upper fragment. Till swelling has 
subsided the limb may be comfortably arranged upon a pillow and fixed by 
sand-bags or weight extension to prevent shortening. Then the limb may 
be put up in splints. If extension has to be maintained the fingers and 
hand must be well bandaged i an inside angular splint reaching to the level 
of the fracture must be fixed to the forearm and arm, and a nicely moulded 
shoulder-cap of sole-leather, stout gutta·percha, or plaster of Paris reaching 
down to the outer condyle must be well fastened upon the shoulder by a 
spies. The arm is to be secured to the side, and a small sling, 1tUpporti11g 
only the hand, worn. Later on, the shoulder·cap alone, fixed by tt. starched 
or plaster bandage, will suffice. 

When the upper fragment is abducted, Moore recommends abduction of 
the arm, with extension, until the fragments interlock; then bring the limb 
carefully to the side. Sometimes it is necessary to keep the arm abducted, 
the patient remaining in bed i this may be done by weight extension or by 
a splint like an L turned upside down (Tyrrell). This is the method for 
treatment of fracture of the great tuberosity. 

l\Iarked displacement inwnrd of the lower fragment is met by a pad in the 
axil In.. 

Erichsen recommends for some cases a very simple splint consisting of a 
strip of leather six inches wide and two feet long, half of which is bandaged 
to the trunk and half to the arm, whilst the rounded bend fits closely into the 
axilla.. 

After five or six weeks the patient may swing the arm gently to and fro, 
gradually bringing it into use. 

In FHACTUR~S WITII DISLOCATION an attempt should be made at once, 
under complete anresthesia, to push the head back into the socket, by placing 
the fingers upon it and the thumbs upon the acromion. Failing this, some 
have permitted union to take place, and then six or twelve weeks later have 
tried to reduce, often without success. The best results seem to have followed 
the pushing of the lower fragment up into the glenoid fossa, the head being 
left alone. 

FRACTURES OF THE SHAFT OF THE HUMERUS are often at once recogniza­
ble by deformity, shortening, helplessness, and crepitus; but in more or less 
transverse fractures from slight violence, especially in children, some care 
in examination is necessary. When the fracture is between the pectoralis 
major and the deltoid, the upper fragment is drawn in, and the lower up­
ward outside it. i when below the deltoid, the muscle drags the upper frag­
ment out and the long arm muscles pull the inner fragment up inside the 
outer. 

Complications are bruising, with consequent thrombosis, or rupture of the 
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brachia! vessels, and pressure upon or laceration of a nerve. Involvement 
of the musculo-spiral in callus occasionally occurs. 

TREATllENT.-Two to four short splints of Gooch's material placed round 
the limb and buckled on above and below the fracture. If extension is re­
quired, replace one of these splints by an external angular. Firm pressure 
above will, of course, neceesilate bandaging a11 distal parts. A sling support­
ing only the baud must be worn (Fig. 78). After a few days an immovable 
splint (plaster) may be applied. 

Fractures ahove the middle are best treated like those of the surgical 
neck. 

In the absence of pulse at the wrist, apply no bandage lest gangrene occur 
and be attributed to it; raise the limb slightly on pillows. 

FRAC'l'URE OF THE LOWER EXTREMITY OF THE Hm.rnnus presents many 
varieties. 1. A transverse or oblique fracture above the condyles (supracon­
dyloid). The radius, ulna, and lower fragment are drawn up and back (Fig. 
79), the triceps is tense, and the olecranou projects as in dislocation backwards 
of both forearm bones. The deformity is, as a rule, easily reduced with crepitus, 
but returns immediately. The relation of the two epicondyles to the ole­
cranon is normal, measurements from the acromion to the outer epicondyle 

FIO. 78. F10. 7!.I. 

Obliquatrnnsversefractureabo•·athacomlyles, lower 
fragmeotdisplacedba<:kwarda. 

are a little short, but those from the epicondyles to the styloid processes are 
normal. The fingera cannot be pressed into the great sigmoid notch of the 
ulna, nor can the pit on the head of the radios be felt. 2. Detachment of the 
lower epiphysial cartilage, including the radio-ulnar surface and both epicon­
dyles (though the internal ossifies and unites separately at eighteen), presents 
the same symptoms. Either this or the above fracture is very common in 
children; opportunities of direct examination of the bones are very rare. 
3. There is a T-jractu.re: in addition to the above a fissure runs down through 
the articular end, separating it into outer and inner pieces, between which 
crepitus may be obtained . 4. The capitellwn (Fig. 80) or the trochlea may 
be broken off with an epicondyle; the latter involves displacement back­
ward of the ulna and often of the radius also. 5. Either epic<mdyle may be 
detached; pain and crepitus during pronation or supination are localized to 
their vicinity, and a bit of bone may sometimes be grasped and moved; the 
joint is not implicated . 

TREATMENT.-Swelling is often too great to permit of an accurate diag­
nosis. The limb may then be placed upon an inside L splint, with the joint 
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exposed for treatment. Usually one or two lateral L splints are used later1 

the joint heing fixed at or a little over a right angle; sometimes & posterior 
gutter-splint of plaster or poroplastic acts best; again an anterior L splint. 
Fixed apparatus is not suitable for the immediate treatment, especially in 
children. It is often very difficult to keep the fragments in position by 
means of splints, and the patient should be warned that impaired movement 
is likely to result. After the third week, when the splints are changed, it is 
well very carefully to perform the movements of the elbow and radio-ulnar 
joints three or four times,and,so far as is possible, without causing pain. After 
the fifth week splints can generally be removed, and passive and active 
movement must be freely used. J . Hutchinson recommends extreme flexion 
as the position most likely to prevent displacement in supracondyloid f'rac· 
tures. Fractures of the epicondyles give but little trouble. 

It has been recommended to treat fractures separating the trochlea only 
in the straight position, putting up the limb in a moulded posterior splint, and 

FIG. 80. 

Lint'llor fracturelnthebuml.'rua,oftbe 
turgicaloeck,oflht'mid,lle of the Ehaft, 
aodoftheintero11.lcondylf',pa.;,,ingioto 
the joint, 

:f'10.81. 

Fracture of olccranon, with llga· 

~~1::~:.union. St. )l&ry"s lhll!Jlitnl 

paying particular attention to the preservation of the obtuse angle which the 
limb naturally forms outward; when this is the same as on the sound side, 
it is held that the fragment must be in position. 

FRACTURES OF TilE FonEARl\r.-Fraclure of the olecranon is usually due 
to direct force, rarely to violent action of the triceps i in the former case 
there may be much bruising and swelling. 

SmNs.-Flexion of the elbow is easy or possible, but active extension is 
impossible, and attempts at it are to be discouraged. The fracture is usually 
transverse, passing into the joint through the narrowest part of the process 

~~~- e8n~~ghAt~r~~:v:~:e tfi:i:n~s ~~~ i~n.th{;~~:t~/:~~,a~~:ito~e:b:~ti~~ ~: 
usually prevented by untorn aponeuroses and ligaments. Sometimes the 
fracture is 11 stnrrecl," and there is no displacement. The distal fragment is 
occasionally forced through the skiu, or this is perforated by the original 
violence. 
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TREATMENT.-If great swelling is present subdue it whilst the limb lies 
comfortably upon a pillow i if there is any possibility of the skin sloughing, 
put up the part antiseptically. 

French surgeons treat this injury with the elbow bent to prevent anky­
losis, a possible but very rare occurrence. In a perfectly straight position 
the lower fragment is apt to push the olecranon out of its fossa on the 
humerus. The best way of treating it is to use a straight anterior splint 
padded thickly opposite the joint, to give a slight bend, and secured by 
plaster bandages, in which a window over the elbow may be cut on the third 
day to see how the fragments are lying. The splint should reach from the 
level of the axilla to the wrist. When necessary an attempt may be made 
to bring down the upper fragment by long strips of strapping applied ob­
liquely round the splint and arm, beginning half-way up the triceps and 
reaching down to the fragment; this may be renewed from time to time. 
Passive movement may be employed in three to four weeks, the finger press-

in~;~,~~:;~~~s0~~:~~v~:~:lb::~a:!ed5 i~h~h~~b~;:~~u~:~~ut antiseptic wire is 
certainly preferable, and in cases of compound fracture use should be made 
of the wound to unite the bones by suture. Passive movement may then be 
employed after a week. 

Usually short fibrous union is obtained (Fig. 81), bony union being rare. 
The arm is strong and movements of the joint good or perfect. This may 
be the case even with a longish bond of union, but generally weakness or 
uselessness of the limb goes with this. It is right then to open the joint, re­
move the fibrous tissue between the fragments, and wire them together, 
allowing the suture to remain in. 

Fracture of the coronoid process has very rarely been demonstrated, but 
may be more frequent than is generally believed. Experiments show that 
it is often broken by blows on the palm with the elbow bent and fixed, less 
often with the elbow straight. Malgaigne found the fracture frequently in 

backward dislocations which he had produced. 
Fto. 82. Muscular action may be a cause, as when the pro­

cess was torn off in a boy of eight who was hanging 
by one hand from the top of a wall (Liston). 

SIGNS.-These are said to be dislocation of the 
ulna or both bones backward, easy reduction and 
easy reproduction, crepitus, and the presence of a 
small hard movable body in the fold of the elbow. 

TRBATMENT.-An angular splint and sling. 
Union will probably be ligamentous. 

FRACTURE OF THE SHAFTS OF THE RADIUS AND 
ULNA.-Both these bones may be broken or only 
one. In the former case all the signs of fracture, 
especially deformity and abnormal mobility, are 
strongly marked. When the radius is broken 
below the tubercle, the hand is almost always pro­
nated, because it is cut off from the supinator brevis 

Sling for fractured foreimn. and biceps, but passive supinatiou is easy; also the 
su11porte the whole arw from pronator quadratus always tends to approximate 
elbow to flngel'll. the lower ends of the bones, especially if both are 

broken and low down. When only one bone is 
cracked through with but little displacement, it may be impossible to make 
a positive diagnosis: slight swelling and irregularity, pain and tenderness 
at a point not struck, the pain being elicited not only by direct pressure but 
by movement of the part and by pressing the bones together at a distance, 
and perhaps crepitus, are chiefly to be relied on. 
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TREATMENT.-Prepare two splints of wood one inch wider than the widest 
part of the forearm, one to reach from the outer epicondyle to the knl1ckles, 
the other from the inner epicondyle to the wrist. Reduce any deformity by 
extension between the wrist and elbow, and then, the elbow being bent, apply 
the splints to the forearm held midway between pronation and supination 
(with the thumb uppermost), and fasten them firmly on with straps or 
buckles; next bandage the band to the back splint and the two splints to 
each other, and place the forearm in a sling (Fig. 82). The fingers may be 
moved daily to prevent matting of their tendons. Union is generally com­
plete in four to six weeks . 

.Non·un.ion. is not very rare. Sometimes formation of callus i.8 excessive; 
it spreads across the inter-osseous space and unites one bone to the other, 
thus destroying the all-important movements of pronation and supination . 
'Vhen this has happened in cases of simple uncomplicated fractures, courts 
have regarded it as due to malpractice, and have given damages against the 

:i1<l~e0;· b~~ r;·eth:~t a~~ ~:e1):~~p01~:<l !~~ ~~di:f;~0:adtSl~~ 1lh~1:~s:1~: 
will be pressed in between the hones. Wide splints are important to pre­
vent pressure of the bones toward each other by the bandage in crossing 
from one splint to the other. In cases of comminuted or multiple fracture, 
the difficulties of treatment are much increased, and no action would lie on 
the ground of imperfect success. 

The fingers must be carefully watched; in no other part has gangrene 
occurred so frequently, either from swelling beneath a bandage directly ap­
plied, from immovable splints, or from inflammation usually resulting from 
injured soft parts. 

Calles' fracture is a fracture of the lowe:r end of the radius half to one inch 
above the wrist, either transverse or rather oblique upward and backward; 
the lower fragment is sometimes displaced bodily backward to a greater or 
less extent, less often it turns on it.s anterior margin as upon a hinge, the 
posterior margin of the upper fragment penetrating the cancellous tissue of 
the lower for perhaps half an inch; the upper fragment may remain firmly 
impacted in the lower, and the latter may be split into several pieces. 
Usually the styloid process is carried outward as well as backward. The 
styloid process or lower end of the ulna is sometimes broken also (Fig. 83). 

The fracture may occur at any age, but is exceedingly common among 

Fio.83. 

l'rM:tureufthelowereudofradiu8amlulna, from Dr. Smith on "1-'rarturee." 

old women, being due in them to falls and slight violence. Up to twenty 
the epiphysis may separate. It will be seen, upon consideration of the posi­
tion of the radius ( running downward, forward, and inward) in ordinary 
falls upon the hands, that if the force running along it be resolved into ver­
tical and horizontal components, the former will tend to tear off the lower 
end of the radius to displace it backward and forward and somewhat out­
ward in most cases, the lower end of the fragment being chiefly acted upon. 
The radial extensors and extensors of the thumb maintain the deformity. 
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That this is the mechanism of the displacement seems to be shown by the 
fact that a few cases are recorded of falls on the back of the hand resulting 
in a similar fracture, but with displacement forward of the lower fragment 
and reversal of the clinical signs. 
SIG~s.-The appearance is very characteristic. 'Vhen the part i.s exam· 

iued from the radial side (Fig. 83), it has much the appearance of a silver 
fork (Velpeau ). Opposite the radio-carpal joint, behind, is a rounded 
prominence formed by the lower end of the radius and the carpus, and a 
little higher up (one inch or so) there is a marked angular depression. 
Opposite the latter, or rather a little lower down on the palmar aspect, is a 
sharpish prominence, the lower end of the upper fragment, covered by mus­
cles. Tbe hand is usually a little abducted, the extensors of the thumb 
tense, and the styloid process of the ulna prominent on the inner side; the 
latter may be dislocated from the carpus or even forced through the skin. 
The deformity may~be easily reduced with marked crepitus, or reduction may 
be quite impossible; when effected, it may be permanent, or the deformity 
may return at once. The styloid process of the radius moves with the carpus, 
and, unless broken . constantly prtserves its normal relations to it; in dislo­
cation it does not do so. The backward dislocation of the carpus may be 
accompanied by chipping of the posterior border of the lower end of the 
radius. 

TREATMENT.-lmpaction, when present, should be undone, if possible, by 
strong traction on the hand and direct pressure forward on the fragment. 

In the absence of better meaus, cases may be treated with the splints men­
tioned in the last section-the back splint being thickly padded up to the 
fracture to press the lower fragment and hand forward, the anterior splint 
beiug thickly padded below and reaching only down to the fracture. With 
strapping, the hnnd may be fixed in a position of addnction to the back 
splint. When all tendency to swelling has subsided, a plaster gauntlet, 
leaving fingers and thumb free, and running well up the forearm, will give 

Fw.84. 

ApJ>licationofGordon'esplintstoColles'1fracture. 

a good result. Gordon, of Belfast, recommends the addition of a rounded, 
tapering, projecting margin to the outside of the front splint, to be applied 
against the everted fragment of the radius. In the splints which go by bis 
name, the posterior or ulnar splint is wider at the hand, and provided with 
a flange piece on wbicb the iuner border of the hand rests (Fig. 84). 

The great difficulty in al1 cases, especially in the old and rheumatic, is to 
prevent stiffness of the fingers and wrist; the fingers should be liberated as 
soon as possible, and the wrist may be cautiously moved after three to five 
weeks, according to age, etc. The patient should be informed that stiffness 
will last some months, and that recovery may not be perfect. 

The use of Carr's splint (Fig. 85) reduces these evils to a min imum, and 
the simple act of grasping the bar reduces the deformity in unimpacted 
cases, its direction being more oblique than the line of the heads of the meta-
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carpals to which it corresponds. A small dorsal splint is also used, and for 
the first four days the fingers may require to he fixed O\'er the bar by the 
bandage. After a week they and the thumb are left free. 

FRACTURES OF THE liAxn.-The carpal bones are rnre1y fractured with­
out a severe smash, and excision, or, in some cases, even amputation, entire 
or partial, may be neceseary, though this should be avoided, if possible. 
Fracture of the metacarpal bones, or of the phalanges, will be readily recog­
nized. The former usually form a prominence posteriorly \\hen broken, 
owing to the preponderating action of the anterior muscles. With respect 
to compound fracture of these parts, no part of the hand should be ampu­
tated unless positively oeceesary, and even one finger, and especially the 
thumb nod forefinger, should be saved, if it can be done. 
TREATME~T.-For fracture of the carpus simply immobilize the wrist. 

For those of the middle metacarpal bones, make tbe patient grasp a ball of 
tow or some other soft substance, and bind bis hand over it with a stump 

F10. 85. 
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bandage; but for fracture of the lateral metacarpal bones, support the hnnd 
on a firm wooden splint, cut into the shape of the thumb and fingers. If 
only one finger be fractured, fix it by a thin wooden splint long enough to 
reach from the wrist to the end of the finger, with tl1e upper or pal mar part 
broader than the lower. It must be remembered that the palmar surfaces 
of the metacarpals nod pbalnnj?eS are concave, so the splints will require 
suitable padding. Plaster of Pnris and gutta-percha are very useful in 
these fractures. 

FRACTt:RE OF TilE Rrns is very common after twenty, under puberty 
extremely rare. In two cases, eighteen and twenty.four years old, 60-100 
Kgr. pressed the sternum back to the spine without causing fracture. It is 
generally due to direct violence, when the tendency is to displacement i1111:ard 
of the fragments, and the depression may remain ; not uncommonly it is 
caused by indirect force, as when the thorax is violently squeezed from before 
back, the fracture bein~ often bilateral, and usually situate an inch or two 
from the sternal end. Sometimes, and usually in the aged, one or more ribs 
are broken by violent coughing. (l\Ialgaigne, quoted in Brit. and For. Med. 
Rf'I'., vol. vii. p. 554.) 

The ruicldle ribs break most often, the first rarely, the twelfth very rarely. 
These fractures may be incomplete or complete, simple or compound 

(through the skin or lungs), single or multiple, complicated in many ways, 
but comrninution is generally due to gunshot injury. Several ribs, perhaps 

thS1~~:.~fi~~d,8fahn~~~:·ti~;yp:i:~;~;::~ated by inspiration, coughing, and 
all movements of the chest, and induced by pressure on the rib at a distance 
from the painful point; this is especially valuable when the point bas not 
been directly injured. 

Crepilu• is often felt during inspiration by the band placed fiat on the 
painful spot, or heard here with n stethoscope, but care must be taken not to 

Ii 
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mistake pleuritic friction for crepitus. Tbe pntient often describes the 
"click i" pressure on the anterior end of the i=ib may elicit it, or alternate 
pressure on either side of the fracture; much fat or muscle (e.g., near the 
spine) necessarily obscures the sign. The latter manipulations may reveal 
abnormal mobility, but often this cannot be detected, and actual falling in of 
the side is rare, eveu when several ribs are broken in two places. There may 
be great dyspnrea in this case. Exact diagnosis is not of much consequence, 
for in all cases of pain on inspiration after a blow on the chest the treatment 
is the same. 

Emphysema, or presence of air in the cellular tissue, is a not infrequent 
complication of this fracture. The air forms a soft, diffuse swelling that 
crepitates characteristically, disperses on pressure, but does not pit; it may 
be limited to the region of the wound, or extend over the whole body, render­
ing the patient absolutely unrecognizable from swelling, though such extreme 
emphysema is very rare. It is thus produced: the broken bone pierces both 
layers of the pleura and wounds the lung. In cases of large wound in the 
lung, air now enters the pleura at each inspiration, but in expiration the soft 
lung tissue falls together and prevents it from reentering the Jung. A 
pneumothorax therefore forms, the lung becomes more or less rapidly com­
pressed, and at each expiration some of the air is forced from the pleura 
through the wound in its parietal layer into the superficial cellular tissue. 
But little force is required to drive it on. In these cases, in addition to the 
subcutaneous swelling which may conceal the physical signs of pneumo­
thorax, dyspncea increases until asphyxia may ensue. Much more commonly 
the emphysema is limited to the vicinity of the fracture, and there is no 
pneumothorax; this has generally been explained by supposing that the 
pleura was not really opened by the wound, the lung being here adherent to 
the chest wall; but it is certain that in many cases no adhesion exists, yet 
the lung does not separate from the chest wall. 

Slight hremoptysis, lasting perhaps two or three days, is common, the blood 

b~:~'t~rn°;1 n!>i~u:de~i~~ !~~~u1su~lhsi~~;g:~dh7;;~~:~~i= 1~~ !~g'ri6~~:nc~st~f 
purple fluid containing no clot; it comes from small vessels of the lung and 
pleura. Very rarely main intercostal vessels are torn, the hemorrhage being 
large or even fatal. 

Cases are recorded in which a broken rib has wounded not only the lung, 
but the heart, or even the diaphragm and some abdominal viscera; they are 
very rare. 

In simple fractures a pleuritic rub may be heard a few days after the 
injury in its neighborhood, but serious inflammation of pleura, or lung, or 

~~!Jf;r~tit0h~ ~Uhaen~afe~b~,i~h:::·is ~ft;;e~~a~!~d~n~~ s~;e~;~~~ii~n:o::~~ 
tion and pneumonia; in them, too, bronchitis often appears, or becomes much 
worse after this accident. 

Union takes three to four weeks; is almost always bony, the callus forming 
in large amount sometimes uniting adjacent ribs; and cartilage is usually 
found in the callus before ossification. 

TREATMENT.-Much relief is usually given by bandaging the thorax 
firmly, during expiration, with a broad flannel roller, kept up by shoulder 
straps. A piece of stout strapping passing once and a half round the body 
also answers well. A less perfect mode of fixing the fragments is to strap 
the injured side with three-inch strapping, passing well beyond the mid-line 
in front and behind, and fixed during expiration. Some patients find all 
bandages intolerable, especially those in whom the fragments have been 
driven inwards by direct force; they do well when simply kept in bed. If 
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a fragment is markedly depressed, and apparently the cause of pain or of 
hemorrhage, )fo.lgaigne's suggestion-to pass a sharp hook cautiously round 
ita upper border and elevate it-might be acted on. 

Ordinarily emphysema and hremotborax require no treatment. Air 
deposits all solid particles before it reaches the finer bronchi; its presence 
iu the ti~sues or over an effusion in the pleura therefore causes no decompo· 
sitiou. But should the lung be so compressed by air as to threaten asphyxia, 
a free opening must be made into the pleura i compression by fluid, on the 
other hand, may be relieved by aspiration. 

Some surgeons still treat early severe pain and dyspnrea in the strong and 
healthy by bleeding to six to eight ounces. Io the bronchitic or emphyse­
matous apply no baa<lage; use turpentine and simple stupes early, and give 
the mist. ammou. carb. F. Hl. Severe cases are almost always most com­
fortable when well rnised on a bed-rest; a bed-pull, or something high up to 
hold, ofteu aHLirds relief. 

FR.\CTUH.ES OF COSTAL CAUTILAGES are not uncommon; the eighth is that 
most often brokeu, near the bony rib, and almost always the outer is dis­
placed in front of the inner fragment. Complications are rare. 

FRACTURES 01', TIIE STER~U2\l are rare, and due to direct violence or in­
direct, as when the body is strongly bent backward or forward . It has oc­
curred during straining in parturition. Frequently it accompanies other and 
severe iojuries. Compound fracture, except from gunshot, is almost unknown. 
The line of fracture may take any direction, but is usually roughly trans· 
verse; if there is any displacement, the lower fragment overlaps the upper. 

TRE.\.'fMENT as for fractured ribs. 
Fu.ACTURES OF TllE PEL\"IS are generally due to very great violence, 

either direct or indirect; very rarely to muscular action .. They are best 
divided into two classes, according as they do or do not break the pelvic 
ring. The former are by far the more serious. Sometimes the articulations 
are torn open i especially the sympbysis from direct violence, forcible abduc­
tion of the thighs, or the wedge action of the 
footal head, ch iefly in primiparre. These injuries Fw. AC. 
may be combined with fractures, which arc 
more common . The horizontal pubic ramus 
and the pubic arch may be broken through on 
one (Fig. 86) or both sides; or this anterior 
fracture is accompanied by another line passing 
behind the acetabulurn, through the sacroiliac 
joint or through the lateral mass of the sacrum 
(double vertical fracture). In another well­
marked variety the head of the femur is driven 
against, fi35ures, and perhaps forces in the ace­
tabulum, being itself' driven ioto the pelvis. 
The hip bone may be separated into its original 
three component parts. In the second class we 
find transverse fractures of the broad part of 
the ilium, of tbe crest, of the anterior spine, of 
the ischium (very rare), and transverse fractures 
of the sacrum or coccyx. Premature ossifica· 

~~o~·r:~t~I~: cd~~f :g tfa~~~1 ~~~du~s~ref~~~~of~~l~~ Fra..tured h~::~;1. S1. llary's 

kicks, etc. 
SIG~s.-Fissures, neither breaking the continu ity of the ring nor separat· 

iog a fragment, cannot be diagnosed. Fractures of the second class are 
usually accompanied by displacement and all the ordinary signs of fracture, 



260 INJURIES AND DISEASES OF DONE. 

but are sometimes detected only by careful examination of the outline of 
the bone traced through the skin, the rectum, or the vagina. 'Vheo one hip 
bone is detached ns a whole, it is usually drawn up, so that the lower limb 
seems shortened, but the relation of the trochnnter to the anterior spine is 
normal. In the double vertical fracture, displacement of the fragment often 
causes widening of the distance between the crests, diminution of that between 
the tubera ischii. Whenever the ring of the pelvis is broken, there is ina­
bility to stand, owing partly to pain, partly to sense of great lack of support. 

'Vhen the head of the femur is driven into the pelvis, the injury may easily 
be mistaken for fracture of the cervix femoris. For the cause is similar, 
the limb is helpless and usually everted, deep crepitus is obtained, and tbe 
trochauter rotates in a small arc; but shortening is slight or absent, though 
the violence has been great enough to cause au extra.capsu lar fracture i the 
hip is marked ly flattened, and a finger in the rectum or vagina feels the pro­
jection into the pelvic wall. It very rarely happens that both acetabulum 
and cervix femoris are fractured . 

COMPLICATIONS.-lt is these which render pelvic fractures so dangerous; 
even severe uncomplicated fractures are usually recovered from, though the 
shock is often marked. The complications are: 1, rupture of the urethra, 
generally in the membranous, but sometimes in the bulbous portion by a dis­
placed pubic fragment, or by the fracturing force; 2, rupture of the bladder 
usually by the original violence; 3, laceration of the rectum in fractures of 
the sacrum and coccyx i 4, laceration of the iliac arteries or veins, chiefly in 
double vertical fractures; 5, suppuration in the pelvic areolar tissue occa­
sionally occurs. 

TREATMENT.-First, in all injuries to the lower part of the abdomen, or 
which may have caused fracture of the pelvis, pass a scrupulously clean 
catheter to ascertain tbe slate of the urethra and bladder. If blood or bloody 
urine bas escaped from the urethra, attention will of course be drawn to the 
part. In this case, a soft catheter should be tied in, and the bladder kept 
constantly drained; but if no instrument can be passed ou account of rupture 
of the urethra, anticipate extravasation of urine by opening the perineum 
frt:ely upon the end of the catheter, and endeavor to find the proximal end 
of the urethra and to pass a catheter along it into the bladder Treat them 
as after external urethrotomy. 

'Vhen the urethra is sound, but the bladder ruptured, the catheter enters 
easily. A fragment generally pierces the bladder on its non·peritoueal sur­
face, but a blow over the distended organ causes it to burst where it is cov­
ered by peritoneum. Gunshot may of course wound it anywhere. The 
object of treatment is to prevent escape of urine into tbe peritoneum or con· 
nective tissue. Some rely upon constant drainage through a large catheter. 
Gauley and Mason recommend a free lateral cystotomy, a tube being intro­
duced through the wound into the bladder, or even into the peritoneum for 
a short time. Willett and C. Heath have opened the abdomen and sewn up 
rents in the peritoneal surface, the patients dying. The operation is difficult, 
the space obtainable between the recti of a strong man being small. The 
simple catheter usually fails; more experience is required to decide between 
the alternative operations. 

The next care is to immobilize the fragments with a firm bandage or broad 
belt round the pelvis, the knees being tied together; or, better, with a double 
spica of plaster strengthened by strips of wood or tin. The patient should 
lie on a thin mattress placed on planks. The following means of raising the 
patient to change clothes, attend to back, use bed-pan, etr., will be very useful. 
Have a stout rectangular wooden frame made, three feet wide and a little 
longer than the patient, with numerous hooks along the outer surfaces of its 
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side i on to these are fastened by eyelets or cords bands of broad webbing or 
of stout calico. The ends oft wo ropes, each nine feet long, are fastened to the 
coraers. The patient is placed upon the bands, and when it is desired to 
raise him, the ropes are hooked on to one of two pulleys, the mate of which 
is fastened to the ceiling or to a special frame over the centre of the frame. 
Any one band may be removed at will. 

Much difficulty has been experienced in preventing displacement forward 
of the fragment in fractures of the sacrum and coccyx. This has been done 
by plugging the rectum with a tampon through which a tube is passed for 
the escape of flatus; it is removed for defecation, and replaced until dis­
placement ceases to recur. The bowels should act easily . 

In fractures breaking the pelvic ring, at least eight weeks should elapse 
before the patient stands. 

FRACTURES OF THE FEMUR.-These are very important, frequently laming 
the patient, and not uncommonly bringing disgrace upon the surgeon . The 
primary varieties are: (1) fractures of the neck; (2) oblique fracture through 
the great trocbanter; (3) separation of the great trochauter; (4) fractures 
of the shaft; (5) intercondyloid fractures. 

l.l'ro. 87. FIG. 88. 

Section through hear!, n&•;k,nodtroclmuler lmpact~J fractureoftben(l('kur fornurintotbohead; 
orremur(Bio...,low), Thud.,ttc.Jline.:iaread<le•I from Dig.,low';i "The Hip. " 
t1.1thowlhenun•emeot <:> fthotroehanter rouutl 
the11ntt>rlorintertrochantericlineinfrnc.ture 
ofth&lo:1&0oftheuec.k 

ANATOMY OP TUE NECK.-If a horizontal section be made through the 
bend, neck, aud trochanter (Fig. 87), it will he seen that near the bead the 
anterior and posterior layera of cervical compact tissue are about equally 
strong; further out the posterior gets thin and is continued beneath the 
cancellous ridge of the posterior iotertrochauteric line, but does not reach 
the outer wall of the trochanter, whilst the anterior becomes thicker until 
the anterior iotertrocbanteric line, which is entirely compact tissue, is 
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reached. Io blows upon the trochanter, tending to drive it in towards the 
head, this strong anterior layer resists impaction; it usually cracks more or 
less vertically, and acts as a hinge round which the shaft rotates as the poste­
rior part of the neck is driven into the hinder part of the great trochanter 
(Fig. 87); or, if the fracture occurs nearer the head, as the hinder part of 
the neck is driven into the head (Fig. 88), the foot being everled in either 
case. Impaction of the base of the neck into the cancellous tissue frequently 
results in fissuring or comminution of the whole trochanteric region; the 
fragments may hold together, the trochanter being split and widened, or they 
may all be loose and detached. This action of blows received at right angles 
to the hip or in front of the mid-line is aided by the oblique position of the 
neck running outward and backward from the head. After mid-lifo nll 
bones undergo atrophy, not diminishing in size, but becoming lighter from 
enlargement of cancellous and Haversian spaces and formation of fat in 
them. The neck of the femur is especially affected, in women more severely 
than men, which explains the great frequency of fracture of lhe neck of the 
femur in women over fifty . It is usually said that, as a result of this change, 
the angle between the shaft and neck diminishes in the aged until it becomes 
even acute. But Rodit found the average angle in the child and adult to 
be 131°, in the aged 128°-a difference too trifling to have much efiect. The 
extremes met with were 121° and 144° (Ti11aux, A11at. Topographique, 1882, 
p. 957), and there can be no doubt that a horizontal poeition of the neck 
renders fractures from indirect violence more easy, whilst unusual obliquity 
renders it more difficult. 

It must be noted that anteriorly the ileo-femoral ligament is attached to 
the anterior intertrochanteric line, and that consequently the whule neck on 
this aspect is intrncapsular; the synovial membrane is reflected from the 
capsule on to the neck considerably higher up, so only half to three-quarters 
of an inch of the neck is really in the cavity of the joint; and lastly, many cap­
sular fibres are reflected along the neck toward the head, forming retinacula 
of very considerable strength. 

(1) FRACTURES OF TilE NECK OF THE FEMUR were divided by Sir A. 
Cooper into intracapsulm· and extracap:rular; but this division is of little 
value, for it is scarcely possible for a cervical fracture to be wholly extra­
capsular, and many of them take an oblique course, beginning well within 
the joint and ending outside it. Moreover, it is often impossible during life 
to be certain as to the exact seat of a fracture, though good guesses may fre­
quently be made; for treatment an exact diagnosis is unimportant. By 
intracapsular fracture is really meant a fracture of the narrow part of the 
neck; by extracap8'1.dar, one of the base of the neck, with more or less impac­
tion into the trochanter. 

Fractures of the neck may be caused by direct blows upon the hip, or by 
indirect violence nlong the femur; they may occur at any age and in either 
sex. After fifty, and especially in women, atrophy of the neck may be so 
marked that slight and indirect violence-such as missing a step, slipping off 
a curb, stumbling, or even turning in bed-may be sufficient to break it; 
it then yields usually at its narrowest part (intracapsular) near the head. 
Fractures about the base of the neck (extracapsular) are generally due to 
great and direct violence, and are consequently most often met with among 
laboring men, from falls in the hunting field, etc.; but they occur also in the 
agPd when exposed to proportionately great violence. Sometimes direct vio­
lence causes an intracnpsular fracture in people under middle age. In the 
rare fractures of the neck of the fomur which occur before twenty, it becomes 
a question whether the case is not one of separation of the epiphysis of the 
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bead. Some twenty cases in which this diagnosis was made are on record, 
and one was pro,·ed by autopsy. 
SIG~s.-The patient coruplnins of more or less pain about the hip, in­

creased by motion . In cases due to direct violence there are often great 
111Jelling and bruising about the hip, with more 
or lees shock; but in those from indirect F10. 89. 
force, there is no immediate bruisinE? and 
little swelling; in the latter, after three or 
four days a patch of bruising sometimes ap­
pears in Scarpa's space. Unless swollen by 
hemorrhage, tbe hip U. usually flattened from 
driving in of the trocbanter. When the base 
of the neck is driven into the trocbanter, the 
latter is generally split and widened or com­
miuuted, and this may be felt before swelling 
comes on or after it has subsided. In the 
great majority of cases the limb is more or 
less completely ·everted (Fig. 89), and it is 
always shortened, the amount of shortening 
varying greatly. Orepitus is often obtainable 
upon reducing the shortening by extension 
and rotating the limb i it is most easily ob­
tained in fractures wholly within the joint, 
but in some cases (firm impaction) it is im­
possible, by justifiable force, either to reduce 
the shortening or to obtain any crepitus, or 
more than a. click or two; much manipula­
tion is worse than inexact diagnosis. In 

~~:e:o~; ~:i~~tf~Ju:!d"~l1::a~~~o~taJ~~e~:,~ :1~~·~~:.~::~~;~E~~~::E;r~1~~0n:; 
like those on the sound side. The m·e of rota- .Sir A coo1>t'r 

tio11. of the trochaoter lessens as its radius 
is shortened by fracture or impaction of the neck; but the sign is difficult 
to make out except in unimpacted fractures of the base, in which rotation 
occurs round the axis of the shaft of the femur. The limb is perfectly help­
lm, as a. rule, and the heel cannot be raised from the bed; sometimes the 
knee can be raised and the heel drawn up, and in not a. few cases the pa­
tients have walked considerable distances, the fractures having been intra­
ca.psular or firmly impacted. 

The amount of shortening varies from a fraction of nn inch to two or three 
inches; it is least when the fracture consists of a slight impaction of the neck 
into the head or the great trochanter, greatest when the trochanteric region 
is com minuted by impaction of the neck, the capsular insertion torn, and the 
shaft left free to be acted upon by all the muscles passing from the pelvis to 
the lower limb; the fracturing force also may have driven it upward. In 
fractures of the narrow part 1..1f the neck, the periosteum and retinacula may 
remain in great part untorn, and the displacement is proportionately slight; 
so long as the capsule is attached to the outer fragment the displacement 
can hardly exceed one and a quarter inches, and interlocking of the surfaces 
may keep it under half an inch. In these cases, however, it is not uncommon 
for the shortening to increase considerably during the first week or so, 
owing to undoing of impaction or interlocking, or to rupture by muscu lar 
action, manipulation, or an attempt to walk, of bands softened by inflamma­
tion; whilst in fractures toward the base of the neck, the shortening usually 
reaches its maximum at once. It is said that gradual shortening of one to 
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two inches during the six months following the injury may result from 
interstitial absorption of the neck. 

There are several methods of ascertaining the amount of shortening. Io 
all the patient should be lying with the limbs symmetrically plaeed. The easiest 
plan is to bring the limbs together in the mid·line, and see if the interaal 
malleoli are on the same level, making sure also that there is no tilting of 
the pelvis-i.e., that the anterior iliac spines are in the same horizontal plane. 
Greater accuracy is attained by measuring from the anterior spines to the 
internal or external malleoli . To prove that the neck is broken, it is neces­
sary to show that the trochanter bas risen toward the iliac crest. Simple 
vertical measurement from the crest to the trochanter will not do, as the 
latter has been driven back toward a higher part of the crest as well as up· 
ward. NC\aton's line, from the anterior spine to the most prominent point 
(vague) of the tuber ischii, normally touches the top of the trochanter when 
the thigh is neither ad· nor abducted. But the most accurate method is by 
means of Bryant's triangle: a vertical is dropped from the anterior spi ne, 
and from this the distance to the trochanter is measured upon each side i 
rotation in or out is measured by the base line from the spine to the 
trochanter. 

Euersion bas been explained above i when the fragments are loose, the 
foot naturally rotates out. Inversion sometimes occurs instead of eversion. 
Io unimpacted fractures it may be accidental, and the foot is easily made to 
roll out; but when it is fixed it is probably due to an unusual direction of 
the fracturing force-e. g., to a fall on the hinder part of the hip with the 
foot inverted. In some cases it bas been impossible to undo this deformity 
by sucb force as could be safely used. 

D1AGNOSIS.-The possibility of shortening from previous injury or from 
rheumatoid arthritis, upon which an injury to the hip has been superadded, 
must be remembered. A simple severe contu.sion sometimes causes complete 
eversion and helplessness of the limb, with a good deal of bruising and pain 
about the hip. Fracture will be eliminated by the absence of shorten ing 
and crepitus, and the possibility of effecting completely passive inversion. 
It is said that gradual absorption of the neck of the femur may result from 
such injuries and give rise to actions for malpracti~e. The defence must rest 
upon the absence of signs of fracture, and reference to cases in which ab· 
sorption is said to have occurred.1 From di8location on to the pubes cervical 
fractures with eversion are distinguished by the absence of swelling due to 
the displaced head, and by signs of fracture-crepitus, abnormal mobility i 
fractures with inversion differ similarly from dorsal dislocations. The diag· 
nosis from fracture of the. acetabulum with entry of the femoral head into the 
pelvis is best made by absence of all irregularity of the inner surface of the 
pelvis upon examination by rectum. 

As to the diagnosis between intracapsular (narrow part of neck) and e.xtra­
capsula.r (base of neck) fractures, a positive diagnosis of au extracapsular 
injury is possi\Jle only in cases in which great im mediate shortening, com­
minution of the great trochanter, rotation of the trochanter upon the axis of 
the shaft, or the presence of a distinct bony mass in the outer part of Scarpa's 
space (the angle formed by bending of the neck), is present. When tbe 
swelling has subsided, the trochanter will be found thickened by external 

1 Smith, op. cit.; Canton, On Interstitial Absorption of the Neck of the Femur 
from Bru1se, etc. 1 l\Ied. Gttz. 1 Aug. 11 1 l.848j Norris, Boston Med. and Surg. Journ.

1 
1838, p. 368, mentions complPte absorption of the humerus in n lad of eighteen, who 
broke the bone near the middle lh-e weeks nfLer n pr~vious fracture at same spot; 
Agnew, Surgery, vol. i. p. 746 1 saw half the humerus disappear in cighL years u.fter a. 
fracture. 
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callus nnd matting of soft parts in extracapsular fractures. Guesses as to 
the state of matters may be made on the following grounds: 

ExtracapBUlar fracture is probable: from great, direct violence, indicated 
by bruising, sweliing, and shock; in persons under fifty, and in strong and 
healthy men above that agei whene\"er the immediate shortening is over one 
inch. 

Intracap!tllar fracture, on the other hand, generally results from slight and 
indirect violence, wiLh slight local and general symptoms i in persons, 
especially women, over fifty; and the immediate shortening is usually about 
half an inch. There is no late or early thickening about the trochanter. 

FIRMLY IMPACTED FRACTURES are indicated by shortening under one 
inch, retention of more or lei:s power over the limb, nnd inability to invert 
completely; they generally result from direct violence. Enlargement of 
the trochanter shows the injury to have occurred nt the base. 

PROGNOSIS.-In the young, strong, and healthy, e\'en severe injuries of 
this kind are generally recovered from; but in the aged, it is no uncommon 
thing for a fracture, due to slight violence only, to prove fatal, and usually 
by bypostatic pneumonia or bedsores, whilst more severe injuries kill by 
shock. As to the limb, it may be said that extracapsular fractures almost 
always unite by bone, and that the tendency to union of any kind diminishes 
as the head is approached, owing to the difficulty in obtaining and main­
taining contact of the comparatively small broken surfaces, and to the very 
imperfect nourishment of the upper fragment. As a rule, intracapsular 
fractures do not unite at all, or there is loose fibrous union i sometimes it is 

J<'w.90. 

Obliqu~ fra•·turethrougli the trochantermajor. 

firm, very rarely bony. Impaction favors the latter. The head preserves 
its vitality perfectly, and when no union occurs, may become hollowed out 
and eburnated as a socket for the stump of a neck, which progressively 
atrophies. Lameness practically always results from these injuries, some­
times it is very great; the foot may be much everted, and the hip often 
remains sensitive and painful; in many cases the patient gets about well 
with a stick and a high sole. Bigelow figures a specimen of cervical fracture 
showing that the weight. of the body may be borne in walking by the ileo­
femoral ligament and the obturator interous, each hypertrophied. 

(2) OBLIQUE FRACTURE TIIROUGH TIJE GREAT TROCHA><TER (Fig. 90) 
may occur at any period of life, but is rare. The following signs have been 
described ; eversion, about one and one-half inch shortening, and the shaft 
of the bone felt separated from and posterior to the trochanter, which is 
attached to the neck. This fracture unites readily by bone. 

TREATMENT, that for fracture of the neck. 
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(3) FnACTURE OF TBE GREAT TROCHANTER results from dirert violenCe, 
and may occur before or after eighteen, at which age the epiphysis unites to 
the shaft. At first standing or walking may be little interfered with, hut 
they soon become painful; there is no shortening, nu crepitus, may be ever­
sion, and the fragment has been felt loose. Lnion will be fibrous, and would 
probably occur best with the limb well abducted and rotated out. 

(4) FRACTURES OF THE SHAFT, (a) UPPER END, JUST BELOW THE SMALL 
TnocnANTER.-There is usually much deformity from tilting forward and 
outward of the upper fragment, the ilio-psoas causing its forward displace­
ment, whilst the lower fragment is drawn up and back by the hamstrings 
and gluteus maximus. 

(b) MIDDLE PoRTION.-As the upper end is departed from, the tendency 
to displacement of it becomes less, but the action of the hamstrings and other 
long muscles is unimpaired; if the fragments are interlocked, an angle for­
ward and outward usually forms; if longitudinal displacement is possible, 
shortening is marked. 

(c) LOWER END, 8UPRACONDYLOID; AND SEPARATION OF THE EPI­
PHYSIS, which unites at twenty-five. Sometimes there is little or no displace­
ment; but shortening may arise in oblique fractures, or from impaction of 
the upper into the lower fragment. Rarely the lower fragment is flexed by 
the gastrocnemius upon the tibia. The Jatter displacement may be over­
looked nnless examined for, the results being non-union, great lack of steadi­
ness, and annihilation of the movements of the kneP, or sloughing of the skin 
over the point of the displaced bone. Ordinarily the fragments remain 
parallel, but the lower, together with the tibia, drops hack and is drawn 
upward . 

(5) FRACTURES OF TIIE CONDYLES.-There are T-fractures, like those of 
the lower end of the humerus. They may be due to direct violence or to 
driving of the shaft of the femur between the conclyles; either candy le may 
be displaced backward, the tibia rotating with it; the upper fragment may 
penetrate the skin, or the popliteal vessels may be injured by the lower. 
Sometimes only one condyle is broken off and is but little displaced . Much 
effusion into the joint follows, rarely suppuration i stiffness is always likely 
to result. 

TREATMENT.-There is a very large number of methods by which frac­
tures of the femur may be treated; some are applicable to fractures of one 
kind, others to fractures of a different sort. 

In the treatment of FRACTURES OF THE NECK we must be careful not to 
do more harm than good by efforts to reduce shortening and eversion; in 
unimpacted fractures endeavors may be made in this direction. The object 
of treatment is to immobilize the fragments, and keep them in the closest 
possible contact until the strongest attainable union has occurred; but the 
occurrence of bedsores or of hypostatic pneumonia may, in the aged and 
feeble, render it necessary to get the patient up in some fixed apparatus one 
to two weeks after the accident-the preservation of life comes before the 
preservation of the function of a limb. In all cases of fracture of the femur 
the patient should lie on a thin mattress placed upon boards, that the pelvis 
may not sink into a hollow. A fracture bed (p. 260) is always useful. 

The simplest and best plan of treatment for the agetl is to place both 
limbs on a double inclined plane, made of pillows if the real thing is not at 
hand, and to tie them together at knee and ankle. If there jg much ten­
dency to shortening, extension may be made by fixing the limb upon a 
double inclined plane, so that the weight of the pelvis shall make more or 
less constant traction; or weight-extension from above the knee may be used, 
and long heavy sand-bags placed on each side of the limb. They must be 
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fre{iuently looked to, that eversion may not arise from their displacement. 
Syme placed a sheet over both limbs, not including the feet, and fastened it 
to the bedsides i over this he placed sand-bags as above. Some surgeons 
make extension hy Liston's long splint (see below) ; it is most uncomfort­
able, the perinea! band often causes sores, and elevation of the trunk is im­
possible. \Vhere the latter is not desired, Desault's long sp1int and weight 
extension may be used. Lastly, extension may be made by oblique traction 
from a Smith's anterior splint or a Hodgen's splint fixed to the thigh; these 
are excellent. 

FRACTURES OF TBE SHAFT are commonly treated by .Li.ston's long splint 
(Fig. 91). It is a half-inch deal board four inches wide for an adult, nar­
rower and lighter for a young person. It should reach from just below the 
axill a to five inches below the foot. At its upper end it has two boles, and 
at its lower end two deep notches. It must be well padded, and the perineal 
band is then put in place, its tapes being passed through the hole at the 
upper encl of the splint. The dorsum of the foot beiug well padded, cou­
veniently by having the splint pad long enough to turn in over it, the foot 

Fro.01. 

T,i~ton'a long splint 

is fixed to the splint by a firm figure-8 bandage, the lower loops of which 
pass alternately through the anterior and posterior notches, the upper round 
the ankle anJ splint. The bandage being flxed, extension is made upon the 
foot and splint, till the length of the limb is satisfactory, nnd the perinea} 
band is then tightened; thus counter-extension is maintained. The band­
age is now carried up to the sent of fracture. A broad body bandage is 
next fixed to the splint above the hip, and carried behind the back and 
round the body firmly two or three times; this, nnd proper width of the 
splint, counteract its tendency to ride forward. Lastly, eversion is prevented 
by slipping the lower end of the splint into an interval between two rectan­
gular brackets fixed to a narrow plank eighteen inches iong, tied to the bed 
by a bole at each end. 

The who1e apparatus is very uncomfortable; the perinea! band galls, and 
tends to cause displacement of the upper fragment; the thigh bandage tends 
to draw the fragments out towards the splint; and it is difficult to keep the 
splint in place. 

Sir W . Fergusson improved matters considerably by making counter­
extension from a strong jean belt fitted accurately to the upper third of the 
opposite thigh; from this a band extends back and front to the upper end 
of the splint. This also draws the splint towards the body; but unfortu­
nately the opposite thigh is not a fixed point. 

Desault's original long splint is much better than Liston's modification. 
It is a plank of the above measurements used simply to prevent movement 
of the hip and knee nod eversion of the limb. The fragments are kept in 
place by four short splints placed round the thigh and buckled to the limb 
above and below the fracture; weight extension is used if any is required 
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and the limb is best fixed to the splint by means of a small sheet, fastened 
to the splint, carried beneath the limb and round again to the splint, t..lrawn 
tight everywhere, and fixed with drawing·pins. In many cases short side 
splints, weight extension, and sand-bags, give an excellent result. 

When the fracture is high 11p, and the upper fragment tilted forward, the 
lower fragment must be raised to its level by some kind of double inclined 
plane with extension. The ordinary double-inclined plane may be used, but 
is cumbersome and in the way. Nathan Smith's anterior splint (Fig. 92 ) is 
much better; it is made of bent telegraph wire, with cross· pieces opposite 
the leg and thigh, by means of which the limb is slung at the proper height, 
and extension is made by having the point of suspension beyond the foot, 
the bed being raised. The splint is fixed to the limb by a roller or by strips 

Fw. 92. 

Sruith'eaoteriorBJ)lint,from fCamilton' s" '.'ililitnry Surgery,"NewYork, 18G5. 

of bandage passing beneath it from bar to bar. Hodgen's splint is similar 
in principle, but the parallel bars run alongside the limb instead of in front 
of it. The foot is tied to the lower end of the splint by means of a stirrup, 
and the limb rests upon strips of bandage passed beneath it from bar to bar. 
Extension is made as with Smith's splint. Either of these splints permits 
the exposure of a posterior wound with the least possible disturbance. 'Vhen 
this is not required, the ordinary Macintyre splint bent to a suitable angle 
may be applied and slung. 

When a Thornas's knee splint which fits moderately well is at band, it is 
the most comfortable plan of treating fractures of the shaft of the femur in 
all but the youngest patients. Short splints are buckled round the thigh, 
and stout papers, like the Field, folded in four, make very good ones, requir­
ing no padding. Extension, elastic or fixed, is easily made from the foot­
piece, and the limb is supported by strips of bandage. The foot can be 
slung at any height to meet tilting of the upper fragment. 

A fracture of the shaft in young children is very difficult to treat, on ac­
count of their small size and restlessne.ss. In very young children no plan 
can com pa.re \Vi.th that used at Guy's, which ma.y be called vertical extension. 
It is best made by means of a weight and stirrup running well on to the 
thigh; the block through which the cord runs is vertically above the hips, 
and the weight must be sullicieot to maintain the length of the limb 
thoroughly. The child can theo be lifted for purposes of cleanliness without 
any fear of displacement; or both legs may be rigidly tied to a. crossbar, so 
that the pelvis is very slightly raised from the bed. 

For children of four or five, Hamilton's double long splint, with a cross-
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bar at the lower end, acts well. Both limbs are secured, short side splints, 
and weight extension if necessary, being used. The child can be lifted and 
turned at pleasure. 

In supra.condyloid fractures, in which the lower fragment is drawn 
strongly back ioto the ham by the gastrocnemius, the ordinary practice is to 
treat the fracture by some form of double inclined plane. The objection to 
this is that these fractures often imp1icate the joint, and, if ankylosis occurs, 
a flexed position of the knee will be most unfavorable. It is probably better 
to divide the tendo Acbillis, and to use the long splint with weight t:.xtension, 
which treatment yielded good results in three cases (Treves, British Medical 
Jo11rnal, 1883, vol. i. p. 306). 

Fractures of the femur are best kept in bed until there is no longer any 
tendency to displacemeot-i. e., six, eight, or ten weeks. Even then it may 
be necessary to apply some supporting hip-splint of starch, plaster, or leather, 
and to sling the limb by a bandage passing round the neck and under the 
foot, whilst the patient gets about on crutches. Until there is no danger of 
shortening this sling should not be used . In old people and others whom it 
may be desirable to get out of bed before union has occurred, a Thornas's 
hip splint applied with plaster bandages will give the best result; the patient 
walks on a patten with crutches. If this cannot be obtained, the whole limb 
may be put up in starch or water-glass, finishing above with a hip spica; the 
splmt must be strengthened round the hip wilh strips of mill·bonrd 1 tin, etc. 

FRACTURE Ol~ TIIE P A.TELLA. is of Lwo kinds, nccording as it is caused: 
(1) by muscular action; (2) by direct violence. 

Fro. 93. 

An old fractuN>ofthe pntdl•,v.ith wide ..eparatit111 of the fragment•. TheJifttientfractun..J the bone 
t11ice. The tlnit time he ••as trent<"d with bandages, etc., to bring the l•roken parts togetl1er,and they 
united well. Thf'll'«lml time tbelimbwa:;laid in an easffK"'iUon wifbout lmndai;e11. The result la here 
ahown; thf!u1i111'r fnlgmcnthigh up in front of the re111ur; 1lrn lower one down in front of the tibia; the 
1iowerofe:ictendl11gthejointlvl'I. Wbl'nlhekueei!bent,aaintl1eftbo1·ecut,thl'CODdyleeofthefemurare 
1eenw1tb1he1kln1igbtly~lrcltbedon•rthctu. 

FRACTURE OF TIIE PATELLA BY MUSCULAR ACTION generally occurs thus: 
A person perhaps misses n step in going downstairs, or misses his footing 
after n leap, and makes a strong efi\>rt to save himself from falling; the knee 
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is bent, and the patella lies on the convex s1uface of the condyles i the sudden 
contraction of the rectus snaps it across. 

SrnNs.-The patient feels and often hears a sudden snap, falls to the 
ground, and has much difficulty in rising, being unable to straighten the 
knee. Once up and resting on the limb, the patient may discover that he 
can walk backward, dragging the injured limb back after the sound one, 
The surgeon finds the joint swelling from effusion of' fluid, and it may become 
very tense; there is a transverse interval usually at or below the middle of 
the patella, varying in width from a just perceptible chink to a gap two or 
three inches wide, and increased by bending the knee. 

MODE OF UNION.-After ordinary treatment by splints, bandages, etc., 
bony union is very rare i close fibrous-under half au inch-is perhaps the 
rule, but it may be long and weak from the first i in other cases, again, 
when, after six or eight months of treatment, the patient is allowed to bend 
his knee, an originally short fibrous bond stretches, the fragments separate 
more or less widely, power of straightening the knee, and of keeping it 
straight is, as a rule (to which there are few striking exceptions), propor· 
tionately lost, and the patient is lame and in constant danger of falling and 
of refracturing the patella, or of breaking the opposite one. In cases of 
refracture, the fibrous bond does not usually yield, but it tears off a fresh bit 
of bone, usually from the lower fragment. 

Fig. 94, A, shows the fragments united by short fibrous union. In B the 
fragments are close together and equally everted; in C they are widely 

separate, and the lower only is everted. Mr. ,V. Adams 
F1G. 94. bas shown that in the cases in which patients recover with 

~'
1 . wide separation of the fragments (in some cases as much 

as four or five inches), there is no ligameotous union at 
all, the fragments being held together by the subcutaneous 
fascia in a thickened condition; so that what is commonly 
called union by a long ligament is in reality no union at 
all. 

Mr. Adams supposes that the fascia adheres to the sur· 
< ~~ face of au everted fragment as in C, or to both, as in B, 

, and thus prevents further union. There are also cases 
of short fibrous union which subsequently stretch, 

·. . . .n The causes of non·union appear to be separation of the 
. fragments by muscular action, by effusion into the joint, 

and by their resting upon the convex surface of the femur, 

11 :~~cth ~~!! :~:ci~11;,h:n~~~e~h~ur!~~:v~~t~~: ~0f:i~t~~gd 
See Mr. w. Ad11.ms'• torn tissue between the fragments. Some surgeons deny 

E~cti~P:~~~ !~~~~~c(Fiu~c~si~~::, a;~~~h rri~~t~~~~~e f~~~l~a:~~~f~ 
that both are causes of separation. 

TnEATME:ST.-Tbe simplest plan is, first, by position., to relax the muscles 
which tend to separate the fragments. \Vith this view, raise the patient's 
body on a bed-rest to au augle of 45° with the bed, and the injured limb, 
straightened upon a well·padded back-splint, also to 45° ; thus are relaxed 
the rectus, crureua, and vasti. Secondly, to bring the fractured surfaces into 
as close apposition as possible, it is necessary: first, to prevent effusion, or 
remove it if already present. It way be prevented by rolling elastic web· 
bing round tbe joint, or by the immediate appl ication of a plaster splint over 
wool, from the foot to the groin (C. Heath), aud these also prevent tilting; 
it may be drawn off by aspiration, repeated if necessary, un less coagulation 
has occurred. In some cases separation is slight, and position and a simple 
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splint are sufficient; in others much ingenuity is expended in endeavoring 
to draw the fragments together. A figure·8 ban<lage or strapping is the 
commonest plan, and is used with Wood's splint (Fig. 95), which is typical 
of many, . 

This is a straight light iron splint, provided with two movable hoo~s beh~nd 
the knee. 0\·er these the folds of a figure-8 bandage are passed, 111cludrng 

FIG. 95. 

WouJ's ~1 1 liot fvr fraoun:d p;ttell11 , llM•li~ll. 

in each opposite loop one of the broken fragments and drawing them together. 
In emergencies the same mechanical effect may be obtained by a straight 
broad splint of wood, well-padded, an<i placed behind the limb. Notches 
may be made with a saw in the edge of the splint at the proper place for 
fixing the figure-8 folds of bandage, or two stout nails or screws may be 
placed behind in the places of the hooks in Wood's splint. 

Figure-8 straps and bandages applied only above and below the fragments 
tend to increase their eversion; pressure should therefore be made uniformly 
over the joint. It is doubtful whether figure·8 straps ever do much. 

Very good results are obtained by the use of an immovable splint from 
the first, the patient being allowed after a week to go about on crutches 
with the Jimb slung. 

The apparatus should be worn for two months, and should then be changed 
for a leather koee-cap1 preventing flexion, which must be worn for four 
months more; then the patient may begin to bend the knee. Sometimes 
movement is quickly recovered; at others there seems almost complete 

~~:J~~~i). b;'~in~i6~:dkn!:i;s t~:n, 1;e~~~~~~~:~ b~~cd1:f01:!f~·n ~~f~ s~:et~~.rn 
Thomas recommends the use of his knee-splint applied as usual, with 

extension; a piece of elastic webbing is sewn to the bandage round the leg, 
and then moderately stretched and stuck on to the skin of the thigh by lead­
pla.ster on its under surface. Constant traction on the skin is thus obtained, 
and slight pressure on the fragments to prevent eversion . The patient 
walks about after the first few days. It must be worn, at least, nine months, 
and it may be two years before movement is restored to the joint; but 
Thomas does not interfere with nature. 

Mechanically, the most effective instrument for treating fractured pate1la 
is :\Ia.lgaigue's hooks (Fig 96 ). Two of these are fixed into the tendon at 
the upper edge of the bone1 and two into the lower, and they can be brought 
and kept in apposition by the scre11•. If properly applied they cannot pene­
tra.te the bone nor wound the joint. They may be kept in six weeks to 
insure bony union. l\Ia.lgaigne bad treated (1853) about eleven patients, 
producing boay union, with no b:i.d results. In several cases treated in the 
London hospitals, however, erysipelatous infiammation and burrowing of 
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matter from the wounds have endangered both the limb and life of the 
patient after the use of Malgaigue's apparatu!!. 

In view of the length ot time occupied in the above treatment, and of the 
frequently unsatisfactory results, and of the dangers of Malgnigne's books as 
ordinarily used, Lister has proposed to treat recent fractures of the patella 
by opening the joint and wiring the fragments together (Biitish .Medical Jour­
nal, November 3, 1883), with the proviso that no one shall attempt the 
operation who does not feel certain that he will keep the wound aseptic. 
The operation is thus performed. A two-inch incision is made down the 

middle of the patella, having its centre opposite the frnc-
F10. 9G. ture, and deepened till the joint is opened and the frag-

ments bare in the line of the wound. All fluid is pressed 
from the joint, and clot, etc., scraped from the fru.ctured 
surfaces. With au ordinary brad-awl oblique holes are 
now made from the superficial to the fractured surfaces 
at poiats as nearly as possible corresponding, and a piece 
of silver wire r\r inch thick, is pushed into each hole as 
the awl is withdrawn; a hollow needle like Tbornas's 
(Fig. 73, b) would greatly facilitate its passage through 
the second fragment. A pair of dressing forceps is next 
pushed from the deepest part of the joint on the outer 
side through to the skin, cut down upon, opened so as to 
tear a free paesage, and then a short drainage tube is 
pulled into the joint as they are removed. The frag­
ments are now drawn strongly together by pulling on the 
wire with sequestrum forceps, and the wirt" is then twisted 
through more than half a circle (Fig. 44), it.a ends cut 
short, and the two kooks hammered down. The skin 

Ma.lgfl.igne'B h ooks ror wound is sewn up closely. Passive movement should be 
fractured pa.h'lin. begun on the third day, and the patient may be dis­

charged walking in six weeks. 
The results of this operation will vary with the skill of the surgeon in the 

nse of antiseptics. Of 20 completed cases collected by Turner (Olin. Soc. 
Proc., 1883), union seemed bony ill all but 1; movement was perfect or 
good, most of the patients being able to kick strongly, in 16, although 2 of 
these suppurated; in 1 union was fibrous; and in 3, more or less complete 
ankylosis resulted. One of the latter was again broken, the teguments also 
yielding, and the compound fracture required resection of the knee. A 
similar case of refracture has occurred. It is probable that imperfect appo­
sition of the fragments caused weak union, hence the necessity for great care 
in bringing the fragments accurately together. 

The dangers to life and limb, then, are at least as obvious as the advant· 
ages of the operation. Each surgeon must decide for himself whether and 
when he will undertake it, so much depends upon bis general succeEs in 
keeping wounds aseptic. \Ve think that it should not be done in recent 
cases without strong special reasons; for even Lister cannot be certain of 
asepsis. 

But in the treatment of old fractures with long union or none, and dis­
abled limbs, all are agreed that the above operation is the proper treatment. 
In these cases it is sometimes extremely difficult to bring the fragments into 
contact; in one case they were left one inch apart after division of all strong 
tendons and bands around (Jordan Lloyd). Of 28 completed cases (Turner, 
loc. cit.), there were 2 deaths from pyremia and acute septicoomia, the latter 
after amputation for acute suppuration in the joint; in 9 cases complete, and 
in 3 partial, ankylosis resulted, more or less suppuration occurring in Rli but 
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1 of each kind; in 1 the operation was abandoned, as the fragments cc.uld 
not be dra"n together i in 1 the union was obviously fibrous, 1 broke ngain 
during paesive mon~rnent, but was ultimately improved, and in 11 the result 
was good. All except those that died were beut-fited, as their joints were 

r.
revinusly ueelees, but. many were evidently in considerable danger. Doubt­

ess the results "ill improve as surgeons become more experienced in anti­
septic treatment. 

If acute inflammation or suppuration occur during simple treatment or 
after wiring, employ the treatment for suppurative arthritis. 

2. FRACTURE BY DIRECT VIOLENCE is generally romminuted, rarely 
longitudinal. There is usually much inflammation, but not much separation 
of fragments; so that immobilization of the joint in the straight position, 
and relaxation of muscles, suffice until inflammation has been subdued. 
Then, if desirable, an immovable splint may be applied. 

If there is any injury of the skin, render it aseptic, and wrap the joint in 
a. lar~e quantity of ealicylic wool with uniform preesure. 

3. Co:r.1POUND FRACTURES may be treated by wiring of the fragments, 
unless the other bones of the joint are comminuted, when excision will be 
necessary, or amputation if the soft parts are torn away or the poplitea.l 
veesels injured. If the facilities for antiseptic treatment are slight, and it is 
necessary that the patient should be tramported any considerable distance, 
the surgeon will lean towards amputation rather than excision, where one or 
other is neceesnry. 

FRACTURES OF TIIE LEG.-Botb bontS may be broken, or either tibia or 
fibula alone; the sound bone in the latter caee acting as a splint, tending to 

~[ffivc~~~-dij?~~~:~~J~r~~sth;s~r:1T;~~s~1:nf~o~nfneJ:~!~~~o1!~~~~:~cht~:r;~~j: 
upon the feet, from '\\ hicb an oblique fracture of the tibia from behind 
downward and forward at about the junction of the lower and middle thirds 
(thinnest point) usually results; tbe fibula may yield at the same level or 
near its 11eck. In this ordinary fracture of the tibia the upper fragment is 
sharp and pointed, lies immediately beneath the skin, and is easily forced 
through it by alterupts to stand, by the weight of the unsupported foot if 
the patient is carelessly lifted, or by action of the calf muscles. lJ ence 
compound fractures of the tibia are more frequent than of any other bone. 

But fractures from direct violence are not uncommon, the bones breaking 
at the points affected, and the fracture of the tibia being more transverse 
and often comminuted; these injuries too are often compound, the skin being 
cut by the sharp crest of the tibia. 'Vhen involving either end of the tibia 
they frequently extend into the joint. 

The more transverse a fracture is, the less the displacement. The long 
calf muscles always tend to cause shortening by drawing the lower fragments 
up and back; in fractures of the tibia high up, the quadriceps extensor 
often seems to pull the upper fragment forward . 

The diagnosis of fracture of both bones is usually easy i and the tibia, 
being subcutaneous, generally causes no difficulty-inability to stand, and 
sorue slight irregularity, localized pain, swelling, and tenderness being found 
at a point not directly injured even when the positive signs of fracture are 
slight. In the upper two-thirds of the fibula the diagnosis may be impos­
sible; pain constantly referred to one spot when the bones are pressed 
together at a distance from that spot is very significant. The fibula breaks 
most commonly about three inches above the malleolus. 

TREATJ\IENT.-For mode of reducing displacement, if present, seep. 231. 
To guard •gaiust rotatory displacement, the rule is to keep the ball of the 
great lo• iii line with the inner edge of the patella. When a leg is extended, 

18 



27-! INJUH!Eti AND DISEASEti OF BONE. 

these two points and the anterior superior iliac spine are practically in line. 
Considerable care is required to guard against rotatory deformity with certain 
splints (Arnold, Macintyre), which, whilst they fix the foot, allow the femur 
and upper fragments to rotate out; the patient then recovers with the toes 
turned in, a much commoner deformity than the converse one. The ideal 
spint should allow the fragments to move together, but not separately. 

There are many plans of treating these fractures, the most generally useful 
being the immovable splints, Cline's leg splints, l\facintyre's and Arnold's 
splints. 

Whenever it is deemed safe to put a fracture of the leg up in plaster at 
once, there can be no better treatment; if swelling is at all feared, raise the 
foot well, or employ even vertical suspension for twenty-four to forty-eight 
hours. 

When this is not desirable, fractures below the middle of the leg are 
generally best treated by buckling two Cline's splints (each with a foot­
piece) firmly to the limb, whilst it is held in good position, and then apply­
ing a bandage which can be removed without disturbing the fracture. The 
limb may be slung in a Salter's cradle, or, if there is much difficulty in pre­
venting upward and backward displacement of the lower fragment, it may 
be laid upon its outer side with the hip and knee fully bent, and the knee 
supported by a pillow if necessary. The patient soon gets used to the posi­
tion, which relaxes the calf muscles. 

In fractures above the middle of the leg it is necessary to control the thigh, 

~~e M~~:t~:~~sm=~~ A~;~!d?sg .~ri~~i.en~~~ldbfi~r .~~~1~t~~ts6e2:~isa;dd~~: 
knee straightened as much as possible to relax the quadriceps extensor. 

ke!~~n~{:'k:fe~i1~ti: =~ia~ef~~li:, ~::e~t~,·~~~1:~i~ab:~:1;fe~ ;~~~tli.d bft 
is straight, and only part of the thigh-piece is shown in Fig. 97. One must 

FIG. 9i. 

llaciotyre'e epliut 

be chosen in which the foot-piece is not driven by the leg to the end of the 
slots in which it runs. Then the foot should be sewn into a close-fitting 
flannel sock having tapes attached to the plantar surface of the heel; these 
are tied to a button on the under surface of the foot-piece, and suspend the 
foot to it at a proper height without making any special pressure on the heel. 
Next fix the foot firmly to the foot-piece by strapping. Now adjust the angle 
of the splint, see that there is no rotatory displacement, and bandage from 
above the fracture up to the top of the splint. Having thus obtained ~fixed 
point, such extension as may be necessary is made by dragging the foot and 
foot·piece downward, and then fixing the latter by screwing up the screws 
upon which it runs in the slots. Lastly, a figure-8 bandage round the foot 
and ankle, reaching up to the fracture, is applied. The splint is intended 
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to be fixed to a block of wood; but this should never be done. It should 
always be slung to allow the foot to rotate out with the femur. Maci11tyre's 

~:~~!~r~:lfefi ~~~%~d,s~~~n~!d:!~~r;r~::::e!!~! ~~~~~~eon~ ~~aec~:J: ~r~1: 
becoming soaked with putrid discharge . 

.Arnold's splint consists of a Oat iron foot-piece and back splint bent to 
about 160 degrees opposite the knee. The limb is fixed to this (properly 
padded), and then a padded wooden splint is buckled on each side of the 
leg. The apparatus is slung by two straps passing through slits in cross-

~;i~~~o:t~r~~~~ ~o th bee s~~i~~ ff~~ tlu~~f n ~~ rt~~g}~o~i~~11!~i:~ i ~e:~c!te a~d~~e~ 
femur and upper fragment rotate out within the bandage. This splint 
should therefore be slung with the toes pointing a little outward, as in sleep. 

In the United States fractures of the leg are usually treated by Dr. Buck's 
method, the American stiri·up (Fig. 98). This consists of a broad strip of 

Fto.98. 

'\'eight exteu,,ion by the American stirrup . 

strong adhesive plaster, attached by its ends to the sides of the leg below 
the fracture, leaving a long loop, a, below the heel. The ends of plaster are 
fastened to the leg by imbricated cross strips, c, and the sides of the loop are 
prevented from pinching the sole by a piece of wood, 61 wider than the mal­
leoli. To the centre of the piece of wood is fastened a cord, which passes 
over a pulley, <I, fastened to the foot of the bed at the proper level. Exten­
sion is made by a weight, e, sufficient to neutralize the action of the muscles. 
Counter-extension is provided for by raising the lower part of the bedstead, 
J, on wood-blocks. Coaptation splints (Cline's) are also used to the fractured 
part, when the fracture is oblique. 

Fractures of the fibula generally require six, of the tibia seven, and of 
both bones eight weeks to unite. When a joint is involved,passive movement 
should be begun in the fourth or fifth week, and the joint should always be 
treated iu that position which will be most advantageous should ankylosis 
result. 

FRACTURES IN THE VICINITY OF THE ANKLE are of several kinds. (1) 
Simple fracture of the fibula three inches or less up. (2) Ditto with frac­
ture of the internal malleolus or rupture of the internal lateral ligament of 
the ankle. (3) Fracture of the lower ends of the leg-bones with fissure into 
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the ankle-joint, and sometimes driving up of the astragalus between the mal­
leoli , causing characteristic widening of the part. ( 4) Fracture of both 
mal1eoli with displacement of the foot backward. The second variety is that 
known as Pott's fracture; it results from violent twists outward of the foot. 
The fl)(\t is usually everted, sometimes extremely so, and sometimes it is also 
displaced backward . Cases have occurred in which these displacements, 
especially the latter, could not be overcome, even under chloroform and after 
section of the tendo Achillis. 

All these injuries are best treated by Cline's splints or plaster of Paris. 
In extreme eversion Dupuytren's splint (Fig. 99) is sometimes used. It is a 

F10. 99. 

Dupuytren'ssplintspplicd. 

straight plank padded so thickly opposite the lower half of the leg-down lo 
the internal malleolm-that the foot cannot be dragged in to touch the wood. 
It is fixed above first; then the foot is drawn in by a figure-8 bandage. 

CoruPOUND FRACTURES of the leg are treated on the principles laid down 
at p. 238. The best splints are Cline's, one or two, outside the dressings, 
where the discharge is likely to be free; Arnold's splint when the fracture 
is high up; and a fenestrated immovable splint (p. 233) BS soon BS possible 
in aJl cases, and from the first in cases neither due tu great violence nor 
lar~ely compound. 

FRACTURES OF THE FooT.-Simp]e fractures are rare, general1y due to 
falls on the feet, and most commonly affect the calcaneum. If the tuberosity 
is torn off and drawn up by the calf muscles, the treatment is complete flexion 
of the knee and extension of the ankle as for ruptured tendo Achillis. A 
fragment of the astragalus may be thrown out of its place forward or back­
ward and to either side; if irreducible, antiseptic excision will be necessary. 
Usually in these cases there is little displacement, and immovable splints 
fulfil all requireme1.1 ts. .Metatarsal bones are sometimes broken by direct 
violence. Compound fractures are usually attended by so much damage to 
soft parts that amputation is necessary. When in any doubt put the part 
up antiseptically and wait: always save as much as is possible, especially 
the heel and ball of the great toe. 
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CHAPTER XXVI. 

DISEASES OF BOXE. 

ATR01>11y OF TIIE Bo::ms is marked by diminution in weight, the size, as 
a rule, rernllining unaltered. The bone may be reduced to a thin shell of 
compact tissue and the cancelli to fine threads, the meshes between which 
are filled with fat. The causes are: 1. Disuse, atrophy being extreme in 
the tarsus. for ex.ample, in old·standing cases of knee-joint disease; and this 
atrophy must be remembered when undertaking the reduction of old disloca­
tions. 2. Old age; the long bones suffer chiefly. 3. Pressure, seen in the 
efftict of chronic hydrocephalus upon the skull bones and of aneurisrus and 
tumors pressing upon but not invading the substance of bones. In all these 
cases Wagner states that absorption is effected, as in normal growth, by 
myeloplaques. 4. It occurs iu some forms of mental disease and especially 
iu general paralysis. Sometimes fragilitas ossium occurs in people otherwise 
apparently healthy, and it may run in families . 

HYPERTROPil\' OF Bo~ES is occasionally met with as a congenital defect, 
or as the result of hyperremia. of the part, from the existence of a large ulcer, 
of inflammatory disease near the epiphysis, etc. Most cases of enlarged 
bones are distinctly due to iu81unmation. 

ARREl:iT OF GROWTrr must be distinguished from atrophy. It occurs 
e~pecially in parts the seat of spinal paraly::iis before growth is complete, 
also in cases of disuse. Early ossification of the epipbyses after dislocation, 
epiphysitis, or rickets ha.i;i a like effect. 

NEURALGCA IN BoxE.-The bones, like other parts, are subject to that 
severe and continuous pain which is known by the name neuralgia. The 
patients are generally women; the part a.ff~cted the condyles of the femur, 
or the head of the tibia or humerus. D<:1ep·seated abscess, syphilitic or 
tubercular deposit, may be mistaken for neuralgia in bone. (See" Diseases 
of the Nerves.") 

INFLAM:UATORY PROCESSES IN Bmrn. GENERAL PATHOLOGY. 

A "bone" in the living body consists of compact and cancellous bony 
tis:me, and is covered by the vascular periosteum, whilst its internal spaces 
are filled with yellow or red marrow, according to the particular bone and 

! ~g n:e~el~::di:1i :~~ocuo~:!~~ vbeo~e ~~e r~nn:i:;e:e~\~e!~e t~~a;e~T!8; t~~~t~i:d 
the medulla. Each of the soft parts of a boue-periosteum and medulla­
may be primarily and chiefly inflamed; but it must be remembered that 
very frequently periostiti.s and oBteomyelitis occur together. The inflamma­
tion may be acute or chronic, and all degrees of the process are met with 
from the least to the most intense. The bony tissue takes no part in the 
process; it suffers only secondarily, and becomes either thickened, eroded, 
or die.i.:.. But it is tbe custom to speak of inflammation affecting the soft 
parts in Hwersian canals or caocellous spaces as ostitis. 

PERrOsTLTrs is characterized by cell·exudatiou into the deeper layer of 
the periosteum, raising up the superficial fibrous layers and stretching tbem 
tighl.; ol the same time tbe ves3els entering the Hwersian canals are more 
or lw stretched and drawn out vertical to the bone surface. 'Ve now find 



278 DISEASES OF BONE. 

upon the surface of the bone a low swelling usually en lied a node, dying away 
gradually at its edge, red or purple in color, and either soft and gelatinous 
or hard and fibrous in nppearance, according ns it consists largely of round 
cells or of spindle cells and fibrous tissue. The surface of the bone appears 
unchanged; the microscope shows cells invading the Haversian canals, but 
as yet little or no erosion has taken place. This is simple periostitis. The 
cell infiltration may rapidly or slowly break down into pus (acute and chronic 
suppuralive periostitis), stripping up the periosteum more or less widely, and 
finally bursting through it at one or more points. In the acute case hard 
unallered bone ruay be seen and felt through these apertures i it is_ white, all 
superficial vessels have been destroyed, but not necessarily dead. It necroses 
if the irritant has been so intense as to cause death of the veesels in the 
Haversian canals, so that circulation cannot soon be reestablished. It is 
practically certain, however, that an intense irritant directly destroys the 
life of bone apart from its action through the circulation; for, in simple 
fractures, pe1·fectly loose fragments do not die, and uuder aseptic conditions 
bone may be transplanted . Total necrosis is sure to occur if suppurative 
osteomyelitis and periostitis occur together. From periostitis alone the bone 
often does not die in its whole thickness i circulation is maintained in the 
deeper parts, and the superficial layer is ultimately thrown off by ulceration 
of the living bone where it joins tbe dead (p. 61 ). The dead fragment is 
called a sequestrmn. This process generally occurs upon the shafts of long 
bones i it sometimes follows an injury or exposure to cold, and usually runs 
the course of a simple acute abscess, but there is an extremely acute form 
which is generally infective (acute infectfoe periostitis). 

In chronic suppurative periostitis, which usually occurs in connection with 
cancellous bone (vertebrre, tarsal or carpal bones, epiphyses of long bones), 
and secondarily to a focus of chronic suppurative osteomyelitis or chronic 
"ostitis," the bone bare at the bottom of the abscees is eroded and softened 
by the cell-growth of the primary inflammation. In long bones, however, 
erosion of the shaft, and in short bones of the surface, may start from be­
neath the periosteum, the young cells extending theuce into the Haversian 
canals and widen ing them by ulceration. This process of ulceration of bone 
is called caries. It is usually scrofulous-tubercles being found in the peri­
osteum and also in the spongy granulation tissue which often springs up 
after the opening of the abscess-and occurs chiefly in the young. A syphi­
litic caries is also well known . 

There is a chronic suppurative periostitis met with especially about the 
phalanges of strumous children, coupled, not with caries, but with superficial 
or total necrosis. 

It is much more common for a periostitis to end in ossification-osteoplastic 
periostitis-than in suppuration. Bone may form early and rapidly round 
the bloodvessels running between the elevated periosteum and the Haver­
sian canals i the little tubes of bone form continuations of the latter. To­
gether they make up a mass of spongy bone, at first easily detached from 
the surface of the bone, and containing a highly vascular marrow in its, 
chiefly vertical, spaces; but as time goes on the line between new and old 
disappears, and very frequently the vascular spaces in both become abnorm­
ally filled up by 0'8eous layers, and the bone proportionally dense (sclerosed). 
These periosteal deposits are called osteophytes; there may be a layer of 
uniform or varying thickness over the whole bone, or a ring round, or a. 
patch upon one part, or osteophytes may assume sharp-pointed and promi­
nent, or low rounded forrus. Whenever a bone is found pathologically 
thickened, we know that the periosteuru has been laying down bone. 

Chronic irritation of slight intensity is required to cause this form, and 
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syphilis frequently supplies it in cases of osteoplastic periostitis of single and 
of many bones; but often no cause can be discovered. Osteophytes are 
common around sequestra and carious foci, over abscesses in bone; and so­
c1'1led 11 expansion" of bone, over cysts, tumors, and foci of chronic osteo­
myelitis, is due to continuous deposit of bone by the periosteum whilst the 
deeper parts are remo\·ed by the morbid process. Bone sometimes forms in 
tendons inserted into the inflamed parts, and sometimes loose plates appear 
in adjacent connective tissue. 

OsTITJB.-We have already said that the bard substauce of bone takes no 
part in inftammation, but suffers only secondarily to the changes which 
occur in its soft parts; nevertheless the term is justified on tbe same grounds 
as myosit is, neuritis. 

ACUTE OsTtTlS accompanies acute periostitis or osteomyelitis, but there is no 
time for naked·eye change in the bone. Consequently, ostitis may be looked 
upon as a chronic process having two chief results-removal of bone, such 
as occurs physiologically in the formation of the medullary canal (rarefying 
ostitis), and the laying down of bone, as in the formation of compact tissue 
(sclerosing ostitiA). 

RAREFYING 0STITIS (inflammatory osteoporosis, caries) is due to erosion 
of bone by a round-celled exudation which replaces the marrow proper. A 
tarsal hone thus affected will have its spaces full of vascular, grayish, semi­
translucent granulation tissue instead of the usual yellow marrow. 'Vhere 
erosion is proceeding, the bony laminre show numerous small semicircular 
notches (Howship's lacunre), and in many of these lie giant cells (osleoclasts). 
The inflammation may subside and the removal of bone be replaced by its 
formation, generally in excess of the normal, the result being sclerosis of the 
diseased part. But very commonly the cell-growth degenerates1 breaks down 
into pus, or caseates and perhaps subsequently softens. Thus a chronic ab­
scess forms, suppurative periostitis is either coincident or secondary, and 
when the skin bursts a soft ulcerating carious surface of' bone is left bare 
(p. 278 ). The abscess may not burst1 but may remain locked in the bone, 
exciting sclerosing ostitis and periostitis (chronic abscess of bone). Not infre­
quently the iufiltrnting cell-growth dies and cnseates before the bony septa 
around which it lies are absorbed; their blood supply is cut off: and they 
too die and appear ns sequestra in the pus of chronic abscesses. Sometimes 
a mass as large ns a. filbert may thus be killed (caries necrotica). The in­
flammation, however, by no means always runs these courses. For years it 
may go on eating away bone without the formation of any pus (caries sicca, 
ftmgosa ) ; and the bone, unable to bear the weight thrown upon it, yields 
and deformitz results. Ultimately recovery may occur by the process above 
mentioned . fhis is most often seen in the spine and epiphyses of long bones. 

The causes of rarefying ostitis are many. This is the process by which the 

:~~~l;fu~~~:de~ i~o~=~~~:s s~;~:n~~,u~ee~!~~ ~~Tf~~~rit~s t;":r%~-fe~ ~:;:~ 
that bone is removed under pressure from an aueurism; tumor, etc. 1 or that 
a sequestrum is loosened. Syphilis commonly produces gummatous infiltra­
tion of the periosteum, and, starting thence, of the bune (ostitis), which 
assumes a worm-eaten appearancei after a time the vessels of the new growth 
become obliterated (p. 117), it caseates, suppuration follows, and a carious 
focus is left bare, often with sequestra adhering to it, as seen in syphilitic 
disease of the skull. Arounrl it osteoplastic periostitis and sclerosing ostitis 
are generally marked. By fnr the greater number of cases of caries are 
those known as Brrofulous; all those affections of the spine, carpus, tarsus, 
phalanges, and spongy ends of the long bones which are so common in chil­
dren and young people. There is uo longer any room for doubting that the 
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great majority, if not a.II, of these ca3e3 are tubercular. Their microscopic 
anatomy (gray granulations being tolerably frequent), the frequent demon· 
stration of B. tuberculosis in the granulation tissue and the ioocule.bility of 
pus from it, the pathological cour.se of the cell·growth, the clinical cour3e of 
the disease, and especially the frequency of general tuberculosie among the 
causes of death, unite to make the demonstration complete. 

ScLER03I:NG OR CONDENSIYG OaTITIS corresponrb to other "productive" 
inflammations; in bone the cell·growth ossifies. New bone is laid down by 
the medulla; Haversian, ca.ncellous spaces, and medullary canal are more 
or les• completely filled up, and the bone become3 solid, heavy, ivory-like, 
anri frequently enlarged from coexisting osteoplastic periostitis (hyperostosi& 
eburnea). 

Its cau.:ie, like that of osteoplastic periostitis, is a chronic irritant of the 
lowest intensity. \Ve find it round about a sequestrum, an ab3cess in bone, 
or a carious focus (thougb. least commonly when this is tubercular). Some 
cases are due to syphilis i but it is often impossible to discover the cause, 
especially in cases where many bones are affected. 

03TEO\lYEL1TIS.-HJ.ving considered the chronic aff~ctions of the marrow 
under the varieties of ostitis, we have now to speak only of the acute in ft am· 
mations, which may ha sp:mtan~ou:i or traumatic. In spon.taneouj diffuse osteo • 

Pw. 100 

The result ofowtoopla.91ic perioetiti.a aud 
1eforobingostitill. 

Fw.101. 

Necrosis of the lrnrucn.11 frou1 acu10 infecfrre 
osteomyelltiB. 

myelitis the medulla becomes at first intensely hyperremic, then redematous 
swollen, and of f'.!Urple color, often clotted with actual hemnrrhages i on sectiod 
the marrow projects above the level of the saw cut. Next yellow streaks 
and patch~s _appear, so that the aspect is variegated:--yellow, red, and pur· 

~~~los~~~~ 1 ~!'.~l,~:;ss~8J~~:e~~ a0n°J [~r:~!~8c:~e~~~r~~~0e~r~e~:ted~~~~~~rt~~~ 
pomt of the disease. The pus beneath 1t often con tarns globules of oil, forced 
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out from the medulla. When suppuration occurs on both sides of a bone, 
it dies of necessity in its whole thickness; and there is great danger that it 
will die either superficially or centrally when pus forms on one or other sur­
face as the result of so intense and acute an inflammation. The inftamma­
tion may remain fairly localized or may spread from end to end of the bone, 
causiug separation of both its epipbyses and death of the whole shaft. Some­
times one or other joint 1mppurates. 

Sometimes abscesses form in the soft parts around the bone. The veins 
leading from the bone are thrombosed, and in many cases contain clots un­
dergoing puriform softening, having become infected from the abscess. It 
is thus that this disease is so frequently associated with secondary foci of 
suppuration in the viscera, serous cavities, etc.-complications which may 
nppear before the skin is broken. The pus invariably contains micrococci, 
which have been cultivated, found to have a characteristic growth 1 and in­
jected into animals without injurious effect until bones were broken or 
bruised, when suppurntive osteomyelitis set in. In man a history of injury 
or cold is frequent. Some regard these cocci as not only the cause of the 
disease, but as organisms specific to the disease; others (Kocher, D. Zeil8chr. 
J. Chir., xi.) as organisms which would excite suppuration wherever they 
10¥~~·disease has occurred during many acute specific fevers, but whether 
or no from the action of the causes of these diseases is unknown. 

Diff1ue traumatic oateomyelitis starts from septic amputation, wounds, and 
compound fractures, the medulla being invaded by organisms from the wound 
Klebs) . The morbid appearances are much the same as those above given; 

but the periosteum is only slightly affected, the marrow projects from the 
end of the bone like a fungus, and becomes gangrenous, putrid, and discolored, 
whilst it is quite sweet in the spontaneous form. Embolic pyremia and acute 
septicremia are frequent complications. Severe compound contusions of 
bone may be followed by this disease. It may affect flat and short bones, 
as well as those of the limbs. 

Traumatic osteomyelitis is not usually diffuse; it may be very limited, 
leading to the death of only a small portion of bone, such as the ring-shaped 
sequestrum which so often separates in septic stumps. Small sequestra, 
indeed, frequently form in aseptic stumps1 the saw having, presumably, 
killerl them directly. 

We must now turn to the clinical aide of bone diseases. 
ACUTE PERIOST!T!S (p. 277).-There is usually a history of injury, expo­

sure to cold, syphilis, or the patient is suffering from acute rheumatism or 
one of the acute specific fevers. It generally occurs on thinly covered bones, 
especially the tibia, ulna, clavicle. 

The symptom..s are more or less acute pain and tenderness, swel1ing fixed 
to the bone and dying gradually away at the erlge, and the skin over it being 
but little aflected. The ending is usually resolution; but the case may run 
on to suppuration, when the skin reddens and swells, the fever rises, and all 
the symptoms become more severe. The process is circumscribed, and 
necrosis is superficial, or does not occur. 

TREJ.l'MENT.-Rest, elevation, belladonna, aud fomentation in all acute 
cases; early incision if pus forms i iodide of potassium, if there is any history 
of syphilis, and anodynes for pain. In prolonged cases, marked by constant 
pain worse at night, a subcutaneous cut through the node down to the bone 
often gives great relief. 

CnnoNrC 0.:sl'EOPLASTIC PERIOSTITIS and ScLEROSING 0STITIS may result 
on the subsidence of an acute inflammation, or be due to syphilis, to the 
presence in the bone of a sequestrum, an abscess1 or a carious focus, especially 
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syphilitir. Sometimes many bones are affected, and without obvious cause; 
in children a suspicion of congenital syphilis will be justified. The symptoms 
are enlargement and weight of one. or more long bones in whole or in part, 
with much aching pain, worse at night, and in damp, cold weather. 

TRt.:ATMENT.-Iodideofpotassium internally, and constant warmth locally, 
will usually relieve the nocturnal pain ; in tolerably recent cases counter· 
irritation may do good. Of course, any local disease will be looked for and 
treated, especially abscess. A linear cut into the bone with a IIey's saw fre­
quently relieves the pain of chronic subcutaneous nodes; trephining is still 
more efficacious. 

AcuTE PRIMARY INFECTIVE PERIOSTITIS A.ND OsTEOMYELITIS (Lilcke). 
(Acute Necrosis, Typhus des Membres, Acute Necrosial Fever).-This dis-

~~~~:stfb~~~!~"tt~~~~~l~ys~e~1 ~.:~~~!fi~~ ~he £~~;:e:x;:i~~!~Yi ~J~r;1 :r0:~ ~];;~ ~= 
to cold, but these are only predisposing conditions; it is almost certainly 
due to the action of some generally infective organism-perhaps the micro· 
coccus which has been isolated (p. 281.) 

SYMPTOMs.-The patient is taken ill, usually suddenly, with high fever 
and perhaps a rigor and delirium ; there are severe pain and tenderness nt 
the affected part, so that the limb may be quite helpless; after two, three, 
or more days, according as the disease begins in the periosteum or medulla, 
the part becomes cedematous and more or less reddened, varying with the 
depth of the bones. After some days crepitus may be obtained at one or 
both ends of the inflamed bone, indicating separation of the epiphysis; and 
the symptoms of fluid in a joint may be added. The fever continues very 
high; and at any time the rigors and metastatic inflammation of embolic 
pyremia may set in. 

The result may be death from septicremia or pyremia before or after the 
opening of the abscess; or1 later, from hectic or some intercurrent disease. 
There is reason to believe from the early symptoms that some cases of this 
disease abort befor~ suppuration occurs; and Beck says that those cases end 
in enormous thickening of the bone. In the great majority of cases abscess 
occurs and spreads rapidly until it is opened or bursts; necrosis almost inva­
riably results-total, superficial, or central; and, as a rule, great and general 
thickening of' the hone follows. Early ossification of the epiphysis is likely 
to occur if the part is separated, or the sequestrum approaches it nearly. If 
the epiphysis is uninjured, growth may be abnormally rapid under the slim· 
ulus of increased blood-supply. 

TREATME:-JT.-At first, fever is the only symptom to treat. So soon as it 
is evident that deep-seated inflammation is its cause, foment assiduously. If 
the case gets worse, watch carefully for the earliest reddening or certain 
fluctuation, find the point of maximum tenderness and swelling, and make a 
free incision here under antiseptics right down to the bone. It is helter to 
incise before pus is present than after it baa bared the shaft from end to end. 
When the pus is evacuated, unless the patient is already suffering from 
pyremia, the temperature falls considerably, but is usually some time in 
reaching normal. Separation of the sequestrum and thickening of the femur 
then proceed. 

If one epiphysis is loose it should be kept in position by apparatus. Look 
to drainage, and await the separation of the sequeslrum nud the formation of 
a shell of new bone. If both epiphyses are loose, some surgeons still allow 
the shaft to remni11 as a spanner to keep them apart; but most surgeons 
remove it in nne piece or after division with the chain shaw. Extension is 
kept up and the periosteum forms new bone. 



K ECROS!ti. 283 

The nature of fluid in a joint should be ascertained before anything is 
done; if it is pus, amputation is indicated. 

Lhstly, if symptoms of pyremia set in, or if the patient is obviously Josing 
ground, either after the opening 01 the abscess or later from suppuration, 
amputation should be done. 

DIFFt.:sE TRA.t')IATIC OsTEO:UYELITIS, such as results from septic amputa­
tions, resections of joints1 contusions of bone, compound and especially gun­
shot fractures, the general symptoms, pain, and swelling, are very similar, 
but the pus formed in the medullary canal escapes in quautity by the open­
ing. Tbe soft parts retract from bone which has necrosed, as is specially 
well seen in contused skull bones in which this process has arisen. 

'fREATMENT.-There are three methods: (1) In slight cases drainage and 
antiseptics may be employed, and the separation of the sequestrum awaited. 
(2) In severe cases the choice lies between amputation or rearnputation at 
the joint above, aud (3) removal of the whole of the marrow with a sharp 
spoon, and npplying iodoform freely to the interior of the bone. If it is 
probable in a compound fracture that amputation will ultimately be re­
quired, and also that the patient will have a fair chance of recovery if 
amputation is done at once, this treatment had better be chosen. Under 
other circumstances scraping out of the medulla should be tried. Sto11 has 
reported six and Petrowski eight successful cases occurring in stumps i and 
Keetley, in a recent fracture of a chronically inflamed femur, scraped out 
the marrow from end to encl and then wired the fragments, union without 
necrosis occurring. 

CeRONrc ABSCESS is a rare consequence of ostitis, and is usually tuber­
cular i there mtiy be a history of injury. It occurs in cancellous bone, 
especially in the extremities of the tibia; much more 
rarely in the medulla. For mode of origin, seep. 279. 
A cavity lined with a vascular membrane, and filled 
with pus, is formed in the substance of the bone, which 
is usually very dease around it (Fig. 102). The whole 
bone may be much thickened. There may possibly be 
a small piece of necrosed bone confined in the cavity, or 
some caseousstufl'. 

SYMP'l'OMs.-Abscess may be suspected when, in 
addition to permanent inflammatory enlargement and 
long-continued tenderness, there is a fixed tensive pain 
at one particular spot, aggravated at night, and unre­
lieved by any remedy, though it may have occasional 
remissions. 

}"'10. 102. 

Abscess is only one of the causes of osteoplastic peri­
ostitis (p. 278); strictly localized pain and tenderness 
render it the probable one. There is always danger .\Wice~~ in tl•c tibia; 

that abscess near an epiphysis will burst into the joint, auity lined i.y ~mooth 
causing destructive arthritis, or into the epiphysial line. gu~iening membrane. 

TREATMENT.-Suspicion of absce~s justifie.s the per-
formnuce of linear o;sleotomy-i. e., a saw cut into the bone, with antiseptic 
precautions. The treatment will do good any way; and if pus wells up 
along the saw a small trepbiue will soon give sufficient drainage. 

NECROSIS. 

Extensive necrosis occurs almost solely in compact tissue like the shafts of 
Jong bones, but necrosis of small fragments is frequent in cancellous bone, 
and a whole epiphysis may die. Its immediate causes may be enumerated 
thus: direct injury killing everything, or stripping off the periosteuru and 
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bruising the medulla-e. g., in amputation; acute or chronic suppurative 
periostitis or osteomyelitis, and especially both together; rarefying ostitis 
ca.seating before the bone is absorbed; sclerosing ostitis, causing obliteration 
of the vascular canals over a considerable area, which dies as a consequence. 
Sir J. Paget has described this last variety as quiet necrosis; there is no 
suppuration, but the presence of the sequestrum helps to keep up the ostltis. 
The patient suffers from all the symptoms of chronic osteoplastic periostitis; 
ultimately spontaneous fracture may occur. Then the diagnosis made is 
likely to be "malignant growth," amputation is performed and the seques· 
trum found, probably only partly separated. If fracture does not occur, the 
trepbine, used to relieve pain, may reveal the dead bone. That the sequea­
trum is not separate, even after many months, is owing to a continuous slow 
spread of the sclerosis and consequent necrosis. 

In many cases we do not know the remote causes; but syphilis, tubercle, 
the acute specific fevers, especially typhoid, and phosphorus in the special 
case of the jaws, are recognized as such. 

SEPARATION OF SEQUESTRUM AND REPAIR.-,Vhen a portion of the shaft. 
of the tibia dies as the result of suppurative periostitis, the pus first of all 
raises up the periosteum from the bone and then bursts through it at one or 

several spots. The membrane now granulates and begins to 
F10. 103. form new bone, leaving apertures of varying size where it 

hM itself been destroyed. We thus get formed a shell of 
new bone with holes in it (cloaca), through which pus 
escapes and a probe passes down to touch the sequestrum. 
Meanwhile a rarefying ostitis bas been excited all round the 
sequestrum, the groove of demarcation has formed, and in 
the course of months or even years, according to the size of 
the sequestrum and the bone affected, the femur and flat 
bones taking the longest time, the piece of dead bone is 
thrown off, or becomes loose in its case. Fig. 103 shows a 
certain amount of case, but either part has been removed, or 
the periosteum over the front of the tibia had sloughed and 
no new bone formed. Fig. 101 also shows a sequestrum in 
itscnse. 

In cases of necrosis from acute suppuration, the sequestrum 
presents superficially a normal surface i it is irregular where 
living bone has been eaten away from it. But in syphilitic 
necrosis of the skull and cases of tubercular ostitis, the se­
questrum is often rarefied from previous erosion, and in 
other cases it may be dense from previous sclerosis. 

When the sequestrum is removed from its bed of granula­
tions, these grow, fill the cavity, and ossify or form fibrous 
tissue; the new bone is often sclerosed. The shape of the 
bone is frequently greatly altered, but improvement occurs 
with time. 

;~r~!~~~
11

~;";'~:~: th~~~~=~:!s ~{ !!c!o~~~~:~~s~~e~~:~~~~ ~~~1ti~? ;a~e:~~ 
~~e~~~n=~~v:::i:! scess discharges. These often have large pouting granula· 

~~ t~~i;r eiiiphysl• ~~~:c~t~~1:~c~~~~fcsb a:ido:caf g~:;: ~==~0p~~e:~t;tc:~nt~h:t 
bone is at the bottom of it; examination by palpation may 

b:::a~;~!~ke!~~t~~~~!n~~~ef;t:eu~\;: )~~~~ ~~;::~ ha~~~~e~,s~~~ 5w~~id s~f~~~ 
slit up a sinus to examine more carefully for its cause. It must never be 
forgotten that bare bone does not mean dead bone. The longer it remains 
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bare, the greater the probability that it is necrosed; but even after months 
no sequestrum may be found, only osteoplastic periostitis and ostitis compli­
cated by abscess which left a surface of bone that does not heal. 

TREATMENT.-The indication is to remove the sequestrum. As it is im­
possible to tell the limits of this until the groove of demarcation has formed 
well all round, we must wait for longer or shorter periods, as above said. 
Ultimately the probe conveys the information that the bone is loose, or it is 
likely that the process of erosion is far advanced, and that a little force will 
tear away the sequestrum. Then an attempt to remove may be made. A 
smaJI nodule or a thin flake may be loose in three weeks, and lifted off with 
a pair of forceps. In larger cases, a free incision must be made near the 

Fto.104. 

Seque~tn1111 forcepii. 

chief sinus, and deepened along a probe if necessary until the cloaca or the 
sequestrum is reached. If small it may be lifted out; if large, the part 
must be rendered bloodless, and the case opened sufficiently by chisel and 
mallet or cutting forceps, to permit the extraction of the sequestrum, after 
division if this is helpful. A.13 little shell as possible should be removed. Un­
less the case is aseptic it is well to sharp·spoon away all granulation tissue 
before applying sublimate lotion and iodoform to the cavity; this should be 
plugged with gauze to check oozing, which is often free. It 
is difficult to keep such long cases aseptic, but every effort Fm. 105. 
must be made to do so. 

AMPUTATION is required in cases of fixed sequestrum in 
which the patient is losing ground; in certain cases of 
acute necrosis (p. 283); and in cases where a sharp se­
questrum has wounded a main artery and in which the 
condition is so bad that conservation is hopeless. 

CARIES. 

The nature of caries bas already been explaiued under 
the heading of rarefying ostitis (p. 279). Speakiag roundly, 
caries is erosion of bone by tubercular inflammation; 
syphilis is almost the on1y other cause which need be 
mentioned . It attacks spongy bones far more often than 
compact (Fig. 105), the vertebrre being by far the wost 
common I y atlfcted. 

DrAONosrs.-If we take the tarsus, there is a history of 
pain followed by slow swelling, at first perhaps limited to the 
region of one bone, later becoming Jess circumscribed; the 
skin remains pale, unswollen and movable over the swelling 
for a. long time; but ultimately, as all the signs increase, 
it assumes a dusky red color, fluid collects beneath it and 
finally escapes, leaving a ragged purplish opening through 
which pale granulations can be seen. Perhaps more than one opening 
forms. A probe strikes soft gritty bone, which breaks down easily, per­
haps bleeds, and is tender, differing in all these points from necrosis. Thin 
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pus escapes from the sinuses; and when these are connected with a larger 
focus, the discharge may be very profuse and exhausting. 

The dangers are chiefly hectic, albuminoid degeneration, exhaustion, and 
acute tuberculosis. 

TREAT:MENT.-First, attend lo the general condition; it is not too much to 
say that everything depends upon the general heallh. The prognosis varies 
almost directly with the patient's ability to carry out expensive treatment, 
and to spend a long time over it. Tbe diet should be carefully regulated 
and contain a good deal of milk; cod· liver oil should be taken, with any 
other remedy indicated ; and the patient should live at Margate, or some 
other suitable seaside place, changing from time to time. 

Under this treatment, and dressing with iodoform wool and rest, many 
cases get well without operation . 

Among the poor, however, want of time and means necessitate steps to 
expedite the cure. The tendency of surgery is more and more to treat tuber­
cular disease like malignant disease-to extirpate it thoroughly and early, 
whene\·er this can be done, to prevent it from acting as a focus whence 
bacilli may again be distributed. Accordingly, whenever a carious form 

Fto.106. 

A goug<.-. 

is not getting well and it is possible to do so, the part is rendered bloodless, 
the sinuses are slit up, and the carious bone gouged away as completely as 
possible; or, if seen early, this may be done when the abscess is opened or 
the inflamed bone cut into. Sublimate lotion may now be used, then plenty 
of iodoform and a wool dressing. 

In more severe cases excision of joints or amputation of parts-as the foot 
-will be required. 

OsTEITIS DEFORMANS. 

This disease was described by Sir J. Paget in 1876, in Trans. ,Jfed.-Chir. 
&c., from which paper this account is taken. The disease begins in middle 
age or later, is very slow in progress, may last many years without influence 
on the general health, and may give no trouble than that due to bone 
changes. Even when the skull is hugely thickened the mind remains un­
affected. 

The disease affects most often the long bones of the lower limb and the 
skull, and is usually symmetrical. The bones enlarge, soften, and curve ab­
normally under pressure. The spine may sink and seem to sborten

1 
with 

greatly increased dorsal and lumbar curves; the pelvis may become wide, 
the necks of the femora nearly horizontal; but the limbs, however mis­
shapen, remain strong and fit to support the trunk. 

At first, and sometimes throughout, pains may occur in the affected bones, 
varyin~ much in severity and character; not nocturnal nor periodic. There 
is no fever i urine and feces normal; no syphilis; but three of five cases 
were associated with sarcoma. 

PosT-MOR'rErir.-The bones are greatly thickened, the surfaces of some of 
the long bones slightly irregular. Their compact tissue is wider but less 
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dense thnn normal i whilst in most cancellous bones the structure is abnorm­
ally dense. The skull may measure one inch in thickness. l\Iicroscopically 
the changes are those of ostitis and periostitis; a section through a :sarco­
mntous growth infiltrating bone scarcely dif:lhs from one through a simply 
inflamed part. No treatment is known to be of value. 

RICKETS. 

anJb~~~~:bT;0e~~~:t~~sb;e a~re~~ibi1i:=~~~a~~n~1;~ioc~~!d;,~: ~h~:~b~:i~n:eb:d 
feeding, bad air, want of light, want of exercise, and dirt. Of course, 
syphilis often occurs in rickety children and vice versa; but except that 
syphilis depresses the health there is no reason to regard it as a cause of 
rickets. 

The early symptoms are profuse sweating about the head when asleep, 
throwing off the bedclothes, general tenderuess, and dislike of being danced 
and played with. Changes in the bones now appear. The lines of junction 
of the shafts and epiphyses of the long bones thicken and swell out; this 
is most noticeable at the lower ends of the tibia and radius i the junction 
of the bony and cartilaginous ribs becomes beaded; all the bones soften, the 
Bat bones thicken-or thin under pressure. If able to walk, the child 
ceases to do so. He suffers from indigestion, and has diarrhcea with pasty, 
ottensive stools; the belly becomes pr.:>tuberant. If the disease continues, 
changes in the bones become marked. The stature is stunted i the dorsal 
and lumbar spine bowed markedly forward, from simple weakness, in an 
almost uniform curve, but sometimes the curve is lateral; the head is large, 
long from before back, the forehead high, square, prominent, crnniotabes 
common at posterior angles of parietal, fontanelles slow in closing, dentition 
late; the face is small, triangular, with very peaky chin; the chest is beaded 
(rickety rosary), narrow from side to side, prominent in front, with a groove 
running down each side just external to the beads except where heart and 
liver support the chei.it; the pelvis is Battened from before back, if the child 
is kept lying, but if walking about the acetabula are thrust in towards the 
sacrum, as in osteomalacia, and the inlet is triangular; the limbs are bowed 
in various directions-the humerus out at the insertion of the deltoid, fore­
arm bones back above middle, femora forward, tibire forward or forward and 
outward; the latter is the most frequent deformity of all. Genu valgum or 
varum often appears later. The brain, liver, spleen, kidneys, and lymphatic 
glands are sometimes large from increase of fibrous tissue, and to some extent 
of eEWential structure (Dickinson) . The urine contains excess of phosphates-
e. g., phosphate of lime. 

According to Sir ,V, Jenner, the youngest children in large families are 
most affected . The onset of the disease is generally from six to eighteen 
months; rarely it appears at six or eight years or even later ( late rickets). 
As a rule the bones are quite strong by twelve, but they are bowed and 
stunted, the humerus and femur being one·fourth shorter than the average 
(Humphry), the epiphyses uniting early after subsidence of active dise11se. 

PATllOLOGY.-The blue line of multiplication of cartilage cells prepara­
tory to O!:sification is much thickened and irregular both towards the bone 
and towards the epiphysis. Calcification of the walls of the primary 
areolre (spaces in which the cartilage cells lie) occurs irregularly, patches of 
bone or of calcification being found in the preparatory zone and patches of 
large cartilage cells in the formed bone. The primary areolre fuse into the 
secondary, but as deposit of hone on the walls of these is both slight and 
irregular, the bone remains weak. Beneath the periosteum there is also 
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excessive production of ce1ls, but calcification is very backward. Absorp­
tion of the healthy bone, formed before the onset of the disease, goes on to 
form the medullary canal; so ultimately the soft imperfect bone has to bear 
the weight alone. Bending, fracture, thickening at the epiphyses and at the 
margins of bones growing in membrane (skull ) are thus easily explained. 

Nature usually throws out a buttress of bone on the 
F10. 107. concave side (Fig. 107) which gives a flat razor-like 

appearance to the femur or tibia. 

to ;i~~~:o~~~~(n~~~~;ig:)~~~~~ :\~~ ~~~k, ~~ftbeovnee~ 
fourth to one-third water or lime-water, sweetened; 
this may be used instead of mother's milk if that is not 
forthcom ing. The water may he omitted as the child 
gets used to cow's milk. At least a quart shou ld be 
given daily; oatmeal, bread and milk, arrowroot, and 
other starchy foods may now be given, and after twelve 
months a little underdone meat finely minced, fresh 
fish, or egg. No sweets, cakes, tea, stimulants, or pre­
served meat.s should be given. The child is not to 
" Jive as we do" so soon as it bas cut a tooth. The 
child should sleep alone, in a long flannel night-dress 
tied below the feet; the window should be open, but 
the child not in a draught. It should be in the open 
air as much as possible during the day. A child just 
beginning to walk should be kept off its feet for a 
month or two; in older cases that will get about, splints 
should be applied-wooden ones nicely padded placed 
inside or outside the limb, extending to the hip, as in 
genu valgum, or only to the knee. Little straightening 
can be effected so long as a child walks about, but as 

Rickety tibia, thickeoiog the limb grows longer, the curve, if prevented from 
in couca."ity. increasing, will be less noticed. When walking is pre-

vented, elastic traction will do a good deal. A tepid 
bath of salt and water every morning, afterwards a good rubbing with a 
rough towel and massage of all the muscles of the limbs are very U::ieful. 

11 he child should be out in the open air during the day as much as possi­
ble in the sunniest and most open spot attainable, in a perambulator or 
playing on the ground when it is dry. Change of air, especially to the sea­
side, is very beneficial. 

With regard to medicine-cod-liver oil and syrup of the iodide of iron or 
vin . ferri seem to do more than any others. Rickety deformities of the limbs 
are dealt with later. 

A rickety child is liable to catarrh of the bronchi and of the intestine; 
the former, with its weak chest-walls, is especially dangerous. Laryngismus 
stridulus is also frequent; chronic hydrocephalus occasional. 

~foLLITIES OssmM (MJ.LACOSTEON, OsTEOMALACIA). 

This is a disease almost exclusively affecting adult women, especially mul­
tiparre, in which the bones become softened and decalci6ed . In the first 
stage they are softened and extremely vascular; the mA.rrow in the Haver­
siao and cancellous spaces is replaced by a round-celled growth 1 and the 
larninre of bone nearest to this present a clear decalcified appearance. The 
decalcificntion is, therefore, eccentric; the bone may be absorbed all but an 
incomplete, thin, subperiosteal shell; and the cell-growth, at first dark or 
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light red, becomes pale yellow, gelatinous, and often contains much serum. 
As the disease advances, the bones become somewhat thickened, and so soft 
as to be easily cut with a knife. 

The disease is constitutional, and usually affects almost every bone in the 
skeleton, although two instances were reported by the late Mr. Hodgson in 
which it was confined to the lower extremity; and in one of these amputa· 
tion was performed. It is liable in women to affect the pelvis, either alone 
or before nny other part. 

RnrPTOll!-:l.-At the commencement of it, the patient is observed to be out 
of health, emaciated, complaining of violent achings in the hones, and of 
very great feebleness and profuse perspiration. Then, from a fall, or other 
slight injury, a bone breaks; at first, fractures unite, but not so finally, when 
bone aft.er bone breaks from the slightest cause; the weakness increases, and 
the patient becomes bedridden i and now, as the bones bend or break from 
the slightest iniluences, the chest and the ribs become distorted to an almost 
inconceivable degree, and death at last occurs from exhaustion, or from the 
obstacle which the distorted thorax opposes to the action of the heart and 
lungs. The fatal issue may not occur for several years in the less severe 
ca11es. Softening of the bones of the pelvis in women is indicated by violent 
aching pains about the hips and pain or difficulty in walking. The result 
is a heart.shaped pelvis, with long conjugate, and short oblique diameters, 
the acetabula and sncrum all being pressed toward the mid·point of the 
pelvis. 

Of the causes or nature of this disease nothing is known. It is evidently 
not a mere atrophy. The extreme vascu]arity of the bones in the earlier 
stages, nod the results of' microscopical examination show that they are the 
seat of a morbid cell·growth. It is stated that this is acid from lactic acid. 
That the urine is loaded with phosphate of lime (which in a case related by 
~Ir. Solly formed a renal calculus) is an intelligible point in the history of 
the disease. The relation to repeated pregnancies is marked . The disease 
i~ endemic in some places, such as certain Rhine valleys; but sporadic cases, 
especially those affecting the pelvis only, occur everywhere. It is almost 
unknown in men. No available treatment is known, beyond common meas· 
ures for supportiug the streugth and allayiug pain.' The deformity of the 
pelvis may necessitate Cresarean section. 

TUMORS OF BONE. 

Theee are divided into central, arising from the medulla or spongy bone; 
and peripheral, arising from the periosteum or compact layers. 

We shall first speak of the prinwry tumors of bone, all of which really 
belong to the connective tissue series; then of the secondary, which may be 
epithelial. 

FrnROllA is not common. It is met with chiefly growing from the perios· 
teum of the base of the skuII, ethmoid bone, ruaxi11ary sinus, or lower jaw 
a~ a variety of epulis. MY:XOMA may occur more rarely in similar seats. 
Removal is the treatment, in either case, with the surface·bone whence the 
tumor grows. 

CaONDROMA is one of the commonest tumors of bone. It occurs most 

;~t:s0 i~0u~~~s10d!g;::r:8ti°fo~hbu~a~~;e~;do~~fi:tei~erstl~o:~~~esai~od ounndt~~ 
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shafts of long bones near the epiphyseal lines, especially at the lower end of 
femur, upper of tibi11. and humerus, forming more or less pedunculated 
growths. These always ossify and form the spongy exostosis (Fig. 108). 

Lastly, enormous tumors having a large element of cartilage occur about 
the pelvis and ribs; these frequently are malignant (chondrosarcomrr.). 

TREA'l'MENT.-Choodroma of the fingers is frequently multiple. Little 
can be done beyond amputating, if the inconveuienc~ or uusightliuess is great. 

Excision may be tried in smgle tumors, but is not 
11'10. JOS. very successful. -

The ossifying chondroma may be removed if it gives 
trouble; but the surgeon should be sure of his anti­
septics, as the joint may inadvertently be injured. 

Remo\•nl may be attempted in some favorable cases 
of chondrosarcoma. 

OsTEOMATA are also common. The spongy exos­
tosis has just been dealt with . The ivory exo:ltosis 
grows chiefly from the skull and face bones. Special 
seats are the external auditory canal, causing deaf­
ness, and the roof of the orbit, causing protrusion of 
the eyeball. The former has several times been re­
moved by working through it with a dentist's drill, 
which would probably be the safest instrument for the 
orbit. 

SARCO'.\.IATA of every kind occur priruarily in bone, 
even the melanotic and epithelial-like alveolar, which 
are rare. Sarcomata of bone spread by the blood 
path and do not involve lymphatics. 

The Central growths are less malignant than the 
peripheral; they are often myeloid, which growths 
are common in the lower jaw, less so in the upper, 
and occasional in the epiphyses of long bones. They 
cause" expansion of bone '1 most typically, and in the 
long bones not uncommonly pulsate, they nre so rich 
in arteries. Sarcomata, largely destroyed by hemor-

Srx>n~1~~~:~.~~n~\in~·· ~;h:i~~j~c~s~~~i~fb~~~~ncT,h:d~::~~~=r~f. tt::C:~~:o: 
must be made from chronic disease of the joint, the 

chief point being to establish the lim itation of the swelling to one or other 
bones. Freedom and painlessness of movement, steady increase, pulsation 
or egg·shell crackling may help. 

The peripheral growths are usually round or spindle-celled, and are in­
tensely malignant. They usually have a supporting skeleton of bone (Fig. 
19), and may he so completely ossified that they would be taken for an 
osteoma but for a narrow layer of gray semitranslucent sarcoma-tissue on 
the surface. 

The treatment of these growths is the freest removal so soon as a diagnosis 
can be made; in the limbs by amputation well above the mass-at the next 
joint if possible. 

PRIMARY CARCINOMA has not been proved to occur. If an undoubted 
case were brought forward it would have sprung from some misplaced epi­
thelial germ. 

SECONDARY CARCINOMA-either by direct extension from skin or mucous 
membrane, or by transmission through the blood-path-is common ; the 
latter especially after cancer of the breast. The first evidence of a secondary 
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deposit may be spontaneous fracture; no tumor may be felt even then, and 
its growth subsequently may be very slow. 

The treatment of secondary cancer by extension is that of the primary 
disease. The probability that where one secondary growth by embolism 
has occurred there are several, renders it very doubtful whether anything 
e:erious should be done for the one discovered or suspected . 

CIIAP'l'ER XXVII. 

I.~OURIE~ AXD DISEASES OF JOrNTS. 

SPHAINS AND CONTUSIONS. 

THESE result from violent twists and blows, and are really contusions and 
lacerations of synovial membrane, ligaments, tendons, and other tissues in 
the neighborhood of articulations. The symptoms are pain, often very acute, 
tenderness, more or less complete loss of function, and rapid swelling-at 
finit from hemorrhage into and around the joint, later from inflammatory 
effusion from the <lamnged vessels. This is usually accompanied by a good 
deal of heat and redness. It is often difficult to eliminate fractures with 
little or no displacement, especially in sprains of the ankle. 

The treatment should be absolute immobilization, combined, if possible, 
with uniform, firm, elastic pressure. This is best obtained by surrounding 
the part immediately with a large quantity of good cotton-wool, and com-

G~:~{~ts~fy~~~~:n t~i;h~~~c~~ds~i;~~~~~ut;:;;li~ntcl~~ybbeb~~~:~e~f a~~;~:!:; 
to control so large a joint ns the knee. Some surgeons employ a splint and 
ice from the first. W"hen inflammatory symptoms have appeared, fixation 
and frequent fomentation give most relief. When swelling has subsided, 
the part may be placed in plaster of Paris, and kept immobile for two to 
four weeks or longer, varying with the size of the joint and severity of the 
strain. 

After a bad sprain, a joint often remains weak or stiff and painful, much 
affected by changes of weather, especially in the aged or sufferers from gout 
or chronic rheumatism. Sometimes chronic arthritis is started by such 
injuries. The best safeguard against all these untoward results is the above 
treatment, especially absolute rest for a sufficient length of time. The 
tendency to regard a sprain as a trifle to be made nothing of is at the bottom 
of the common saying that a. had sprain is worse than a broken leg. 

'y OUNDS OF JOINTS. 

A small wound may often, but not invariably, be known to have pene· 
tra.te1l a joint by the escape of glairy viscid drops of syuovia. 

TREATMENT.-If there is any doubt as to the wound having penetrated 
the joint, treat as though it had; any but the most cautious use of a probe 
may produce the penetration which it is so desirable to avoid . 

The object is to avoid septic arthritis (p. 316), and this is done by wa.shing 
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the part with some reliable antiseptic, syringing out the joint, making ample 
provision for drainage, applying an antiseptic dressing (permnueut, if pOS· 
sible), and immobilizing the part in the best position for ankylosis in case 
stiffness should result. There is no reason why large wounds should not be 
sewn up carefully if ample drainage is provided. Even in small wounds 
the above treatment is always preferable to closing the wound with collodion 
or tinct . benzoini co. on lint, and packing the immobilized joint in ice. 

Should suppuration set in, reliance must be placed upon the freest drainage 
and drying up of discharge in antiseptic dressings, the joint being kept at 
perfect rest. Thus the knee should be laid open from top to bottom along 
each side, along the line of reflexion of the synovial membrane, a finger 
being passed into the joint through the wound, to discover the exact level of 
this line, and cut down upon; and it is best to make the plane of the wound 
shelving backward from the above line. Further, dressing forceps should 
be thrust through the joint to the back of the external condyle of the femur, 
and there cut down upon; they must then be used to draw n tube into the 
joint. In these cases irrigation through the tubes may be used in default of 
antiseptics. A careful watch upon the temperature and local state must he 
kept to detect burrowing of pus and formation of secondary abscess at the 
earliest date. 

In many cases secondary exci:non will be necessary to afford sufficient 
drainage and to remove infected and ulcerating bone and cartilage; and, 
not uncommonly, clanger of death from hectic will necessitate amputation to 
save life. 

Primary excision is indicated by splintering of the bones, and in the upper 
limb is greatly preferable to amputation . As much ns six: inches of the 
upper end of the humerus have been removed with good result. In these 
operations the periosteum should be preserved with the greatest care. 

Great injury to soft parts, vessels, or bones, especially in the lower limb, 
necessitates primary amputation. In gunshot injuries the facilities for anti­
septic treatment and the necessity for transporting the wounded must be 
taken into consideration in deciding between excision and amputation. 

DISLOCATION OR LuxATION. 

A dislocation means the separation of two bones, a bone and cartilage, or 
two cartilages, at an articulation . It is complete when the surfaces are quite 
separated, partial when portions of them still touch. Other varieties are: 
traumatic, clue to injury, with the subheadings, simple and compoundi com­
plicated-by much laceration of soft parts, of large vessels or nerves, or by 
fracture of one or other bone concerned i pathological, due to inflammation 
of a joint, will not be treated of here; congenital, due to original malforma­
tion of the bones entering into the joint. 

Traumatic dislocations are rare before adult age, fractures and separa­
tions of epiphyses occurring instead; they are always much rarer than frac­
tures, and compound dislocations are very much rarer than compound frac­
tures. Articular ends do not tear through the skin except as a result of 
very great violence. 

CAUSES.-External violence or muscular action. The circumstances that 
enable muscular action to produce it are-a peculiar position (as when the 
jaw is very much depressed); paralysis of au antagonistic set of muscles; 
elongation of ligaments; and fracture or ulceration of some process of bone. 
Thus ulceration of the acetabulum permits the bead of the femur to be dis­
located upward, and fracture of the coronoid process permits the ulna to be 
dislocated backward. 
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External violence, as a rule, uses the shaft of n long bone to tear the cap­
sule and lever its head out of its socket in a certain direction; this is the 
primary dixplacement; then the bead is carried by secondary displacement to 
some more or le:;s permanent position determined by the action of muscles, 
the resistance of bones, the tension of untorn ligaments, the weight of the 
part, and external violence. 

l\lonnm ANATO)IY.-ln all traumatic dislocations there is necessarily 
more or less tearing of the ligaments holding the bones together, or these 
bands arc torn from their attachments, bringing a.way scales or even pro­
CeMes of' bone to which they were attached i more or less laceration of the 
soft pnrts round about must also occur, and bleeding of course follows, but 
is usually less than in fractures. If the dislocation is at once reduced, all 
th'ese lesions heal in three or four weeks. In unreduced cases the displaced 
bone does not come to rest until it finds some firm point of support; thus if 
muscle separates it from a bony surface, the muscle will gradually disappear, 
and the bone come into contact with bone. The fibrous tissue round about 
the displaced bone thickens greatly and forms a kind of new capsule for it; 
but for several months no changes occur which would prevent reduction, 
though considerable force may be required to tear through the dense fibrous 
tissue. In the course of years a concave socket becomes filled up by dense 
fibrous tissue beneath which the cartilage disappears, ar:d the head of the 
displaced bone may become similarly altered; but when it rest againet peri­
o~teum, a bony cup usually forms round it and becomes lined with dense 
fibrous tissue or even cartilage1 whilst the cartilage on the displaced bone is 
more or less preserved. All this, if movements are executed in the false 
joint or neartliros'M; if the bones are kept at rest, the whole of the inflam­
matory capsule may ossify. Su~h changes as these render reduction impos­
sible; but it would seem to be impossible much earlier, and the reasons are 
not quite evident. 

Swxs.-These are made out by inspection, palpatiun, manipulation, and 
measurement. They are changes in length of the limb-generally shorten­
ing; the presence of certain attitudes of the limb which clinical experience 
has associated with certain dislocations; contour changes-abuormal promi­
nences or depressions-sometimes concealed by swelling from the eye, but 
usually recognizable by the finger, which can gradually press through ex­
travusated blood, and in all cases the displaced end of the bone is the most 
important point to be discovered; movement is obtainable, but is painful, 
abnormally limited in certain directions, abnormally free in others, in which 
perhnps no movement at all is usually allowed. Pain is, as a rule, less acute 
than in fracture~. 

D[AGXO~ts.-Dis1ocations have to be distinguished chiefly from fractures 
occurring near joints, for, as already pointed out, the deformity present in 
some of the latter may cause them closely to resemble certain dislocations. 
(1) It must be remembered that to prove the existence of a dislocation it 
nm~t be shown that the joint surfaces of two bone8 are separated froni each other; 
and for this purpose it is necessary carefully to compare the injured joint 
with its fellow to see whether the relations of bony points about them are 
altered. In dislocation the relation of these points is abnormal, in fracture it 
is normal, the deformity being due to displacement of the fragments. Luxa­
tion cliflt?r::i from fracture also, (2) in the absence of frue crepitus, though a 
soft er pitation is often present from extravasated blood. (3) A fractured 
bone can be moved by the surgeon more freely than natural, and a dislo­
cated one less so. (4) ..lleasurement of the distorted bones will show one or 
other of them to be shortened if a fracture is the cause of the deformity, but 
they nre of normal length in dislocation. (5) If a fractured bone be drown 
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into its proper shape, the distortion will return when the extension is dis· 
continued; if a dislocated bone be drawn into its proper place, it will usually 
remain there. 

But the greatest difficulties in diagnosis will arise when, in addition to 
dislocation, the displaced bone is also fractured close to its head; all the 
signs of fracture will then be present, and the diagnosis of dislocation .can 
be made only upon demonstration that the joint surfaces are separated from 
each other. 

TREATl\lENT.-There are two ways of reducing dislocations; the old one 
of dragging the bones into position by brute force, all resistance of soft parts 
being removed by their laceration; the more modern plan by manipulation, 
based upon a study of the mode of production of dislocations in the various 
joints, in the belief that the easiest way back for the head of a bone is that 
by which it left the joint. The shaft of the dislocated bone is therefore used 
as a lever to produce in reverse order those movements by which the head 
left the socket-to correct first the secondary, then the primary displace­
ment. It is on ly in the two ball·and-socket joints, and especially the hip, 
that complex proceedings are required . In most otl.ier cases the socket, the 
point of leaving the capsule, and the point at which tl.ie displaced bone is 
lying, are in a fairly straight line, and it is therefore sufficient, in order to 
correct both primary and secondary displacement, to fix the socket or prox­
imal bone with one baud and to pull on the distal or displaced bone till the 
resistance of the muscle is overcome. The extension should be made so as 
to draw the head directly toward the socket, the limb being in such position 
as will relax resisting muscles most completely; gentle rotation, and such 
other movements as may help to diseutangfe the dislocated bone, shoulrl at 
the same time be employed. 

After reduction, the joint must be fixed for fourteen to twenty-eight days, 
the latter in the hip. It is unnecessary to maintain any extension. preven­
tion of movement whilst healing of the torn capsule is proceeding being all 
that is required. Ice may be used for a few hours to check extravasatiou, 
fomentations to assist absorption . After rest for the above-mentioned times 
varying with the size and importance of the joint, movements must be carrierl 
out, both passive and active, those which produced tbe dislocation being 
postponed until it is thought that healing is really sound. 

Dislocations should be reduced under anresthesia if muscular resistance 
causes the slightest trouble_ Formerly, in spite of the free use of nauseants 
and depressants-tartar emetic, tobacco, hot bath-reduction of a hip-joint 
dislocation was regarded as a capital operation; now with manipulation and 
narcosis it rarely presents real difficulty. 

In the case of dislocation and fracture the patient should be at once anres­
thetized, and an attempt made to push the displaced head back into the 
socket; or, if the bone is broken so far down in the shaft that it is possible 
by putting it up very firmly in splints to obtain sufficient hold upon the 
upper fragment to employ the whole shaft as a lever, manipulation may be 
tried. This failing, fix the bone in such position as to obtain union to the 
displaced head, and then after six to ten weeks reduce by manipulation; in 
attewpts at this, fracture may again occur, and it is useless to try again to 
reduce. The best result in the shoulder is then obtained by thrusting the 
end of the shaft up into the socket; in the hip by formation of a false joint 
with good movement and the limb in good position. 

Compound dislocation of the larger joints is a dangerous accident, because 
of the acute suppurative inflammation, rapid destruction of cartilage, and 
violent general disturbance which are sure to follow upon decomposition of 
the wound fluids; they are more serious than simple luxations, also on ac-
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couut of the greater damage lo soft parts by which they are attended. These 
cases must be consiclered and treated in ,~ery much the same way as com­
pound fractures. In deciding what to do, the possibility of rendering and 
keeping the part aseptic is of the first importance. The successful applica­
tion of antiseptics, of course, does away with the dangers due to the existence 
of a wound. If this is impossible, the probability is thnt even an uncom­
plicated case will end in ankylosis. If the wound is clean-cut it may heal 
quickly if the dislocation is reduced, the limb fixed, and some simple ab­
sorbent dry dressing is applied. Difficulty in reduction must be met by 
skilful enlargement of the wound, not by removal of sound bone. If rapid 
healing is impossible on account of laceration, the same treatment may be 
adopted with the addition of a well·placed and extremely free incision into 
the joint such as shall render bagging of pus difficult or impossible, and a 
sim ilar incision must be practised at once should an endeavor to obtain 
union by first intention fai l and septic arthritis ensue; otherwise, there is no 
knowiug where the burrowing of pus will cease. Except to keep open 
channels leading to joints, the bones of which are in apposition, tubes are of 
little value in draining them, for they get compressed if passed through from 
front to back. If the endeavor to drain the joint thoroughly fail-and some 
joints are extremely difficult to drain, and constant irrigation does not pre· 
vent burrowing-the sooner a secondary excision is done the better. 

As to the question of primary excision or amputation, the decision must 
rest upon the age and constitution of the patient, extensi\·e bruising and 
laceration of soft. parts, laceration of large vessels, and shattering of the 
bone. The probability of employing antiseptics successfully must always 
be taken as a point greatly in favor of the patient. 'Vhen one or other 
operation is necessary, excision is, as a rule, to be preferred, especially in 
the upper limb. 

p ARTICULAR DISLOCATIO~S. 

Dr~LOCATION OF TTIE JAW may be caused by a blow on the chin when the 
mouth is wide open, or by spasm of the external pterygoid muscles during 
yawning, by which the condyles are drawn over the articular eminence in 
front of the gleooid fossa. The dislocation may be on one side only, or on 
both . It may also be partial or complete. 

S·YMPTOMS.-The mouth fixedly open; speech and deglutition difficult; 
saliva dribbling away; the chin protruding forwards, or a little on one side 
(if the dislocation is one-sided); the condyle is felt to project unnaturally 
under the zygomatic process, whilst there is a hollow in the upper part of 
the parotid space, corresponding to the empty glenoid fossa. 

THEATMENT.-Let the patient sit on a low stool with the head against a 
wall. The surgeon next wraps some rag round his thumbs, and places them 
at the roots of the coronoid process behind and outside of the molar teeth; 
then he should press them downward and backward, elevating the chin at 
the snme time with his fingers. Or a piece of cork may be put between the 
molar teeth whilst the chin is elevated. After reduction, the chin must be 
confined for two weeks by a four-tailed bandage, to prevent accidental re­
displacement from involuntary yawning and to allow the capsule to heal 
thoroughly. This is important, as luxation of the jaw is one of the most 
common to become habitual. 

DrsLOCATIONS OP THE CLAYICLE.-The sternal e:ctremity of this bone may 
be dislocated by blows on the shoulder; either forwards on to the anterior 
surface of the sternum, or upwards into the suprasternal fossa. There are 
also a few cases on record of dislocation of this end of the clavicle backwards 
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by violence, with the pain and difficulty of breathing as consequences; the 
reduction and suhsequent treatment the same as for the dislocation for. 
wards.1 The sternal end may be dislocated forwards from sheer relaxation 
of the ligaments. The treatment is in all respects the same as for fractured 
clavicle, with the addition of pressure by the thumb, and afterwards by a 
pad an<l bandage on the displaced end of the bone. Dislocation of the 
sternal end backwards has been caused by lateral curvature of the spine. In 
one case it produced so much pressure on the ce:;ophngus aa to threaten 
starvation, and was excised by Mr. Davie, of Bungay. 

The outer extremity of the clavicle is much more frequently dislocated, and 
almost invariably upwards on the acromion. The shoulder is depr~sed, and 
on tracing the spine of' the scapula the end of the clavicle can be felt upon 
the acromion. The outer extremity of the clavicle has been dislocated 
unde1' the n.cromion by a kick from a horse on the shoulder. The treatment, 
after replacement, is the same as for fracture of the clavicle or acromion; 
but it is unsatisfactory as regards keeping the bone in phl.ce, though the 
patient recovers with a strong limb. 

DISLOCATION OF THE SHOULDER-JOINT is far commoner than any other, 
which is easily accounted for by the shallowness of the socket, the laxity of 
the capsule, and the violence to which the upper limb is often exposed . The 
displacement is caused by falls on the band or elbow, but it seems likely 
that violent contraction of the muscles forming the anterior and posterior 
axillary folds may have a good deal to do with dragging the bone inwards 
from its socket. In ordinary falls upon the hand, the whole length of the 
upper limb forms a lever, the insertions of the axillary muscles are the ful ­
crum, and the upper end is thrown against the lower and inner, or weakest 
part of the capsule, and the bone escapes usually between the subscapularis 
and the long head of the triceps. According to the direction of the force 
which subsequently acts upon the shaft, the head of the hone may come to 
rest low down in the ax ilia just inside the axillary border of the scapula i or 
it may lie higher up and more superficially beneath the coracoid process, or, 
travelling along the same line, it may be forced up and in beneath the clavi­
cle. In rare falls upon the posterior and outer aspect of the flexed arm, the 
head of the humerus is driven through the lower posterior part of the cap­
sule, and comes to lie on the dorsum scapulre, below the spine. The disloca­
tions of the shoulder may therefore be divided into two sets by the axillary 
border of the scapula; one, the subspinous, occurs behind this line; three, the 
subglenoid or diBlocation into the axilla, the subcoracoid, and the 81tbclavic11lar, 
are in front of it. The term subglenoid, though commonly used as synony­
mous with into the axilla, is not soi it should be reserved for very rare cases 
in which the head lies on the edge of the scapula just below the glenoid fossa 
(the arm being abducted to a right angle) , whence it readily slips into the 
axilla. The three dislocations forward must be regarded as accidental va­
rieties of one kind. As to relative frequency, the subcoracoid occurs most 
often (Malgaigne, Flower, Trans. Path. Soc., vol. xii. p. 179), then that into 
the axil la, which is also common; the subclaviculnr is uncommon, and the 
suhspinous rare. 

If the student will detach the humerus of an articulated skeleton and 

r~~~~ ~~r~~~dt~~ ::;s:i~ff:~6J\1Fe0~f~~~~l=~~c~~itu:,tre ~~1lma~ ~:~:e~~;:e~ 
ciate tbe differences which may be expected in the direction of the limb, its 
apparent length, and the relation of the elbow to the siJe. 

1 Seen cnse by :Mr. Brown, of C1tllington 1 :\Iedical Gazette, August 1, 184.i 
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1. In the dislocation downward, or into the axil/a, the bend of the bone 
slips through the capsule between the subscapularis muscle and the long 
bead of the trireps, nod rests pressing upon 
the axillary plexu:: of nerves, between the Fw. 109. 
subdcapularis muscle and the ribs (see Fig. 
109). 

~Ylll'Tmr~.-The elbow sticks well out 
from the side, and cannot be made to touch 
the ribs; the shoulder is flattened all round, 
and the deltoid tense; the fingers can be 
pushed in beneath the acromion revealing 
a hollow where the head of the bone ought 
to be i the arm is lengthened; the head of 
the bone can be felt in the axilla if the 
limb be raised, and this movement causes 
po.in nod numbness along the arm and 
fingers. 
DrAu~o~1s.-To examine the shoulder 

after injury, bare both joints and inspect 
from the front and from behind. Then, 
standing behind, place a hand on each nu1 .... :u1 .. oofthe•houl•l,·rtl<>wnw1ml. 
shoulder, aud commencing at the sternal 
end of the clavicles feel successively the clavicles, the coracoid processes, 
heads of humeri, acromia., and spines of scapulre, comparing the injured with 
the corre~ponding sound part. Any displacement will thus be detected . 
Now with one hand grasp the injured shoulder from before back, and with 
the other seize the flexed elbow and gently rotate the humerus to see whether 
the head moves with the shaft. If it does so, stronger and more extensive 
movements may be made in all directions to endeavor to elicit evidence of 
abnormal mobility or crepitus in the bones of the shoulder girdle. 

There are three fractures liable to be mistaken for this dislocation; viz. 
fracture of the aeromion; of the neck of the scapula; and of the neck of the 
humerus. The first two may be known by the facility with which the form 
of the joint is restored by pushing up the elbow vertically, with au instant 
redisplacement on ceasing the support. In fracture of the neck of the scapula 
crepitus is felt on doing so. In fracture of the cervix humeri, the Jimb is 
shortened, instead of being lengthened, as it is in dislocation; the shoulder 
immediately below the ncromion is of normal shape; the round head is felt 
in sil1i, but does not move with the shaft, and crepitus may be obtained; the 
deltoid is ten:-oe and flattened, and about one and a half inches down, opposite 
tlie frarture, the fingers can be made to sink in somewhat; and the rough 
angular end of the shaft may be felt in the axilla, instead of the smooth 
head of the bone. 

2. In the subroracoid dislocation the head of the bone, having escaped 
below the subscapularis tendon, ascends in front of it to lie below or just 
intornal (Fig. 110) to the coracoid process. 

Sr:\IPTO:\I~.-The elbow stands out a little from this side, being pushed to 
it with difficulty, nnd is also carried a little backward; the shoulder is flat­
tened externally nod behind, and the acromion is prominent, especially 
behind; the resistance of the bend is gone from beneath it; on rotating the 
bone the head is felt, somewhat obscurely in muscular or fat people, close to 
the corncoid proce~s, and there is more or less fulness over it i the limb may 
be slightly lengthened or shortened according as the head is below or inside 
the process. 
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3. The s11bclat•iculardislocation is produced from the subcoracoid by push­
ing the head further up and in beneath the clavicle, where it causes more 
marked fulness and is more easily felt, whilst the elbow is directed more out 
aud back, and the shortening is greater. 

FIG. 110. FI0.111, 

Suh.pinousdi~k ... ationoftheshoulder, 
unreduce<l, ntw 11<x:ket formed. St. 
lla.ry'11 ~]Ullt:U1ll. 

-1. In the dislocation backward or subspinous (Fig. 111), the bead of the 
bone may be felt on the dorsum scapulre, and the elbow projects forward. 
There is a fulness behind, and a hollow under the acromion in front. 

5. Partial dislocation forward is described, in which the head of the bone 
is thrown partly off the glenoid cavity against the coracoid process. By 
some it is regarded as due to rupture of the tendon of the biceps. The 
symptoms are: projection of the acromion, and a hollow under it at the back 
of the joint1 whilst the head of the bone is prominent in front, and may be 
felt to move on rotating the elbow; cramps of the hand; and difficulty in 
raising the elbow, because the head of the bone strikes against the coracoid 
process. It is said to be very liable to recur after reduction. 

Injuries of the shoulder·joint are liable to be followed by various obstinate 
and intractable affections, owing probably to the supervention of chronic 
rheumatic arthritis. The capsular tendons and long head of the biceps waste 
away, and the articular surfaces are altered in shape, and partially displaced. 
Such cases were described by Sir A. Cooper as dislocation upward and rupture 
of the biceps. Sometimes the deltoid muscle wastes, owing probably to injury 
of the circumflex nerve. Violent spasms and neuralgic pains of the arm 
may occur from injury to the other nerves. 

Very rarely the head of the humerus has been dislocated upward, break4 

ing off the acrc.imion (supraglenoid) or the coracoid process, or in front of the 
latter process (supracqracoid). 

TREATMENT.-There are four methods of reducing dislocations of the 
shoulder. 

1. By lhe heel in lhe axilla. The patient lies down on a bed, and the 
surgeon sits on the (•dge. He puts his foot (without his boot)1 into the axilla, 

1 A case is related by Dr. Warren, of Boston, in which a person made a violent 
attempt to reduce a disloc1\tion by putting the heel of his boot into the axillo.. The 
result wus t\ rupture of the axillary artery. Vide Ranking's Abstr11.ct1 vul. iii. p. 43. 
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the heel restiug against and fixing the axillary e<lge of the scapula, the wide 
anterior part of the foot being used to press the head of the bone outward; 
at the same time he makes extension in the line of the limb1 by grasping the 
wri~t. By mcau:s of a towel or skein of worsted clu\·e-hitched round the nrm 
above the elbow, an assistant may aid in making traction should extra force 
be nece.:isary; but it is far better to gi\·e an anresthetic, and to employ rota­
tion of the humerus, rather than direct traction, to break down adhesions in 
old cases, or to enlarge the opening in the capsule. The clove hitch is 
shown in Fig. 112. 

FIG. 112. 

When the head has been drawn down to the level of the rent in the cap­
sule, it is levered outward over the foot by carrying the elbow to the side, 
when it usually slips in with a jerk and an audible snap. Both these signs 
may be absent, especially in cases which are not quite recent i reduction is 
then e\'idenced by return of the normal fulness of the shoulder given by the 
bend in its socket, also by greater freedom of movement. 

The extension used in reducing any dislocation forward must be made in 
a direction downward and backward. For the dislocntion backward, extension 
should he made forward . 

2. By the k11ce in the axilla. The patient is seated in a chair, and the 
surgeon abducts the arru and places one of his knees in the axillu 1 resting 

FIG. 113. 

fl<-<lucticm of di~IC>l.'atiun of the hum~rns Ly hypu·al14.J11ction 

the foot on the chnir. He then puts his band on the shoulder to fix the 
scapula, and with the other extends and depresses the elbow over his knee. 

The method is altogelher inferior to that by the heel in the axilla. 
3. According to the method of hyper-abduction, invented by Charles White, 
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of Manchester, au<l relived by Malgaigne, the patient lies down, and the 
surgeon sits behind him. The scapula is well fixed by placing one hand or 
a foot upon the shoulder; then the arm is raised from the side, and drawn 
straight upward strongly till the bone is elevated into its socket (Fig. 113). 

:Modifications of this process have long been in use on the Continent. 
English bone-setters have a plan by which the leverage afforded by the 
length of the limb is made available for tilting the hea<l into its socket. For 
this purpose the elbow is straightened, and the limb raised and moved in a 
circular direction, so as to dislodge the head of the dislocated bone, and 
enable the muscles to draw it into its socket. This is, in fact, a closely 
similar proceeding to that of manipulation in dislocation of the hip-joint (see 
the" Flexion Method," p. 306, and Fig. 119). 

4. ](ocher'8 method is very successful, and must be conducted in the fol­
lowing steps: 1. Push the abducted elbow to the side. 2. Bend the elbow, 
and, using the forearm as a lever, rotate out the huruerns through about 90 
degrees, when a distinct check will be felt. 3. Flex the humerus fully-i. e., 
carry the elbow forward and upward through 90 degrees. Rotate the humerus 
in, when its head will enter the glenoid fossa. These movements first render 
tense the coraco-humeral band and other untorn parts of the capsule, and 
then employ them as a fixed point round which to move the head. The 
method fails when this band is torn from the humerus, but 'Vhite's plan 
then succeeds. 

In subspinous dislocation strong abduction and for.vard traction coupled 
with direct pressure forward on the head, must be practised. 

After reduction fix the arm to the side by a few turns of bandage and 
treat any extravasation. Begin passive movement in fourteen, active in 
twenty-eight days, abduction last. Habitual dislocation is more frequent in 
this joint than in any other. When dislocation has occurred more than 
twice, absolute rest for four or six weeks should be given to the joint, and 
some kind of band should be used to limit the movements, especially abduc­
tion of the joint. 

af~~~h;?r1~~~~~~i~~·;!h:tst~~;~e !!d~ ,:.~~h~~e~i:::~n:hs 1~~ft, ~~ ~ ~~f:, 
be successfu l. Owing to the matting of soft parts which always occurs around 
the head, it is necessary to free the latter by movements of rotation and to 
open up again the way into the capsule. There will probably be no sudden 
slip or snap when an old dislocation is reduced, nnd often the bone slips out 
of place with the greatest ease; when, therefore, the natural form is restored, 
the arm must be firmly fixed with the hand upon the opposite shoulder so as 
to preserve it. Kocher's method has been very successful in this class of 
cases, and it would avoid the possibility of several of the accidents which 

~:;lei~ct1:'::~1fa~rinfh1~~~u~;~o:n (~~ i;;~c~~~e :/da,:·~:~i ~s)h~~;~C::::n1:!, ;~d 
of this in Kocher's method there is most danger when producing the second 
movement. (2) Rupture of the axillary artery or vein, an accident which is 
not always avoidable by any method, as the vessels sometimes contract adhe­
sions to the displaced head. (3) Rupture of smaller ve8sels, resulting in great 
extravasation. (4) Injury to the brachial ple.rWJ., causing more or less last· 
ing paralysis. (5) Laceration of the skin and pectornl mu.scles. (6) .A.uulsion. 
of the arm at the elbow (Guerin) without the employment of any great amount 
of traction. 

If the neck breaks during an attempt to reduce an old dislocation, the 
shaft should be pushed up at once into the glenoid fossa, to imitate as nearly 
as possible the result of an excision, and the case must be treated accord­
ingly. Subsequently, if the displaced bead is a source of pain, it may be 
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removed. In n. recent dislocation union should be allowed to take place 
between the shaft and head, and another careful attempt ma.de to reduce. 

Rupture of the axillary artery gives rise at once to a Jal.Be anew·ism (arte­
rial h~emntomo.), which must be treated by laying open the sac, turning out 
the clots, and tying above and below the wound in the artery, whilst the 
subclavian is comprt:!:iSed. This should not be done until it is obvious that 
the swelling is steadily increasing, as it bas done in cases hitherto reported. 
Rarely an ordinary aneurism has formed several weeks after the reduction 
of a di•location; this may be treated by ligature of the third part of the 
subclavian. 

When small vessels of the axillary vein is injured, the probability is that 
with some elevation of the limb and friction upward constantly practised, the 
danger of gangrene will be escaped. Should it set in, amputation must be 
i1racti~ed. 

E,•ery endeavor must be made to improve the power of movement in an 
old dislocatiQn; should it, however, ultimately prove uosatisfoctory, the 
question of excision of the head may be entertained; as also iu cases of 
much paiu due to pressure of the head upon the brnchial plexus. 

The shoulder is the joint in which luxation tends to become habitual-i. e., 
to recur again and again till the head can be shaken out of joint, perhaps by 
missing a step coming down stairs, or by the performance of almost any over­
hand movement. The pathology is unknown: too early u~e of the joint 
after reduction certainly tends to cause the state, which may consist in the 
persistence of a wide communication between the synoviul membrane and 
the sub:;cnpular burRa produced by the primary injury (Roser). In con­
firmed cases, Iltiter suggests excision as a remedy. 

Co:.;GEXITAL DISLOCAT!OX of the shoulder is rare; it is usually subcora­
coid, a false socket lying at the base of this process to receive the malformed 
head. Attempts to improve the position have generally failed. 

D1~r~OCATIOX OF TllE ELnow presents many varieties. It is remarkable for 
the great frequency with which it occurs in children. Falls on the hand are 
its cause. Both 1·adius an<l ulna may be dislocated: 1, backward; 2, back­
ward and outward; 3, backward and inward i 4, forward. The 1tlna alone 
may be dislocated, 5, backward; the radius alone either, 6, forward; 7, back­
ward i or, 8 outward; 9, the humerus ma.y be driven between the forearm 
bones, the ulna being behind, the radius in front. 

F10. 114. 

1.~ When both radius and ulna are dislocated backward, the elbow is bent 
at a right angle and is firmly fixed. The olecranon projects much behind; 
a hollow can be felt at each side of it, corresponding to the great sigmoid 
cavity; nnd the lower encl of the humerus forms a hard protuberance in 
front. Tbe coronoid process rests near the olecranou fossa (Fig. 114). The 
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bead of the radius and its superior hollow can be felt unle:::s the swelling is 
great. 

2. In dislocations of both bones baclcward and outward, the corouoid process 
is thrown behind the capitellum; and, in addition to the preceding symp­
toms, the head of the radius can be very plainly felt on the outside of the 
joint. 

3. The dislocation backward and inward is known by a great projection of 
the outer coudyle, in addition to the symptoms of the first variety. 

4. Dislocation forward without fracture of the olecrnnon is very rare; the 
elbow is flexed, the forearm lengthened, and the heads of the forearm bones 
are felt in front of the humerus. Considerable movement is permitted. 

5. In dislocation backward of the ulna solely, the olecranon is much pro­
jected backward, the elbow is immovably bent at right angles, and the fore­
arm is much twisted and pronate<l. 

m:i~!1b~dEt~:~f~~v ~~:!~~8~i~vo~v:aki:~i:,su!~n;1~~~ ~~ea s;u~:1:umT~:e~u,:.i~~h 
he can lever apart and disentangle the bones: the muscles will then effect 
their replacement. 

6. The head of the radiwi alone may be dislocated forward, being thrown 
in front of the capitellum (Fig. 115). The elbow is slightly bent, nud, in 

FIG. 115. 

bending it more, the head of the radius can be felt to strike against the front 
of the humerus. The hand is usually more supine than prone. 

TREATMENT.-Straighten the elbow and press the radius into place; put 
a pad in front of it, and apply a strigbt anterior splint for three weeks or a 
month. In all cases where the orbicular ligament is torn, the dislocation is 
likely to recur. 

Dislocation of the radius bac/,;ward is very rare, outward much less so. 
The diagnosis is easily made by feeling the head in its abnormal position. 
Reduction is effected by ftexion, abduction from the hand, and direct pres­
sure on the head. Angular splints must be applied for three or four weeks. 

When the forearm bones lie one on each side of the humerus, there is 
much deformity; the position of the bones is easily recognized if the case is 
seen before the onset of swelling, which is apt to be great and rapid. Re­
duce and treat like dislocation backward of the ulna. 

DIAGNOSIS.-To examine the elbow, stand in front of the patient, flex the 
sound like the injured joint, and take an elbow in each hand, placing a fore­
finger on each olecranon, a thumb on each external epicondyle, and a second 
finger on each epitrochlea. The relation of these points belongiug to the 
forearm and arm respectively can now be exactly examined, unless swelling 
obscures them. 

Dislocations of the elbow may be distinguished from fractures of the lower 
extremity of the humerus-1, by the impaired mobility of the joiut, and by 
the absence of crepitus; 2, by carefully observing the relative position of 
the epicondyles of the humerus to the olecranon; 3, by measuring the length 
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of the humerus from its condyle to the shoulder-which in dislocation will 
be e<1unl to that of the sound limb, but will be diminished in fracture of the 
lower extremity of the humerus. The forearm from epicondyle to styloid 
proce.ss, is usually shortened. 'Vhen it is considered that these dislocations 
may be combined with various fractures of the condyles of the humerus, 
and of the bone:; of the forearm, and that great and rapid swelling is char· 
acteristic of injuries about this part, it wi1l be admitted that the injuries of 
the elbow present a complicated study. 

When exnct diagnosis is impossible, put up the elbow on an inside angular 
splint and treat the extravasation . If the dislocation is complicated by 
fracture, passive movement should not be commenced till after four to five 
weeks; limited movement is likely to result. 

Tbeae dislocations may be rendered compound by projection of the lower 
end of the humerus in front. The treatment will vary according to the 
damage to soft parts there. 

Reduction of dislocations many months old is very difficult. Should it 
fail and the arm be useless from ankylosis in the straight position, excision 
may be done with benefit. 

DISLOCATWNS OF TIIE 'VRIST are rare. They occur, with almost equal 
frequency, bnckward and forward, and are readily recognized by the altera­
tion of the relations of the styloid processes of the radius and ulna to the 
bones of the carpus. They are reduced by simple extension. Such injuries 
are very rarely compound, and their treatment will depend on the amount 
of injury the bones nnd soft parts have sustained. 

DISLOCATIONS OF THE CARPAL BoNES.-The os magnum. and os cuneiforme 
are sometimes partially dislocated through relaxation of their ligaments, 
and form projections at the back of the hand, which must not be mistaken 
for ganglia. The os pisijorme bas been dislocated by the action of the jlexor 

cmf~;,~~~·~N~.~~~~ssure, mechanical support, and cold affusion later. 
DISLOCA'l'IONS OF THE THUl'ilB AND FINGEUS are not very uncommon. 

They are almost n.lways due to movements of over-extension, the distal bone 
being displaced backward upon the proximal. Displacement is more 
common at the metacarpo-phalangeal than at the interphalangeal joints, 
the lever upon which the force acts being longer. The anterior ligament 
tears, and most frequently at its attachment, which is very loose, to the 
proximal bone. The displaced bone is found in a position of over·exten­
sion; some further extension is possible, but Hexion is almost immediately 
checked . 

Reduction is elfectecl by seizing the displaced bone, extending it as fully 
as possible, then pushing it forward round the head of the proximal bone. 
This is far more successful than extension in a straight line, even though 
much more force be used. 

Occasionally great or even insuperable difficulty has been met with in the 
reduction of these dislocations, especially in that of the first phalanx of the 
thumb on to the back of the first metacarpal. This difficulty has been 
nriously attributed to nipping of the head of the metacarpal by the lateral 
ligaments of the joints, which are short and strong, or by the tendons of the 
jl.exor brevis pollicis with their sesamoid bones, to interposition of the tendon 
of the ftexor long. poll., or of the anterior ligament of the joint which has 
remained attached to the displaced phalanx. Roser and Hiiter regard the 
latter ns the chief difficulty, having found it to be so in experiments on the 
cadaver; but Hiller thinks the others probably occur. He recommends au 
antiseptic iuchsiou into the joint to find out exactly the cause of the difficulty 
and to remove it; the part must then be carefully fixed with plaster of Paris in 
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straight position. Eaglisb surgeons usuaJly recommend subcutaneous sec­
tion of the ligaments and tendons above mentioned, and enlargement of the 
opening in the capsule, though how this is to be done behind the flexor 
longus is not clear. 

In compound dislocations reduce, enlarging the wound if necessary, and 
dress antiseptically. Amputation may be required by laceration of soft 
parts. 

DrsLOCATlONS OF TIIE Rrns AND STERNUM.-The coRtal cartilages may be 
torn from the extremity of the ribs, or from the sternum, when the longer 
fragment usually overrides the shorter; or the posterior extremity of the 
ribs may be dislocated from the spine by falls on the back; but these acci­
dents are very rare. A case is related in which the heads of the last two 
ribs were driven forward from the spine, in a boy of eleven, by a violent 
blow on the back; abscess formed, and the case terminated fatal1y.1 The 
body of the sternum, also has been dislocated forward from the manubl'ium, 
anl the ensifonn cartilage is sometimes separated. In all these cases the 
same local and constitutional treatment must be adopted as was prescribed 
for fracture. 

DISLOCATIONS OF THE SY:MPHYSIS PUBIS AND SACROIUAC Jonns have 
been noticed under fractures of the pelvis, which they resemble and often 
accompany. 

DISLOCATIONS OF 'l'IIE HrP-JOINT.-The strength of this articulation, given 
by the depth of its socket, its thick 1 short capsule, and the powerful muscles 

by which it is surrounded, is very great; 
Fw. 116. but, on the other band, the lower limb forms 

a long lever to multiply the action of any 
force, and the rim of the acetabulum forms 
a fulcrum against which the neck of the 
femur may rest whilst the bead is levered 
out of the socket. A glance at the cap­
sule shows that it is immensely strong in 
front, where it is formed by the Y-liga­
ment of Bigelow (Fig. 116), one of the 
stoutest ligaments in the body; behind 
and below it is comparatively thin, and 
its attachment to the femur posteriorly is 

~e~:~r tr!~~f~::~t~io~~~~0it~5 b~:~~~=~ 
as a rule, remain attached to the femur in 
cases of dislocation, and exercise a most 
important influence upon the position ulti­
mately assumed by the head, besides pre­
venting it from passing out of the socket 
through the front of the capsule; and last, 
and by no means least important, its at-

The Y-liganwnt (Digelow). tachment to the anterior inferior iliac 
spine serves as a fixed point round which 

the head may be made to play by movements imparted to the shaft, for upon 
this our ability to reduce dislocations of the hip by manipulation-i. e.1 to 
produce in inverse order the movements by which the head reached its ab­
normal position-depends. 

Again, an examination of the bones entering into the hip-joint shows that 
the position of standing is one of perfect security, the femur being in contact 

1 Dublin Med. Press , Feb. 3, 1841. 
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with the widest part of the acetabular cartilage which overhangs the head; 
but the surface of contact becomes much smaller as the hip.bone is flexed 
upon the femur, aud the position is one of obvious danger if at the same 
time the femur is adducted and rotated in. This is the position-one of 
flexion, and adduction, and rotation in-in which it is believed by most that 
dislocations of the hip generally occur. Another precarious position is that 
of fl.exion and abduction, and H . Morris supports the teaching of Fabbri, of 
l\Iilan, that all dislocations are produced by extreme and forcible abduction, 
the head paEsing backu•01·d when the thigh is at the same time flexed and 
rotated in, f<Yr1l·ard when the femur is extended and rotated out. 

Bigelow regards the tendon of the obturatol' internm as of considerable im· 
parlance in the dorsal dislocations. In the upright position this tendon runs 
horizontally outward behind and about the level of the middle of the hip; 
but as the joint is flexed, it rises more and more above the point of chief' 
pressure of' the hip-bone against the femur. Bigelow has found experiment­
ally that when the fomur is flexed to 45 degrees and pushed out of' the socket, 
the bend passes bark above the pyriformis; at 90 degrees it escapes between 
the pyriformis and obturator intern us; and in extreme flex ion, below the 
latter tendon . Inward rotation causes the head to pass out much lower than 
it otherwise would for a. given amount of Hexion. Bigelow thinks that the 
head usunlly passes out below the tendon, and reaches points high on the 
dor~um ilii by secondary displacement with stretching or rupture of the 
obturator internus and other external rotators, rather than that the head 
reaches its position primarily by a direct thrust back; and in this view 
Morris agrees with him. 

From the above remarks it will be seen that dislocations of the hip may 

t: t~~~~~e~n~~~:·i~acl~~~:~k~~~ ~;dutf;',!~i~Yh~i~~e~~~o~~l~{~ms;~~;:o~~ea~! 
fairly constant for the different positions the heaJ can assume; and the 
irregular, much more rare, in which the ligament is lorn or its point of 
attachment broken, the femur being free to assume any position and the 
signs being correspondingly variable. 

In the regular dislocations the primary displacement occurs through the 

{~~-~~ub~~-f::~~~J t~~td~f ~:ec:~=~1 f; ~~r~:~~ :;af~~/~m~~ar~~t~~~~etse~p~~! 
capsule according as the hip is flexed, adducted, and rotated in to various 
degrees, flexed, abducted, and rotated out, or extended, abducted, and rotated 
out. When the femur is in the first described position its head passes back­
ward to the tuber 1'8chii, or back toward the great Bc'iatic notch-in either case 
11 below the tendon" of the obturator intern us-or it may escape 11 above the 
tendon ° on to tlie dorswn. ilii; in the second position the tendency of the 
head is down and in toward the thyro1.dforamen on to the obturutor extern us; 
and in the third position the head will be forced up and in on to the pubic 
bone. These are the chief forms of dislocation of the hip; they are like the 
cardinal points of the compass, between which there are many subsidiary 
points at which the displaced head may lie. If the student will take a hip· 
bone and femur united by the Y-ligarnent, he will find it easy to produce all 
the above dislocations and also the fo1Iowing. Frcm the pubic, by pushing 
the ftmur up and a little out, so that its neck is immediately below the in­
ferior spine and crossed by the Y-ligament, we get the bttbt<pinous; by pushing 
the head further down and in from the thyroid foramen, the dislocation into 
the pm'nf.:mn is produced; passing outward from the ordinary thyroid dislo­
catiun, the position of the dislocation direcl/y doumu:arcl is reached, and then 
of that do" u and out on to the tuber ischii. If in a dislocation above the 
tendon the femur is placed across the symphysi~, it "ill be iC.uucl that some 

:m 
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force will now evert it, both branches of the Y·ligament remaining sound 
and the femur lyin~ across the upper part of its fellow-the anterior oblique­
dislocation; by dividing the outer branch of the Y, the femur can be brought 
down straight, its head passing in above the inferior spine and origin of the 
rectus-the supraspinous dislocation; and from this position the femur may be 
carried out on to the dorsum ilii, and being attached only by the inner baud 
of the Y, it is everted-everted dorsal dislocation-but can be inverted at will. 
Starting from the subspinous position by flexing, circumducting, and rotat­
ing in the femur, its head may be carried through all the positions it can 
assume between the inferior spine and the dorsum ilii i and the production 
of the anterior oblique, supra.spinous, and everted dorsal dislocations-all 
rare-is explained above. Clinically, therefore, we must expect to find that 
by handling and other accidental circumstances, any one form of dislocation 
may be converted into neighboring forms (so to speak). It is easy to note 
such points as whether the lirub will be shortened or lengthened, inverted or 
everted, or either flexed or extended, etc.; and practice with the dissected 

joiTt~~:h=1·~0~~·o"':~th~a~b;j~~~~i~;Yafsl:~a~~~:v~jdt7t~ 1i~'pt~l;s,e ~~l~~~~!~fu~; 
in the line of the displaced limb, or the overcoming of all resistance by force, 
gained by the use of pulleys, if necessary. 2. By manipulation, the principle 
of which bas already been explained (p. 29~). As a patieut i• an:xBthetized, 
the limb descends from muscular relaxation, and the Y-ligament gets even 
tighter than before. Extension by pulleys in the line of the limb has, there­
fore, to overcome the maximum of resistance of this ligament, and does so 
probably by more or less laceration of it. l\Iaoipulation makes no attempt 
to draw the head straight to the socket i flexion is its chief movement, by which 
the head is brought to the level of the socket in the upward dislocations, or 
the Y-ligament relaxed in the downward i fiexion is aided by circumduction 
or rotation in one or other direction and by direct traction. Hippocrates 
speaks of reduction "by flex.ion at the joint with gentle shaking i" and this 
rocking movement is useful in all manamvres. 

!Jfanipulation has almost universally replaced force in the reduction of 
recent displacements; but many hold the pulleys to be necessary in old 
luxations to overcome the resistance of cicatricial tissue. Bigelow, however, 
says that he should expect always to succeed by manipulation so long as the 
bones remained normal; and it seems that we ought to do so, when it is re­
membered that by circumduction of a displaced femur it is not difficult to 
tear through everything which may resist the passage of the head from the 
anterior spine round to this point again. 

For treatment by manipulation the patient, fully anaBthetized, must lie 
on a mattress on the floor; the surgeon, standing by the injured side, grasps 
the ankle with one hand and places the other hand hehiud the top of the 
calf and flexes the hip and knee each to 90 degrees. He can now with ease 
cause the limb to perform any movement. 

Dislocations not more than two months old have generally been reduced i 
then the failures have increased rapidly, but successes are recorded as late 
as nine months. l\Iuch, probably, depends upon the skill of the surgeon in 
performing manipulation i but there is one difficulty, met with four times by 
Gell6 in 150 experiments, which proved insuperable-the capsule tore close 
to the femoral neck, and hung as a curtain between it and the socket. 
'Vhere attempts to reduce fail, a new socket forms for the head in its ab­
normal position, power of extension is gained, and the limb, though shortened, 
is ultimately useful. 

Accidents from nttempts to reduce dislocations, especially those of old 



DISLOCATIOX OX TO THE DORSU~[ !Lii. 307 

standing, are not very rare. The chief are fracture of the cervix femoris 
an<l suppuration about the joint, perhaps ending fatally. 

With respect to the relative frequency of these dislocations, Sir A. Cooper 
believed that out of twenty cases twelve would be on the dorsum ilii, five on 
the ischiatic notch, two on the foramen ovale, and one on the pubes. 

DIBLOCATlO~g DUE TO FLEXIO~, ..d..DDUCTIOX, AND ROTATlOS IN. 

D1~LOCAT10~ o~ TO THE DoRSmr ILrr.-This and the following disloca~ 
tion usually result from accidents, such as a heavy weight falling on the 
back whilst the patient is stooping. 

SnrPTOMs.-The thigh is flexed, adducted, and rotated in, so that its line 
crosses the lower third of its follow and the toes rest upon them opposite the 
instep (Fig. 117); the trochanter is less prominent and higher than natural, 
and nearer the anterior spine; eversion and com-

h~:td i:f!i~~~~h~r d~~u11:11 ~rii ~~1:s~~~~~~~~~d t~; 
fat, muscle, or blood i the thigh is shortened one 
to three inches. 

The dislocation backward (on to the sciatic not.ch) 
may be regarded as a modification or as the early 
stage of the above, the head lying below and be­
hind the tendon of the obturator interuus (Fig. 
118). which causes difficulty in reducing this luxa­
tion by extension-the tendon being drawn down 
with the head and preserving its relation between 
the head and the socket. 

1'.,10. lli. 

SYMPTO:us.-These vary with the time which 
has elapsed after the accident. Immediately after, 
the thigh is more flexed, adducted, and rotated in 
than in the dorsal luxation, so that the thigh may 
cross its fellow "-' high as the middle. But the 
flexion soon becomes less, and the sciatic is then 
distinguished from the dorsal dislocation by the 
slighter shorten in~, half to one inch. Bigelow Disloctitioo 011 to the duraum 
su.ys the inversion is more, Sir A. Cooper that it is itH (:'ilrA. cvoi>er) 

less, marked than in the dorsal dislocation. The 
head of the femur is more difficult to feel, and the trocbauter is rather 
behind its natural position and not so prominent. 

DrAONOSts.-Fracture of the ceruix femori8 may be distinguished from 
thede dislocations by the circumstance that the limb can be freely moved in 
any direction, although with some pain; that the toes are usually turned 
outward instead of inward; that the limb is neither flexed nor adducted, 
and that it can be drawn to its proper length by moderate extension, with 
some crepitus, but becomes shortened again as soon as extension is discon­
tinued; wherens in dislocation it requires a forcible extension to restore the 
limb to its proper length and shape, but when once the head of the bone is 
replaced in its socket it remains tbere. 

TREA1'llENT.-Reduction of diJJlocations backward by manipulation. The 
thigh must first be flexed and rotated in rather more to enable the head to 
pass easily down behind the socket, and behind the obturator tendon when 
this lies in front of the head; it is then to be abducted to carry the beau 
town.rd the lower and hinder part of the capsule, and finally circumduction 
downward accompanied by rotation out, raises the head over the brim and 
thru•ts it th rough the aperture in the rapsule. Bigelow gives the formula: 
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lift up, bend out, roll out for reduction by rotation. A simple method, that 
by traction, will usually succeed. 'fhe pelvis is steadied by the bands of an 
assistant or the foot of the surgeon (without his boot), the thigh is fiexed to 

F10. ll8. 

Dislocntionbelow·theoliturntorinttrnustendon, in the11eigh1,.urhuud<Jflhescil\ticnotcb. 
(Bigtlow,"Thellip") 

90 degrees, and a slight pull forward is given by the band behind the calf, 
with the result that the head slips in . 

Formerly,forcible fraction in the line of the limb was the method employed. 

FIG. 119 

Diui;ruu1ofthen.:tluctionofudors.alJi.slocntionl.iymnnipulntiun. 

In old and young, muscularly feeble patients, or even in the strong whilst 
faint froru the injury, reduction was sometimes effected by a method analogous 
to the heel in the axilla. The surgeon sits and presses his bootless foot against 
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the pubic arch and tuber ischii, whilst extension and rotation are effected by 
his arms, aided by assistants. 

Usually traction by pulleys was resorted to. The patient, thoroughly 
chloroformed, was placed, on his sound side, on a mattress on the fl,>or; a 
leather girth or stroug towel was passed inside the upper part of the thigh, 
so ns to bear firmly aga!nst the tuberosity of the ischium and crista ilii 
(Fig. 120); nud this was attsched to a ring or hook securely fastened into 

FIG. 120. 

RP<luclivn ofdor.ialtli~location t.y the pulleya; aftt>rSir .1~tley Coo1 ... r. 

the side-wall or post in the line of the thigh. A wetted roller was next 

~~f11~;~, ~r t;~~~;~e:~~~ ~~ t~v~;~~h,a~~~n~:~f ~~ t:~1~:~:!lii~~b~11!~dg t~ist~: 
fastened to the pulleys fixed to the opposite wall or to a post in the line of 
the thigh. Then extension was made in the dfrection of the thigh. After a 

FIG. 121. 

Th~rolddhfotatil)n (~ir.o\. 1.'oopcr). 

little time the surgeon gently rotated the limb out, or lifted the upper part 
of it by a jack towel round the thigh, and the head of the bone often re· 
turne<l to the acetabulum. A. long splint was then applied, a spica being 
used, nud the patient kept in bed for from two to four weeks. 
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The sciatic dislocation was found to be much more difficult of reduction 
by direct traction than the dorsal. This difficulty is said by Bigelow to 
have resulted from the interposition of his tendon and subjacent portion of 
capsule which were rendered tense by traction, and so prevented the head 
of the femur from becoming replaced. By manipulation it is reduced as 
easily as the dorsal. 

Should stronger traction than the surgeon, unaided, can exert ever be re­
quired, Bigelow advises that it should be made with the hip flexed to 90 
degrees to relax the Y-ligament. The pulleys act from a tripod over the 
patient, being fastened to a special rectangular splint which keeps the limb 
bent, and counter-extension is made by a perinea} band 6xed to the floor. 

DISLOCATIONS FROM FLEXION AND ABDUCTION. 

The dislocation on lo the thyroid fo1·amen covered by the obturator extern us 
is the chief of these; as rare varieties due to secondary displacement, mny 
be given the dislocation directly downwards below the acetabulum, down and 
in to th13 perineum, down and out on lo the tuber ·ischii. 

The symptoms of the thyroid dislocation are: the limb is a little flexed and 
somewhat abducted and the body is bent forwards; the heel is raised from 
the ground aud the toes point down and either straight forwards or a little 
outwards; the head usually cannot be felt; there is a hollow over the situa­
tion of the great trochanter; inversion and extension are impossible i and 
the limb is lengthened one to two inches. 

In dislocation directly downu:ards, the limb is greatly flexed i the toes may 
point in or out. 'Vhen the head passes out on to the tuberosity, there are 
great flexion, adduction, and inversion, the head can be felt, and the hollow 
over the trochnnter disappears; and when it passes in to the perineum. 
marked Hexion persists, but the limb is greatly abducted and the toes may 
be turned in or out; the head is plainly felt and may compress the urethra; 
the hollow over the trochanter is very deep. 

TREATMENT OF TnYROID DISLOCATIONS BY MANIPULA'fJON.-Flex the 
limb to 90 degrees, and abduct it slightly to disengage the head; then rotate 
strongly in and circumduct inwards, keeping up a little traction by the 
band beneath the knee. Or the thigh may be flexed and head drawn out 
by a towel, pushed out by the foot in groin, or jerked up and out; or a log 
may be placed between the thighs of the patient whilst be sits, and the head 
levered out over it, the thigh being rotated in. 

The variations in the above procedure necessary to reduce the rarer down· 
ward dislocations will be obvious; traction at 90 degrees is useful in all. 

Forcible traction may be applied to the reduction of thyroid dislocations 
in two ways: (1) The patient may be laid on bis back on a bed, with one 
of the bedposts between his thighs, and close up to the perineum, protected 
by a small pillow or cushion. Then the foot is drawn inwards across the 
median line by a hand passed beneath the sound limb to grasp the ankle, so 
that the bedpost, acting as a fulcrum, may throw the head of the femur out­
wards. The foot must not be raised, otherwise the head of the femur may 
slip round under the acetabulum on to the sciatic notch. (2) The pelvis 
may be flxed sideways by a broad band, and the pulleys applied to the 

~11l~~ t1h~r~~~e t~se a~1~~~'s;~n~~~:eitpi1J!~rai,~,n ~!a~~l~h!n~f f ~~~a;ds:he body ; 
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D1sLOCATIO~s CALSED BY OvER·EXTEXtiION AND ABDUCTION. 

Dislocation 'ltpwards and forwards on to the pubes an<l subspinotts dislocation. 
SnII'TO>IS OF Pvnrc DrsLOCATION.-The thigh is slightly Hexed and 

nbductell, but completely everted 1 the toes pointing straight outwards i there 
ifol a more or Jess deep hollow over the trochaoter; the bead is felt near Pou­
part's ligament1 sometimes beneath, sometimes insi,le the vessels i inversion 
is impOs::iible on account of the resistance of the inner limb of the Y and of 
the obturator intern us; the limb is shortened about one inch. When the 
head passes in as far as the symphysis, the inner brnnch of the Y is torn. 

In the sttbspinous dislocation there is less flex ion, abduction, and eversion, 
and the head lies external to the vessels. The support given to the neck by 
the Y ·ligament over it may enable the patient to walk. 

TREA'l''.'lENT.-Recfoction by mampulation. Draw the femur downwards 
and grad ually tlex it to 90 degrees, thus causing the head to descend to the 
level of the rent in the capsule; now rotate in and circuruduct inwards, 
carrying the femur as far over towards the sound side as possible. A towel 
may be used to draw the head outwards. 

fn recluction by extension, traction should be made in a direction back­
wards and outwards, and counter·extension by a perinea! band running in 
the opposite direction. When the femur is drawn down sufficiently its bead 
must be lifted over the edge of the acetabulum by a towel and traction 
slacked ott: 

Of the remaining very rare regular dislocations-the anterior oblique, in 
which the Y-lignment is sound, and the supraspinous and everted dorsal, in 
which its outer branch is torn-only the symptoms can be here given. 

In the anle1·ior oblique the limb is much flexed, completely adducted, and 
everled, lying across the top of the other thigh; the head is felt on the 
dorsum ilii not far from the anterior superior spine, and the limb is greatly 
shortened . Very little movement is possible. 

Iu the supraspfootts the limb is a. little abducted, and everted so com­
pletely that the toes may point backwards; sometimes this is easily cor­
rected; the head is felt below the anterior superior spine, but the trochanter 
is found with difficulty. The limb is greatly shortened and cannot be drawn 
<lawn, being hooked over the rectus; movements are tolerably free. 

In the everted dorsal the toes may be pointing backwards, but inversion 
can be produced ; the head is felt on the ilium internal to the trochanter, 
and shortening is proportionate to the height at which it is situate; move­
ments are free. 

Irregular dislocations may simulate any regular one i but manipulation 
soon changes their signs, the stability due to the Y·ligameut being gone. 
They are reduced by direct traction towards the socket, aided by local guid­
ance; and two months' rest would not be too much after such au injury. 

The treatment of dislocation of the hip complicated by·jl'Mlure of the fomur 
hig-h up, is (1) to endeavor to manipulate the bead into the socket; if this 
fails, (2) to obtain union, and after eight weeks again attempt reduction by 
rnnnipulatiou. If th is also fails, or the bone refractures, there is nothing for 
it but to obtain a false joint with as good movement as possible. 

Congenital clislocation is more common in the hip than in other joints. It 
may occur on one or both sides, usually on both, and is most common in 
females. The hips are wide, fiat, the trochanters are prominent and too 
nenr the crests; the lumbar spine is unduly hollow. The patient walks wi th 
a peculiar warlclle. Both the head of the fornur and acetabulum are usually 
m•lformed. Nothing can be done beyond drawing down the femora by 
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weight-extension for some weeks, and then applying a well-fitting pelvic 
band having two strong pads de3cendiog from it to press on the tops of the 
femora and afford them firm points of counter-pressure. 

Dn:lLOCATIONS OF TITE K~EE.-Dislocation of the tibia from the femur is 
not common; and, when it does occur, is rarely complete. In most cases 
the tibia is thrown inwards or outwards, with the outer tuberosity on the 
inner condyle, or vice versa; less often it is thrown forward and still more 
rarely backward. The deformity and impediment to motion will distinguish 
the accident. The displacement must be rectified by simple extension, the 
knee be kept at rest and ice applied till inflammatory sym1>toms have sub· 
sided, and the limb supported by a well-padded straight back-splint for 
several weeks afterward. There often remains a permanent inability to 
keep the joint firm in the straight position, especially after complete dislo­
cations in which the laceration of soft parts is necessarily severe. As a con­
sequence of this and of the great stretching of vessels, inflammation and 
gangrene are more common after this than after any other luxa.tion. When 
compound, the laceration of tissue is very great, and amputation will often 
be required; but if the structures of the ham are sound, an atlempt should 
be made to save the 1imb. 

D1SLOCATIO"N OF THE PATELLA may occur 'inward, which is extremely 
rare; or outward, which is much more common and natural, seeing tbat the 
rectus and ligamenturu patellre form at the patella a very obtuse angle open­
ing outward. This dislocation may be caused either by direct mechanical 
violence, or by a sudden contraction of the extensors of the thigh in knock­
kneed, flabby people. The knee cannot be bent, and the bone can be felt 
in its new situation. There is, in general, no difficulty in reducing it by 
means of the finger and thumb, if the knee is straight and the leg raised. 

There is one variety, vertical, of this dislocation, in which the patella is 
turned round on its long axis, so that one edge, usually the inner, lies im­
mediately under the skin, and the other rests on the trochlea of the femur, 
where it is firmly fixed . It is sometimes extremely difficult to replace, at 
others quite easy. In one instance, the surgeon was unable to reduce it, 
though he divided the ligamentum patellre, and cut through the quadriceps 
at its insertion into the patella; death followed in eleven months, in conse-

C~~~~~' 0!n~i~~:0b;di:11i~~ea;l~iEf~reJ'b~le:t~:e~l~:t ~fis1~~ 0c~s~;1eag~:~00:! 
sixth were vertical. In one case Mayo succeeded in overcoming the diffi­
culty by bending the knee to the utmost, so that the patella was drawn out 
of the groove in which it was lodged. 

Bending the knee and then suddenly extending it whilst pressure is made 
on tbe free border of the patella is usually succe53fu[. The difficulty alluded 
to must a.rise from entangling of the bone among the aponeurotic structures 
about the joint; and there is little doubt but that, in a case of real difficulty, 
it would be right to open the joint antiseptically and to seek and remove the 
cause. 

The patella is dislocated upward after rupture of its tendon by the ex­
tensor muscles. This rare displacement must be treated like a fracture of 
the patella. 

PARTIAL DrSLOCATIO~ OF THE SE:'IHLUN"AR CART1LAGE3.-ln sudden 
twists of the knee·joint from tripping and like accidents, tbe internal, or 
much more rarely the external, semilunar cartilage mtiy slip out of place 
and become wedged in between the tibia and femur. The symptoms are 
sudden, extreme, and sickening pain, and inability to stand or straighten 
the limb, with au interval between the bones on the side of the joint affected; 
sJmetimes the displaced cartilage may be felt under the skin. Effusion 
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quickly sets in. This accident generally happens to people of relaxed 
habits, and is very liable to recur1 especially if the joint becomes the seat of 
effusion. In a case dissected by Sir "r· Fergusson1 the external semilunar 
cartilage was found to be torn from its connection with the tibia except just 
at it.'i extremities, and Godlee found it in the intercondyloid space. The 
beAt way of restoring the part to its place is to pince the patient on the 
allecte<l side, with the knee bent, and rotate the tibia gently on its axis. 
This mnnccuvre may be repeated at intervals until success is attained . 
Sometimes the fibro-cartilage becomes replaced by its own elasticity, exten­
sion then becomes possible. The patient should rest for a fortnight and put 
on nn elastic knee-cap before he moves about. 

'Vhen the displacement is irreducible, movement must be practised, and 
aft.er a. time the knee will become quite useful. In recurrent displacement 
prolonged rest with a view to obtaining fixation is useless. It might in 
some cases be possible to find the cartilage and sew it to the capsule. 

DISLOCATION OF THE HEAD OF TIIE Frnur~A is infrequent, except as a 
consequence of rickety deformity or relaxation of the ligaments from weak­
ness, which must be treated by cold douche, friction with liniments, and 

Fw.122. 

l"nrOOucOOdlslOC11.tlon or1hetil.in lnwanl, with 
fracturoC1f fll•ula; from.1ca.~ttnke11 by llr. \\ii· 
molt, ..,r :ii. '.\lary'• llo.pil,.I, 1 ~·car and a balf 

:~~~u~'.o 1..-cil.lent. 1 bt're was no anemI't at re· 

Fw. 1:l3. 

.\,.1rag-.ll11~ di~plareJ upward l>etween ti!Jio. and 
flloula. Accldt-ntof fi'l'l!yeitril' standing; no at­
tempt had bt>en lll!ld••at n·dm-tion. Tht·rewaa 
uofracture. }'romaca•thy::Ur Wilmott. 

bandages, with n pad to press on the head of the hone; or it may result 
from rheumatic effusion into the joiut cavity, to be treated by pressure, 
iodine pniut, and iodide of potassium. Two cases caused by violence are 
given in Hir Astley Cooper's work; the head of the bone could be felt to 
pass more backward than natural, and could be moved by the finger. The 
pad of a tourniquet was employed to keep it in its place. 

DI%OC.\.TIO:S OP TIIE A:sKLE is generally caused by jumps from great 
heights, or from carriages in motion, or by violent twists, and may occur in 
four directions, ench of which is often complicated with fracture of the tibia 
or fibula, or both. 1. Dislocation of the foot outward or tibia inward is the 
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most common. It is usually attended with fracture of the lower third of the 
fibula (Pott's fracture), and may be easily known by the side of the foot 
turning outward, and its inner edge turning downward, with great projection 
of the internal malleolus and crepitus of the fibula on being straightened. 2. 
Dislocation of the foot inward, or tibia and fibula otdttm·d, is attended with 
fracture of the internal malleolus, and may be known by the side of the foot 
turning inward . 3. In dislocation of the foot baclcward the foot appears 
shortened, the heel leuglhened, and the toes point downward. There is also 
a partial dislocation backward, in which the tibia is half displaced from the 
astragalus, and the fibula broken; the foot appears shortened and immov­
able, and tbe heel cannot be brought to the ground. 4. A dislocation Jor­
wm·d has been described, but it must be very rare. Sir A . Cooper never 
saw it. The case described by Mr. Calles was probably a transverse fracture 
of the tibia and fibu la just above the joint, with displacement backward. 5. 
The astragalus may be thrust up between the bones of the leg, as represented 
in F ig. 123. 

TREATMENT.-These injuries may be so various and complicated that it 
is impossible to lay down particular rules for every variety, although the 
general principles are clear. Reduction must be effected as soon as possible, 
and for this purpose the patient may either be laid on the side or back, with 
the knee and hip bent. Then an assistant holds firmly the leg just below 
the knee, and the surgeon grasps the instep with one hand and the heel with 
the other, and makes extension (aided by pressure on the end of the tibia), 
till he has restored the natural shape of the parts. The limbs ruust be put 
up with a Cline's splint on each side and slung in a swing, in the same 
manner as in fracture of the lower part of the leg-taking care to keep the 
great toe in its proper line with the patella. After swelling has subsided, 
the starch bandage may be applied. Chloroform may be administered, to 
render reduction more easy, and opium in regular doses afterward, to pre­
vent displacement by twitching and spasm. 

COMPOUND DISLOCATION OF THE ANKLE·JOINT is the most frequent 
example of th is kind of injury. If the wound in the integument does not 
heal by the first intention the joint becomes septic, it inflames; suppuration 
occurs in about five days i much of the cartilage is destroyed by ulce ration; 
at last the wound is filled with granulations, and the patient may recover 
with a tolerably good foot in from two to twelve months, more or less anky­
losis having occurred. The first thing to be done is to wash away all dirt with 
some reliable antiseptic, with which the recesses of the joint are to be well 
syringed (p. 239); to remove any shattered pieces of bone gently with the 
fingers, and then to reduce the bone to its place; slightly enlarging the 
wound in the skin, if necessary, to effect this without violence. If it is very 
difficult to return the end of the tibia, or, if it is much shattered, or stripped 
of periosteum, it is better to saw it off. The foot must be held at a right angle 
whilst either a large gauze or a permanent wool dressing is applied . If desired, 
drainage holes may be made before reduction by cutting down on dressing 
forceps thrust from the wound backward to one side of the tendo Achillis. 
The leg may then be placed on a Macintyre or Arnold's splint, or two side­
splints may be used; care must be taken not to let the foot be pointed, nor 
be·turned to either sicl~. The remaining treatment is the same as that of 
compound fracture, and the rules which are given as to the necessity of 
amputation are the same in both cases. 

DrsLOCATIONS OF TIIE FooT.-The most important of these are the dislo­
cations of the astragalus, which may be separated from its connection with 
the tibia, fibula, scaphoid, and as calcis in various ways. Sometimes it is 
thrown forward an.cl inward, so as to project on the inner surface of the foot i 
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nnd in this case there appears an unusual projection below and in front of 
the inner ankle, nod a corresponding depression below the outer one whilst 
the foot is more or less everted: more often it is thrown Joru:ard and otlitmrd, 
and rests upon the greater process of the os calcis whilst the foot turns in. 
If these dislocations are simple, reduction shoulJ be immediately attempted 
by extension; chloroform will be needed, and perhaps the pulleys, for the 
reduction is often a work of difficulty; but patience and good management 
will usually succeed. Chloroform ought to render unnecessary the dividing 
of the tendons of refractory muscles, unless they intervene between the bone 
and its socket in such a way as to prevent replacement. Lastly, the astrag­
alus may be dislocated backward, projecting behind the ankle-joint, and pro­
truding on one or other side of the tendo Achillis. This displacement, if 
only p~rtial, it will be extremely difficult to rectify; and if complete, it will 
most likely be impossible. If the dislocation is compound, and the bone 
cannot be replaced, or, if it is much shattered, it may be dissected out. It 
was formerly considered that if the skin be not broken, it is better to leave 
the displaced bone. Even if the skin does not slough and render the dislo­
cation compound, these dislocations generally cripple the foot. 'Vitb anti­
septics, therefore, the surgeon would probably do the best for his patient by 
at once excising an irreducible bone. If, however, sepsis after operation is 
to be feared and sloughing is not imminent, it is best to wait till the parts 
round the ankle are healed, and then to dissect out the displaced bone, ren­
dering the foot bloodless first. In some dislocations (subaslragaloid) the 
astrngalus may be separated from the other tarsal bones, preserving its con­
nections with the tibia and fibula, so that these may be regarded merely as 
vnrieties of dislocation of the Roklc-joiut, in which the tibia and fibula carry 
the astragalus with them in their displacement. 

Besides tbes~. the anterior tarsal bones with the toes may be dislocated 
from the os calcis and astragalus. The cuneiform bones mny be dislocated 
upward from the navicular, the metatarsal bones from the tarsal, and the 
toes from the metatarsal. In any of these cases, the proper position of the 

h:rl~~e~e~~~dbb;eb~°:d~g::; n~~1~h r:~l;~:i~~ 1 ~vityo¥:ee~sb~e v~~~ (~i~~~~~~~f ~~~ 
impossible, nnd excision necessary. 

DISEASES OF JOINTS. 

GEXERAL PATIIOLOGY.-A joint is made up of four parts: (1) the bone­
ends, covered by(~) cartilage, held together by (3) ligaments, which are lined 
by ( 4) synovial membranes. It is surrounded by soft parts to which disease 
may spread from the joint, or vice i•ersd. Of the four abon-named structures, 
two-the synovinl membranes and the bones-are of infinitely greater impor­
tance ns starting-points of disease than the others-cartilages and ligaments­
which are dense and non-vascular, or almost so, and therefore little prone to 
exhibit the primary signs of inflammation; secondarily, they, especially 
cartilage, frequently suffer. The inflammations of joints may consequently 
be divided into two classes, synovial and osteal, according as they start in the 
synovial membrane or bone. But directly the causes of an osteal inflam­
mation pierce the cartilage, the synovial membrane becomes affected ; and 
it is very common for disease starting in the synovi.Rl membrane to extend 
to the bone. Inflammations which tend ultimately thus to involve all the 
structures of n joint are usually grouped under the name Arthritis; those 
limited tu the 5ynovinl membrane under Synovitis. 

Every stage of inflammation may be met with in joints, as in bursre and 
sheaths of ten<lons. The slightest forms are those characterized by effusion 
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of serous fluid, acute or chronic, from the vessels of the synovial membrane 
into the cavity of the joint. \Ve may find some swelling and hyperremia of 
the synovial membrane, especially of its processes, and effusion of a clear or 
turbid pinkish-yellow fluid into the joint (Synovitis serosa acuta). Or, the 
hyperremia may be very slight, the synovial membrane gets opaque and 
somewhat thick, and pours out a watery straw-yellow fluid, which, if in large 
amount, causes the ligaments ultimateJy to stretch, and renders the joint 
loose and insecure (S. serosa chronica, !tydrops articuli) . Io these chronic 
inflammations it is common to find hypertrophy of the synovial fringes and 
multiplication of their processes, so that the interior of the joint shows n few 
small }ledunculated, connective tissue growths, or (Fig. 124) is universally 

papillary (S. papillaris), or some of the 
l?rn. 124. growths may be of considerable size and 

tuberous (S. tuberosa). This hyperplastic 
synovitis is especially common in rheumatoid 

~ftth1~t~~ruab1:~~ ~:t~~ ~:e~~dt:ok~:~i~;t:~: 
effusion. 

In more acute cases shreds of fibrin ap­
pear in the fluid and on the surfaces of the 
joint, the hyperrernia of the synovial mem~ 
brane increasing (S. serofibrinosa) i but the 
shreds ha\'e no tendency to organize as in 
the peritoneum. At the same time the 
number of white cells in the fluid increases, 
it becomes cloudy, and in still more intense 
forms ultimately purulent (S. purulenta) . 
This may occur with very little swelling or 
other change, remaining post-mortem, of the 
synovial membrane1 the pus coming from the 
surface of the membrane much as it escapes 
from a mucous surface in purulent catarrh. 
Consequently, these cases are spoken of as 
catarrhal suppurcttion (Volkmann). But in 
acute u i<liopathic" or septic suppuration 

Pa.pillnrpyno\"itisoftheknre. St. (suppurative arthritis) the pus is thick, the 
:\lar)''s ;)rus!.'11111 synovial membrane greatly swollen, injected, 

and ecchymosed, its folds and processes 
prominent, the superficial parts byperremic and redematous for some distance. 
The cartilage seems to necrose and wear away rapidly at points of pressure; 
no cell-growth is found absorbing it. Caries and necrosis of bone follow . 
Commonly, in these cases the pus bursts out into surrounding tissues through 
weak spots in the capsule, or abscesses form in intermuscular planes as the 
result of deep lymphangitis. It is by no means uncommon in these cases of 
acute suppuration to find the effusion more or less markedly hemorrhagic. 

Naturally, an aettle arthriti,s may occur without going on to suppuration, 
the pathological appearances being much the same, except that any fluid in 
the joint is not pus and is usually in small quantity. 

'Ve have now to spel\k of ehronie arthritis, inflammation characterized by 
cell-infiltration of the tissues rather than by the accumulation of fluid in 
tissue interspa.ces; it is the parallel of chronic osteomyelitis and similar dis­
eases classed together by German writers under the heading "granulirende 
EntzUnduugen.' 1 It is in this form that the distinction of primary synovial 
and osteal varieties is specially important. 

Thf': first signs of chronie synovial arthritis would seem to be a tendency for 
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the synovial membrane to advance over the cartilage in the form of a slowly 
contracting vascular rim; this is often seen in joints which have been kept 
long at rest, especially in the neighborhood of fractures or ostitis. 'Vhen 
resulting from simple rest, the exciting cause and nature of the process are 
not evident, and it can scarcely be regarded as inflammatory. 

As the disease advances the synovial membrane thickens, in some cases 
from one-halt' to three-quarters of an inch, in others but slightly i any natural 
folds, such as the alar ligaments in the knee, become much enlarged and new 
folds appear. The tissue of which the synovial membrane now consists is of 
pinkish-gray or yellowish aspect, often granular on the surface, or when torn, 
and its vnscularity is slight in the commonest form (tubercular). Not un· 
commonly the morbid granulation tissue grows out through some weak point 
in the capsule, forming apparently an extra·articular focus. Folds consist· 

.l<""w.125. Fio. 126. 

ing of this tissue push inward over the cartilage, adhere to and erode it, not 
regularly but in a wormeaten manner-hollows and actual holes alternating, 
with perhaps here and there a bit of healthy cartilage. In time the cartilage 
is entirely removed by molecular disintegration; or the granulation tissue, 
which now invades the bone, may spread between the cartilage and the bone, 
nud separate the former in flakes of considerable size that are sometimes 
found loose in the cavity of the joint. Ordinary caries of the bone now 
begins and advances most rapidly at the points of greatest pressure between 
the bones, the irritation of pressure being here added to that of the primary 
cause of the disease. It is by no means uncommon to find the bones deeply 
eroded at the points of mnxiruuru pressure whilst the cartilage is fairly 
healthy at other places. The thickening of the synovial membrane may, 
however, continue for mauy months or even years without destroying carti· 
!age or bone, or invading ligaments and surrounding soft parts i the swollen 
membrane may then be almost shelled out of the capsule. In other cases, 
presumably of more intense irritation or of feebler resistance on the part of 
the tissues, the round-celled infiltration spreads widely and rapidly, the infi}. 
trated ligaments are softened, and the more or less eroded bones become 
easily displaced upon each other (Fig. 125) . Thus is produced one form of 
pathological dislocation by the combination of softening of ligament, erosion 
of articulating surfaces, muscular contraction, and faulty position of the limb. 
Another form occurs early, in ball-and·socket joints, from distention of the 
capsule witn fluid and faulty positic.n. 
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'Vhen the above disease starts in the bone (chronic odleal arthrili$), it is 
secondary to a chronic osteomyelitis of the epiphysis. The granulation tissue 
eats its way to the deep surface of the cartilage, and frequently spreads out 
between this and the bone (Fig. 126), detaching large pieces: it also eats 
its way through the cartilage at several spots, round nodules of granulation 
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is much the same as that above described. Q3teomyelitis of the epiphysis 
may produce simple caries (p. 279) of the end of the bone, slight or very 
extensive, or small sequestra may form ( G. necrotica, p. 279); but in more 
acute cases, pieces oflarge size or even the whole epiphysis may die. 

Sclerosing ostitis is rare, but may occur; and in some forms, osteoplastic 
periostitis is found about the bone-ends, causing thickening of them or the 
growth of irregular osteophytes. 

There are many causes which may give rise to a chronic arthritis such as 
the above, and it is probable that all are of an infective nature. There is 
one, however, which acts much more commonly than any other, viz., the 
bacillus of tubercle. As a rule, it is very sparsely distributed, and is therefore 
difficult to demonstrate microscopically; and cultivations and inoculations 
not uncommonly fail. But the disease is notoriously scrofulous, frequently 
occurring with other more rapidly progressing lesions, the tubercular nature 
of which is consequently more easily demonstrable; and acute tuberculosis 
ranks high among the causes of death. KOnig, Scbilller, and others state 
that tubercles are constantly present in the granulation tissue; and it is now 
fairly establ ished that the ordinary chronic arthritis is really a local tuber· 
culosis like the commonest form of chronic osteomyelitis (p. 279). The 
minute structure of the synovial membrane-the diffuse round-celled infil. 
tration, containing scattered tubercles, which may be rare-is shown in Figs. 
8, 9, and 10. 

The tendency here, as elsewhere, of tubercular granulation tissue is to 
caseate and soften into thin puriform fluid, which sooner or later makes its 
way to the surface and escapes, leaving a sinus into the interior of the joint. 
Not uncommonly the abscess seems localized and extra-artic,ifm·, due to the 
softening of some cell-mass outside the capsule; but on laying it open freely, 
an opening in the capsule may almost always be found . 

Instead of suppurating, the infiltrating cells may be absorbed or trans· 
formed into fibrous tissue, which, in its turn, may ossify; fibrous or bony 
ankylosis results. 

The same may occur after suppuration . 
The term fungous arthriti:J is often applied to cases in which there is thick­

ening of the synovial membrane but no suppuration. 
The peculiarities of rheumatic and gouty inflammations of joints will re­

ceive notice in sections devoted to the subject. 
THE ETIOLOGY OF INFLAMMATION OF JornTs.-The causes of infiamma· 

tion of joints may be ranged in four groups: (1 ) direct injury; (2) extension 
from surrounding parts; (3) infection through the blood; ( 4) nervous 
causes(?). These causes sometimes produce au acute, sometimes a chronic 
inflammation without our being able to account for the difference; though 
thi9 doubtless lies in variation of intensity of the cause, or of the resiBtauce 
of the tissues, or in the existence of undetected causes. 

1. The traumatic causes include blows, wrenches and strains, over·use, 
penetrating wouucls, burns, etc., and exposure to cold. The three former 
give rise chiefly to acute or chronic effusion into the joint, frequently follow­
ing on hromarthrosis. 'Vouuds may produce any degree of inflammation 
from serous effusion to the most intense suppuration, and the latter is always 
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much to be feared from a. septic wound; it is due, of course, to the action of 
chemical irritants (products of decomposition) upon the synovial membrane, 
and not to the injury done by the wound. The effect of cold seems also to 
be very various, every stage of inflammation, from the most chronic to the 
most intense, being attributed to it. In the latter cases it probably acts only 
as a depressant, enabling some infective cause to settle and grow where pre­
viously it could not do so. All kinds of injuries, especially the mechanical, 
act thus when they seem to excite chronic arthritis (JJynovitis granulosa, tuber­
culosa.). This seems to be the class in which gout should be placed, its char­
acteristic arthritis being apparently due to the deposit of needles of urate of 
soda in the cartilage, and later, in synovial membrane, ligaments, aud bones; 
but as such deposits are found in joints which have never been inflamed, the 
etiology is doubtful. 

2. The origin of arthritis by extension is seen in the serous or purulent 
effusion which sometimes occurs in acute infective periostitis, especially with 
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inflammations, especially erysipelas, may cause some form of inflammation 
of a joint over which they pass. 

3. Many infective poi8ons are conveyed to joints by the blood and excite 
inflammation in them i and the different poisons excite different effects. 
Hiller speaks of these metastases as secretory, believing that the organisms 
are excreted into the joint with the synovia, and that they multiply in it 
and excite irritation i but it is quite as likely that they excite inflammation 
of the synovial membrane just as /Jf. eryilipelatis causes inflammation of the 
skin. The commonest acute infective arthritis is the pyreinic; occasionally 
serous or serofibrinous, it is usually suppurative, the suppuration being fre­
quently catarrhal, but often leading later to destructive and deep-seated 
changes. There is scarcely an infective fever which is not occasionally com­
plicated by a metastatic joint inflammation i farcy, scarlatina, typhus, and 
vnriola may be specially mentioned. In gonorrhreal rheumatism an acute 
synovitis or destructive arthritis, which does not, as a rule, suppurate, occurs. 
In both early and advanced syphili8 there may be serous effusion into joints 
with pain nod high fever much resembling acute rheumatism i and in the 
latter stages chronic thickening of the synovial membrane may occur: but 
syphilitic disease of joints is uncommon. Its diagnosis rests chiefly upon a 
syphilitic history and the results of treatment (p. 114). Of l!lbercular arth­
ritis we have already said much i it is usually the most typical synovitis 
grmwlosa, much more rarely a chronic catarrhal suppuration; and the earlier 
stages of inffo.mruation are met with at the commencament of the disease. 
The nature of acute ,·hewnatism polyarlhriti!J synoviali8 (Hiiter) itself is doubt­
ful, but its very frequent association with endocarditis, in the lesions of which 
cocci are found, its relation to endocarditis maligua, and many points in its 
clinical history incline one to the belief that it is an infective disease char­
acterized chiefly by acute serous or serofibrinous synovitis which very rarely 
suppurates. 

4. Ner1.•01is Cau.ies.-During the last few years the labors of Cbarcot 
an<l others have revealed the occasional association of somewhat severe forms 
of arthritis with certain diseases of the brain n.nd spinal cor<l, and it is held 
by many that the nerve lesions stauJ to the joint lesions as cause to effect. 
The point will be more fully entered into in the section upon" Joint Disease 
of Nervous Origin." 
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SYNOVITIS. 

ACLTE A~D ScnACUTE SEROUS SY~ov1r1s. CAUSES.-The commonest is 
some blow or strain, much less often a penetrating wound that heals quickly, 
or the impaction of a loose body between the bones; extension from some 
neighboring inflammation-e. g., erysipelas, or lymphangitis, or ostitig; the 
rheumatic, gouty, gonorrhceal, and occasionally syphilitic poisons; sometimes 
a serous effusion occurs in pyremia, and certain cases occurring in spinal and 

Fro.127. 
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cerebral diseases are credited with a nervous origin. Of these causes that 
most frequently overlooked is probably a recent or old-standing gonorrhrea; 
au examination is necessary to eliminate this. 

SnIPTOMS.-The joint is swollen, hot when compared with the ot_her, and 
somewhat painful; the skin over it is very slightly, or not at all reddened, 
there is little or no periarticular cedema, the joint is not flexed unless the 
swelling is great, and the patient can move it freely without much suffering; 
the muscles are not wasted; there is little or no fever unless the synovitis is 
but a symptom of a general disease, as acute rheumatism or gout. 

The swelling is the most characteristic symptom. It is due to rapid effu­
sion of fluid into the synovial cavity, and it is most marked or points where 
the joint capsule and the surrounding:s are most yielding; the synovial mem­
brane is, as it were, distended by an injection, and the eye soon gets to know 
the shape it aasurnes in the more superficial joints. In the knee, which is 
the joint most frequently atlecte<l, the patella is pushed bodily forward, the 
depressions on either side of it are obliterated, aud there is a horsesboe­
shaped swelling above the bone extending some three inches up the femur. 
Unless the joint is very tense, sudden pressure on the patella will force it 
down on to the femur with a clear tap; and this floating of the patella shows 
positively that the swelling is due, in part at least, to fluid. 'Vhen there is 
but little fluid in the joint, floating of the patella may often be obtained if 
the supra patella is emptied into the lower part of the joint by pressure on it 
with one hand, whilst two or three fingers of the other are placed carefully 
around the centre of the bone and used to depress it. Often the fingers are 
placed toward the lower end, depression of which may yield a tap in a healthy 
joint. But before seeking for this sign fluctuation must be obtained, and this 
is best doue by using one hand as above described, and placing the other 
also astride the lower part of' the joint; by now approximating the fingers 
and thumb of one hand, fluid, if present, will be forced between the fingers 
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and thumb of the other. When there is but little fluid, it should all be 
forced into tlie lower, smaller part of the cavity by the upper band. It is 
very important before commencing this examination to see that the extensor 
tendon is lax and the patella freely movable. 

In the ankle, fulness is found behind between either ma11eolus and the 
tenclo Achillis, and in front beneath the extensor tendons, raising them up; 
fluctuation may be obtained from in front of to behind the malleoli. In the 
hip, ill-defined fulness below Pou part and behind in the hollow between the tro­
cbanter and the pelvis is sometimes found. In the 8houlder there is general 
fulness beneath the deltoid, most marked in front; and in the elbow there is 
a very characteristic horseshoe·sbape<l swelling fitting on top of the olecra­
non, one and a half inches beneath the triceps, and divided into two lateral 
lobes by the pressure of the tendon of this muscle. 

'l'ERMINATIONR.-The most common by far is resolution in the course of 
one to three weeks; but the effusion may persist, all acute symptoms subeid· 
ing (hydrops articuli) . Much less commonly the effusion becomes purnlent, 
or the synovial membrane becomes infiltrated, and the case ends as one of 
chronic synovial arthritis. Much care must be exercised in beginning to use 
the joint again, as relapses are easily induced. 

TREATMENT.-By far the most important point is the arrest of nil move­
ment, the prevention of friction, and this must be effected variously in the 
different articulations. In traumatic cases seen early, cold may be applied 
in the hope of checking effusion ; but when this bas occurred, and in non· 
traumatic cases, glycerine nnd belladonna. and hot fomentations are far 
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relieve pain from tension. When acute symptoms have subsided1 counter· 
irritation by tinct. iodi.1 or blisters, or firm preEsure may be employed ; and 
finally, a Mnrtin's bandage may be worn for two or three weeks after aban· 
douing the splint. 

For GoNORRTICEAL SYNOVITrs and AnTnmr1s, see p. 106. This is too 
common a cause of apparently spontaneous joint disease to be forgotten. 
The importance of curing the discharge, in order to cure the joint, renders 
the discovery of the cause essential. 

But little is certainly known of syphilitic joint disease. Lnncereaux recog· 
nizes two forms: a secondary synovitis with effusion and symptoms of acute 
rheumatism (p. 114); and a later form characterized by development of gum­
mnta in the subsynovial tissue. This is a subject to be inquired into. 

Mercury or iodide of potassium must be given, and if the health be 
broken 1 endeavor by every means to restore it. 

CnnoNIC SEROL'R SYNOVITIS (liydrops arliculi) may be left after an acute 
attack, or may begfo as such1 being due to injury, overwork, exposure to 
damp cold, gleet, cluonic rheumatism or gout, presence of loose bodies, or of 
a papillary condition of the synovial membrane i often no cause can be 
found. 

Sn1PTO>r•.-The chief or only physical sign is fluid swelling, having the 
shape given under acute synovitis; there is no £1.exion, fixation, wasting, 
heat, redness, or pain, but only a sense of weaknees or looeenees about the 
joint which may render it unreliable. On palpating the joint, one or more 
papillary growths may be felt slipping beneath the fiugers but evidently 
anchored to one spot i or a loose body may be found now here, now there. 

The knee is the joint most often aftected. 
TREATMENT.-Rest on a splint is always of great importance, and, if the 

lower limb is affected, the patient should not walk, except with a Thomas's 
splint. Counter-irritation is of little value; and strapping over uug. 

21 
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hydrarg. co. is not much better. For most cases repeated aspiration and 
the constant wearing of a Marlin's bandage as tight as can be borne is the 
most successful treatment; and 1t is wise to wear the bandage for six months 
at least after cure. In cases which do not yield to this treatment, HLlter, 
V l.)lkmnnn, and Rchede recommend the injection after aspiration of three to 
fh-e per cent. carbolic lotion, as much as possible to be again withdrawn, and 
this is to be repeated if necessary. French surgeons similarly inject tr. iodi 
diluted with three parts of water, but suppurative arthritis has resulted from 
this treatment. It should here be said that the aspiration of a joint or other 
cavity requires the closest attention to asepsis; the instrument must be 
scrupulously clean, the surface to be punctured should be scrubbed with 
sublimatt: lotion, a bit of wool steeped in this may be kept round the needle, 
and the puncture must be carefully closed with a wisp of wool and collodion. 

Should all these methods fail, recourse may be had to drainage of the 
joint if the surgeon can rely upon his antiseptics. This is effected by opening 
the largest portion of the synovial membrane, inserting a tube and retaining 
it for a fortnight or so. Any loose body must, of course, be removed, and 
sometimes in thus opening a joint, synovial folds-e. g., alar ligaments-will 
be found red and swollen. Such may be excised. In cases of papillary 
synoviti8, a few growths may be got at and removed from an incision, but 
cure of such a joint as that in Fig. 12-l could be effected by excision of the 
synovial membrane. 

ARTHH.ITL'S. 

AcuTE ARTHRITIS AND AcuTE SuPPURATJVE ARTlTRITis.-The causea 
are: septic wounds, exposure to cold (acute rheumatic al'ihriti8) i occasionally 
extension from erysipelas or other superficial inflitrumation, from the bursting 
of an abseess (suppurating bursa beneath the Jig. patellre) of the soft parto 
or of the bone into the synovial cavity, or, much more commonly, from acute 
epiphysitis of syphilitic or other origin ; most frequent by far, infection during 
the course of an acute, iufective disease, especially pyromia; much less often 
of the acute specific fevers, glanders, or dysentery. 

SnIPTOMS.-The disease begins usually with high fever and perhaps an 
intense rigor; the joint affected is the seat of extreme pain, is absolutely 
fixed and helpless, and the patient dreads the slightest movement; swelling is 
rapid, the redema spreads up and down the limb considerably beyond the 
limits of the joint concealing the outline of the synovial membrane i the skin 
now reddens over the whole or part of the joint, the whole limb swells, the fever 
reaches 104°-105° daily, the rigor may be repeated, and the patient shows 
signs of rapid exhaustion. The part is so tender and the cedema so consider­
able that it may be impossible even now to be sure of the presence of fluid; 
but under the above circumstances an exploratory aspiration should be made 
early. If nothing is done, pus escapes either superficially, or large abscesses 
form in the substance of the limb. The patient may die exhausted by pain 
and fever, or of some septic disease; or may ultimately recover with an 
ankylosed joint or after amputation or excision. 

The acute rheumatic m·thritis generally ends after some weeks in ankylosis 
without suppuration; the effusion is sero-fibrinous. 

CA1'ARRIIAL SUPPURATION (Volkmann) may develop in cases which are 
primarily serous effusions, or it may result from many of the causes of acute 
suppurntive arthritis-especially puerperal and urethral pyromia, and the 
pyremia of in fonts; sometimes also from gonorrhrea. 

SntPTO:\lS.-These are intermediate in intensity between acute serous 
synovitis and acute suppurative arthritis. In many cases indeed the diag-
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nos-is woulcl be the former, there is so little exacerbation in the constitutional 
state, the signs of inilammation are so slight, whilst pain may not be com· 
plained of at all. llut experience has taught that an aspirator will almost 
surely draw off a sero-purulent fluid frow a joint which during the course of 
py:emia had been accidentally disco\"ered to be full of fluid. That there is 
no line between these cases and the last group got:s without saying i and 
uuless the pus in a catarrhal case be soon removed, destructive arthritis will 
set in in most cases. 

It id right to acid, by way of caution, that the most surprising differences 
occur in the symptoms of joint disease; thick pus may cause little local and 
still less general reaction, aud after its evacuation recovery may occur with 
pedect movement, as is by no means uncommon in young children; a catar­
rhal suppuration and still more au acute arthritis may be attended by very 
severe symptoms of both kinds. 

TREATMENT.-Absolute fixation is of the firdt importance, and if the joint 
is iu n. bad position it should be at once gently straightened under chloro­
form, and fixed upon a reliable splint; then belladouua should be applied 
and foJnentatious assiduously used. If the locul and general symptoms 
point to the presence of pus, but fluctuation is not obtainable, make an ex­
ploratory aspiration. If the symptoms and the result of aspiration show 
the case to be one of catarrhal suppuration, the joint may be emptied and 
washed out wilh 1 in 20 carbolic; and this may be repeated if fluid re­
gathers without more acute symptoms. But if the case is one of acute sup­
purative arthritis, and probably in all cases in young children, the proper 
treatment is, aseptically, to lay the joint open as freely as possible. Thus in 
the knee au incision should r1rn from top to bottom of the synovial mem­
brane on each side along the line of reflection of the syuovial membrane, 
and sharp bemorrhage may be expected from the enlarged articular arteries 
which retract into the dense fibrous tissue; dressing forceps should then be 
pushed through the joint on the outer side to the skin, cut down upon, and 
a litrge tube introduced here. 

Young children often recover under most disadvantageous circumstances; 
but in adults everything depends on the maintenance of rest and asepsis. 
In their absence nil the changes of septic arthritis ensue. Life and limb 
are now greatly jeopardized; sometimes with good health to start, fixation, 
free drainage, and careful dressing, a cure will be effected by ankylosis; in 
other cases, excision of the joint may save the limb; in others again the 
patient's age and exhausted condition, and the existence of abscesses bur­
rowing far up the limb, will necessitate amputation to save life. In the 
elbow and shoulder, excision may be performed earlier than in the lower 
limb joints; for the results of excision are better than those of aukylosis. 
In the hip-joint, excision should be done whenever possible to avoid the 
formidable amputation. 

When a cure by ankylosis is tried for, the humerus should be fixed to the 
sirle in the ordinary Im.aging position; the elbow should be fixed at 95°-
100::>; the wrist straight i the hips straight; the knee at 170°-175° ; the 
foot at right ang-les to the leg. 

cno1~m~ous DrsEASE OF JornTs, 'VmTE SwELLr~a. PULPY DEGE~Etu.­
TIO:s-, ARTICULAR 0AR[ES

1 
CaRONW TUBERCULAR ARTURIT1s.-It has 

already been stated that many causes lead to a chrouic arthritis, but that 
the disease which bea.rs the above names is of tubercular nature (p. 318) . 
Its modes of origin-in syuovia.1 membrane or in the epiphyses-have been 
given, and atteution has been drawn to the fact that the ultimate result is 
much the same in either case, except that cases commencing in bone are 
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much more liable to be complicated by necrosis and the presence of sequestra 
in the joint. 

The disease often begins subacutely in a serous synovitis from injury, but 
more frequently it starts without obvious cause. The great majority of the 
cases occur in children and young persons, from three to twenty years, but 
cases are not very unconnuon even in quite old people (senile str-uma). 

Sn1PTOMS.-The first is uneasiness and pain in the joint, leading early to 
a limp if a lower limb joint is affected; not uncommonly pain is reforred 
also to some otber part supplied by the nerves which supply the diseased 
joint; thus, pain in the knee is almost more characteristic of hip-joint dis· 
ease than is pain in the l1ip. Very soon, if the joint be superficial, exarui· 
nation shows swelling, and this is soft and elastic," pulpy," but does not 
actually fluctuate, though it is sometimes very difficult to be sure of this. 
At first all characteristic hollows are obliterated, but the shape of the syno· 
vial membrane is not usually so well shown as it is by fluid; thus the knee· 
joint tends to assume a uniformly rounded aspect, the widest part being at 
the level of the articulation instead of above the patella, as in hydrops. 
The part is distinctly warmer than its fellow, but not red i on the cQntrary, 
it is pale, the skin being stretched over the swollen joint, and through it the 
blue subcutaneous veins show plainly. The swelling is rendered more 
marked by the rapid wasting pf muscle that occurs. There are two marked 
exceptions to the rule that swelling is characteristic of this affection-the 
shoulder, in which wasting of the deltoid often more than conceals swelling 
of the synovial membrane, and the hip, over which the glutrei waste. One 
of the earliest signs of this disease is 1imitation of the movements of the joint, 
and this limitation increases rapidly as the case goes on. At the same time 
many joints in this, as in acute arthritis, assume a characteristic position; 
the hip becomes flexed, adducted, and rotated in, the knee flexed and rotated 
out, the ankle more or less extended, the elbow more or less flexed, the 
shoulder remains in the humerus banging. Various reasons have been 
given to account for this flexion of joints in arthritis. Bonnet believed the 
position assumed . by the joint to be that in which it could bold most fluid, 
and to be due to distention; but we do not see these positions in serous syno· 
vi tis, when the joints are much more tense than in chronic arthritis; others 
say that the flexor muscles are stimulated to contract by a reflex from the 
joint, an assumption based upon the fact that these muscles do contract. 
It seems most probable that many of the positions are voluntarily assumed 
to obtain security from injury and ease, slight flexiou being the position in 
all joints in which the joint surfaces are least pressed together by tense liga· 
ments; once assumed, the positions are involuntarily maintained. 

After a time, sooner or later, starting pains begin . These are shooting 
pains which occur just ns the patient is dropping off to sleep, waking him 
up, and usually causing a child to scream. They are probably due to move· 
meat of tender joint surfaces, permitted by the relaxing muscles; they do 
not necessarily indicate ulceration of cartilage. 

If' the case goes still further, the granulation tissue softens at one or more 
spots, an abscess forms, the skin reddens, thins, and bursts, and thin curtly 
pus escapes, leaving a sinus which may remain permanently open or heal 
after a time. A probe may or may not touch bone. In other cases the 
synovial cavity fills with a thin puriform fluid, when we get the signs of 
effusion into the joint together with those of arthritis. Sometimes the ' 
thickening of the synovial membrane cannot be felt in cases which have 
begun apparently as hydrops; but if a markedly turbid fluid is drawn oil', 
the prognosis becomes much graver and the diagnosis will need to be 
changed. Examination at a late stage will probably show thnt movements 
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which are normally prevented by ligaments-e. g., side to side movements in 
hinge joints-can be obtained, owing to softening and infiltration of the liga­
ments, and at the same time the bones will be felt and heard to grate over 
each other. These signs should rarely be sought for unless the patient is 
under an an:.esthetic i nor should the old and painful test of striking the 
heel, and thereby driving the bones roughly together at the ankle, knee, and 
hip, be practised. It is quite unnecessary for diaenostic purposes. Finally, 
destruction of ligaments and bones may lead to pathological displacemenl.JJ 
nod dislocations. 

TERMlNATWNS.-Recovery may occur at any period-before the bones 
are affected in syuovial arthritis, after this event, or before or after suppu­
ration has occurred . Cases which do not suppurate are spoken of as fungous 
arthritis, and are parallel with caries sicca. It is not uncommon to find a 
patient walking about, lame, but suffering little or no pain, possessing toler­
ably free, smooth movement of his knee or ankle, of which the synovial 
membrane is swollen till it is one-half or three-quarters of an inch thick i 
and this state of matters may last even for years. It is met with chiefly after 
puberty in patients whose health is fair, and may end in recovery without or 
with absceas. Once this disease has become fairly established perfect move­
ment can scarcely be hoped for, but very good movement may be left. On 
the other hand, ankylosis may be complete and either fibrous or osseous. 
Tbe limb may be in good position, or in such faulty attitude as to be worse 
than useless. But in a large number of cases abscess after abscess forms, 
aod the patient is worn out by pain, wasting discharge, albuminoid disease, 
and hectic, or acute tuberculosis carries him off. 

PROONOSIS.-Creteris paribU8, this depends chiefly on the age and health 
of the patieot-the younger and more robust fare best. 

TREATME:-JT.-The first poiot is, by the ruost judicious use of the means 
given at p. 98, to ra~e to the highest point the general health i residence at the 
seaside is particularly beneficial. 

Next comes the provision of rest, of which we have spokel1 so often. The 
most important point is to prevent friction of the joint surfaces against each 
other; relief from pressure is quite secondary. When the shoulder is io­
flamed, the a.rm should be secured to the side by a few turns of bandage, and 
the hand slung high; the arm must not be put through sleeves. The elbow 
and wrist are best imruobolized by plaster of Paris over wool, which exerts 
constant pressure. For the hip and knee·joints no splints compare with 
those invented by H. Thomas; for the hip, a Hamilton's splint with parallel 
uprights acts fairly well; for the ankle, plaster of Paris and a pin-leg having 
a support for the leg projecting backward. 

Weight extensioti, one to six pounds, may be used for the shoulder, and is 
commonly used for the hip and koee with distinct advantage. It acts really 
by steadying the limb, not by drawing the joint surfaces apart, for that 
would require a very heavy weight; and it is always well to fix the body 
and limb of the patient by a sheet thrown over them, and heavy sandbags 

~~~ed10~g sthoeuf~dbe0~!~d. t~~:~:l~df~irm~ ~~~h T~~:a.;;:rfe!~11~::tio~~ b~~ 
because with it patients can live in the open air. 

Compression sometimes acts well, but it often disappoints; it is best made 
by n. l\Iartiu's bnndage, and should be constant. 

Cotmler-irritation by iodine, blisters, and the cautery is of little value; it 
sometimes relieves starting pains for a time. 

The repeated injection of two to three grni. of three to five per cent. carbolic 
lotion. into the swolleo tissue was strongly recommended by HUter io fungous 
arthritis, and is well spoken of by a few Herman surgeons; most seem to 
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have failed with it, and in a few cases in which I have tried it no positive 
relSultwus obtained. 

lg11i711mclure has been used by Richet and Kocher in similar cases, but 
does nnt seem so good a means as a diffusible chemical on the one hand, or 
as erai:::ion on the other if something radical is to be undertaken. 

The more radical modes of treatment are: erasion, excixion, and amputa­
tion, and it is still a moot point when the two former should be resorted to. 
Two views are held: 1. That good food, good hygiene, cod-liver oil, and 
sen-air, wilh perfect rest for the joint, will enable a large proportion of 
patients suffCring from tubercular joint disease to recover-if they can 
de\·ote two or Lhree years or even 1011ger to the cure, and are wealthy enough 
to obtain the advantages above mentioned. The result hoped for is a more 
or less complete ankylosis in the best position, and an important point urged 
in favor of expectancy is that, in growing bones (and most of the cases occur 
in children), the epiphyses are not removed, so full growth may be expected 
unless the inflammation leads to early ossification. It must be admitted 
that in spite of this treat.ment a good many cases go on to abscees, and some 
ultimately require complete excision or amputation. 2. Others say, if it is 
evident that, in spite of the most favorable conditions that ran be secured 
for a patient, the die:ease does not improve within a reasonable time (three 
to six months), or that it is going on to abscess, no time should be lost in 
opening the articulation so freely as to be able to examine the synovial 
membrane and bone surfaces thoroughly, and then removing with the sharp 
spoon, gouge, ecissors, etc., every particle of diseased tissue. This may be 
done in cases of synovial arthritis before the bones are affected, when only 
the syno\'ial membrane may be dissected out; but if the disease has gone 
further, or is of osteal origin, holes must be gouged in the joint surfaces. It 
is only when the case has been treated too long on the expectant plan, that 
the epiphyses require removal, and excision must be done instead of erasion. 
After this operation it is well to sponge the cavity well with sublimate lotion, 
and then to rub it freely with iodoform. The wound must be drained, carefully 
sewn UJ\ d ivided ligaments or tendons united, the joint absolutely fixed, and 
a permanent antiseptic dressing applied. Tulernbly rapid union may be 
counted upon, but it will be necessary to wear a splint for a few months, 
that all may become solid . The ad\·antages of early erasion are therefore 
held to be: that it greatly shortens the course of the disease, and gives at 
least as good results as the expectant plan in regard to mortality, length of 
limb, and movement of joint; that it is far better than the expectant mode 
in the case of the miserable children that crowd the London hospitals, for 
whom good hygienic conditions and often perfect rest are impossible; and 
lastly, that by this operation a possible focus of general infection is removed 
from the body (p. 96). Under antiseptic precautions the dan~ers are slight. 

To be successful, erasion must be early, free, and thorough; tubercular 
tissue left behind will probably lead to recurrence and require a repetition 
of the operation. The presence of septic sinuses of course increases the 
difficulty of treating the case, but does not require any change in principle. 

Against erasion it must be admitted that recurrence is not infrequent. 
Excision must be done in rases which are too advanced for erasion, and 

which are either stationary or getting worse. In the upper limb, the results 
in suitable cases are so satisfactory, that the operation may be undertaken 
with little reluctance, and it may be remembered that the periosteum regen· 
erates bone mnre freely after subperiosteal excisions for early disease than 
for advanced destructive arthritis (Oilier); but in the lower limb it must be 
confessed that excision of the hip not uncommonly leaves a limb which is of 
little value as a support, the head and neck being rarely reproduced to any 
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appreciable extent and union being ligamentous; and that excision of the 
kuee sometimes bends entirely out of shape even after the bones appear 
soundly united. In the lower limb, therefore, and especially where the hip 
is concerned, we maintain the expectant attitude longer than in other cases. 
The presence of sequestra, which can be guessed at only from early suppura­
tion and chronicity of sinuses, necessitates opening the joint, though possibly 
excision may be avoitled . In very young children, excision causes great 
shortening, and should be postponed as long as possible. 

Repair after excision and erasion is just such as occurs after compound 
fractures i if the periosteum of pnrls removed is preserved, they will be more 
or less completely reproduced in young subjects. 

A.111p1(l<tlion is the final resource, nn<l is required where excision has foiled 
to arrest the disease; or where the disease of bones or condition of soft parts 
from burrowing of pus is such that excision could not succeed ; or where, in 
septic cases, the patient is exhausted by hectic, and possibly suffering from 
albumiuoid disease, and requires that immediate anrl complete relief which 
only removal of the part can give. Lastly, amputation is almost always 
required iu cases occurring in and below the knee after thirty-five; in the 
upper limb excisions may be done much later with fair prospect of success. 

GouT. 

GOUTY ARTHRITIS, unlike acute rheumatism, affects first the srna1ler joints 
and then the larger, genera1ly more or less symmetrically. If the attack is 
not the first, there is a history of a first attack, probably between the ages of 
thirty and forty. which began almost certainly about 2 or 3 A. i.r., often 
during spring-time, and in the first metutarso-phalangenl joint. The pain 
is extreme1 and is accompanied by moderate fever, which seems to depend 
on the number of joints afiected ( Charcot), and lasts several hours; then 
perspiration, having neither the profuseness nor sourness of that in acute 
rheumatism, breaks out, and the symptoms are relieved, but the joint is 
swollen, bright red, shiny, and very tender, the cedema involves the neigh­
boring part of the foot, and the veins leading from the joint are full. The 
acute symptoms recur twice or thrice at night, and then with decreasing 
intensity for seven to fourteen days. Desquamation occurs as the joint 
symptoms subside. The tendency is for these attacks to recur-sometimes 
at very long intervals, again quickly; generally the second attack comes 
one to two years after the first, and later ones at shorter intervals. "'Wilh 
each attack fresh joints are liable to be involved-from the periphery toward 
the centre; and the more widely distributed the disease1 the less intense do 
it.:i symptoms become. At the same time1 masses of urate of' soda (challc­
slones, top/ii) have been accumulating in ligaments, hursre, and fibrous tissues 
around the joints, in the sheaths of tendons (usually those in connection with 
affected joints), and in the cartilages of the ear, eyelid, and nose, where they 
form small yellow nodules. As a result of these changes, and also from the 
fact that nodular outgrowths from the margin of the cartilage may appear as 
in rheumatoid arthritis, the joints become misshapen 1 and more or less fixed; 
ultimately they may become completely ankylosed, for the infiltrated car­
tilage wears away, the exposed bone is irritated by friction and uratic infil­
tration, rarefoctive ostitis is set up (gouty arthritis), rest is given, the opposed 
surfaces blend, and ossification occurs. Lastly, the chalk-stones cause irri­
tation, the skin ulcerates over them, and the most chronic sinuses form around 
the joints. This is very common in the hands. 

Gout may occur even in children, but wh~n met with under thirty, or in 
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women, there is almost always a strong family history. The tendency of the 
disease to skip one generation is well known. 

The DIA..GNOSIS of gout is often of great importance in the matter of treat­
ment; it will be assisted by a. family history of gout, which is strongly hered­
itary; by the patienes being of the ma.le sex:; by a hidtory of free indulgence 
in strong alcoholic drinks, of high living1 dyspepsia, and a sedentary, luxu­
rious life i by the presence of lead in the system, and by the discovery of uric 
acid in the urine or in the fluid of a blister or blood-serum (Garrod). It is 

~~~l~;T,c:rltw'~~~n oi:e al~;;~ ~~~~: ~~:tr:~e~~~d~' tr~~~~:;~ t~~r~~a~::;isa~f 
chronic gout from rheumtttoid arthritis is not difficult. 

TREATMENT.-In gout the vin. colch ici (11\,x-xxx) with bicarbonate of 
potash is the main remedy for cutting short the attack and relieving pain; 
then a simple dietary, abstinence from alcohol, Turkish baths, and plenty of 
exercise are to be insisted on (F. 149, 151, 158, et seq.) . 

RnEUMATISM. 

The synovitis of ACUTE RHEUMATISll may be hereditary, often follows 
exposure to cold, and the fir5t attack generally occurs under thirty. It 
affects usually the larger joints-knees, ankles, shoulders, elbows, and wrists; 
but miy may suffer, even those of the hands and feet. It is rarely monartic­
ular, and then never attacks the great toe. The affected joints differ from 
the type of ordinary acute synovitis chiefly in the intensity of the fever and 

l!a!~~~~~nm~~t7h~~~hi:s~~::\l~:~~~j~f:~,b~~~!~i~~~i~~~ :f:ea~dsl~:hW; 
red, and after some hours effusion occurs into it with relief of symptoms. 
<Edema is not marked, the veins are not full, and desquamation does not 
occur. Only one joint may be affected, or very many, but, as a rule, only 
two or three are affected at once; it is, however, a strongly marked charac· 
teristic of the disease that as, after a few hours or days, one joint gets well, 
another becomes painful and swollen, and the same joint may be affected 
more than once in the same attack. The diagnosis will be facilitated by the 
marked continued but irregular fever (often out of all proportion to the joint 
lesions1 and apparently primary or independent of these or of visceral com­
plications), profuse sour sweating, endocard itis, and inflammations of serous 
membranes which occur more or less frequently in the disease, and charac­
teristic early anremia. It is chiefly in subacute cases that difficulty will 
occur. In these the fever is less intense, sweating less marked, the articular 
affections more persistent and less wandering than in the acute form, a joint 
being affected for perhaps six or eight weeks. \Vhen two or more joints 
sudddenly and without evident cause fill with fluid, it is sometimes difficult 
to know whether or not we are dealing with rheumatism. Always take the 
temperature in such cases. 

The joints very rarely suppurate; sometimes the disease leaves behind it 
ordinary chronic arthritis of one joint which ends in more or less ankylosis i 
or, lastly, the disease may become subacute and finally chronic, thus estab­
lishing, according to Charcot, its essential unity of nature with chronic 
rheumatoid arthritis. 

The MoRBCD ANATOMY is said to point in the same direction. The car­
tilage in acute cases is somewhat opaque and dull; local swellings may render 
it mammillated, and even erosions may occur. The microscope reveals 
changes which are probably constant. The most superficial cells divide 
early, and later, fibrillation of the ground substance occurs, giving rise to a 
velvety condition; the cell-capsules burst, and the cells escape into tho 
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synovia. The subjacent bone becomes very vascular, and the corpuscles 
increase in it. After two months Charcot bas found a thickened, villous 
synovinl membrane, erosions, and a well-marked velvety state of cartilage. 
In still more prolonged cases these changes are more pronounced, the car-

~~l;gr~i~:~f~hae":lge~n8~dt~~eb~;i~Jb;:ie~n::~n:e~~~[:!l~~~e~!J.owths are form-
'fRE.\TMENT.-The joints are here of minor importance. They may be 

wrapped in cotton-wool, aurl the pain is relieved by sod. salicylatis, 20-30 
grains every three hours till the temperature falls. 

CHRONIC RmmMATIC ARTHRITIS, RaEt; :.-.rATOID ARTHRITIS, RmmMATIC 
GouT, Dav RnEUl\IATfC ARTHRITIS, ARTHRITIS DEFORMANS1 CHRONIC 
OsTEO·AHTIIRITIS.-This disease is much commoner in women than in men, 
in the lower than the upper classes (arthritis pa1perwn). Its onset gener­
ally occurs during the cold season, and is often attributed to exposure to 
cold and wet, to which influences the patients are always very sensitive. In 
women, it usually appears about the time of the menopause, but it is quite 
common from sixteen to thirty, and may be met with even among children. 
Sometimes an injury seems to determine the joint in which the disease shall 
start. It may follow on acute rheumatism. Some writers regard it as of 
nervous origin. 

There are two chief forms of the disease, usually known as the polyarlicttlar 
and nlonarlicttlar, but better described as progressive and partial chronic artic­
ular rheumatism (Chnrcot). They are bound together, in spite of consider­
able differences between typical cases, by the occurrence of cases transitional 
between the two varieties, and by the following morbid anatomy which is 
common to both, and also, apparently (p. 328), to acute rheumatism. 

MORBID ANATOMY.-The first change is seen in the articular cartilages 
toward their centres-i. e., at the points of greatest pressure; here they be­
come velvety, and elsewhere they may be slightly mammillated. This ap­
peanmce is due to multiplication of cartilage cells, the capsules of which 
uoite to form vertical spaces, and these burst into the joint i at the same 
time the interstitial tissue fibrillates. The cells often undergo mucous or 
fatty degeneration. Next the synovia.l membrane becomes very vascular, 
its processes, especially those round the cartilages, enlarge, and the synovia 
at this time is constantly increased in amount. This fluid is often acid, and 
is slightly turbid from presence of mucin, degenerate cartilage, epitbelioid 
and white blood cells. As the joint moves, the soft velvety cartilage wears 
away more and more until the bones come to rub against each other. Thus 
irritated, a superficial sclerosing ostitis is set up, and the exposed bone be­
comes extremely dense and ivory-like in appearance (porcellanous, ebur­
nated); the dense layer, however, is said not always to have the structure of 
true bone, but to be sometimes rendered thus dense by simple calcification 
of soft. parts. The opposed surfaces are neither equally nor uniformly ha.rd, 
and consequently, as they move to and fro upon each other in hinge joints, 
they are worn into corresponding grooves an<l ridges, but they are smoothly 
worn away (Fig. 128) in universal joints. l\Iennwhile at the margin of the 
cnrlilnge rounded nodules (ecchondroses) have been growing, until they may 
form o. prominent continuous rim between the cartilage and bone; they 
ossify rapidly, and leave low, smooth, rounded osteophytes, "like drops of 
tallow/' on the macerated bone. Thus, whilst destruction of cartilage is 

~~:~ ~~e fu~!:~1 r,~~:1~db~t~~1;iPfi~~ri~e~s~f~ef1~ ~~et~~a~g~~gin'!~~1~0~~~~~ 
ular cartilage, partly by metaplasia of bone cells into cartilage cells which 

~~b!~~~~f~t gt~~:;~~et~~;iry ~b~:i~n:~~ !~::e:o:~:~~~atf1~ ~~;,~ii~g~0c!f1: 
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normally in the synovial villi multiply, or cartilage appears there by meta­
plasia, and by its growth gives rise to small pedunculated cartilaginous 
tumor:3 which may become detached and form loooe bodies in the joint either 
before or after undergoing calcification or ossification . Such loose bodies 
are common in the knee and shoulder, rare in the hip. In these advanced 
stages, synovia is no longer in excess (dry arthriti,s), the membrane is thick 
and often quite villous, or even tuberous, from overgrowth of'

1
its processes, 

and adhesions may exist between parts of it that touch. The capsule also 
has thickened, doubtless by inflammatory tissue, and become more or Jess 
rigid; and whilst, centrally, the bones have been wearing away more and 
more, such interlocking outgrowths may have formed at the margin that the 
joint is more or less completely fixed. This fixation may be aided by ex­
tension of ossification into the ligaments and neighboring tendons. Bony 
anky losis is rare, and is ~aid to occur only in small joints (Charcot). When 
a perfectly fixed hip-joint is cut across, though all cartilage may have dis­
appeared, the line of the articulation is generally visible; the femur is held 
by the growth over it, as it were, of the acetabular margin, and the irregu­
larities of the surfaces correspond. By wearing away on its upper aspect 

and growth at its margin, the head of the 
F10. 128. femur may look like a mushroom (Fig. 128), 

and the acetabulum may become shallow and 
expanded. Changes in the shoulder are often 
very similar: the head flattened, glenoid 
cavity expanded by a new rim, the glenoid 
ligament and biceps tendon, with perhaps 
the upper part of the capsule, gone, and the 
head playing against an eburnated surface 
upon the acromion. Lastly, when joints are 
not moved, we find no eburnation, tbe capsule 
and synovial membrane thicken, the cartilage 
is converled inlo connective tissue, and a 
fibrous ankylosis (in most cases) results. 

A section through the epiphyses entering 
into joints thus affected shows the bone to be 
atrophied and unduly vascular from a chronic 
rarefying ostitis; and macerated bones fre­
quently show worm-eaten holes on the artic· 

Head of femur in rheumatoid archri1i~, ular surface, even where this is eburnated. 

;:~~::~i~Eu::~~~::~1i1~:~!:~~E~ ;:~i~ ~~~~)~Y c!:s~~~ci:~~t:~~~e~n~0 s~~f~ 
itjoine the neck, and 111e nN:k i1 greatly of the neck j coincidently, osteoplastic peri­
atro1)hled ostitis lays down masses of new bone on the 

surface (Fig. 128). Interarticular ligaments, 
fibro-cartilages, and tendons gradually wear away. All the above changes 
are seen most advanced in the ruonarticular or partial form of the disease, 
and in the more chronic among the polyarticular class. 

Pathological dislocations .are rare, and occur only in the smalle1· joints, in 
which outgrowths from one bone may actually push the other out of place. 
Partial displacements from muscular contractions are common in all joints. 

1. PROORESSlVE CnRONIC ARTICULAR RHEUMATISM . - In this form 
several joints are gf'nerally affected, those of the upper rather than of the 
lower limb, aud preferably the smaller one"', especially the second and third 
metacarpo-phalangcal; Lhey may sutler either alone or with other larger 
ones. The onset in a large joint alone is much more common than in gout. 
As a rule, symmetrical joints are affected. In young patients (sixteen to 
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thirty) many joints usually suffer at once, but after forty a ~low progression 
from the hand and foot joints towards the shoulder and hip is more common. 
The symptoms may appear in a joint or two, and sub:;ide once or twice, 
before steady advance sets in. 

The nflected joints are painful, red, hot, and swollen, the inflammatory 
symptoms being of moderate intensity and the tendency to shift slight. 
Pain may be constant, though varying much in acuteness, and much afft:cted 
by change of weather; and similarly the inflammatory symptoms die away 
and return . 'Vhen the joint can be moved, we at first feel soft crepitatiou 
from velvety cartilage, and perhaps villous synovial membrane; later on, 
perhaps, the loud, coarse crepitus of eburnated surfaces; finally, little or 
no movement can be obtained. Outgrowths, much enlarged villi, or loose 
bodies may be felt. 

Quite early in the disease spasmod ic contractions of the muscles round the 
affected joints occur and give rise to characteristic deformities; they are best 
marked in young patients. The finger-joints may be flexed and extended 
in every imaginable way; very often all are straight, flexed at the meta­
carpo-phnlangenl joints, and dev:iating toward the ulnar side. The hand 
becomes more or Jess flexed, the forearm pronated, the elbow flexed, and the 
shoulder may become rigid and fixed against the side. The lower limbs 
generally suffer after or with the arms, the knees become flexed, and the 
hips also, though these generally retain mobility. The foot may be in a 
position of tnlipes valgus or equino-vnrus, a.ad the big toe tur11s outwards. 
The spine and jaw usually suffer late. Thus in two or three years a patient 
may be so crippled ns to be unable to do anything but lie quiet. She may 
live thus for many years. At first, in rapid cases, there is a good deal of 
fever and profuse sweating, and cardiac disease may occur. After a time 
the temperature becomes remittent, then intermittent, recurring with acute 
exacerbations. After two to four years, in these acute cases, pain usu111ly 
almost ceases and a status quo is established. 

In the most chronic progressive cases there are no general symptoms, no 
local signs of inOammntion, no muscular contractions; deformities are due 
to outgrowths. 

Cases of all intermediate degrees of acuteness are met with, and rapid 
cases may occur in the old, slow in the young. . 

2. PARTIAL CnRONIC RHEUMATISM (.Monarticular).-In this form but few 
joints, and often only one, are attacked; the larger, even the shoulder and 
hip, which are avoided in the progressive form, are selected, and the disease 
belongs to the latter half of life. 

This form is generally chronic from the first; but it may start subacutely 
or even remain after acute rheumatism. Cases of this disease frequently 
occur to surgeons, the hip, shoulder, or knee being affected; much Jess often 
other joints, as those of the spine or jaw. 

The symptoms in all these cases commence with pain of rheumatic char­
acter and increasing stiffness; but, as a rule, some movement is preserved 
for a considerable time. The pain may be very severe and varies much . 
Utmally there are no signs of active inflammation, and there is no effusion 
into the joint nor around it. The movements are at first accompanied by 
soft crepitation, then by the most marked bony grating; nodular outgrowths 
are plain if the joint is superficial, and enlarged villi and loose bodies may 
be felt. As movement of the joint becomes less, the muscles which act upon 
it wnste-e. g., glutei and thigh muscles in rncdwn coxre senile. In this dis­
ease we find nlso progressive shortening from wearing away of the femoral 
head nncl atrophy of the neck, and thickening of the trocbanter from forma­
tion of bone about its base. This process of bone seems unduly prominent 
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on account of the wasting and slight adduction-the pelvis being often raised 
on the diseased side, because the patient, to interpose another spring between 
the hip and the ground, walks on the toes. The toes may turn in or out. 
When this disease starts subacutely, the question of senile struma may arise, 
and some little time may be required to render the diagnosis sure. 

TREATMENT.-Very little can be done to check the progressive form 
beyond placing the patient under hygienic circumstances, in a. dry situation 
where the temperature is fairly uniform. The anremia which is always 
present must be treated, and cod-liver oil and a. nutritious diet are, of coul'3e, 
beneficial. The drug said to have been serviceable is iodine in quanti· 
ties of ntx to grrn. vj (!) in the day, taken during meals in eau sucree or 
wine; it may be continued for months if necessary without causing poison· 
ing. Arsenic and the ammon iated tincture of guaiacum sometimes do good 
in early cases, but frequently produce an exacerbation at first. Salicin and 
salicylate of soda in large doses relieve the pain at the cost of deafness, 
headache, etc., next day. 

Simple warm, Turkish, or mud baths give relief, as also do fomentations 
round painful joints. Baths in natural waters containing sulphur, arsenic1 

or iodine are all recommended. Something may be done to prevent the 
contractions in the progressive form of the disease-e. g., to keep the knees 
straight, the foot flat, the elbow near a right angle; and faulty positions 
may sometimes with great advantage he forcibly remedied. In most cases 
rest and warmth will be found to give relief. Flannel should always be 
worn round the joints. 

Cf. Charcot, Lectures on Senile Diseases, translated for the New Sydenbam 
Society by W . S. Tuke. 

JOINT DISEASE OF NERVOUS ORWIN. 

CHARCOT's DrSEASE: THE ARTHROPA.THY OF LOCOMOTOR ATAXY.-Ex· 
amples of this disease appear to be rare, although Charcot once stated that 
he could show five examples among fifty patients resident at one time in the 
Salpetriel"e. 

SYMPTOMs.-In a tabetic patient, without any appreciable external cause. 
and especially without any injury, an arthritis appeara which is totally dif­
ferent in its characters from the joint diseases due to cold, and diathetic 
states such as gout or rheumatism. It develops usually at an early stage of 
locomotor ataxy, between the prodromal symptoms (frequent and painful 
micturition, satyriasis, Argyll-Robertson pupil, accelerated pulse (90-100) 
without fever, and especially lightning pains) and the phenomena of inco­
ordination. When the disease appears late in the course of ataxy, it almost 
always affects the upper limbs, in which incoOrdination is still slight or 

:~~:~~: p!~a~, ~rit~?Za~r!~fi~~s~~~~c:1l' b~0~h~vi~~~~e~t~rr ~r01e';d~t;~ 
before, the whole or a large part of a limb swells greatly; and this tnme· 
faction consists (1) of a considerable hydrartbrosis forming the centre of the 
swelling, to which is added (2) a fi rm redema, scarcely pitting. As a rule, 
these phenomena are accompanied by no fever or pain; exceptionally both 
are present. After some weeks or months the swelling vanishes, and all be­
comes normal (benignantfonn); in other cases (malignant), the swelling may 
pass away rapidly, crackling is present from the first1 or soon appears, and 
within a few months luxation of some kind may occur, so rapid is the de­
struction of bone. These dislocations way appear suddenly and without 
obvious cause. A laborer at work suddenly found one leg much shorter 
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than the other: the hip was dislocated and the man had symptoms of 
ataxia. 

The signs of dislocation nre extremely plain, for the headless shaft. often 

pr~:~~~i~e:;~~~ !t~::~~a~!'~f t~=~(joiuts, patients are prevented from using 
them only by their becoming flail-like, or by incoOrdination; suppuration 
does not occur in spite of this constant irritation. 

FIG. 129. 

~kl·td1 rrum a patient or Dr. Paul't, at Camber11·ell Douse ,\tylum. The til>la and fibula di.elocated back· 
11anl,inc<1n&e•JUenceor theactionorthehamstringmu.J1Cle&arter destruction or theligllll1entaand<'ndsor 
Wn< ... 

Several joints may be affected and the patient rendered helpless. The 
knee is most often attacked; then the shoulder, elbow, hip, wrist; but the 
smaller joints do not entirely escape. 

MORBID ANATOMY AND PATUOLOGY.-In th is the disease closely resembles 
rheumatoid arthritis, the chief difference being that in well.marked cases of 
the malignant type, erosion of bone proceeds rapidly, often destroying n 
whole articular end, whilst there is little or no bone formation-no eburna­
tion, no growth of osleophytes. The rarefaction of the epiphyses which was 
noted in rheumatoid arthritis is here more marked and may affect the whole 
bone, hence the occurrence uf spontaneous fractures, which generally affect 
the ends of bones (p. 229); but in less marked cases it is impossible by an 
examination of the joint to say whether it came from a case of ataxy or from 
one of rheumatoid arthritis. It is, therefore, held by many that Charcot's 
disease is only rheumatoid arthritis in an insensitive patient who persists in 
grinding his joint enps away when the ordinary rheumatic would keep quiet. 
It is not, however, by morbid anatomy that this question must be decided; 
the clinical history must be taken into account. Even this fails to carry 
conviction, and as yet attempts have failed to demonstrate a lesion of certain 
anterior cornual cells in constant relation with disease of any given joint. 

In support of' his view that ataxic arthropathy is really of spinal origin, 
Chnrcot alludes to similar affections occurring in connection with other dis­
eases and injuries of the brain causing paralysis. 

Thus acute effusion with redness and more or less severe pain occurs in 
hemiplegia from hemorrhage or softening; it appears two to four weeks from 
the onset, together with secondary rigidity. Similar nrthropathies have 
been noticed in paraplegia from Pott's disease (generally the knee), in pro­
grmire mus~lar atrophy, and, most obviously of all, in connection with 
u:ounds of the spinal cord. Two cases are quoted of division of half the cord, 
causing paralysis of motion of the leg on the same side, followed in a few 
days by great swelling of the limb and arthropathy of the knee, and au acute 
bedsore on the opposite buttock. 

Lastly, typical rheumatoid arthritis sometimes occurs in ataxics and 
retains its peculiarities. There are not wanting those who believe the dis­
ease also to be of nervous origin. 



334 INJURIES AND DISEASES OF J01'1TS. 

TnEATMENT.-Little is required in the benignant form; nothing can be 
done in the malignant beyond applying such apparatus as will steady the 
joints and render their use possible. It must be remembered that the symp­
toms of ataxy may not be striking; the cases must not be taken for rapidly 
advancing strumous disease and the limbs amputated. 

Cf. Charcot, I_,ectures on the l\...-ervous System, first and second series, New 
Sydeoham Society, and discussion in Tran!. Olin. Soc., 1885. 

LoosE Bonrns IN J oINTS. 

The following varieties are met with: 
1. Melon-seed bodies, consisting apparently of fibrin and sometimes con­

taining hreruin crystals, may be found iu cases of chronic hydrops. They 
are thought sometimes to originate as a kind of deposit from the fluid in the 
joint; at others, to form from the fibrin of blood effused. They may be very 
numerous, but do not of themselves give rise to symptoms necessitating their 
removal, though the concomitant hydrarthrus may do so. 

2. Small fibrous bodies are met with which apparently owe their origin to 
detachment of enlarged villi in cases of papillary syuovitis (Fig. 124). 

3. Pieces of cartilage occur. They are usually of small size, round or oval 
on the whole, but irregular and nodular on the surface, single as a rule1 but 
sometimes numerous. They ruay be due to detachment of synovial villi in 
which cartilage cells have developed; to the escape into the joint of carti­
laginous masses from the subsynovial tissue, where they form in rheumatoid 
arthritis-the most frequent source, according to Billroth; to the detachment 
of the marginal ecchondroses in rheumatoid arthriLis; and lastly to the sepa­
ration by fracture of portions of the articular cartilage, perhaps with more 
or less bone. 

These cartilaginou.s bodies are frequently ossified or calcified; usually small, 
a single one1 an inch long and largely ossified, has been found in the knee­
joint of a child1 quite disabling it. Tbe source of bodies so large as this i~ 
doubtful, but it seems probable that bits of cartilage actua.lly grow in tbe 
synovial fluid, just as tr11.nsplanted bits of cartilage have grown into little 
tumor.:; in the anterior chamber, and that calcification and ossification go on 
in this medium. Joints affected by rheumatoid arthriti~ are obviously likely 
to furnish loose bodies, but these occur in articulations otherwise seemingly 
healthy. 

The kn~ is by far their most frequent seat; then the shoulder and elbo,v. 
But they are uncommon anywhere. 

B,><lies entering from without are not usually included under this beading. 
SY:MPTOi\JS.-The body or bodies can be felt when they present themselves 

near the surface. They may be very difficult to find, even in the knee, and 
after one hllS been felt it may slip away and not preaent itself to touch for 
weeks after. They usually keep up more or le:::s effusion into the joint, and 
the patient is often aware of their presence. Enlarged villi, which are felt 
always about the same spot, must not be taken for loose bodiea. \Vhen the 
latter get between the ends of the bones, as they are very apt to do during 
exercise, they cause sudden excruciating pain and faintness, followed by 
more or less effusion1 the symptoms in the knee being very like those in­
duced by dislocation of a semi lunar cartilage; until the dislocation is re­
duced, aud this generally requires some manipulation, the joint cannot be 
extended, but a history of flexion persisting some time after pain due to a 
loose body may be given. 

TREA'l'l\IENT.-Cure can be effected in three ways, (1) by obtaining fix:ation 
of the body in some part of the joint where it shall be harmless, and this 
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mny be attempted by transfixiag it with a pin for a few days (which is not 
without. danger) or by shutting it up in a corner with strapping. Both 
methods usually fail. (2) By removing the body from the joint. This may 
be clone by cutting down upon it directly with antiseptic precautions; before 
doing so it is always well to transfix the body with a pin lest it slip away at 
the last moment; but this cannot be done when the body is much calcified 
or ossified. (3) There is also the plan of removal by subcutaneous incision, 
which seems to have been proposed almost simultaneously by Professor 
Sy me and M. Goyrand to avoid the danger of a direct wound into the joint. 
The cartilage is to be pushed up as high as possible into one of the synovial 
pouches by the side of the patella, and a teuotome is passed down upon it 
through a puncture in the skiu two or three inches above, and made to 
divide the synoviul membrane to such an extent that the cartilage may be 
squeezed through into the subcutaneous cellular tissue. There the cartilage 
must be kept by strapping till the wound in the synovia.1 membrane has had 
time to heal i when it may, if desired, be easily removed by an incision 
through the skin; but if it causes no inconvenience, it may be allowed to 
remain. 

THE DuaNos1s OF Jo1:-;T DISEASE. 

In exam ining a case of joint disease, symmetrically placed articulations 
should always be compared . The first point is to determine whether it is 
one of sthenic or astheuic inflammation, or, as is more usually but Jess cor­
rectly said, acute or chronic. The sudden onset, the intensity of t.he local 

~~~n%~~~·tb~in~~~~~~,t~e~~~~;1:~~ 8c~:~~e1:r~~a~?:~1:;1~1~~tj~fn~~~~u~~~~~ 
some foulty position (flexion), the agony caused by attempts to move it, and 
the severity of the general disturbance will decide this point. Of course, 
subacute caae.s occur which may with almost equal propriety be placed in 
either group. Most of these cases are of a rapidly destructive nature; but 
it will be remembered that the symptoms in acute gout and rheumatism may 
be very severe, and yet the tendency to destruction of the joint is compara­
tively slight. 

If a. case is not of an intense kind, it will be either a synovitis (effusion) 
or a chronic arthritis1 of which for clinical purposes we may make two 
classes-granulation arthritis and chronic rheumatic arthritis. The diag­
nosis between synovial effusion and granulation arthritis is that which has 
most often to be made. Here we rely first upon the presence of fluid and 
absence of' thickening of the synovial membrane in synovitis, upon the pres­
ence of the latter or of both in arthritis. But these points cnn be made out 
only in superficial joints; much more important are symptoms which show 
that destruction of the joint is progre55ing-such as movement, limited more 
than fluid in the joint will account for mechanically1 or even fixation of the 
joint, usually in a position of flex:ion; marked wasting of the muscles; more 
or less pain exciterl by attempts to obtain m wement; abnormal movement­
e. g., side to side motion in a hinge-joint; evidence of destruction of cartilage 
in the shape of grating from surfaces of bone pnS3ing over each other i or 
evidence to sight or touch of wearing away of the ends of the b1nes and of their 
displacement. All these symptoms are absent in cases of simple effusion. 

'Ve must add that, rarely, one meets with a chronic suppuration in tuber­
cular cnses in which the symptoms are indistinguishable from those of hy­
drarthrus, the only sign of disease being fluid in the joint; and we may here 
recall the not infrequent absence of local or general symptoms in cases of 
pyremic suppuration. 

In tbe partial form of rheumatic arthritis there will be no fluid in the 
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joint, wasting and stiffness may be marked, nnd there may be a good deal 
of pain of rheumatic cbarncter, much influenced by weather; the age nod 
probably the history of the patient will help in recognizing the disease, and 
the soft crepitation followed sooner or later by rough bony grating, unllC· 
companied by any such pain and general disturbance as would certainly be 
present in so advanced a case of strumous disease, will make the diagnosis 
more clear. 

The history and clinical course of joint trouble connected with cerebral 
and spinal disease are so very special that nothing need be said on their 
diagnosis. 

LIMITED MOYEMENT, CONTRACTIONS, .AND ANKYLOSIS. 

LIMITED MOVEMENT may be due either to (1) disease external to a joint; 
or (2) to disease of the joint itself. 

As examples of limitation due to disease external to a joint may be men­
tioned tbe effect of abscess in the il iac or psoas muscle or inguinal glands 
upon extension of the hip; of contraction of scars in the skin, especially 
after burns i of contraction of muscles after injury-as in wry neck from 
tear of the sterno-mastoid during birth, or from adaptive shortening, as in 
paralytic equinus; of adhesions of tendons in their sheaths, most often seen 
in the hand. 

But by far the greater number of cases of limited movement are due to 
changes in the joints. These may be due to old fracture with some dis­
placement or growth of callus into the articulation, or to adhesions which 
form when joints in the vicinity of a fracture are kept long at rest. Much 
more commonly they are the result of inflammation, present or antecedent. 
Active inflammation may limit movement by tensely distending the joint 
with fluid, by rendering the synovial membrane and other joint structures 
abnormally tender, or, in the case of rheumatoid arthritis, by causing the 
growth of osteophytes. Past inflammation, on the other han<l, may leave 
behind it contraction of the capsule and periarticular connective tissue, or 
adhesions between portions of the synovial membrane which normally come 
into contact in certain positions of the joints, or long or short adhesions be· 
tween the ends of the bones. 

Frequently the limitation of movement prevents the straightening of 
joints, which are then said to be " contracted." Such contraction may be 
accompanied by marked displacement of the articular surfaces upon each 
other, as has already been noted. 

ANKYLOSJS, which means "angular position," is a term used to signify 
absolute or almost complete fixation of a joint, and this may occur either in 
the bent or straight position. Ankylosis may be (1) fat.e or spurious, the 
fixation being voluntary or involuntary, and disappearing under chloroform; 
or (2) true, the loss of movement being due to close union of the joint sur· 
faces by fibrous tissue, cartilage, or bone. In fibrous ankyl-Osis the bands 
come from tbe granulation tissue folds which grow in over tbe cartilage, 
eroding it more or less deeply; they may be few and long, or widespread, 
short, and inextensible. In the latter case no movement may be perceptible 
in the joint; but usually in this form, slight movement may be detected, or 
the attempt to obtain it causes a contraction of the muscles which oppose the 
movement, and may iuduce some pain. 

Bony ankylosis results from ossification of fibrous tissue formed from granu­
lations which have eaten through the cartilage on opposing surfaces so as 
practically to render the two hones continuous (Fig. 130); the union may 
be quite localized or general. When this form of ankylosis is established, 
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lOAs of movemC'nt is nece$~arily absolute, and the endeavor to obtain it causes 
neither muscular contraction nor pain. 

Cartilaginous a11kylosis (Volkmann) is uncommon. It is said to occur 
after fractures into joints and slight inflammation, a thin ]ayer of connective 
ti!!~ue which unites the joint surfaces being converted into cartilage. It may 
be found even after suppuration, localized to spots where the inflammation 
has been less severe. It is said sometimes to ossify. 

It appears, therefore, that ankylosis is first fibrous, and may remain such; 
or it may become cartilaginous and perhaps ultimately bony; or the fibrous 
tis:>uc may ossif)' directly. 

TREATMENT OF CON'l'RACTIONs, LIMITED MovEl'IIENT, AND ANKYLosrs.­
ln certniu case8 of disease, especially those of tubercular nature, n cure by 
ankylosis is frequeutly the best thing that 
can be hoped for, as attempts to move the li'w. 130. 
joint injure the granulation tissue and di­
minish its resisting power; in such the 
surgeon has to see on ly that it occurs in 
the rnost favorable positiou (p. 323). In 
others, especially after injuries in healthy 
subjects, and in cases in which limited 
movement is threatened by matting of 
tendons and other structures, the surgeon 
will endeavor, by systematic passive move· 
meut begun when acute symptoms have 
subsided, to preserve the freedom of the 
joint. 

In cases in which all morbid action has 
ceased, range of movement may be in· 
creased by (1) passive movement-i. e., 
movement of the joint produced without 
action of its muscles, and best performed by 
some one other than the patient. Sufficient 
force to cause a little yield ing and little 
pain must be used; and all the move· 
men ts of the joint should be systematically 
gone through. The treatment should be combined with friction, shampoo­
ing, and local warm baths. There are machines by which n. patient can 
exercise the knee and ankle. (2) Forcible moi1emenl under au anresthetic 
assisted by the division of bands of deep fascia, of tense tendons or muscles. 
After this the joint is to be fixed in the most advantageous position on a 
splint till traumatic inflammation bas subsided; after which pasi::ive motion 
must be practised daily for some weeks. This method requires care in its 
use, serious accide11ts having bnppened-e. g., knee-joints torn open, united 
fractures rebroken, etc., and in the knee-joint forcible exten!':ion is particu­
larly liable to throw the head of the tibia back into the popliteal space. 
This is the means by which bone.setters have gained much crP<lit in cases of 
limited fibrous adhesions after injury which render attempts to move the 
joint most painful; haviug stated that the joint is 11 out," they proceed to 
''put it in" by n sudden sharp movement which frequently ruptures the ad­
hesions; a crack is heard by by-standers (caused, of courEe, by the bone slip­
ping into place), and the sharp pain of the movement heing over, the patient 
finds that he can use the joint freely, and goes on his way rejoicing. (3) 
Sometim€'S, in order to obtain ankylosis in a good position, 'Weight extension 
is used to remove deformity. It is specially vnJuable in cases in which dis· 
ense is still present and the resistance not very great. For the knee-joint 

22 
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Schede's plan is the best to prevent displacement backward of the tibia. In 
addition to the ordinary weight extension from the leg, the femur i.:i fixed to 
the bed and vertical traction by weight over a pulley is made upon the tibia 
immediately below its head. (4) A constant pressure or traction machine 
ruay be used to correct deformity and increase range of motion. (5) In the 
hip and knee, H. 0. Thomas recommends the use of his splints iu such a 
manner that the weight of the limb shall act constantly so as to undo tbe 
contraction. The process is easier the more recent the disease; it may be 
impossible after resolution 1 when firm fibroid aukylosis has ensued . More 
or less pain autl local excitement must be expected during the reduction of 
deformity by any of the above methods. 

'Vhen they fail, as they certainly will in cases of cartilaginous and bony 
ankylosis, in many cases of stout fibrous ankylosis and of complete or partial 
pathological dislocation, we must resort to (6) Resection or (7) O<:Jteotomy. Re­
section will be chosen especially in the upper limb, in the joints of which its 
results are so good; it often gives the best results also in angular ankylosis of 
the knee. But in some cases of firm angular ankylosis of the knee and in all of 
the hip, osteotorny should be done, and the limb brought into the straight posi­
tion. For the knee the operation is similar to that for genu valgum (q. ti.); for 
the hip, the femur may be divided through its neck ( W. Adams) or through 
the shaft just above the small trochanter (Sayre). Adams's operation is the 
easier. A short incision is made from the buttock on the neck of the bone, 
and with a pistol-handled saw the neck is divided at right angles to its long 
axis. The use of the chisel (Maunder) facilitates matters, and probably 
Gowan's new osteotome would be still simpler to work with. \Vhen the bone 
is divided, the femur is brought down straight, any tense bands in front 
being cut; then a permanent antiseptic dressing and a Thoma.s's hip-splint 
are applied. Union in the new po3itiou should be allowed to take place, 
firmness being here of greater importance than mobility. Io 1876 Adams 
(Trans. Jfed. Olin. Soc.) collected twenty-two cases of this operation, of which 
two died (one pyremia, one suppuration and" kidney disease") and one was 
still under treatment. 

Sayre's operation is performed with a chain saw; its object is to obtain 
movement, and the upper fragment is cut so as to present a hollow socket­
like surface to the lower. 

In very exceptional cases of contracted limb3 useless from paralysis, imper· 
feet development, and perhaps ulceration, amputation will be required . 

CHAPTER XXVIII. 

DISEASE OF THE IUP-JOINT, OR MORBUS COX.'E. 

Tms joint is exceedingly liable to chronic di '3ea.se of tubercular nature, 
anil "disease of the hip-joint," in common surgical language, means tuber­
cular arthritis. But, like other joints, the hip is liable to other formd of 
acute and chronic infltirnmation; thus serous and purulent infiamnmtions 
from injury and wound are by no means uncommon, the joint may suffer in 
the cour:Se of pymmia, typhus, and rheumatism, suppuration may arise from 
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acute osteomyelitis of the head of the femur, and the hip is exceedingly 
liable to be affected in partial chronic rheumatoid arthritis. Other causes 
of joint disease les.s commonly select the hip as their seat of action. 

ACUTE ARTHRITIS OF THE HIP. 

There is little to add to what bas been said as to the symptoms of this dis­
ease in general. In the hip we have the same more or less intense pain, 
starting, utter helplessue~s of the limb, fear of every movement, and rapid 
wasting, an<l the same general disturbance. In the less acute forms, and 
especially in synovial effusion from injury, the limb is often slightly flexed, 
ahducted, everted, and apparently lengthened ; and it is said (but it seems 
very doubtful) that actual lengthening of the limb may be present from 
separation of the joint surfaces by the effusion. In the more acute and 
painful forms, the limb rapidly assumes the position (often in an extreme 
degree) of flexion, adduction, and rotation in (Fig.131), which is character­
istic of the more advanced stages of chronic hip disease. This is the position 
in which dislocation on to the dorsum ilii most easily takes place (p. 304), and 
it is said that the head may be thrown out of the socket without the occur­
rence of suppuration. In the vast majority of oases this is the result of an 
ncute suppurative arthritis which causes distention of the capsule and soften­
ing of it.:i posterior portion, when the head is levered out by excessive rotation 
in anJ adduction i it escapes below the obturator tendon. This seems to be 
the pathology of most cases of early dislocation (p. 317) . 

An acute arthritis may, of course, stop short of suppuration, and subside 
or pass into a chronic state; but if the syoovial membrane has been infil­
trated with round cells at all deeply, movement is sure to be more or less 
limited, aucl may be altogether lost. On the other hand, all the destructive 
changes consequent upon suppurative arthritis (p. 316) may ensue, abscesses 
of huge size may form and point in various direcLioos, and way lead to the 
death of the patient in several ways. 

The TREATMENT consists in gi\'ing absolute rest to the joint by means of 
a Thomas's splint, a J.ouble one if possible, wrapping the hip in frequently 
renewed hot fomentations, relieving pain by anodynes, keeping a careful look­
out for absce~, and opening it freely should it appear. In many cases, and 
always in those n.ppardntly spontaneous, rapidly suppurating cases in which 
necrosis of the head of the femur from acute osteomyelitis is suspected, the 
appearance of pus should be the signal for a free posterior incision iuto the 
joint, examination of the head, and removal of a sequestrum should one be 
present. 

CHRO~IC ARTHRITIS OF TIIE HIP. 

ETIOLOGY.-This disease is infinitely more common in children than in 
adults. It is rare under three, most common from five to ten, common from 
ten to fifteen 1 and becomes very ml1ch less frequent with completion of 
growth. It ranks third in order of relative frequency among carious bones 
( Billroth), being less common only than caries of the spine and of the knee­
joint. 

Very commonly the disease is attributed to an injury i sometimes it is left 
after an acute specific fever, especially measles i perhaps most frequently no 
cause is nssiguet.l. E~sentially the disease is tubercular. 

Opportunities of examining hip-j(.>ints in early stages of this disease are 
rare, and examination in later stages does not yield conclusive results as to 
the starting-point of the morbid process; for wherever it starts, the ultimate 
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eftects are very similar (p. 318). It is, however, generally believed that hip­
joint disease is very frequently of osteal origin, beginning as a chronic osteo­
myelitis of the head of the femur or acetabulurn, tbe latter chiefly in adults. 
Doubtless, it sometimes commences in the synovial membrane. 

SntPTOMS.-The onset may be subacute, accompanied by a good deal of 
pain, inability to get about, and slight fever; but much more commonly it 
is gradual and insidious. The first signs are almost always Jamenees and 
pain, folt chiefly in the knee, as a rule, but sometimes about the hip. It is 
noticed that the child in standing bears a11 his weight on the sound limb, 
and that in walking the toes turn more or less outward, and tend to drag a 
little as they are carried forward. If now the child is stripped, laid on his 
back on a smooth firm surface, and examined, it will often be found that 
there is slight fulncss below Poupart's ligament on the affected side, and 
pressure here sometimes causes pain; there mfl.y be, also, some flattening of 
the buttock and diminution of the gluteal fold from wusting of the gluteus 
max. If the two limbs are placed together, it will be noticed that the line 
of the Jinea alba crosses the sound limb instead of running down between the 
two, that tLe toes point too much out, that the anterior sup. iliac spine and 
internal malleolus on the diseased are lower than on the healthy side, but 
measurement from the spine to the malleolus shows that the length of the 
limb is not increased . If both knees are pressed down flat upon the couch, 
the lumbar spine will arch up more or less markedly; if the sound limb is 
completely flexed upon the body, this arching disappears, the back touches 
the couch everywhere, but the knee on the diseased side has now risen more 
or le'8 from the table (fixed flexion); if an endeavor is made completely to 
flex, extend, or rotate the diseased joint, it will be found to be impossible, 
the pelvis more or Jess closely accompanying the femur in all its movements, 
of which rotation is the most limited. Inspection, manual examination, and 
rueasureruent, therefore, show that, in the early stage of hip-joint disease, 
the Jimb is usually somewhat flexed, abducted, rotated out, and apparently 
lengthened, and that the movements of the joint are limited or abol ished. 
This is owing to fixation by the muscles, for under chloroform the move­
ments are complete. The explanation of the above position, described as 
characterizing the first stage or stage of apparent lengthening, of hip-joint dis­
ease, is probably that the patient, in standing, throws his whole weight upon 
the sound limb, using the diseased leg only to steady himself with; for, when 
a healthy man does this, it will be seen that his resting limb is in a similar 
position, and that his ant. sup. spine is lowered. 'Vere his knee straightened 
without elevation of the ant.spine, his limb would appear longer. The pain 
in this stage is not severe; the above position relieves it from nearly all pres· 
sure in standing, and sufficient ease is given to the joint in walking by keep~ 
ing the knee slightly bent, so that it greatly lessens shocks transmitted along 
the lower limb. In this movement the ant. spine and side of the pelvis are 
depressed to bring the abducted lower limb vertically under the body-weight. 

As the case progresses, the lameness and pain become more marked, start· 
ing pains occur at night, the whole limb, especially the thigh and buttock, 
waste, the trochanter is abnormally prominent (Fig. 132) on account of this 
wasting and of adduction, and the patient often loses flesh and strength, and 
becomes anromic. At the same time the limb changes its position to that 
characteristic of the second stage, viz., one of greater flexion, adduction, 
rotation in, and apparent shortening (Figs. 131, 132). Sometimes this atti· 
tude is assumed from the first i but very often the earlier flex ion an<l abduc­
tion are missed by unskilled observers, being masked by sinking of the side 
of the pelvis (Bonnet). The cause of the assumption of this second position 
would seem to be fear of injury to the painful joint. Every one has noticed 
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that a child cowering from fear of a blow or other injury almost always 
throws the most exposed lower limb into the position above described; it is 
assumed instinctively as being that of greatest security, and once assumed in 
hip disease, it is maintained involuntarily, for a movement back into another 
position would be painful. The patient now walks on the toes, which are 
turned in, and thus a second elastic break (that of the ankle-joint) is inter· 
posed between the painful hip and the ground. The ant. sup. spine is raised 
in order to bring the adducted limb to the ground, and to render it capable 
of supporting the body-weight. 

Fw. 131 

llip rlhic:~,~howi11g ]>03ition or tlnxion, :1.dUuc­
lion, .. uU rotation in; nlolOappnrent6horteuiug 

Fro. 132. 

Finally, the pain may become so great that walking is impossible. The 
child now lies constantly, and mostly upon the sound side, never on the dis· 
eased; the diseased limb seeks support, and to obtain it gradually sinks iuto 
more or less complete adduction, until it lies upon the opposite thigh. This 
movement is accompanied by increased fl.exion and rotation in, and the atti· 
tude of the second stage is then seen in an extreme degree. 

Walking with an abducted limb and a flat foot necessitates some sinking 
of the side of the pelvis, whilst with an adducted limb the side of the pelvis 
must he raised to bring the leg vertically under the body-weight. Either of 
t.hese abnormal positions of the pelvis is necessarily followed by snme lateral 
curvature of' the spiue; aud this is best seen in the second stage (Fig. 132). 
At first, when the patient lies down, the malpositiou of the pelvis is easily 
corrected, but after some time this cannot be immediately effected. By far 



342 DI~EASE OF TllE HIP-JOINT. 

the most. marked spinal change is that known ns lonlosit1-i. e., increase of 
the 1umbnr curve to compensate flexion of the hip; in proportion as mo\•e­
ment in the hip-joint becomes limited, that in the lumbar spine increases, 
and thus, once more, a defect is to some extent made up for . 

Hitherto we have spoken only of appa1'ent changes in the length of the 
limb, but real shortening may now occur. This results-1. From impaired 
nutrition of the limb, and from damage to the growing epiphysial line. 2. 
From erosion of the bead of the femur and of that portion of the acetnbulum 
against which it presses; almost always it is the upper and posterior part of 
the margin which thus suffers-rarely, when abduction persists into the 

:~::t1~~:g;~11·~o~.!~;~~r d}n~h:n ~~~~r o~~~~st(F~;~~ ~~).th i~oi;~l :~~~:~~jes:~~ 
:FJG. 133. 

Late stage; acetalmlurn 1ierfomt<'d nml enlarged chiefly downward and inward; gr<'lll <'ro,ion of bee.d 
aud neck of ftomur; di~1oco.tion of the femur toward tbe thyroid fommen, formation of new bone where the 
bendreatcd,asiffortmk)'losisorfaleejoint. 

the erosion advances, new bone may be thrown out beyond, and a kind of 
fresh socket forme<l; the acetabulum then seems to have enlarged in that 
direclion-nu'gration of the acetab11lum. 3. From separation of the upper 
epiphysis, "hich is perhaps as common a cause as the next. 4. From patho­
logical dislocation, which occurs much less comm<rnly than many suppose. 
No sharp line can be drawn between cases of dislocation and cases of en­
largement of the ncetabulum. Dislocation is most common in cases of total 
suppuration of the joint with destruction of the ligaments, and it is said to be 
specially frequent io coxilis after typhus (p. 319). 

Shortening from the three latter causes is accompanied by approach of the 
trochanter to the iliac crest, but an accurate diagaosis between them may be 
impossible. Strong rotation in is characteristic of dorsal dislocation, but 
when the bend is destroyed this sign may be wanting. Rtrong adduction 
with flex ion points rather to enlargement up and back of the acetabulum; 
and the signs of separation of the epiphysis are variable. 
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It now remains to speak of tbe occurrence of B1.tpp1.1rnlio11 1 which is so 
Jnmentably frequent i of -101 cases ut the llospital for Hip Disease, 69 per 
cent. suppurated. It is almost always present when there is markt>cl dis­
placement, and frequently occurs without such displacement. Abscess 
pre~ents itself most frequently toward the lower part of the tensor vag. fem., 
and next in the buttock beneath the gluteus maxim us. Much less commoi1ly 
the acetabulum is perforated through the Y-cartilage, and an iutrapelvic 
absce~s forms beneath the obturator fascia and mmally points just above 
Poupart's ligament-rarely it bursts into the rectum or vagina. Lastly, an 
abscess, perhaps commencing in the bursa between the ilio-psoas and the 
joint, which ofleu communicates with the synovial membrane of the latter, 
seems to be not very infrequent; it takes the course of the psoas, and may be 
discovered as a swelling just above Pou part's ligammt. The diagnosis from 
intmpclvic abscess must be made by a rectal or vaginal examination, by 
v. hich in the latter fluctuation should be obtained from the examining finger 
to the superficiul swelling. In a case of pyrernic suppuration of both hips, 
I have traced a huge abscess into either psoas muscle; on one side it ex­
tended quite up to the transverse proces~es, which were covered by peri­
osteum, and down almost to the popliteal space; and on both sides there was 
great cedema of the legs from pressure on the femoral vein. Such an exten­
sive abscess as this from bip·joint disease is very rare. 

The DURATION of the disease varies from two or three months to several 
years. 

The PROGNOE:IS is very much better in children than in adults, the latter 
rarely if ever recover after suppuration has occurred unless excision is per­
formed, and even then the outlook is not hopeful. Much always depends on 
the stage at which treatment is begun, the general health, and the p,ossibility 
of placing the patient under favorable hygienic and nutritive conditio11s. 
Children frequently recover even after suppuration has occurred . Of 260 
cases of suppuration at the Alexandra Hospital, 31.6 per cent. died of the 
disease against 10.5 per cent. of 124 non-suppurating' cases. 

The chief cause of death seems to be general tuberculosis and tubercular 
disease of other organs, especially lungs; naturally nlburoinoid disease ranks 
high as a cause of death in cases which suppurate. Of' 446 r,ases, excision 
or amputation was done in 62; no operation beyond npeniug abscesses was 

k~r~~·::nt~ i::v!hbee0~h::~in~~js<l~:d s~~~5 l~~~c~ft·l~b;:~~fa;~i~~=s~8(~8ep;~ 
cent. of the whole number of cases). It will therefore be seen that hip dis­
ease is very fatal. ("Report of Committee on Excision of Hip-joint," Clin. 
Soc. Trans., 1871.) 

DrA<;!\QSis.-Atute inguinal lymphadenitis, or obscess in the iliac fossa or 
anywhere in front of the joint, nill prevent either full extension or Hexion 
of the hip, and when beneath the pectineus may by pressure on the obturator 
nerve cause pain in the knee (Erichsen) . In these cases, when the parts in 
front of the joint are relaxed by Hexion, full rotation of the femur may be 
obtained; swollen glands would probably be felt, and tenderness in front of 
thejoiut would probably be excessive for hip disea:3e. It is not very uncom­
mon to find that the knee on the diseased side is being treated instead of the 
hip, on nccount of the pain complained of in it; but examination at once 
shows that the form and movements of the kllee are perfect. Confusion with 
dillease of lite spine complicated by commenciug abscesa in the psoas is fre­
quent: for the abscess may cause persistent flexion of the hip. But all 
movements of the hip except extension are free, and there are no other signs 
of hip-joint disease, whilst those of spinal caries, especially limited movement 
of the spine, are more or less marked . \Vhen a spinal abscess presents in the 
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groin it may, of course, be taken for an abscess entering the psons from the 
hip; but it is again easy t..:> demonstrate that the hip is free from disease. 
Sacm-iliac dMease causes pain about the hip and lameness i and the patient 
will fix the hip-joint against movements so executed that they jar the sacro­
iliac articulation. But the seat of pain, swelling, and tenderness, noel of 
abscess if it be present, is quite different from that in hip disease; care in 
moving the femur shows the hip to be sound, and pressing the hip-bones 
together or pulling them apart causes pain in the sacra-iliac joint. 

Suppumtion in the bursa between the gluteus max. and the great trochanter 
may give rise to symptoms closely resembling those of hip disease (Teale); 
slitting up and examination of the sinus will enable the diagnosis to be made. 
Caries and necrosis of the trochanter cause chronic sinuses, but do not affect 
the position or movements of the joint. Sciatica and hysterical tenderness 
need not to be mentioned as a possible source of error. .From chronic rheu­
matic arthritis hip disease is distinguished, even when it occurs in the hip of 
a young person, by much greater fixation of the joint and more severe pain 
when movement is attempted. 

TREATllENT.-Atlention to the general health is of the first importance. 
Next comes absolute !'est of the joiat, and IL 0. Thomas (Disease. of the 
Hip-, Knee-, and Ankle-joints, 1876) is doubtless right in his assertion that 
prevention of friction i.3 of infinitely greater importance than prevention of 
pressure. The value of every apparatus used in this disease varies directly 
with its power to prevent all movement. 'Veight extension with a sheet over 
and sand-bags alongside the limb and trunk, the long splint, Hamilton's 
splint, Bonnet's grand appareil (a wire trough to receive the trunk and both 
lower limbs), and Thomas's splint are the only varieties of apparatus worthy 
of mention; and of these Thomas's splint is by far tbe best, for it affords the 
most perfect fixation, renders nursing painless, allows the patient at the same 
time all the advantages of getting about in the open air, leaves the jQint free 
for the application of fomentations or dressings, and can frequently be used 
for the correction of deformity. It is easily made by the surgeon with the 
assistance of a blacksmith and a saddler, and is not very expensive. To use 
it will require some mechanical aptitude and a good deal of' experience. The 
instrument maker can only make the splint to measure; the surgeon must 
apply it and be prP.pared to make such alterations of form as will insure a 
perfect fit. 

Thomas's directions for the making of the splint are as follows; The patient 
should, if possible, stand on the sound limb, and books must be placed be­
neath the diseased one until the lumbar spine is straight. Now take a long 
flat piece of malleable iron (1 x t inch for adults, l x -f-t· for children), long 
enough to extend from the lower angle of the scapula to the lower end of tbe 
swell of the calf, and model it to the sound side. The iron must pass down­
ward perpendicularly over the lumbar region, then just external to the pos­
terior superior iliac spine, along the course of the sciatic nerve to a point 
slightly internal to the centre of the end of the calf. The lumbar portion 
must be practically plane; then comes a slight curve forward under the but­
tock, and the leg portion is plane, or almost so, and parallel to the lumbar 
part. Now, the gluteal bend being fixed in one wrench, the lumbar portion 
just above is seized with another and rotated in its axis toward the spine, so 
that it shall lie fiat upon the hip, just external to the iliac spine; the rota­
tion needed is less in fat than in thin subjects. Its effects are seen in Fig. 
136. Next take a piece of hoop iron (1 x t inr.h) in length equal to five-sixths 
the circumference of the chest below the angles of the scapulre, rivet it firmly 
at one-third of its length from the end next the diseased side in front of the 
upper end of the upright; model it to the outline of the trunk, which is oval 
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in shape, paying special attention to the fit across the back. A second cres­
cent of hoop iron O x i inch), in length two-thirds the circumference of 
the thigh, is to he riveted to the upright, one to two inches below the fold of 
the buttock i and a thir<l similar crescent, half the circumference of the leg, 
is to be fixed to the lower end of the upright. These, like the upper cres­
cent, are fixed eccentrically, their long ends being inside the limb, and they 
are to have the form shown in Fig. 136. A splint with two uprights (Fig. 
134) gives more perfect fixation in acute cases wh ile the patient is confined 

Fw.134 . F10. 135. 

Thoma,·~ hlp-~11\inlll.J•J•lied (Thoma.a). 

to beJ, and is essential in cases of double hip disease and in the reduction of 
marked deformity; except in the latter case, the crossbar between the splints 
below should be added. Finally, when a hip with many sinuses has to be 
treated, a double splint may be applied in which the upright on the diseased 
side has been removed between the upper and second crescents, whilst a 
second crossbar connects the uprights at the latter spot. 

The instrument must now be padded with one layer of No. 1 boiler felt, 
and over this with bnsil leather. 

The patient being placed in the splint, a strap and buckle close the upper 
circle round the chest, the limb is bandaged to the upr ight from the calf up 
the thigh crescent, aud finally the machine is pre.,·ented from slipping down 
by hnices from the upper crescent over the shoulders. 

llowever carefully modelled, the splint is almost certain to require modi­
fication in the first few days, and this the surgeon must effect with proper 
wrenches. Fig. 136 shows how the splint should fit; the long end, A, of the 
upper crescent lies close to the trunk, exercising some pressure on the sound 
side, the short cud, B, not qu ite in contact. The upright must pass just ex-
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ternal to the posterior spines, but internal to the centre of the poplitenl space, 
82; this is gained by bending up the Jong ends of the lower crescents, and 
prevents inversion of the limb, being aided by the slight rotation out of the 
leg portion upon the lumbar portion. 

Shoul<l the splint rotate away from the spine, contract the long wing of 
the upper crescent, expand the shorter, and increase the rotation of the up­
right where it crosses the iliac crest; should it shift toward the spine, the 
opposile changes are require<l. 

It is es8eotial that this splint be made of inelastic iron sufficiently stout to 
be free from tremor or bending in moving and lifting the patient, or the 

nursing will be painful. In a proper spliot well 
Fw. 131.L applied, a child with acute hip disease may be raised 

without sufffring pain, by means of the strap of the 
upp~r crescent and a loop of towel round the splint 
and legs. 

Usually no local treatment is required, but every­
thing possible must be done to improve the general 
health. During an acute early stage, Thomas keeps 
the patient in bed on a soft mattress till satisfied 
that suppuration bas been avoided. When all 
acute symptoms are absent, the child goes about on 
crutches, wearing a single splint and a patten at 
least four inches deep (Fip:. 138) under the sound 
foot. This he continues till the muscles are well 
atrophied round the trochanter, the process being 
more distinctly felt on the diseased than on the 
sound side. 'i'hen the frame may be removed at 
night, and worn during the clay; and after a vary­
ing time, if all goes well, the frame is totally dis­
carded and the crutches and patten alone used. 
These are set aside when permanence of cure seems 
assured. Usually the treatment occupies one to 

UJ)- two years; if suppuration occur, it may be a good 
deal longer. 

The splint should be applied at once, even though 
deformity be extreme, the weight of the lower limb being equal to reducin·g 
any angular deformity of hip or knee not due to true ankylosis. In bad 
cases, a double splint must be used, that on the diseased side being modelled 
to the limb, by bending at a (Fig. 134) , until the flex ion of the splint almo<t 
corresponds to that of the hip. Inversion is corrected as usual, but does not 
demand much attention, as it is always spontaneously corrected after com­
plete cure. Quickly the muscles yield, feeling that they are giving over the 
limb to safe keeping i and every few days the angle at G is slowly opened 
out, without removing the splint, by suitable wrenches. Thomas records 
the case of a boy aged seven, with disease of four years' rluration, leaving 
several scars about the hip, some tenderness, and flexion to somewhat less 
than 90 degrees; the gluteal angle of the splint was opened every seven 
days, in seven weeks the deformity was reduced, and in nine weeks the 
patient was up on crutches. 

During the relluction of any marked deformity there is sure to be more 
or less pniu, and perhaps some local heat and swelling, accompanied by a 
little fever, and the patient should be warned to expect this for a week or 
more (varying with the stage of the inflammation ) when the apparatus is 
applied, or he is likely to be soon dissatisfied. 

In reply to questions, Mr. Thomas has most kindly sent me his latest 
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views ns to the treatment of cases in which there is mar keel abduction or ad­
duction . Ile corrects abduction by bringing down the wing of the upper 
crescent on the side opposite to the disease until it lies over Lhe lower ribs, 
or, in severe cases, between them and the iliac crei;t, and keeping it strongly 
contracted i the wing on the healthy side runs forward aud upward, ending 
perhaps a little ab1Jve the nipple, and does not fit closely to the spine. 
Otherwi~e the splint is applied as usual; and as the limb comes toward the 
mid-line the upper wing on the sound side is contracted . In extreme cases, 
or such ns cannot be watched for a week, Thomas adds to au ordinary hip­
splint a half creflcent, to embrace lightly the interval between the pelvis 
and the ribs on the sound side. 

Abduction is to be corrected by connecting the outer wings of the two 
lower cross-pieces by a bar, and then bandaging the limb to this and the 
lower part of the upright. 

Should abscess form, repeated aspiration sh"ould first be tried; this failing, 
open aseptically. Should sores or sinuses interfere with the splint on the 
diseased hip, use the modification mentioned on p. 344. Excision is to be 
resorted to only under conditions mentioned below. Up to 1876, Thomas 
had excised only one hip-joint, the knee-joint never. 

We have thought right to devote so much space to Thomas's treatment of 
hip-disease, being assured of its great value, and believing that many who 
use the splint are not nearly so successful with it as they might be. 

Weight extension is usually employed whilst a splint is being made, or 
even throughout slight cases. If the patient is a child, he should be pre­
vented from sitting up by a girth of webbing under the armpits secured from 
slipping hy braces; a bandage is passed through the girth on each side and 
tied under the bed. The foot of the bed must be raised, the stirrup should 
reach well on to the thigh, and extension should always be mnde in the line of 
the limb; gradually the normal line is approached. When the limb is 
straight, further fixation may be obtained by a sheet over body and limb, 
and heavy san<l·bngs down the sides of each. But the joint is necessarily 
disturbed in nurs ing. 
;- When a Thornas's cannot be procured, a Hamilton's double long-spl int 
should be worn; a croi:s-piece behind the sacrum may be used, if the child 
is placed chiefly on his face. 

' Vhatever method of treatment be employed, the cure is satisfactory only 
if the limb is in the straight position; its permanence is then evidenced by 
the non-recurrence, after use, of fixed fiexion of' the joint. 

I:rntC.ATlONS FOR ExCISION OF THE H1P.-,Ve have already pointed out 
that shortening of the limb and looseness and insecurity of the joint are, not 
uncommonly, marked after this operation, whilst in recoveries without excision, 
though the joiut may be stiff, this is covered by increased mobility of the 
lumbar spine, and the limb remains firm, is less shortened, and therefore 
more useful for progression. Excision is here, consequently, a dernier res­
sorl. It must not be practised until the above treatment has failed and sup­
puration has resulted; and then only: 1, in certain cases of rapid suppura­
tion (in a few weeks) with severe local and general symptoms, leading to 
the suspicion of necrosis of the femoral head or neck i 2, in cases of extensive 
burrowing, fever, and loss of ground in spite of careful treatment; 3, when 
sinuses persist for months, and no improvement in the joint results in spite 
of every obtainable advantage; 4, when exhaustion from hectic und suppu­
ration, or albuminoid disease (p. 83) is feared or is present; 5, in cases of 
intrapelvic abscess it is probably the best treatment, trephining of the ace­
tabulurn being performed if necessary for drainage; but no incision above 
Pou part's ligament may first be tried. In the four latter cases, the disease 
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is probably kept up by the presence of sequestra, or there is spreading tuber­
cular ulceration of the bones and soft parts which the patient is unable to 
cope with and which must therefore be excised as fully as possible. It may 
be necessary to remove large portions of the pelvis, and this always renders 
the prognosis more grave. 

The mortality after excision of the hip is considerable. The most recent 
statistics are those of Jacobsen, which embrace the earlier ones of Leisrink. 
Of 250 cases1 58.4 per cent. died. Contrary to what English experience 
shows, Jacobsen found that of 63 cases of suppuration from the Copenhagen 
hospitals, no fewer than 73.2 per cent. died. Croft, of St. Thomas's Hospital, 
lost 18 of'45 cases of excision (40 per cent.); and of these 4 died of pyremia 
-a septic mortality which might well be lower . 

.Amputation may ultimately Le required after excision when profuse sup­
puration continues and fresh abscesses keep forming 1 when disease of bone 
slowly progresses beyond a p6int removable by excision, or when acute 
osteomyelitis of the femur after excision leads to extensive necrosis with the 
symptoms given at p. 282. 

'VHI'l'E SWELLING OF THE KNEE. 

A few words may be said upon this subject, chiefly for the purpose of in­
troducing the student to the use of Thomas's knee-spl in t. 

The symptoms of the disease are usually marked. Pain and tenderness 
about the :rnterior and inner part of the head of the tibia, slight elastic swell­
ings first obvious on either side of the lig. patellre, and fixed flexion or dis­
tinctly limited movement of the joint, causing the patient to walk upon the 
toes and to limp a little, arc the first signs. As the disease progresses, all 
the above eymptoms increase and starting pains at night are added . \Vast­
ing of the thigh muscles is marked, and renders more evident the swelling 
of the synovial membrane. Sometimes this is slight, sometimes very great; 
the outline of the suprapatellar pouch may be quite plain, but as, from 
wasting, the thickness of the muscles is always subtracted from the limb 
above the knee, the widest part of the swelling is not above the patella-as 
in synovitd effus ion, p. 320-but opposite the interval between the bones, 
and the swollen joint has rather a rounded appearance, or it is pyriform 
with its larger end down. The skin oecomes pale, tense, thin, and often shiny, 
while many blue veins are seen through it; the part is hot to the touch, and 
the swollen parts elastic and Hemi-fluct.uating; there may be some fluid in 
the joint. FJexion increases, but the tibia is dragged backward on the 
femur out of proportion to the flexion; at the same time it becomes rotated 
out more or Jess markedly. In som~ cases the iauer condyle grows exces­
sively au<l the deformity of genu valgum results. Abscess may form at any 
time. Often for a long time the patient gets about on the crippled aud 
motionle:;;s joint i but sooner or later it becomes incapable of bea.ring weight, 
the ligaments become infiltrated nnd softened, also the parasynovial tissue; 
great destruction of the ends of the bones may occur, leading to extreme 
displacements, but this is not common . Once the ligaments are softened, 
lateral movement may be obtained by the surgeon. It always indicates great 
destructiou of the joint. 

The diagnosis from synovitis has already beea given (p. 335). Formerly 
cases of joint disease in ataxy ran some risk of amputation; but that is hardly 
probable now that the <liaease is better known. Fl'om hy11terical }oint the 
diagnosis may be very difficult, as a certain amount of redness, heat, and 
puf:fiuess may c.levelop in nssociation with fixation and great tenderness. 
Other evidence~ of hystel'ia must give the clew; but it must be remembered 
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that a hysterical patient may have a strumous joint. Lastly, fungous arth­
ritis must be distinguished from malignant growths of the end of one of the 
bones entering into the joint, chiefly by limitation of the disease to this end, 
po•sibly by puleation or eggshell crackling, by rapid and steady growth, by 
extension beyond the limits of the synovial membrane, etc. 

TnEAT:llENT.-lst . .Attention to the general health. 2c1 . The provision of 
absolute re.11t. This is best made by means of Thomas's knee-splint (Fig. 
137). The upper ring is mude of an iron rod three-eighths of an inch thick 
-more or less, according to the weight of the patient; it is almost an ovoid, 
and is covered with boiler felt and basil leather. From its upper and lower 
portions two iron rods pass down to a lower smaller oval across which ii; a 
small staple, used only for fixation in the reduction of flexiou . 

Fw. 137. 

Th<•lln,.,· klll'l .. ~111int, 
with111•ron,vuttl·n,11ml 
¥t•pl1! for rtltnti .. u 
{Tlwma.• 

F10. 138. 

l"1•1>er ring ofa l••ft kuee.~rlint, 
11.ctu:tl11bripe;puinlsllfim:('rtiun 
ofi;tl'm!<, Belowapatt"u{Thomas). 

FIG. 13!1. 

ThomH'~ kul·c .. 11lint 11ud 
pR1tcua11111i('<l('l'Jwmilll). 

The upper ring should join the inner stem at 55 degrees, which angle is 
by proper padding reduced to 45 degrees; the padding gets rapidly thinner 
toward the outer side (Fig 137). The anterior crescent, E, of the upper ring 
is much straighter than the posterior1 D; and inside stem, c, is connected to 
the ring in frout of the mid-lateral point, the outer stem, A, being fixed to 
the central and uppermost point outside (Fig. 138). The stems are so Jong 
thut one to two inches iutervene between the toes of the fully extended foot 
an<l the ground. A strap passes over the shoulder of the sound side, and is 
attached by buckles to the front and back of the upper ring (Fig. 139). 

Acro85 the two bars is stretched an apron of hnsil leather, having in it two 
slit> for the insertion of the bandage (Fig. 137). When the patient walks, 
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the splint must fit well; a patten, high enough to make the shoulders level, 
is worn under the sound foot. For use in bed the fit of the upper ring need 
not be very exact, and the stems mny be made of one rod bent at right angles 
below, and here a small staple is easily bent for fixation. Later, if necessary, 
this can be removed, and a patten welded on. In a regular bed-splint the 
upper ring is oval, and the inner stem attached to the end, so the splint fits 
either limb. 

Iu advanced cases, when the knee is larger than the thigh at the groin, a 
caliper splint, opening either below or above, may be used. To make room 
for a dressing, the stems of an ordinary splint may be bent out at the joint. 

'Vhen the patient is confined to bed, the splint should be slung to a cradle 
by its lower end, to keep the limb from the bed. 

The splint is fixed to the limb by two flannel rolls, one for the thigh, 
firmly applied, that the splint may move with the thigh rather than with the 
leg; the other for the leg, put on less firmly, that the leg may not resist 
downward pressure of the fornur, but may be kept from chafing (Fig. 139). 

When there is much flexion the patient must be confined to bed; the 
apron c11nnot be used, but the hmb must be fixed by a stirrup to the staple 
and bandages round the leg and thigh . The lower end of the splint must 
be fixed to an angle on wheels which raises the calf from the bed and keeps 
the patient on his back, so that the weight of the limb is constantly tending 
to open out the angle at the knee; or this fixation may be effected by other 
means. No traction on the leg should be made by the stirrup, it must be 
kept just tense as the limb comes down. FJexion is reduced during the 
stage of inflammation much more easily than after resolution. 

When the joint contains fluid it should always be drawn off. Repeated 
aspiration should be tried for abscesses, or they may be opened aseptically, 
and all diseased tissue removed. In acute and chronic genera.I suppuration, 
the joint must be laid open, and there is no doubt that perfect fixation 
renders the dangers of this procedure much less. 

With regard to the length of time that the knee (or the hip) must be 
fixed, Thomas states that the longer the fixation, the less likely is ankylosis 
to occur; bony ankylosis after correct mechanical treatment is, he says, very 
rare. Temporary stiffness always occurs after resolution, but it will wear off 
without interference. 

Cure is evidenced by the patient being able after using the joint volun­
tarily to place it in the position it occupied in the splint. 

Excision will be required only in cases similar to those mentioned under 
hip disease; the ohjections to it are that it causes much shortening of the 
limb, and sometimes leaves a weak or deformed union. But eraJJion ma.y be 
done much earlier as a truly conservative operation, aud combined with 
Thomas'a splint will yield fair results. 

'Ve may here repeat that no splint affords such perfect fixation of the knee 
as does this; that without the apron it is an excellent splint after excision 
of the knee; that it is very valuable in the treatment of fr:ictures of the shaft 
of the femur (p. 268), and may he used for fractures of the patella (p. 271) . 

Amputation is required after failure of excision in young patients, and in 
othera too old or otherwise unfit for this operation . 

Thomas believes that the main obstacle to recovery from chronic arthritis 
are, friction nod pressure, and that the former is, by far, the most serious. 
Important as they doubtless are, we must still remember tha.t we are dealing 
with an infective infl!lmmation which will continue to extend so long as the 
conditions are favorable, and may perhaps prove generally infective. This 
indeed constitutes the chief argument in favor of erasion and excision, especi­
ally among the poor. 
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CONTUSIONS OF ARTERIES leading to symptoms are rare in civil, commoner 
in military practice. They are usually the result of the passage close by the 
ves.~el of some blunt object, as a railing spike or a bullet, but symptoms may 
follow bruises through the uninjured skin. The elasticity of bloodvessels 
frequently enables them to escape rupture by such bodies, but they sustain 
more or less severe contusions. Guthrie (Commentaries on the Surgery of the 
Peninsular War) records a case in which a bullet passed between the femora l 
artery and vein in Hunter's canal without opening either, but bruising both. 
The result was thrombosis of both vessels and gangrene of the limb; but it 
is hard to say how much of this was due to the presence of a septic wound . 
In other cases a contused piece of artery sloughs, and thrombosis being insuf­
ficient, secondary hemorrhage follows; this is almost surely due to sepsis. 
Lastly, injuries of the nature of a contusion or strain are rarely followed 
within a fow weeks by the formation of a true a.neurism (see p. 246 ) probably 
an arteritis is excited which sof'lcns the vesael-wall and causes it to yield. 
VARCETII~ A!'WD CAUSES OF " rOU!'i'm; OF AttTERrns.-These may be 

incised, punctured, contused, or lacerated (" ruptures") like the necessarily 
accompanying wounds of other parts. A few cases of non·penetrating wounds 
of arteries have been recorded, ch iefly of the carotid in cut throats; there 
would be no danger of hemorrhage from rupture or sloughing, or, later, of 
aneuri.:mrn.l d illltation. 

Penetrating wounds and solutions of continuity of arteries are generally due 
to instruments which have entered through skin or mucous membrane, 
inflicting au open wound. But large arteries are sometimes wounded by 
fragm ents of' bone in simple fractures, or u subcutaneously " in the operations 
of venesection or tenotomy, or by rapier thrusts-the small wounds healing 
rapidly; or they may be torn, especially when diseased 1 by strains (extension 
of knee in jumping), or blows n6t lacerating the skin. In these cases the 
blood forms for itself a cavity or becomes widely diffused in the soft parts, 
and the tumor·like swelling which appears-communicating, as it does, with 
a main or large artery-is called an arterial hainatoma, or traumatic aneu­
rism, a term leading only to confusion. For the present we shall turn our 
attention to arteries injured in incised or punctured1 lacerated, or contused 
wouncls. 

C11AttACTERS AND Du..G~osrs OF ARTERlAL IlLEEDr!'WG.-The sign of 
wound of tlll artery is hemorrhage of the following character. The blood is 
of bright red color and issues per saltwn, in forcible jets; even from vessels 
smallt:r than the radial at the wrist, blood will be projected three or fou r 
feet at each beart·stroke, but during diastole the stream falls much nearer 
the patient. In conditions of asphyxia and deep anresthesia, however, arte­
rial blood may be quite dark. The pulsating flow is best seen in cases of 
trausveroe division of large arteries upon the face of a wound; it is absent in 
wounds of very small arteries, the stream from which is more or less steady, 
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but well projected. When the wounded vessel lies deeply and cannot be 
seen, the wound fills intermittently and gushes of bright blood occur from it. 

The only arterial bleeding likely to be misunderstood is that known as re­
current or regurgitant, which comes from the distal end of a divided vessel. 
Such bleediug in the lower Jimb occurs in a continuous stream of dark color 
(Guthrie, Zoe. cit. ) i in the upper, the circuit is so much shorter and the anas­
tomosis so free, that even in recurrent hemorrhage the blood is bright and 
may even pulsate. 

RESULTS OF PARTIAL D1vrsION.-When the waJl of an artery is wounded 
the opening, especially if transYerse or oblique, tends to gape; the natural 
elasticity of the vessel drags the edges apart in the longitudinal direction, 
being slightly assisted by longitudinal muscular fibres, and in the transverse 
direction the circular fibres act. There is not the slightest tendency to the 
closure of such wounds, and, when other than very fine punctures, they usu­
ally bleed most persistently. A firm clot seems to be the only thing that 
can arrest it, naturally, for they can neither retract nor contract; but clot 
is rarely firm enough in man. Guthrie says that bleeding from au artery as 
large as the brachia! divided for one·fourtb its circumference usually ceases 
spontaneously before syncope occurs in dogs; whilst in horses and sheep it 
continues till they die. Should the wound in man heal under pressure, it 
does so by obliteration of the canal at the point. Smaller wounds, especia11y 
longitudinal and puucture<l1 may heal without such obliteration; but the 
scar may subsequently stretch, giving rise to a true aneurism. 

RESULTS OF CoMPLETE D1v1sroN.-After cross-section two important 
phenomena appear: 1. R etraction of the 'Vessel within its sheath owing to its 
elasticity and to the constant tension which obtains in the arterial system 
from the heart to the capillaries. When a limb is extended the ends of a 
divided main artery will separate at Jeast a centimetre, and full flexion will 
not bring them quite together. 2. Contraction of the lumen, due partly to 
the elasticity of the previously distended vessel, but chiefly to active con­
traction of the irritated circular muscular fibres. This contraction is not 
immediate, as it would be with voluntary muscle, reaching at once its maxi­
mum, but commences a few seconds after the application of the stimulus1 

slowly increases, and eu<lures for some time; it may also extend up the vessel 
for half to one inch. The result of these two processes is that the end of the 
artery, much ?iminished in size and of conical form, lies at the bottom of a. 
short canal or sheath from which it tends to shrink; and blood escaping 
froiu the mouth of the vessel has to flow over the rough and foreign surface 
of the sheath. It therefore coagulates on the surface of the canal aad ia the 
meshes of the connective tissue forming it; and clot forms also between the 
conical end of the artery and the sheath, making some lateral pressure upon 
the vessel·end, which will at least support it and hinder its dilatation when 
the muscular contraction has passed off. All this clot is called the external 
coagulum. It is owing to the above three processes-retraction aud contrac­
tion of the end and formation of an external coagulum-that small vessels, 
which bleed strongly when cut across, gradually cease to do so after a few 
secoads; and natural or spontaneous arrest of hemorrhage is assisted-1 1 by 
weakening of the heart us lo~s of blood and nervous shock induce faintness; 
and 2, by the greater tendency to coagulate which is induced by hemorrhage 
in the blood remaining in the body. 

'Vhen bleeding has been arrested, an internal coagulu11i usually forms. 
This starts upon the foreign surface of the cut and inverted internal and 
middle coats, anU extends until the movement of the blood becomes too 
strong to permit further clotting-usually up to the first collateral braach, 
below which there is almost complete stasis. It. is more or less conical, and 
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not at first adherent to the vessel·wa11; and it acts as an elastic bllffer be­
tween the blood-wave and the clot closing the orifice of the vessel. It is not 
ee~entinl to the temporary arrest of hemorrhage, for it does not form until 
bleeding has stopped i nor is it required for its permanent arrest, as in some 
cases it never forms. 

Lateral womHls of arteries are similarly closed, if, indeed, Xature suffices 
to arrest the bleeding from them. An external clot prevents the escape of 
blood, and then an internal, totally obstructing clot forms. Should these 
succeed in resisting the arterial wave, permanent closure of the wound or 
ves~el takes pince, just as in instances of complete transverse division, which 
will now be described. 

PERMANENT ARREST OF HEMORRHAGE is due to the healing of the wound 
in the vessel. There is nothing special in the menus by which this is accom­
pl ished. The veei;1els round about the end of the artery, irritated by injury, 

Fio. 140. 
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pour out the usual exudation of fluid and cells i the red corpuscles in the 
clot break down and their coloring matter is absorbed, so that in a few days 
the externnl clot is replaced by more or less round-celled exudation which 
is becoming vascularized. The site of the artery in septic stumps is marked 
by a patch of yellowish or greenish lymph. Similar changes take place in­
ternally. Here exuclation occurs from the vessels in the wounded arterial 
tissues, and a butlon of firm lymph, adherent to the cut edges of the vessel, 
appears about the third day in the base of the internal clot.1 This increases, 
the vessel goes on contractiug upon it, loses its endothelium, and becomes ad­
herent; its walls also are more or less infiltrated with leucocytes. New vessels 
communicating with the vasa vasorum form in the cell-mass, converting it 
into granulation tissue; and this, both inside and outside the vessel, changes 
as usual (p. 59) into contracting fibroid tissue, which ultimately reduces the 
end of' the artery into dense connective tissue, adherent to surrounding parts. 
The permanent barrier thus opposed to the blood may be very narrow, 
simply rounding off the end of the vessel; or it may be a fibrous cord of 
some length-differences depending apparently upon the force of the circu­
lation in the immediate neighborhood of the wound. Thus Guthrie tied the 
common iliac five-eighths of an inch from the aorta and three·cighths of an 
inch from the internal iliac i one year later, the separated ends were just 
closed and connected to each other by new connective tissue. Though re­
maining pervious, an artery always atrophies above a point of obliteration 
in proportion as its work (as a conduit) is diminished ;-e.g., after amputa­
tion at the middle of the arm, the brachia! atrophies at least as high as the 
origin of the subscapular. 

In this process of healing it will have hc:en noted that the actual throm­
bus takes no part i it is not the thrombus, but the lymph which is u or­
ganized." 

1 Some authorities describe the endothelium ns proliferating, and sending many 
nn·eularproce8sesofcellsintotheclot. 

23 
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"'hen the internal coagulwn is long, and it may mensure some inches after 
ligature of the base of the carotid, it is infiltrated only at its base i beyond 
this it is rapidly decolorized, and may remain for several months as a non­
adherent fibrinous cord, but usually it is short, and soon disappears after 
closure of the vessel is accomplished. 

'Vhen au artery is simply divided, healing in the lower end is much less 
perfect than in the upper. The lower end retracts and contracts less com­
pletely; and internal coagulum forms scantily (Guthri~). The reason of 
these differences is unknown, unle.:is it be the interruption, more or less com­
plete1 of blood and uervous supply to the lower end. But their result is 
that secondary hemorrhage after division of ligature in lite continuity of an 
arte1·y occurs much more commonly jl'ont the di:Jtcil than jl'om. the proximal end. 
If' all goes well, the last act in these cases is the establishment of' collateral 
circulation (p. 42); then the vessels in the scar between the ends of the di­
vided artery enlarge markedly, and may, it is believed, bring about a direct 
communication betwee11 the proximal and distal portions. 

It would appear from experience that natural processes are ordinarily 
sufficient to arrest permaneutly the bleeding from small vessels such as the 
digital or temporal, especially if they are completely divided; puncture and 

\V~1t!~l t~~v:~~~~~ct::~s;t i!1~:8~a;:yasg~~= b~:ec1;fa{~~ul~~~~!ri~~s~~bi~f, ~!~~~~ 
iog will cease for a time when syncope supervenes; but as the heart recovers, 
the coagulum in the orifice of the vessel will probably be dislodged, and 
bleeding will recur again and again until it is checked by art or the patient 
dies. Lastly, when a large artery, as the femoral or subclavian, is divided 
or freely opened, and the escape of blood is iu no way opposed, bleeding will 
be so great as to occasion death, perhaps, within a minute. But if the 
wound be little more than a puncture and longitudinal, it may be closed 
firmly by clot during syncope, and the patient may survive if properly 
treated. 

The spontaneous arrest of hemorrhage is rendered difficult by any inter­
ference with the processes upon which it depends. Deserving of special 
mention in this respect are: incomplete division of a vessel i dense surround­
ings, preventing the usual movements of a divided artery-e. g., the rigid 
connective tissue of the galea-the bony canals in which the superior pala­
tine, dental, and other vessels run i abnormality of the vessel-wal l, hindering 
or preventing its contraction, such as results from chrouic inflammation of a 
part, or from atheroma or calcification of the artery i the effects of irritation, 
particularly septic, are of special importance i aud there is the condition 
known as hremophilia (q. v.), the mode of action of which is doubtful. 

RF.SULTS OF Co:11r1~F.TE TRA:N8VERSE LA.CERATION.-\Vhen an artery is 
tom across by lacerating or contusing violence, even though it be the axillary 
or the femoral, it may not bleed at all. This is explained as follows: the 
inner and middle coats, which are much softer than the adventitia, tear early 
when subjected to strain, contract and roll up into the lumen of the vessel; 
but the tough aclventitia resists longer, and is drnwu out and twisted into a 
conical cap which covers the end of the vessel, just as after torsion. After 
avulsion of' a part it is not uncommon to see the mnin artery hanging exposed 
for sorne distance, nad pulsatiag apparently to its very end i it is usually 
distinctly conical. 

In other cases, lacerated wounds of large arteries, such as resulted from 
the old round bullet, were followed by severe hemorrhage, ceasing in a few 
minutes; being arrested apparently by violent contraction of the muscular 
coat assisted by faintness. The arrest was sometimes permanent, but often 
hemorrhage recurred as shock passed off or when the patient was moved; 



ARREST OF HEMOH.Rll.AU.1'.:. 355 

and the blood then came almost always from the distal end. In the lower 
1imb, if the temporary arrest lasted twelve hours, the dangers to be feared 
were, nccor<ling to Guthrie, bleeding not from the proximal, but from, the 
dUial, end, or mortification of the limb. 

Au arlery torn across heals in exactly the same way as one cut across. 
An iutt•rnal clot first forms. 

TnE AnnFICIAL ARREST OF HE:UORRHAGE. 

Loss of blood being almost always extremely undesirable, surgical inter­
ference is indicated evtu in cases where natural means would probably prove 
sufficient, though tarcly1 and, aforliori, in all more severe case:s. Theoppor­
tuoilies which a surgeon of to-day has of gaining that coolness in the great 
emergency of serious hemorrhage which is so conducive to its proper treat­
ment, are few; we rarely see it. 

I~m1mrATE T1rnATMENT. Local digital pressure.-The first point is tem­
pornrily an<l immediately to arrest the bleeding until more permanent 
means can be adopted, and for this purpose no rule of such general appli­
cability as this can be given-place a finger on the bleeding point. No force is 
required if the pressure is accurately applied i even main arleries are easily 
controlled. The surgeon must open the wound, wipe away clot, see the 
bleeding spot, and put his finger directly on it, or take it between his finger 
au<l thumb. In deep stabs, in which this is not possible, the finger may still 
be used as a plug, especially by the uninitiated i the educated finger will, in 
such cases, often feel the point whence blood j3 gushing and accurately com­
press it. Local pressure, when it can be employed, has the advantage of 
ligature at the point, viz., that it certainly arrests bleeding; it can be more 
eusily kept up thun pressure at a distance; and it is the only treatment 
immediately available in wonnds of t he great arteries of the trunk noel neck. 

Digital compres.1ion of m.ain arterie~.-Ofteu it is most convenient and 
equally efficacious to compress the main a rtery at a distance. The points at 
which main arteries may be best commanded are the following: In the upper 
limb, the ulnar and radial are easily compressed just above the wrist by 

~11~~iE,f?a~i1:z° ~tb t~1~ e~~~~ ci~~c~t~~~si ~~: i:~~ yb~~~~~~ar~~s:dg~~ h~~etl~: 1 i~~,~~ 
front of the insertion of the coraco-brachialis; it is heat to place one hand in 
front of, the other behind the arm, so that two or three fingers of each may 
meet on each side of the artery and prevent its slipping in or out. The 
subclavfo.n (third part) may be compressed against the first rib by a t.humb 
or the padded ring of a door-key placed vertically over the \·esscl in the 
subclavian triangle. Stand above the patient, place t.he thumb of the same 
side as the artery in the triangle whilst the fingers lie over the scapuh1; and 
on the top of the thumb place that. of the other hand, and press directly 
downward. 

In the lower limb, the anterior and posterior tibial arteries are easily taken 
just above the nnkle by the fiuger.:i and thumh of one hand grasping the 
ankle from the inner side. The femoral artery can be perfectly controlled by 
pressure driving it against t.he brim of' the pelvis and front of the hip-joint. 
Stand by the side of the patient looking toward his feet; place the two 
thumb~, one on top of the other, on the artery, just below Poupart1s liga­
ment, a.nd with the hands gra'ip either side of' the limb. In thin people a nd 
children the abdfJminal aotla may be compressed for a short time in the ab(we 
manner1 or by direct pressure of finger3 upon it; post-p:irtum hemorrhage 
has been thus arrested. 
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The use of lourniquels.-To relieve the fingers when compression has to be 
maintnined for some time, and also in many cases to check bleeding more 
completely, tourniquets are employed. Of these, Esmardt's elastic tourniquet 
is by far the best, and should always be kept in places where accidents are 
frequent. It is simply eighteen to twenty-four inches of three-quarters 
inch rubber tubing, and it is applied by placing the mid-point on the far 
side of the limb, stretching it, and winding it rapidly and rather tightly 
round above the wound; it may be tied by a tape at each encl No skill or 
knowledge of anatomy is required. 

When used for an exarticulation at the shoulder, the tubing must be 
tightly coiled twice or thrice round the shoulder, croesing the axi!Ja as high 
as possible, and the ring must be prevented from slipping by tapes paesed 
through it in front and behind, and held tight by an assistant on the oppo­
site side. In amputation at or excision of the hip, apply the tubing in a 
figure-8 round the groin and pelvis, and prevent the tum round the groin 
from slipping after removal of the limb by tapes used ns above. 'l'o render 
the penis and scrotum bloodless, use a figure-8 of thick drainage tube round 
their base and the pelvis. For compression of the abdominal aorta, Esmarch 
places a board bebind the patient and a special pad like a door-handle on a 
stem over the vessel, and then winds an India-rubber bandage several times 
round both so as to drive the pad backward. 

Esmarch's tourniquet, applied too tightly, or in several coils one over the 
other, has produced paralysis of imperfectly covered nerves, such as the ulnar 
or median; this is best avoided by using, in the upper limb, instead of the 
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tourniquet, a few (four or five) turns of the India-rubber bandage on top of 
each other. But the chief inconvenience attributed to this instrument is due 
really to the anremia of the limb which is usually produced before its appli· 
cation. Exclusion of blood deprives the vessels of all food, their muscular 
coat becomes rapidly weak, and yields before the blood-stream when this is 
readmitted . Consequently, when a part is kept Jong anrem ic, general oozing 
may cause the Joss of more blood than would have been lost had no tourni-
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quet been applied. Hot water is the remedy; or elevation and pressure for 
ten or fifteen minutes. 

Petit's tourniquet, formerly much used, is shown in Fig. 141, which fully 
explains its structure. The pad is placed over the main artery, or, prefer­
ably, n roller one and a half inches thick is laid longitudinally over the 
vessel, nod fixed hy a turn or two of its own end; this prevents the skin from 
being drawn up by the band through the slits in the plate. The band is 
firdt buckled close to the limb and then the screw is turned quickly, that arte­
ries und veins may be compressed as nearly as possible simultaneously nnd 
venous congestion a voided. 

Ia the absence of special apparatus, tie a handkerchief, with a stone placed 
in it over the arlery, round the limb1 and twist it tight with a stick. 

Ca~~~~;,e w~~~l1 :~~~;es!0~!~~i~~:~~af0~r~~:;:i~a:~~s;J~~~~[e·;a~~t~~r~:l~sa~~ 
veins open 1 and Lister's horseshoe clamp for the abdominal aorta. As the 
ending of this vessel may be in the mid-line1 or on the left or right of it, it is 
essenlial before applying Lister's tourniquet to feel its pulsation, opposite 
the fourth lumbar; then place a small soft Turkey sponge O\•er the spot, and 
screw the pad down upon it with just sufficient force to stop pulsation iu the 
femoral. Death has been caused by injury to intestine. Under this head­
ing must be mentioued also Da\•y's rectal le11er for compression of the common 
iliac. It is a straight round bar of wood which is introduced into the begin­
ning of the sigmoid flexure, and so guided tlrnt its end shall lie over the 
common iliac in the angle between the lumbar spine and psoas; by raising 
the handle, the vessel will then be compressed against the spine. Attempts 
to place the Je,·cr in position ha\·e failed; and there is danger of contusion 
or even of perforation of the bowel. 

THE DELIBERATE TREATMENT OF HEMORRHAGE.-lrnmediate danger 
having been averted by one or other of the above means of temporary arrest, 
the surgeon will have time to consider how best more permanently to check 
the bleeding. To this end the surgeon places a tolerably enduring barrier 
in the face of the blood, and thus gives Nature time for the processes 
described on p. 352, which alone can permanently arrest hemorrhage. 

There are many methods employed by surgeons with a view to the perma­
nent arrest of nrter ial hemorrhage. These are: (1) Ligature i (2) Torsion; 
(3) Forciprern1re; (-i) AcupreS>ure; (5) Local pressure; (6) Pressure at 
a distance1 either digital 1 hy tourniquet, or by extreme flex ion; (7) Cautery; 
(8) Styptics; (9) Hot water; (10) Cold; (11) Elevation. Of these the 
firot three are employed infinitely more often than the rest. 

Tbe object which we always have in view is rapid healing of the wound, 
and those methods which least interfere with this will be the safest and best. 

1. LmATURE. Jlodeof application.-Two cases may occur: 1. An artery 
has to be tied upon the surface of a stump or similar wound. 2. The artery 
has been wounded in its continuity or divided. In the latter case 1iga.tures 
must be applied ahove and below the wound, or to both end3 as described in 
the chapter on "Ligature of Arteries.11 

fo the first case the end of the artery must be seized with a pair of artery 
forceps (Fig. 142 ) and drawn a little from its sheath if it be of any size; the 
ligature is then tied firmly round it with a reef-knot. The ligature is left 
loug or cut. short, accordiog to its nature, and the forceps are loosed. The 
less tis.3ue included with tbe vessel, the better; but with small arteries, espe­
ciitlly iu u~eptic wou1Hls, the inclusion of a little tissue is not of much impor­
tnuce, and frequently it cannot be avoided when the vessel is retracted. Io 
some cases of this kind it 1s recommended to pass a threaded needle at some 
depth through this tissue, round the bleeding point, and tie up all that it 
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in cludes; or to pass a tenaculum through or near the vessel, and raise it nn<.1 
the surrounding tissues for the ligature; but these plans are clumoy and bacl, 
and should, if pos:.ible, be avoided. 

Fw.142. 

Tlie effects and results of ligal11re.-" rhen a thread is tied tightly round an 
artery, 1t is folt to sink a iittle into the substance of its wall. If the vessel 
is now laid open, as in Fig. 143, it is found that the ligawre has <livide<l the 

inuer and middle coats, retaining in its knot a complete 
FJO. 1'13. ring of the tough adventitia; the divided coats are turned 

in to the lumen of the vessel, an<l puckered up closely 
into a short cone. Stasis occurs up to the nenreat col­
lateral, and, as a rule, an internal clot forms up to this 
level. The artery contracts upon it, its base becomes 
infiltrated with cells, and these ultimately form vas· 
cular connective ti!:sue, exactly as has been described 
at p. 59. But the formatif)n of an internal clot is not 
constant, and does not occur in a good many a!:eptic 
cases. It was formerly regarded as a great safeguard 
against hemorrhage, and spots most free from branches 
were chosen for the ligature of a~teries in their continuity 
in order that movement of the blood should not interfere 
with the development of a long internal clot. Doubtless 

The efl'l'ct~ or 11 1~uture it did act as au elastic buffer, and leesenecl the force 
with which the blood was thrown against the end of the 
artery; and this was a matter of much importance in 

the days of septic ligatures, which had to cut their way through the vessel 
as follows. 

Septic lig(lfure.-Ten or twelve years ago, all vessels on the face of a stump 
were tied with stout hempen threads; one end was cut off, and the other 
brought out through the wound; on tbe main artery both ends were left. 
Experirnce showed that these ligatures" Cllt through" in fl\·e to thirty days, 
according to the size of the vessel, and the amount of ti~sue included with 
it; consequently, after a proper time had elapsed, the threads were tugged 
at daily to see if they were loose, and in some case a. strong pull was ulti· 
mately required to remove them. Until they came away, the strands of 
ligatures hung out at the corners of the wounds, affording a poor, but the 
only, meaus of drainage provided. As foreign bodies they necessarily pre· 
vented union; but, becoming soaked in septic wound fluids, they kept these 
irri tants constantly applied to the very end of the artery, and lower down 
acted as setons. The piece of outer coat included in the knot was killed by 
pressure, and was cast off hy a proce!:s of ulceration and suppuration, like 
any other septic slough. 'Vith a septic suppurative inHammation going on 
about the C'nd of the artery, tending to destroy its sheath and vascular 
supply, softening its tissues, preventing organization of the lymph thrown 
out, and often infecting tbe internal clot, rendering it soft and fr iable; and, 
besides all this, with the daily disturbance of the reparath·e processes by 
pulling 011 the ligatures, is it any wonder that to the impossibility of com­
plete primary uniou, frequent secondary hemorrhage had to be added as a 
fault of the ligaLUre? Its defects were too mauifoot to be overlooked, and 
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thoughtful surgeons sought ia many ways to overcome them. The hemp 
ligature prevented union by its simple presence; eveu when thoroughly 
wnxed, to render it uon·absorbent, it served to conduct septic fluids to the 
end of the artery, and prevented tissues about it from healing over it; 
if cut short, either the wound did not heal until the knot and included bit 
of artery were eliminated, or the wound h~aled, and an abscess, due to the 
presence of the septic knot, formed, burst, and cast out the irritant. An 
ideal ligature should admit of being cut short, should heal in, and should 
then cause no injurious irritation. It was early seen that the latter result 
would be best attained by employing a material which would be more or less 
quickly absorbed, and experiments were made with several animal structures, 
such as silk, silk-worm gut, and catgut. .l;;very now and again a success was 
recorded, the ligature being unusually clean, and the woun<l healing rap idly 
round it; but generally they did not prove satisfactory. The chief reason 
wus that the wounds in which they were applied became septic and suppu· 
rated, und the nooses round the vessels were consequently rendered strongly 
irritnnt, and their absorption or encapsulation by living cells was thus pre· 
vented; and even prepared catgut under such conditions would rapidly 
soften nnd lose its hold. 

An·ptic ligctlttre.-The attainment of ideal success in the all-important 
matter of ligature is, therefore, oue of the triumphs of aseptic surgery. Lister, 
by n. beautiful eeries of experiments and observations, worked out a process 
by which catgut could be so prepared as to resi:st the softening influence of 
the aFeptic fluids of' the bod_v, and to retain its hold upon an artery long 
enough to insure, nlmost certainly, its sound occlusion; ultimately in an 
aseptic wound it is gradually ero<led from the surface by leuco('ytes which 
surround it, and themselves deYelop into fibrous tissue. This 11 carbolized 
catgut" was kept in carbolic oil, and was conseque11lly difficult to carry 
about. l\Iore recently Lister has introduced the "chromic sulphurous cat­
gut," which is kept in the dry state, and requires simply a few minutes' 
soaking in some antiseptic lotion to soften it sufficiently to knot well ; noth· 
ing could be more convenieut. 

The essence of the aseptic ligature is that wc have in it the minimum of 
irritation; the artery is occluded and held by the thread; usually, though 
not alwa)'S, its inner coats are divided, but it is sufficiently injured to cause 
its vessels to pour out the usual coagulable exudation, rich in leucocytes, 
which seals the encl of the cone into which the vessel is puckered. Being 
exposed to no further irritation. the lymph quickly becomes vascularized 
and develops into strong connective tissue. There is, of course1 no suppura· 
tion, the arterial walls are not softened, their blood-supply is interfered with 
only by the passage of the lig-ature. The internal clot uu<ler these circum­
stnnces seems superfluous and 1 as a matter of fact, is often absent (Baum· 
gnrten); being in no way dependent upon it for succe~ful clm:ure of the 
ves~el, we can, with asepsis, disregard the proximity of collateral branches. 
The piece of artery included in the ligature is probably killed, but is even 
less irritant than tbe catgut; and although in ligature upon the foce of a 
woun<l the bit of' vessel beyond the thread is cut off from all blood supply1 

yet it probably does not die. Sections made weeks after aseptic ligature 
show it still present with its lumen full of connective tissue; and a bnu(l of 
the @nme ti~sue occupies the place of the ligature and its included ad\·entitia; 
the end of the vessel beyond the thread seems to derive nourishment from 
the fluid hy \\hich it is surrounded, until fresh communications between its 
vessels and those of granulation tissue are establi:::he<.I. Cnui::cquently, we 

~,~J~i~::~~ ~11:ci~~~~i~n1 ifh8~~r:os~0~= nn~~t c~~~ ~~:Oll~~st'i~~ t~~t~~~~n~1 ~1e~7:1~:~ 
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interrupte<lly, and complete healing is the only sure guarantee against 
hemorrhage. 

If catgut is not well prepared, or if it is used in septic wounds, it softens 
quickly, its knot loosens, and it may not hold long enough for the occlusion 
of large arteries; indeed, this has apparently happened with really good 
catgut in an aseptic wound. Consequently for tying large vessels in their 
continuity, silk, soaked for twenty-four hours in 1 in 20 carbolic, is very 
generally used. It heals in as readily as catgut, but is very slow in under­
going absorption, if indeed this is possible. After many weeks, a section 
shows numerous cells, and usually some giant cells round and between the 
fibres of the ligature-signs of chron ic inflammation. In the great majority 
of cases all goes well; but a few cases of abscess after some weeks and elimi­
nation of the noose are on record. 

The\tendons of the kangaroo's tail, portions of the sciatic nerve of the calf, 
and other structures rendered a.septic have been and are employed as liga.· 
tu res; the kangaroo tendon is more enduring than catgut. 

With the idea of leaving the vessel-wall still stronger than it is after 
division of its inner coats, R. Barwell has introduced a flat, ribbon-like liga­
ture, about one-eighth inch broad, made by cutting spirally the middle coat 
of an ox-aorta. The strips are kept dry and soaked fifteen minutes in 1 in 
20 carbolic lotion before use i they do not divide the inner coats, but main­
tain their hold for a considerable time after they have healed in, which they 
readily do. After twenty months, the knot and loose ends of a. ligature on 
the cartoid seemed little reduced in thickness and were opaque yellow i round 
the vessel, and closely united with its wall, was a thin, tense-looking band, 
perhaps one-tenth the original ligature; the whole was covered by delicate 

membranous connective tissue movable over it, and 
Fm. 144. there was no naked-eye sign of irritation. 

E\'ery now and again we meet with arteries so 
degenerate, or situate in such soft tissue, that a 
ligature cuts through them. The slighter cases 
may be dealt with by using a somewhat thicker 
ligature than usual and tying less tightly, or by in­
cluding a good deal of tissue with a needle; but it 
may be necessary to resort to other methode-tor­
sion, acupressure, cautery, etc. 

As to the size of the ligature to be ordinarily em­
ployed, it must of course be strong enough to resist 
the strain put upon it in tying; given this, the 
thinner it is, the less irritation does it cause, and 
the more slowly does it cut through in septic cases. 
The chromic catgut ordinarily used is very thin. 

2. ToRSIO~ is the only rival of the ligature, and 
apparently deserves to rank equal with it. At 
Guy's Hospital it is always used instead of the 
ligature for securing vessels on the face of wounds. 
There are two ways of doing it-viz., unlimited tor­
sion, which is that usually employed, performed by 
drawing out the vessel from its sheath by a single 
pair of broad-pointed torsion forceps, and then 
twisting it round as far as its natural connections 
wil l allow, or, as some prefer, until the end comes 

off; and limited torsion, performed by drawing out the vessel 1 fixing it by 
one pair of forceps a quarter or half au inch from the end 1 and then with 
another pair twisting the end round till it does not untwist itself. The effect 
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of torsion is very similar to that of tearing. The inner and middle coats 
are torn and invaginated more and more into the lumen of the tube as the 
adventitia is twisted roun<l and round, and the end of the artery assumes a 
conical shape. The adventitia does not untwist, and, assisted by the iuvagi· 
nated cori.ts, opposes ample resistance to the blood wave. The twisted end of 
the artery is killed and cut off from all blood supply, like the bit beyond 
the ligature i nod doubtless behaves similarly in au aseptic wound. In a 
septic wound it would become septic and tend to irritate. But if unlimited 
torsion is done and the end removed, scarcely any dead tissue is left on the 
end of the artery. This method then obviously has as great advantages over 
the septic ligature as the aseptic ligature has; only a pair of forceps is re­
quired to twist a ve1'!sel; but with torsion it is often more difficult to arrest 
the bleeding from indefinite points at which retracted vessels probably lie. 

Secondary hemorrhage is said to be very rare after torsion properly done; 
and Byrant states that he has found no special difficulty in dealing with de­
generate arteries, in which cases he seizes as much of the surrounding con­
nective tissue as possible, and twists that into a conical cap. 

3. FoRCIPH~SURE means the seizing of the end of :rn artery with a pair 
of forceps having serrnted blades worked by scissor-handles provided with a 
catch, so that the instrument can be clamped on and left banging. 'Vhen 
removerl after a few minutes, no bleeding will occur from the smaller vessels, 
the portion gripped having been welded into a mass sufficiently snlid to 
resist the blood-pressure. It is by the use of several of Sir Spencer 'Yells's 
forcipres::ure forceps to clamp vessel after vessel as they are divided, that we 
a.re enabled to operate with a dry wound, even when the circulation cannot 
be controlled, ancl so effectually to prevent the escape of blood into the peri­
toneum in operations opening its cavity. Another use of the forceps is to 
seize a bleeding point too deep for the easy application of a 
lijZ'nture-e. g., in the palm, high in the axilla, or iu a lith- Fw. 1-1.'.1. 

othmy wound. They may be left on for several hours. G 
Formerly small bulldog clips and serrefiues (Fig. 145) ,.,,O,.,,·,, were sometimes used temporarily to close bleediug vessels. 
4. Acur1rnssURE was proposed by the late Sir J, Y. 

Simpson, as a means of avoiding the above-mentioned dis­
advantages of the common ligature. To this end Simpson 
proposed-first, to employ metallic instead of textile sub­
stances; and secondly, to use them in such a way as allows 
them to be removed at will, so soon as the occlusion of the 
artery is complete, which may be at the end of 48, 60, or 120 hours, accord­
ing to the size of the vessel. The first method of employing :;imple acttpres-

FIG. 146. 

l"im nwth1 K\ of aru11rl'~~url'; show.tJthoouter 
6urfncl'ofn llllJ' with tlie n(!i·JI\• pa.~"('tl through iL 

sure (Figs. H6, 147) is to pass a long needle through one of the flaps of a 
wound, in such a way that it shall compress the bleeding artery, as we fasten 
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the stalk of a flower to the coat with a pin. The neerlle (three to six: inches 
in length 1 according to the depth of the vessel) may in some cnses be made 
to compress the ,·essel against a bone. 

In the second method of acupressure, a small sewing-needle is employed, 
threaded with a short piece of inelastic iron wire, by which it may be pulled 
out. A long pin may be substituted. This is dipped down into the tissues 
on one side, then raised up and made to bridge over the vessel, while com­
pressed with the point of the left forefinger. (See Fig. 148.) 

In the third method, which is practically the harelip suture, the sewing­
needle is passed simply behiud the vessel, anrl a noose of fine iron wire passed 
over the poiut, brought over the vessel tightly enough to close it, and then 

Fio.148. ·Fro. 14!'1. 

~ec-vnd methu<lofarupre"ure 

secured with a slight twist around the eye end of the needle. 'Vhen the 
operator chooses, he can pull out the needle, and then the wire loop follows 
without resistance. The wire passed through the needle should be distinguished 
by being twisted. or in some other way1 (Fig. 1-1-9). l\Ir. Wood has successfully 
employed this wode in bleeding from wounds of the palmnr arch, which 
cannot be controlled by a compress: a harelip pin is passed under the radial 
or ulnar artery, or both, just above the wrist, and a piece of soft silk or lint, 
instead of the wire, twi~te<l round it sufficiently tightly to stop the flow of 
blood through the vessel. The pin may be removed inn. day or two if the 
reparative changes in the wounds have sufficiently advanced to seal up the 
wounded artery. The inclusion of the ulnar nerve in the acupressure rarely 
gives rise to more than temporary inconvenience. 

There is yet a fourth method of acupressure: the point of a needle is stuck 
into the tissues close to the mouth of the bleeding nssels i the handle is then 
carried through half a circle or more, so as to close the mouth by twisting; 
ftncl the point is then pushed on further into the tissues. There are many 
other means of using needles, which the surgeon's ingenuity will suggest. 
" 'hen several oozing points are close together, they may be compressed for 
some hours by a needle and loop of wire. 

Acupressure controls hemorrhage whilst closure of the divided or wounded 
artery goes on in the ordinary way. Even in septic wounds the absence of 
a septic ligature, leading right up to the vessel and preventing union round 
it, is 11n immense advantage, and excellent results have been obtRined by the 
method. J:Sut it is now used only in exceptional cases. such as that of hemor­
rh age from the palm nbo,·e noted, being more troublesome and less certain 
than aseptic ligature or torsion. Acupressure seems ,-ery applicable to 
degenerate vesseJg. 

5. LOCAL l'nESSURF. follows most naturally upon acupressure. By its 
means we endeavor to close the end of the vessel and prevent the issue of 

1 SPc Sir .J. Y. Simp~nn's original pnpers in the )[ed. Times nnd Gnz., January, 
18G.J.; and Dr. Joseph llutch;son's Prize Es:rny on Acupressure, Alliuny, U.S. 1 1869. 
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blood until the veEeel is we11 closed, chiefly by contraction, retraction, and 
clottiug. It is employed to check bleeding from wounded arteries-e. g., 
tempura I or occipital-lying immediately over bones; in cases of vessels 
("erlehrnl or deep palmnr arch) lying deeply among important structures, 
which it is important not to wound or disturb; and, lastly, in cases of hemor· 
rha~e where it is impos:1ible to tie either on account of the impossibility of 
controlling the bleeding temporarily during the operation (e.g., great vessels 
at root of neck), or because the bleeding points are many, or cannot be 
reached and otherwise treated (nose, rectum, vagina). In the latter cases 
plugging is resorted to; an India·rubber bag is introduced and blown up, or 
a fold of muslin is pushed into the ca\·ity and filled with sponges, lint, or 
wool, or the openings of the cavity are stopped; blood fllls the cavity, and by 
its pre~rnre prevents further bleeding; the vessels are usually small and the 
result of this blindly used force satisfactory. In cases of punctured wound 
the graduated compress is generally used. The results of this treatment as 
ordinarily tmployed, in wounds of the deep pal mar arch, are often disastrous. 
The compress is made of circles of lint placed one on top of the other, and 
fastened by n stitch through their centres; the fir~t circle is about the size 
of a sixpence, and often made of a bit of cork, the last is as big as half a 
crown, and the parl is an inch or so thick. To apply it, the fingers are care­
fully bandaged, and the hand and forearm fixed on a back splint, whilst the 
bleeding has been checked by local pressure; but n<iw the brachia! is con· 
trolled 1 the wound thoroughly dried, the small end of the compress is placed 
in C\r over the wound, and pressed down firmly by a bandage pns~ing round 
it and the splint; lastly, the elbow is strongly flexed, nml the forenrm and 
arm connected by a figure-of-8 bandage. It is left undisturbed for two or 
three days1 or longer, unle~s complications neceesitate its remornl. 'Vhen 
danger of hemorrhage is thought to be over, the bandage is loosened, but the 
comprees is nllowed to come away of itself. Too often bleeding recurs 1 the 
parts preased upon slough, the wound gets very foul, au<l septic inflamma­
tion burrows widely among the tendons of the palm and wrist1 perhaps 
invading even the carpal joints. These complications are best prevented by 
avoiding the compress, using instcad1 if possible1 forcipressure, acupressure, 
or pressure at a distance. 

If it mu&-t be used, apply it as above, paying attention to the following 
points: 1. The pressure in even a largi!:;h artery is not hig-h, and that in 
the deep palrnar arch is easily overcome by force accw·alely applied; but 
force sufficient to empty the deep arch will certainly empty all \"essels super­
ficial to it, and therefore, to avoid sloughing, nud to permit healing, must 
not be continued for more than tweh·e hours; after this time the bandage 
should be relaxed. 2. As the bleeding comes from a small point, to apply 
pressure accurately to thi8, it is necessary that the compress shall have a 
fiae point, nncl this will reduce the tendency to cause sloughing. 3. In 
cases in which it is po!!sible that the vessel is only wouoded, not di\·ided, 
put inn. knife and divide it completely, unless this would be dangerous to 
important structures. 4. Render and keep the part aseptic, du,:;ting iL with 
iodoform after <iisinfoction. To meet this and other ends, it is better not to 
endenvor to insert the compress iato the wound, but to plug the latter care­
fully from the very bottom with gauze or sponge, nod to place a Doe-pointed 
compre:is on top of this. 

In sonie ea!'!C'S it is impossible to apply compression in any way other than 
by the fingers of the operator and his assistanis, relieviug each other at 
regular intern1ls till bleeding ceases. This is termed" local digital compres­
sion,'' nnd hns often ea.ved life. 

Thi3 i~, perhaps, the best place to mention a valuable plan -in cases of 
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bleeding from canals in bone, that of plugging the canal. Thus a rounded 
match-handle stuck into the posterior palatine canal is said to have saved 
life afler the operation for cleft palate. In aseptic cases a bit of gauze, wool, 
or catgut may be pushed tightly into the orifice. 

6. Pn&SSURE AT A DrSTANCE.-This is practised upon the mnin artery 
above the wound, in order that clotting, etc., may occur whilst the direct 
current is checked. The pressure may be made by thP. finger, by a special 
tourniquet-e. g., Signoroni's-or, at the elbow and knee, by extreme Hexion. 
The method is not suited to deal with severe cases, but may be a useful 
auxiliary. 

7. TnE CAUTERY may be used to close even large arteries. 'Vhen a cau­
tery iron is pressed against the open end of such a vessel, it shrivels up into 
an adherent eschar which will resist the blood-wave stoutly. But such a 
mass of dead tissue is an excellent absorbent of putrid poisons and products, 
and consequently, in septic cases, irritation is likely to ioterfere with the 
formation of a firm internal clot and sound connective tissue. Secondary 
hemorrhage is accordingly common after such use of the cautery1 and occurs 
when the sloughs separate, about the end of the 6rst week. It is now never 
employed upon large vessels, but is found most useful in checking bleeding 
from small vessels in any soft, lacerable tissue in which ligature or torsion 
is impossible. 

The most useful form of cantery is Paque1in's hollow cautery-knife, which 
is first heated to redness in a spirit flame, and then kept hot by the combus­
tion of benzol vapor blown down it by a ball-syringe. This knife is used to 
perform operations in which avoidance of hemorrhage is important, aud 
those who fear bleeding employ it frequently in spite of the facLs that it 
leaves a surface which must heal by granulation, which is highly absorbent, 
and upon which it is hard to detect bits of new-growths left behind. When 
used bright red it cuts almost like a knife, and even small arteries bleed; to 
check hemorrhage it must be used slowly and dull red or black, and the 
part to which it is applied should be dried. 

8. STYPTICS are substances which coagulate the blood or induce strong 
contt·a.ction of vessels, or act in both ways. Solid perchloride of iron or the 
strong liquor on wool or lint, solid alum, or a saturated solution, solid nitrate 
of silver, the powdered matico-leaf, and turpentine, are the best. The latter 
is potent, but excites much inflammation; all interfere with union by 6rst 
intention, so they should be avoided when this is wished for. Perchloride of 
iron is the one usually employed; if improperly used it makes a dreadful 
mess of a part, and renders subsequent treatment difficult. To apply it or 
any styptic, dry the bleeding point thoroughly, if possible whilst the circu­
lation is controlled above, then gently press on the spot a bit of wool well 
moistened (not wet) with perchloride solution; after two or three minutes 
relax the pressure, and a little later allow the circulation to go on. Let the 
wool separate naturally. 

9. Ho·r W A'rER, or au antiseptic lotion so hot that the hand can only just 
bear it, is probably the best means we have of checking bleeding from small 
vessels and general oozing. It must be applied with a sponge. It does not 
prevent primary union. 

10. OoLn.-Ice or iced water or lotion is applied directly to the bleeding 
part or to some neighboring part, as the face in epistaxis, when it acts 
refie:dy. It generally acts speedily; but in h:.emophilia, cold irrigation is 
required. It causes strong contraction of the vessels and of the surrounding 
tissues, ao<l is of value chiefly in general oozing. 

11. ELEVATlON of a limb causes marked contraction of its arteries, and is 
a useful adjunct in all forms of bleeding which are not perfectly controlled. 
It frequently suffices to stop venous or capillary bleeding. 
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Trrn EFF.EC."N OF Lo~s OF BLoon. 

Tbese are the more intense the larger the quantity lost and the more 
rnpiclly it is poured out. l;-atal syncope may be quickly induced; short of 
this, symptoms of more or less intense shock appear. In acute los::.es patients 
not uncommonly lose their sight entirely or partially, and they often com­
plain much of' thirst. ffi<iema of extremities is common in bad cases. Dry 
gangrene may r"ult (p. SG). 

The quantity of blood which may be lost in repeated small or even con­
siderable bleedings is astonishing, the patient being reduced to a state of the 
most profound weakness and anremia. The anremia may be very persistent. 

Women bear such loss of blood better than men; young children and old 
people, on the other hand, suffer severely from slight hemorrhage. 

TREATl\IEN'l'.-Ia acute cases the patient must be placed on a flat mattress 
without any pillow; the limbs, especially the lower ones, should be rnised to 
facil itate the return of blood from them; and it may be necessary for a time 
to compress their ruain arteries, or even to apply Esrnarch's baodage to them, 
io order to supply the brain with blood. Dr. Sainsbury has sugge::;ted the 
use of digitalis and ergotin in these cases, with the idea of slowing and steady­
ing the heart's action, and, at tbe same time, of diminishing the capacity of 
the vnizcular system i and the suggestion would seem to be a very valuable 
one. In extreme cases, in which life is in great danger, transfusion of blood 
should be resorted to (see" Minor Opt:rations "). 

The terupernture must be kept up by warm coverings and hot bottles; 
fluid food should be given frequently by sponnfuls; a little ice may be 
allowed for thirst; and great restlessness may be met by small doses of 
opium every three or four hours. 

lu chrouic nnremia, the hemorrhage having ceased, warmth, careful feeding 
-the diet being simple, nutritious, aud given in frequent small doses-fresh 
air, and plenty of sunlight are most important. Some preparation of iron 

malu ~~:C~t~;.t:~~~~i1:~~ ,~1~~ca~lh ii! ~TI~~u~~ ~ ~ri;~~:i~e b~ l~~~~·ure or othcr-
wise-e. g., iotrn-abdomiual-it is necessary to keep the patient recumbent and 
very quiet, a<lministering opium, if necessary, and to combat shock most 
cautiously. 'Ve must always remember that iu internal hemorrhage the 

c~;~~~;~s t~e~;e~~~~1 ~~ s1:~~p~~g~ I~n\~/c~~:dbu0{ ~vo~a;o ~:~i~~af:.i00~ti~~!a~~~~ 
therefore, must be very carefully used. 

PRDfARY, lNT:EIDIEDT.\RY, AND SECONDARY HEMORRHAGE. 

Hemorrhage may occur at the time of infliction of the injury, and is then 
called primary; or it may come on later, when it is termed secondary. Most 
surgeons make a third variety~eaclionary or intermediary-said, arbitra­
rily, to occur within twenty-four hours of the injury, and to be due to recovery 
of the heart from shock. For purposes of treatment this variety may be 
considered with primnry hemorrhage; the only difference being that iu the 
latter case the wound is open, and the vessel more or less accessible, whilst 
in the former the wound, as a rule, has to be opened up and clot turned ont 
to expose the artery. Secondary hemorrhage, on the other hand, diftbrs in 
its etiology and pathology, and, to somP. extent, iu the laws which govern 
its treatment. 

RuLE.'i r~ Tm~ Tn.EATMEN1' OF PRtMAiff HEMORRIIAGE : 
1, lf a ca,,e is not bleeding when seen, no matter how great the loss of blood 

may have been immediately nfrnr the infliction of the wound, do not endea1•01· 
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to tie, or otherwise deal with, the i11j1ired t•essel. Dress the wound anli!:eplic­
ally with moderate pres.sure, and provide for rest. The reason for this rule 
is that a wound of a comparatively small artery, especially when cut close 
to its origin, may yield a very large quantity of blood i but when faintness 
comes on, hemorrhage will cease, and may not recur i it will be time enough 
to operate should it do so. Guthrie quotes a case of ligature of the external 
iliac for hemorrhage and hrematoma, due, it was supposed, to wound of tbe 
femoral i the man dierl of peritonitis, and it was found that a superficial 
branch of the femoral had been wounded one inch from its origin. 

2. Tbe most important rule of all is, alwrr.ys deal with the bleeding point. 
The slightest thought will show any one who knows with what ease blood 
£ads its way by collateral chanaels past an obstruction in the arterial system 
that this id the only safe method. A ligttlure applied at such a di~tnnce 
from a bleediag poiat that a branch intervenes between them may perma­
nently arrest the bleeding for which it is applied-i. e., firm clotting m11y 
close the opening before the diverted stream agaiu finds its way strongly 
into the original channel; hut there is no security that it will do so. "'hen 
the anastomosis is free, as in the forearm and hand, bleeding may recur 
immediately after the operation of ligature at a distance i but more commonly 
the recurrence does not take place for hours or days. 

3. Wlten an al'l.ery is wounded in ifs continuity or simp(I/ divided (the distal 
part not being removed) it 11w .. ~t be secured above and below the wound. The 
argument upon which this rule is based is chiefly that upon which the second 
rests, ,·iz .. the ease with which blood finds its way past the ob.5truction into 
the main channel below it. We have already mentioned (p. 3.54) the ill· 
understood fact that secondary hemorrhage is much more commrm from tbe 
distal end of a divided artery than from the proximal, and that in the lower 
limb the blood thus escaping is often dark and flows in a contiauuus stream i 
the less completely collateral circulation is established, the more venous will 
the hemorrhage appear. This fact is a further warning to us to be careful 
to secure the distal end, which at the time of the operation may, perhaps, 
not be bleeding. Of course, no branch must intervene between the ligatures 
and the wound. Formerly the Hunterian operation of ligature at a distance 
was frequent ly done in such instances and with extremely bad results. The 
double obstruction of ligature and wound frequently prevented the ref3tnb­
lishment of circulation in the distal parts of the lower limb, and it morti­
fied; whilst in the upper limb, where the anastomosis is more free, hemor­
rhage from the wound usually occurred. Sa the Hunterian operation exposed 
the patient to two great dangers-gangrene if the circulation were not rees­
tablished, hemorrhage if it were. The greater ease of the operation at a seat 
of election doubtless rendered it attractive i but the raismi d'tlre of ligature 
at a distance for aneurism is disease of the artery near the seat of dilatation, 
a condition which does not hold in cases of wound . Further, it is quite pos­
sible in operating at a. distance to tie a trunk which has no conneclion with 
the bleeding vessel; thus in wounds of the upper part of the back of the 
neck the common carotid has several times been tied in the belief that the 
occipital was wounded, whereas the vertebral really furnished the blood. 
Tbe error arose primarily from the surgeon's forgetting that the vertebral 
does not euter its bony canal below the sixth transverse process; pressure 
ou the cartoid b~low this p.)int (Chassaigaac's tubercle) stopped the bleeding, 
but the vertebral was compressed as well as the carotid. Another cause of 
failure of ligature at a di5taace for wound is high <livi:;ioa or unusual distri­
buti1m of the arteries; thus au enlarged median artery, or vas aberraus from 
the upper part of' the brachia! or the axillary, opening into the pal mar arch 
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has kept up hemorrhage from it after ligature of the ulnar, radial, and 
brarhial, nece~sitating finally ligature at the point. 

'Vherever, therefore, primary hemorrhage is occurring from a wounded 
artery, the latter must be secured at the bleeding point, both its ends being 
dealt with when there are two; and these rules are to be departed from ooly 
after a determined attempt to follow them has shown the impossibility of 
doing so-except in the case of the internal maxillary and its branches, and 
one or two other vessels, which it is practically impussible to reach. 

To perform the operation when the superficial parts do not gape suffi­
ciently to allow the artery to be seen, as in puuctured wound, render the 
part bloodless and c:nntrol the circula.tion whenever this is possible; then 
introduce n probe or finger into the wound, and taking this as a guide, care· 
fully divide tbe structures in the line which will give the freest access to the 
vessels nut! do least damage to the muscles or other structures of the part; 
keep a sharp lookout for any divided vessel, probably covered by clot, until 
the Jevel of some large known artery of the region is reached; then if no 
wounded vessel has been discovered, slacken the tourniquet nod watch care­
fully for any spirt of blood which will guide to the injured spot. The main 
artery should now be taken by an assistant, a:; it may be neces~ary now and 
again to Jet a little blood escape as a guide to the operator; and oozing may 
have to be checked by hot lotion and sponge pressure before going on with 
the operation after the removal of the elastic band. When found, the bleed­
ing vessel is treated according to the above rules by one or other of the 
methods described at p. 357 el seq. 

'Ve do not, of course, mean that every case of slight primary hemorrhage 
requires immediate opeoing of lhe wouod and tying or twisting of the artery; 
elevation, cold, well·applied pressure, etc., will deal with many such, if there 
is any diffirulty in at once picking up the bleecliog ve:Ssel. 

SECONDARY lIEMORHllAGE: ITS PATllOLOGY AND THEAT:'IIE~'f. 

Secondary hemorrhage may occur at any time until a wound has healed, 
though a patient m~y he regartled as safe from it so long as the wound is 
everywhere covered wilh healthy granulations, whilst he is in danger so long 
as the end of the artery is visible. It was rare before the fourth day, most 
common about the time of separation of the Jiga.tures in the days of the old 
hempen thread, and it has become quite a rarity since the practice of aseptic 
surgery has become general. 

Swss -It mny occur in one sudden and perhaps fatal gush; but much 
more commonly, small discharges of blood give warning of what may be 
expected. The blood may be bright and the stream jet.ting and forcible, or 
dark nn<l welling up iu a continuous stream as from a spring-in the latter 
case comin~ from the distal end ( p. 354). 

Its imm~<liate causes are many, hut they may probably be classed in five 
groups: 1. c~rtain general conditions under which repair proceeds slowly 
or is arrc11teli, 11.nd of the3e the chief are septicremi 1. and pyremia. It is, how­
ever, very difficult to be sur~ how much of the arrest is clue to the general 
stale anrl how much to the f~rmentati\'e processes goiug on in the wound. 2. 
Straining, rough transport, rough ban<lliug, etc., may mechanically burst 
open ~uch union as has occurred. 3. Formerly1 when the tenaculum was. 
usecl to pick up ve sels, secondary hemorrhage was sometirues attributed to 
puncture of the artery above the poiut tied, and another aHigned cause was 
wound of a coll1lteral branch, which soon cease<l to bleed an<l consequently 
was not tied. llut in either case, if no bleeding occurred until aft.er the 
intermediary period, it wuuld seem likely tbat septic infiarnmation was really 
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the cause. Excessive stripping off of the sheath deprives the artery of its 
blood-supply; but even if a portion of it died there would almost certainly 
be no hemorrhage in a subcutaneous injury. Again, when the ligature in­
cludes a quantity of tissue besides the artery and hns to cut through, septic 
suppuration is prolonged about the end of the vessel and produces its usual 
results; hence the necessity for most carefully cleaning an artery before 
passing the ligature, especially in septic cases. 4. Disease of the arterial 
coats, atheromatous or calcareous, will, on the one hand, prevent the retrac­
tion and contraction which favor healing and render it slow, whilst, on the 
other, they will cause the ligature to cut through rapidly; naturally, hemor­
rhage is a frequent consequence. 5. But the great cause of secondary 
hemorrhage is excessive inflammation about the eod of the artery, which 
prevents healing and the formation of firm clot, softens the vessel wall, injures 
its vitali ty and perhaps causes it to slough by destroying its blood·supply. 
Such inflammation is practically always of septic origin; and, consequently, 
the practice of' aseptic surgery has almost banished secondary hemorrhage. 
Septic cases, however-cases of phagedrena and hospital gangrene, and of 
casting off septic sloughs-must still occur; and even in aseptic wounds sec­
ondary hemorrhage must be regarded as possible from mechanical injury, 
softening and loosening of a badly tied or ill-prepared catgut ligature, or 
separation of an atberomatous or calcareous plaque; so we must be ready to 
meet it. 

TREATMENT.-The main rule for our guidance is that gi\•en as Rule 2, 
under "Primary Hemorrhage" (p. 366)-always seek for the bleeding point. 
Only when this is secured can the condition of the patient be regarded with 
anything like satisfaction. Ligature at a distance bas succeeded and may 
succeed again in the upper limb, but in the lower almost invariable either 
the circulation is not reestablished and the distal portion becomes gangre­
nous, or it is reestablished and hemorrhage recurs. In the case of a stump, 
the danger of gaagrene from a ligature placed on the main trunk a short 
distance above is nil; here we have to think only of the danger of recur­
rence of hemorrhage, either because a freely anastomosing branch is present 
between the ligature and the wound, or because the bleeding vessel springs 
from the trunk above the ligature. This latter danger is, however, suffi· 
ciently great to render the practice of ligature at a distance for hemorrhage 
from a stump unjustifiable until the flaps have been separated, clots turned 
out, and every effOrt has failed to secure the bleeding point. The greatest 
difficulty will arise from diffuse suppuration and sloughing of the stump, for 
neither forceps nor ligature will hold upon the end of' the vessel. In these 
cases, the surgeon may endeavor to arrest the bleeding by pressing a cautery 
against the end of the artery, but in such a stump there would then be great 
liability to the recurrence of hemorrhage; it is therefore far better either to 
remove with knifo or scissors so much of the artery and tissues round about 
it that either ligature or torsion is possihle, or to carry a cut upwards along 
its line, and tie it as low as possible. The latter practice is easiest in cases 

ri~~i~~utl:; b~~dui~a~i~~s~;l~f *~e6:~p~~~~~~~;1~CV 1~~:~:i~;n~~:~~: :~d ~~~ 
plying antiseptics should be taken. Such an operation occupies some time 
and causes a good deal of shock if the amputation is a high one and the 
stump in great measure healed; but nothing short of a conviction that the 
patient could not endure it should cause the operator to depart from the 
rule. Under such circumstances we have the authority of Erichsen for 
tying the common femoral for bleeding from a hip-stump, or the subclavian 
for hemorrhage from a shoulder·stump. 
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In CUH'S of ~econdary hemorrhage from a wound in which an artery has 
IM.:n tied in it" continuity, wounded or divided, we ~hall often be able to 
judge from the chararH:r of the blet:ding (p. 3-52: whether it comes from the 
'prnxinml or <li~tal rnd. In ca~es of hemorrhage from vessels of the trunk 
uad neck, in which it is impOSbible temi•orarily to control the bleeding by 
dig'ital prc~sure and at the same time to expose and tie the bleeding point, 
thl're is no resource left but preEsure by the finger or plug. But in nll other 
rases severe ~nough to justify operati\~e interference the wound should be 
opened up, nnil every endl'avor made to secure the bleeding point; and be­
fore closiug the wound we must make sure that the other end of the artery 
also hns not been bleeding. Rhould it be impossible to carry out this treat­
ment, and milder means are of no avniJ, the only choice left to the surgeon 
will be thal bctwten ligature at a distance and amputation. In the lower 
Jimh the former procedure is so hopeless that the latter is always adopted; 
in tbe upper, ligature at a tlistance is sometimes practised-apparently be­
cause the preliminary ligature is uot a serious operation, and does not inter­
fere with the rncress (If 11n1putation :;bould it foil, there being little danger 
of' gnngrl!ne. It \\ill, however, bnppen but rarely in the upper limb that a 
blel'ding point of any !Size cannot be found, and it would seem probable 
that amputation would be required in a case in which the state of the tis­
sues prevented the use of' a ligature or of torsion either in or close to the 
wound. 

The rules of' treatmrnt of Fecondary hemorrhage from a vessel tied or 
wounded in its continuity or divided are therefore: in almost nil cases, en­
deavor first to chec}c the bleeding by local measures: should one or more of 
thc:-e fail, and amputation be po:-:sible, it will probably pro,·e the soundest 
treatment, and should be done at the level of the wound or just above it; 
the occurrence of' hemorrhage from a. <lisorgnnized part may render umputa­
tiou at once the b(•St treatment. 

.As in primary, so in isecondary hemorrhage we have lo decide whether or 
not to interfere jn case the bleeding has ceased spontaucously when the 
ptttient is seen. Guthrie was strongly in favor of not doing so, and he 
quotes a case in which, having failed to make a vessel bleed, and having 
thus lost nil guide to the source of hemorrhage, he sent the man hack to bed 
with au orderly to look after him. Two or three recurrent bleedings were 
promptly checked by pressurP ou the fomornl, and the man ultimately rc­
l'O\'Crcd. .Many similar case:; might be quoted. Guthrie's case was one of 
hull~t-wound going right through the thigh; the wound necessary to ~e(•ure 
the ves:<el would prohnbly ha\·e been very lnrge, and it is ob,·ious that, if the 
artery which has bled will not bleed again when the wound is opened up nncl 
thoroughly cleared of clot by sponging, the only point gnined by the opera­
tion will he, that, should the bleeding recur, the wound can then be rapidly 
opened up um! the ve:-:--els found and dealt with. One could not Lut feel 
very anxiom;, howen•r, in leaving a patient who had hnd more than one 
i::evere attack of secondnry hemorrhage, knowing that bleeding would in all 
probability recur and perhaps kill or greatly exhaust the patient before it 
could be arrested. Io such a cm~e. especially if the bleeding veEsel is prob­
ably a main trunk, or one of its branches cut near its origin, we should 
probably a.ct fur the greatest happiness of the greatest number if we at once 
laid open the wound an<l endeavored to find the bleeding point; and we 
should be failing in our duty if, after a second attack, we left the result to 
chance. But if the bleeding has not been severe, came apparently from a 
branch distant from the main trunk, and especially if we can remain to 
wntch or lenvc in charge nn assistant competent to arrest bleeding irome­
ditttely, we may, in cases in which access to the vessel is difficult, wnit a 

:2•1 
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while, keeping the patient at perfect rest, the wound as sweet as possible, 
compressed over the dreesiag by a bandage which should include the whole 
limb, the pnrL elevated, and the main current of bloo<l may be for a time 
diverted by continuous pressure, by the finger or spechtl tourniquet, or by 
flexion. If, however, even small losses are frequent, or show n ten<lency to 
increase in quantity, something radical must be done at once before the 
patient becomes exhausted. 

Frequently secondary hemorrhage from an artery injured by stabs and 
similar wounds will be found due to incomplete division of the artery. Con­
sequently in the case of small vessels, such as those of the pnlm, which 
comm011ly suftCr in cuts from broken glass, it is we11 before applying pres­
:mrc (p. 363) to put n. lancet into the wound and make sure that the artery 
i:; cut ncross, just as wus done in old days after arteriotomy of the temporal. 

ARTEJUAL ILEMATOMA, DrFFUSED ANn C1HCUMSCH.IBEn. 

su~~:e~~~~c;t~~~~,~~~di:~a;;ei;r~=~·Kgis~:~~;,~~1101~;, ~~de p~~h~~sf~ob]iq~~~ 
blood is ofteu forced into the cellular tissue to a considerable distance,form­
iag a diffuse swelling, whilst the opeuing in the skin becomes closed by clot, 
and hemorrhage from it perhaps ceases. Sometimes the skin woun<l heals 
rapidly. A state of' matters exactly similar to this results in cases of sub­
cutaneous laceration of an artery by a broken bone or sudden strain. The 
swelling which forms may be widely diffused or fairly circumscribed to the 
region of the wound in the artery, and was formtrly called a diffused or cir­
cwnscribe<l traumatic anew·ism.. But this term is misleading and very con­
fusing, for there is really nothing "aneurismal" in the case; but for the 
wound or rupture, the artery may be perfeclly healthy; and whereas a real 
aneurisru is limited hy a sac composed at first of one or more of the dilated 
coats of the artery, the so-called traumatic aneurism either never acquires a 
sac, or, when circumscribed, obtains one only by exciting some inflammation 
of surrounding tissues which leads to their condensation. The only Jifter­
ence, in fact, between the blood-tumor un<ler consideration and that which 
forms after any severe contusion is that in the former the blood escapes from 
a considerable artery, in the latter from veins and small vessPls. A "trau· 
matic aneurisru" is simply a subcutaneous hemorrhage from n. considerable 
artery, and its relation to and difference from an ordinary hrematoma is best 

ex~~~'~1?;0~~.~T~1~: ::;;~;c~~~:~~:· the size of the vessel wounded and 
the size and nature of the sound in it, being more serious the larger the ves­
sel and the freer the opening; the resistance, also, which the tissues round 
about can oppose to the diffusion of blood must be taken into account. 

The first sign. after the pain of the injury, is swelling starting from it.s 
seat, and spreading more or lees widely round about; it m:iy form rapidly 
and be very extensive, or slowly, and remain fairly circumscribed. fo a 
serious diffuse<I case, the whole limb swells, partly from hemorrhage, partly 
from oodcma, due to pressure of the confined extravasation on the veins; the 
part is pale or dusky, cold and numb, the seat of more or le!-is acute tensi~·e 
pain; the swelling due to hemorrhage, sometimes enormous, may be cils­
tinctly fluctualing, or simply tense and elastic, and does not pit.. In such a 
case, the main artery would alniost certainly have been wounded, and pul­
sation would be absent in it beyond the injury; immediately over the open· 
ing in the vessel there may be some thrill, bruit, aurl expansile pulsation, or, 
when coagulation has occurred, a general lifting up of the whole mass at 
each heart-stroke; but in the worst cases these signs may be quite absent. 
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They are modt plain in lnrge lateral wounds of arteries, least :-o in small, 
puncturefl, or longitudinal incised wounds and in complete division or rup· 
ture. If not early nn<l properly treated, moist gangrene up to the wound in 
the artery soon occurs. 

In other CU!:ic~. almost always due to wound of :uteries smaller than the 
brachia!, the extraval:Sation ceases to sprea<l before danger of gangrene nrise.s, 
and becomes more or les:1 solid from coagulation at its circumference, whilst 
it:S re11tre rernaiu~ fluid; and here thrill, pulsation, aucl a whizzing bruit are 
more or Jess l:Strongly marked. Supposing that increa:-e is arrested, the cen· 
tral fluid part is eucapsuled first by clot, and next, as this is absorbed, by 
condensed aud infiltrated tbsues which form a fibroid sac; and we then have 
u. case anatomically resembling an advanced stage of :i true aneurism, except 
that the arte ry is healthy but for the wound in it. But the h~emntomn n11.iy 
iacrense nod burst, or in£lnmmation and suppuration may arise about it. 

D1AGN08lS.-From au acute deep abscess the diugnofli~ may be difficult, 
especially when we have to deal with a hrematoma which threatens to sup· 
purate; the immedinte ou:-set of swelling after au injury, the marked inter· 
ft.•rcuce w'ith the circulution beyond the wound, the results of a!lpiratiuu with 
u. t-iue needle, anti perhaps more or less central thrill, brnit, nud pulsation 
must be relied upon a~ distinguishing the hrernatoma. When there is no 
tendeacy to suppuration about a hrematoma, the part would be pale or bluish 
and cold, and ther~ would usually be no fever. In a tloubtful case requir· 
ing operative interference the surgeon should make an inci~ion, being pre· 
pa.red for the worsl. 

It is po!o;sible that .a circumscribed arterial hremntoma may be mistaken 
for a rapidly growing cuncer. A man may meet with a blow on the thigh, 
c:rn~in!! paiu and swelliug. The swelling does not subside; on the contrary, 
it c·ontinucs slowly to iuC'rcase; evidently infiltrates the ti:<~IIC'l) of the part; 
ii; somcwlrnt eln::nic, perhaps displays feeble pulsation at parts; punctureJ 
with a groove(l needle, it yields serum or blood. The case is supposed to be 
111uliy1wnt, and a111puta1inn hopeless i the patient sinks. Arter death there 
il-! found no cancer, but a prcnt collection of blood, fluid or coagulated, 
arn011gst all the deep muscles, and prciceeding from an artery that had been 
ruptured by 1.he blow. An iucision would have revealed tbe mystery . 

.. \nother point to be remembered is that a true aneurism muy 1$t1ddenly be· 
ro11w dijji1.~ed. Here the diagnosis rests upon the history. 

TnEAT:IH:N'r.-The only diJthence between a cu~e of arterial hmruatoma 
aud one of arterial hemorrhage is that iu the former case the blood escapes 
inti) the tb::mes, in the latter from a. free surface; cuu-,equently, the treat· 
ment is tbat of arterial hemorrhage, the cavity containing the blood being 
opt>ned freely to permit access to the artery. On no acc1mnt should the 
Huuterian operation be done in any diffused hrematoma: gnngrene would 
l'l'rtaioly rbult; but in well-circumscribed cases, in whieh laying open the 
~ac woul1l be a hazardous or very injurious proceeding, the artery rnay be 
tied a. short distance a.b(>ve with fair hope of succe.\is-for in the:-;e cases a 
kin<l of !.'lac hlls formed, and cure will be effected as in ordinary aneurism. 
Curt! is rendered most certain, however, when the wounded artery has been 
tic1l above nn1l below the wound or rupture-the state which alone oJfor.s 
l<C'Curity ag:iin~t hemorrhage. In cases :-een early, compression of the ma'iu 
lrunk above nod over th1:; wound might limit extravasation permanently by 
permitting coagulation of already effused blood. In established circum· 
scriht!d C!l8t!S compression should be tri1:;d. But if bloodless treatment fails 
and the hmmutoma increases, and in all cases threatening bursting or gan· 
grene, ligature nt the point must be practised. The whole field of surgery 
does not pre .. ~nt a more diffic11lt operation than that of laying open a largP 
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arterial ha~mntoma, nor one requiring greater judgment, nerve, nnd dt>xterily. 
This is a case iu which buldness is better than caution. It was thus described 
by John Bell in 1800: "Run your bistoury upward and downward, so as to 
t-1it up the tumor <1uickly; plunge your hand suddenly down toward the 
hi>ttom; turn out the great clots of blood with your fingers, till, having 
rC'Rched the bottom entircly1 you begin to feel the warm jet of blood; anrl, 
1lirected by that, clap your 6nger upon the ,.,..ounde<l point of the artery: as 
it has but a point, your finger will coYer it fairly, and your feeling the beat­
ing of the artery assures you that all is now snfe.J) A needle wns then 
worked round the vessel abuve and below the wound-what it included be­
sides the artery was often somewhat doubtful, though Bell knew the impor­
tance of thoroughly clf'aning the vessel-a ligature tied in each situation 
and the finger was then removed from the bleeding point. 

This was the w:iy in which ,John Bell successfully treated, for example, 
an enormous hrematoma. from wo11nd of the gluteal artery as it issued from 
the pelvis, and the hemorrhage from which he had n<1 means of controlling. 
The wound in this case was two feet(!) long, made by two strokes of the 
bistoury. (Principles of Surgery, 1826, vol. i.) 

N owadaye we <'fill control the bleeding from most arteries, and can con­
st>qucntly operate more deliberately. Only in a few cases is it nece1=sary to 
1ldopt the above rapid plan, with pressure of a 6oger on the wound as the 
su!e means of checking bleeding; then the surgeon must do his best to in­
clude the artery only in the ligature. 

In the more usual case, the sac is opened freely, clots and blood turned 
out, and the interior rendered dry. Perhaps the wound in· the artery will 
now be seen; if not, with a good light on the wound, loosen the tourniquet, 
and let a 1ittle blood esrape. Pass a thick probe into the opening, first in 
one, then in the other direction, clean a channel round the vessel above and 
below the wound, pass ligatures and tie them. The distal end always gives 
most trouble. 

If such an operation is not done aseptically, prolonged suppuration must 
be expected. In .John Bell's case healing took seven months, being delayed 
hy necrosis of the ilium and sacrum. 

THAU:'.\IATIC ANEURISM. 

This name may be truly applied to cases resulting from punctured wounds, 
generally of large arteries, which have healed; but in the coursP. of weeks or 
months the scar has yielded before the pressure of the blood i it may be ap­
plied also to aneurism after strain, laceration of the outer C•>ats, or contusion 
of the vessel, as, for example, of the subclaviun after fractured clavicle 
( p. 246). In these cases there is a sac from the commencement; the es:-<en­
tial ditference betwE>en tbem and the ordinary aneurism is, that in the former 
the vessel is healthy except at the dilated spot; in aneurisru from disease the 
artery i~ affected widely, as a rule. 

All the symptoms of ordinary :meurism are present. The history of injury 
Jn<l late appearance of symptoms decide the diagnosis. 

i'he treatment may be-1, compression of the artery above the sac; 2, 
ligature above the sac, but as near to it as is convenient; or 31 the old ope­
ration of laying open the sac. The latter ruust be done when the cavity is 
very large. 



ANELTRIS'1AL YARlX . .\ND YARlCOtH.: .\.X~l'Rl~'I. 37B 

ANEl.iR[~;'!fAJ. v ARIX AXD YARICO!iE A:sELRrS:'ll. 

TIH!:-t.: rcsulL eiLher frou1 the simultaueous wound of an artery and vein 
lying t"ither 1'itle by side (int. carotid and jugular) or near each other l brachia! 
aud lllCllian ba!:iilic), or from rupture of a diseased artery into a vein. 

In sume cases the circuruforence of the wound in the artery adheres di­
rectly to that of the wound in the vein, or with only a layer of fascia inter· 
vtc>ning, the opening from the one into the other ves:sel being so short as to 
be prndically direct. The vein and all veins in the neighborhood are much 
dilated and thickened, and pulsate strongly. This is the condition in aneu­
ti.~mal t1utix. 

In other cases, in which perhaps the vessels were originally a little further 
aparti the inflammatory tissue lining the channel between the vessel yield.s 
under the arterial pressurei and the short, narrow etuml becomes dilated into 
a spherical cavity the size of a marble or walnut; or the cavity may be due 
to a small hemorrhage, which bas been quickly circumscribed, between the 
nrtery aod tbe vein. This cavity has a fibrous wall, opens at one pole into 
the artery and at the other into the vein, and pulsates with the artery; the 
vein$ of the part are in the same condition as in aneuri~mal varix-. 'Ve have, 
therefore, an aueurisrual varix with the addition of a kind of traumatic aueu­
ri~m or circumscribed arterial h~ematorua, according to the view taken of the 
mode of formation of the cavity. This condition has received the meaning-
1<: ... :-; name of varicose cmeurism... In both aneurismal varix an<l varico:;e 
aneurism the artery below the communication is shrunken. 

SB.\'l'S A:SD CAL'SIB.-These forms of disease have been met with in most 
pince~ where a large artery and vein lie close, resulting from lancet-punc­
tures, sword-thrusts, stabs, etc. They are now rare affections; formerly they 
were more common, resulting chiefly from bleeding at the bend of the elbow. 

~YMP'l'O!\Js.-The superficial veins are greatly swollen, thickened, and tor­
tuous, perhaps almost bursting opposite the opening; they pulsate strongly, 
n. thrill is folt over the opening as the blood rusbes into tbe vein, nnd a rough 
or humming bruit, conducted along the veins running toward the trunk, is 
heard i the limb below is cold, and more or less weak and wasted, but there is 
often some rnclema and thickening of connective tissue. By suitable pressure 
it is sometimes possible to empty the vein and feel the opeuing in the artery. 
The:;c are the signs of aneurism.ttl vatix, and it is said that all are most dis­
tinct when the limb is hanging. In varicose anew·ism we must add-the 
presence of a small pulsating tumor, felt tbrough and beneath the dilated 
veio, and of a blowing murmur differing from that heard in the vein . 

TRE.\TME:ST.-Aneurismal varix can generally be kept in check by the 
application of the analogue of an elastic stocking; and to this might be 
added a small pad pressing directly on the opening into the vein. In some 
cl\Se.s about the neck, the bruit has been a source of great annoyance. 
Wherever the circulation could be controlled, cure might be effected, in 
ca~es requiring more relief than pressure gives, by cutting down through 
the vein on to the opening in the artery 1 cleaning this upon a probe, and 
pa ·ing a ligature above and below the wouod. 

Ia varicose aneurism, simultaneous digital compre.ssion of the main trunk 
and of the opening into the vein bas been very succC.:isful. This failing, the 
opeuiug into the artery must be cut down upon through the vein and sac null 
a lii;ature applied above and below it. 
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Dr:-;EasES OF THE ARTERIEs. 

ATROPllY AXn CONTflACTION of an artery follow upon <limiuution of its 
blood-carrying function, as seen in stumps (p. 354), between nrterio-venou'S 
communications, etc. A general atrophy is said to occur in high degrees of 
auremia and in marasmic conditions. 

DEOENI<;RATION: FaUy.-Most commonly this occurs in the products of 
a chronic arteritis; but fatty degeneration of the otherwise unaltered intima 
nod media, especially of the former, is often met with. In the intima it is 
recognized by the appearance of small opaque yellow, sharply circum­
scribed patches, streaks, or dot.s, which appear quite superficial, are not 
raised, and can be easily scraped away with the point of a knife, leaving the 
media and outer layers of the intima intact. Groups of these spots are com­
mon at the base of the aorta even in youug people. Microscopica11y, we find 
fatty degeneration beginning in the spindle and branched subendothelial cells 
of the intima, the droplets appearing later between the fibres and lamelht!. 
The change must be distinguished from atheroma, due to fatty degeneration 
of inflammatory products in the deeper la.yers of the intima. In the media 
fatty degeneration is not recognizable macroscopically i it predisposes to rup­
ture or formation of aneurism, and is often associated with calcification. 

Fatty degeneration occurs in vessels of all sizes, may be acute or chronic; 
general-due to various forms of poisoning, amemia, marasruus-or quite 
local and of dl)ubtful etiology. The breaking down of a patch destroying 
the inti ma may lend to a dissecting aneurism i or, if the coats are all attecte<l, 
rupture may result. Birch-Hirschfeld regards this as the cause of many 
spontaneous hemorrhages from small vessels into internal organs. 

Calcareous degeneration, though less common, is still frequently met with 
as a senile change. Its special seat is the muscular coat, and the first sign 
of it is the appearance of calcareous opaque rings, taking the line of the cir­
cular fibres (annular calcification). Sooner or later the rings blend, convert­
ing the artery into a rigid tube (tubular calcification) like a pipe-stem. 
Ultimately, the earthy salts may infiltrate the inti ma and adveutitia; but 
usually these coats remain sufficiently healthy to prevent thrombosis 
(intima), and to give such toughness (adventitia) to the vessel as will pre­
vent cracking and allow the application of a ligature. In high degrees a 
thread cuts through as it is tied. Calcification generally prevents dila­
tation. 

Tubular calci6cation is most frequent in the tibial arteries of the aged, 
being the great predisponent to gangrene of the parts supplied i it occurs 
also in the forearm and arm vessels, and is not infrequent in the intra-abdo­
minal vessels-e.g., large uterine arteries. 

Atberomatous plaques very often calcify, producing the appearance of 
alligator-hide, and seen chiefly in the aorta and larger vessels. 

Amyloid degeneration has been described (p. 83). 

ACUTE ARTEHlTfS may be due to mechanical or other injury of the whole 
vessel from without, to spread of inflammation to it from surrounding parts 
(perinrteri.tis), to the impaction in its lumen of an embolus mechanically or 
infectiye)y irritating, or to the formation in the vessel of a clot (endarierilis) 
which may cause varying degrees of irritation according as it disappears, 
organizes, or softens. The effects of inflammation-the dilatation of the 
vnsa vasorum, lo:ss of polish of inti ma, and shedding of epithelium, formation 
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of lymph on the injured surface and its development into granulation and 
lirrn counective tissue closing the vessel-have been described under "Liga­
turn '' fp. :J37); ns also the widespread softening or even sloughing of tbe 
arlerinl ti~ue~, in cases of ~e,·ere and usually septic irritation. It i~ this 
ukt·rntion or 81oughing occurring at a sent of ligature or other injury, or 
where an artery is lai1l bare by some spreading infiarumation, especially 
ho.;;;pitnl gnngrene (p. 155), that leads to hemorrhage. 

l'IIROXIC' ~\HTEHITIS (arterio-sclerosis, endarleritia deformans, atheroma) .­
Chronic inflammation of arteries arises from many causes. The changes 
induced vary much in naked-eye appearance, according as they occur in 
lnrg<> or small ves:,els, are diffuse or circumscribed, and are or are uot 
cornhined with various degenerative processes. 

The commonest and most important form is that usually called atheroma1 

which affects chiefly the larger vesse]s-aorta, corouai·y, iliac, femoral. The 
chung:<'s begio in the deeper layers of the intima, where it is in contact with 
the nrn~rular cont. Here, in the earliest stage, round cells collect nnd often 
become o\·:d, spindle or branched ; the mntrix may be homogeneous or 
fihrillnted. The new ce11s may be wholly converted into fibrous tis.me nour· 
b~hecl by a few capillnries; or, the food-supply proving insufficient, as it 
usually does, the cells undergo fatty degeneration, nod this begins furthest 
from the endothelium. By this proce:;s a cavity full of a. yellowish-white 
fluid, containing numerous fatty and earthy granules and cholesterine 
cryst:t18, may he developed in the iutima (atheromutoua abscess); and from 
the nak<'d·eye resemblance of this stuff to the coutents of sebaceous cysts, 
the morbid process has been called atheromatous degen1?.r11tion. But much 
more commonly no such fluid forms. As the cells and fibres undergo fatty 
degeneration, earthy salts are deposited in such quantity that a calcareous 
plate resultA. To the naked eye tbe muscular coat may appear normal or 
slightly thickened i the microscope, however, early shows collections of 
round cells, fibroid patches, nnd fatty degeneration of fibres. In advanced 
ca..::es the adventitia is thickened and condensed. 

'Vhen the itbove processes occur in a circumscribed area, we notice first a 
swelling projecting into the lumen of the vessel. At first it is low, smooth, 
and of' gray gelatinous aspect on section-rarely seen; shnuld it develop 
into fibrous tissue the surface becomes puckered an<l irregular, and the edge 
of the patch may be one-sixteenth of an inch high and abrupt; should it, on 
the other hand, degenerate into fluid, the patch becomes soft, markedly 
yellow, fine opening:; form in the intima, the contents of the cavity escape 
into the blood-stream, the openings enlarge and blend, and ultimately the 
musrularis is exposed at the bottom of a degeneration ulcer (p. 67) upon 
which fibrin is usually deposited. In earlier stages, endothelium is 
generally demonstrable over the plaque, and there is no tendency to coagu­
lation upon it. When calcareous plates form they are hard, more or less 
circulari and irregular on the surface, which is often bare or covered with 
fibrin. 

On laying open a v~sel-e. g., the aorta-affected by atlieroma, only one 
or two patches may be found; or the whole interior may be covered by 
them, and then, if a length of artery be taken, almost all the above stages 
may be seen. Thus we have dense fibroid patches, yellow patches of fatty 
degeneration, a few perhaps containing fluid , numerous calcareous plates 
covered by endothelium or fibrin, or bare, with here and there an "ulcer 11 

due to the bursting of an atheromatous abscess or to the separation of a 
calcareom~ plate. In au advanced case, the middle and external coats will 
he fibroid, and the vessel will consequently be found to have lost much of 
its elasticity and to have become dilated uniformly or partially, and often 
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lengthened and tortuous uurler the blood-pressure. Much calcification 
renders the lumen very unyielding. 

'Vhen, however, chronic arteritis aft~cts the whole circumference of a 
smaller vessel, it generally cau~es narrowing of the lumen instead of dilata­
tion; for in them elasticity is greater and longer preserved, the arterial 
presaure is less, and relatively the effect of thickening the inti ma is greater. 
Actual closure may result, and this is most likely to ocC'ur where the branch 
leaves the main trunk, the disease being most advanced here; thus at the 
base of the aorta, if there is atberoma anywhere, a riug will be found round 
the orifice of the coronary arteries. Thrombosis may complete the closure 
of a narrowed ve~sel. Fatt.y degeneration, softening. or necrosis of' parts 
supplied, result from such changes. 

RrIOJ,OGY.-The variety from which the above description has been 
chiefly taken-the common atheroma or al'lerilis d~fo1·mans-is a disease of 
the latter half of life, though it may be met with in a marked degree between 
thirty and forty, especially in alcoholic subjects. Its great cause seems to be 
strain, as is shown by many circumstances-e. g., its special seats of election, 
viz., the aortic arch 1 thoracic and abdominal aorta, the iliacs and vessels of 
the leg~, the coronary and cerebral arteries-all ve:::sels in which the blood 
pressure is high; its ra.rity in the pulmonary circulation, unless the right 
heart is hypertrophieri, then its frequency; its connection with Bright's 
disease and its high-tension pulse; its greater frequency in men, especially 
among those of laborious occupations and among athlete:;. 

Syphilis is a distinct cause of chronic endarteritis, which diHhs in many 
ways from the above. 'Vhereas atheroma is usually wi<lely distributed and 
affects the larger arteries. syphilis affects single vessels, and often only limited 
portions of them or small branches, and it occurs in young people, even infants. 
It is best known in the vessels of the brain and trunk of the internal carotid 
-partly because these vessels are most open to observation, partly, perhaps, 
because of the anatomical peculiarities of the cerebra.I arteries (perivascular 
sheath, Lancereaux). Other vessels certain ly suffer. Thus in a child that 
<lie<l of intraventricular hemorrhage, and in whom millary gummata of the 
churoid were noted, I found two prominent fibrous patches in the arch of the 
aorta. The tendency of the new growth is to raise the endolhelium from the 
membrnna fonestrata, and greatly to narrow or obliterate the lumen. Ac­
cording to its age we find the deposit almost cartilaginous in its hardness, 
simply fibroid or cellular1 involving only the intima or the whole thickness 
of the wall, and generally forming circumscribed nodules or rings upon the 
ve:3sel. It shows little tendency to calcify. Friedlamler, however, holds 
that syphilitic endarteritis cannot be diagno!:ied by its naked eye any more 
than by its microscopic characters. Sometimes distinct and characteristic 
gummata form in the middle or extel'Dal coats of arteries, though this is 
much more common ill veins, especially the portal. 

The special causes of the endarteritis oblitentus <lesr.:ribe<l at p. 87 are 
unknown. 

There is no primary tubercular arteritiB, but the walls of i:;mall vessels, in 
the sheaths of which tubercles ha.ve formed, are often infiltrated1 and bacilli 
ma.y thus find their way in to the circulation (p. 96). 

The danqets of chronic arleritis are: general or localized dilatation of the 
artery, from the combined effects of loss of elasticity and high blood-pressure, 
or from heightened blood·pressure behind au obstructing ring-sometimes 
seen in syphi lis of cerebral arteries; actual rupture or erosion of the intima 
and admiss ion of blood between the arterial tis~ues (dissect ing aneurism); 
diminution or obliteration of the lumen by the new gr0wth or by thrombosis, 
with softening or necrosis of the part supplied. 
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Cllt..'"OID A:XEURIS:Y- (AUTEHIAL \.ARlX) . 

In this discn!'e nrleries, generally of medium or small size, and their 
branches become dilated, lengthened, and very tortuous; their walls are 
thin, and saccular dilatations form here and there. Capillaries and even 
veius dilate similarly. The ultimate result is the formation of one or more 
ill-defined swellings baviug large tortuous vessels running to them from all 
sides; they are often of bluish color, and are spongy and compressible Lo the 
touch, pulsate distinctly, aud yield a systolic bruit. 

These arterial vnrices may arise spontaneously, but frequently follow an 
injury, supposed by some to paralyze the vasomotor nerves. They rarely 
occur in connc>clion with large arteries, and are most common in connection 
with the secondary branches of the external carotid ( temporal occipitnJ, 
facial). The :walp is more often affected than any other part. 

These growths are distinguished clinically from true aueurisms by their 
spongy, inliefiuite fc<'l anJ less forcible pulsation, and by the presence ruund 
abtiut of' tortuous supplying arteries; but when they are out of reach of the 
fiuizerez, their dif!Crentinl diagnosis may be impossible. Pathologically, they 
differ from n~cvi in the size and nature of the vessels of which they are com­
po!ied, and iu the fact that they are not congenital though often appearing 
1luriug lhe pcriorl of youtb. 

Fig. 150 rcprC'sents this disease. Mr. Storcks tied the common carotid 
~lrlrry, prnduring a markf'-d decrease in the tumor; and the patient was sub-

sequeutly tr€!ated by Sir W. Fergusson with the needle and ligature, em­
ployed as for the cure of varicose veins. 

TREA'rl\tENT.-Excision, when possible, is the most certain mode of cure; 
lo avoid bleeding, cut wide of the growth. 'Vhen impossible, ligature of the 
tortuous supplying vessels has been done with scant success; or they may be 
acuprcs..-;ed between two needles nod threads, like a varicose vein, and di­
vided subcutaneously; success bas attended the cutting through of the growth 
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in several directions by the galvanocautery; and, lastly, the main supplying 
artery-e. g., one or both common carotids-has been tied, hut the results 
are not satisfactory. 

Tmrn ANEURI:o:~r. 

The word aneurism has been used, as we have seen, very loosely and im· 
properly to desiguate a number of conditions bearing only a very superfirial 
resemblance to the real thing. Thus: 1. "Traumatic aneurism 11 is often 
synonymous with arterial hrematorna, diffuse or circumscribed (p. 370). 2. 
"Varicose aneurism," and "aneurismal varix" indicate simply a direct com· 
munication between an artery and a vein, or almost direct, the communica· 
lion in the first case being by means of a small arterial hooruatoma between 
the two vessels. 3. "Cirsoid aneurism" or "aneurism by anastomosis" is 
best described as au arterial varix; arteries do dilate here, but uniformly 
and over considerable lengths-not in such a way that the dilatation of nny 
artery produces a circumscribed, tumor·like swelling. The tumor is formed 
by the aggregation of enlarged arteries. 

DEFrnITIO'S.-A tme aneurism. is formed by the more or less abrupt, uni· 
form or one·sided dilatation of a circumscribed length of artery, so that a 
definite tmnor-like swelling results. The term dilatation is employed in con­
tradistinction, to indicate the comparatively slight general enlargement of 
long tracts of vessel, such as often arises from endarteritis deformans, or from 
the passage of more blood than usual through ves.sels-e. g., those round the 
enlarging pregnant uterus or a. rapidly growing tumor, or those by means of 
which collateral circulation is being established. 

VARJETtES OF TRUF. ANEUHISM.-S/wpe. In some cases the whole cir­
cumference of the artny yields tolerably uniformly iu all directions; if the 

FIG 151. 

An it1d11i!·llt aneuri~m of thearcb of thl:'aorta The portion of artery l"l'IJretlf'Uted ia alit up, 11ou to;;how 
thecuie<11;ci1, withtheatheromatousdrpositbetwcentlrncoat$Oftheve ,;el. 

yielding is gradual, the swelling of the artery will be fusiform, but if it 
almost suddenly reaches its maximum the enlargement may be cylindriforni 
or globose. These varieties occur chiefly in the ascending norta. In other 
much more common cases only a small portion of the circumference of the 
vessels yields, or, if the dilatation affects the whole circumference, it takes 
place very unequally, so that a sac· like swelling projects upon one side: this 
is the saceulur aoeurism. Usually, it commumcates with the artery by an 
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opening (mouth) situate in a more or less markedly constricted neck; the 
mouth may he very small in proportion to the sac, or it may occupy its 
wide.st pnrt. When the artery has yielded in all directions, hut very un­
c11unlly, there are of cour.se two openings into the sac at its base. 'When 
situate upon arched vessels, snccular aneurisms usually spring from the con­
vex side. 

Very irreµulnr tumors may arise by the blending of two or more neigh­
boriug snl'cular aneurisms, by the saccular dilatation of fosiform aneurisms, 
by dilatation of branches springing from ancurisma.l sacs1 and hy excessive 
yieldia~ of the le:is supported parts of old sacs. 

Ha.rely, anrl probably upon the bursting of an "atheromatous abscess," 
blood fio1ls its way into the substance of the middle coat of an artery and 
separnl<'S the inner from the outer coat for a greater or less distance. Ulti­
mately the blood may burst through the intima into the artery again, or 
through the adventitia when tbe aneurism becomes diffuse. This is the dis­
Baling (11/flll'i,'im, nu<l is met with only in the aorta, though it may extend 
then re into oue or more primnry branches. The separation of the coats may 
be vnv exten!:Sive. 

OthCr varieties hnvc been founded upon the presence or absence of nil 
tlm~e coats. The diistinction is of little importance. It is only in some fu:ei­
form aneuriirnis, and perhaps in the smallest saccular, that all three cout.s 
are found contiuuous. 

According to their etiology, aneurisms are divided into traumatic (p. 372) 
and spont1Lncous. One traumatic variety-the hernial aneurism.-seems worth 
special mention, though it is rare. It is due to di,·ision of the external coat 
by injury, permitting the protrusion through it of the internal. 

M01rn1D ANATO:'llY.-Fusiform and <lissectiug nneurisms do not reach any 
great size, but 81.\ccular ancurisms may be as large as a child's or even an 
adult'!:S head. A large nneurism usually springs from a large artery. The 
commonest aneurisms are those very small ones which occur upon the arteries 
of the brain and lungs, and are classed as miliary: surgery has little or noth­
ing to do with them. 

In all cases a true aneurism has a sac1 at first formed by dilatation of' one 
or more of the arterial tissues i and within the sac are the contents-blood, 
fluid or coagulated, according to circumstances. As regards the sac-wall, it 
may consist of all three coats in fusiform and small saccu lnr c11ses. At the 
commencement fibroid patches often form gaps in the media; these enlarge, 
and in comidernhlc saccular aneurisms muscular tissue usually stops short 
nenr the mouth of the sac, but patches of it may be found here and there in 
the wall. The lining of the sac will usually appear continuous with the in­
tima, and may closely resemble it in appearance, being occasionally smooth 
and shiniug, hut usually presenting numerous fatty and calcereous patches 
when the n·:-o~cl.s are a.theromatous; and the outer covering of the nneurism 
will ~imilnrly be continuous with the adventitia. But in all large aneurisms 
distinction of coats in the wall of the sac is impossible; there is but one coat, 
con~h;ting of fibrous tissue, and this is almost eutirely of new formation. 
For the constant pressure of the sac upon surrounding parts causes atrophy 
nnd nb:sorption of their essential elements, whilst their fibrous tissue1 thick­
ened by inflnmnrntory tissue, blends with the enlarging sac-wall. Even 
bone an(l C'artilage disappear under this pressure; but as they resist longer 
than other ti~sues, their bare eroded surfaces often project into the iuterior 
of the cavity of the nneurism. 

As a rule, the sac contains more or less clot, together with fluid, moving 
blood. The clot is of the kind known as lamiaaled, and presents on section 
an onion-like appearance. The oldest layers next the sac are firm, dry, and 
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yellow-white, the more recent become softer, moister, aud redder i and, post­
mortem, we find the interior of the cavity full of ordinary dark clot. 'Vhen 
deposit of clot has ceased some time, the iuner layer may be firm, smooth, 
and polished. The cause of the lamination is uncertain i as a rule, the clot 
uudf'rgoes little or no organization . 

II1sTOLOOY AND ETroLOC:Y.-l'he question of dilatation of an artery is 
evidently one in which the factors are: 1, the strain thrown upon the vessel 
by the blood-pressure, the sole dilating force to which it is exposed; and 2, 
the resistance which the walls can oppose to such pressure. \Ve may assume 
tht\t normally the two are so adapted that uo dilatation shal l occur. Varia­
tion froru the normal may occur in either direction-the arterial pressure 
mn.y be raised or the resistance of the wall diminished; frequently causes of 
both kinds act. 

I-ncreased pressw·e.-Perha.ps the purest instance of dilatation of a heallhy 
vessel is that sometimes met with in the first part of the aorta wheu there is 
a congeuital contraction of the vessel at the point of junction with the arterial 
duct. Cases of dilatation about a point of ligature or of impaction of au 
embolus are by no means pure. lligh arterial tension from Bright's disease 
or other cause is n powerful factor in the production of aneu rism. 

Dimini8hed arterial resistance.-But, practically, aoeurisms result from 
changes in the arterial tissues which weakeu their resisting power, blood· 
pressure being normal. These changes are of au inflammatory, degenerative, 
or traumatic nature. We alrea(ly know that inflammation may commence 
in the intima and extend outward (endarteritis), in the adventitia and ex· 
tend inward (periarteriti.8), or it may begin in the media (mesarterili'f) i and 
there is no doubt that the resisting power of an artery can be sufficiently 
destroyed to insure its dilatation by inflammation starting in either coat, as 
the following remarks show. 

Formerly, atheronia (p. 375) was regarded as the state subly ing the great. 
majority of spontaneous aneurisms. But to this view there are many objcc­
tions1 of whicb the following ma.y be mentioned. Atheroma is very common, 
aneurism uncommon; ather0ma is a disease of' advanced life, aneurism 
occurt4 chiefly in the prime of life (thirty to fifty); athcroma is equally com· 
mon in the two sexes, aneurism much more frequent (9 to 1) in the males, 
especially of the laboring class; atheroma, is veL·y common in Germany, yet 
aneuri:im i:i rare; lastly, in many cases of aneurism there is neither local nor 
general evidence of atheroma. But in advanced life, and earlier when 
marked atheroma. is fouud, there can be no doubt that this chronic enda.rte· 
ritis is frequently the cause of aneurism. It is almost necessarily so from 
the completeness with which it destroys the arterial elasticity, leaving the 
vc.ssel slowly but surely to yield before the blood-pressure. The disease is 
by no means confined to the intima, however; the media shows frequent 
fibroid foci, and the adventitia signs of infiltration (p. 375), and to the 
former Koster attributes the chief weakening of the wall. An atheromatous 
ulcer naturally detract.s much from its strength; without the presence of 
such a pl'Oc&is as this, it would hardly be possible to account for cases of 
dissecting aneurism. 

KOster and Kraft regard a mesarteritis as the essential lesion in the pro· 
rluction of aueurism i the vessel dilates, they say1 because the muscular coat 
is replaced by a fibroid patch. W"ben, in the investigation of commencing 
aneurisms, the middle coat is examined, foci of round cells or fibroid tissue 
are always frequent. Tbis mesarteritis may exist in middle-aged people 
without change in the in tima other than puckering from contraction of the 
fibroid media; whilst in older people such patches frequently correspond to 
a.tl-ieromatous patches of the inti ma. These, Kiister and Kraft believe to be 
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~econdnry to the changes in the me<lia., which constrict the vnsa va.~orum. 
:-;.) ntheromn, instencl of hcing a primary emlarteritis, would be sec1.ndary to 
me:<artnitis, and its degenerative changes would be due to mechanical con­
~trictiou of the vni::n. va~orum, which <lo actually send branches into young 
inflammatory foci in the intima; and rne~arteritis would replace endnrteritis 
ns the primary irnd perhaps sole le1'ion leading to aneurism. But Orth dis­
putes the comitnncy of the relation between the patch{'s in the media and 
intimn, and points out that ve1'sels having no vasa vasorum may suffer from 
stheromR. Moreover, it does not seem rational to endeavor to connect dila­
tation of a vessel with disease of R single coat; doubtless the thickness of an 
nrtery, which must ln~e its elasticity and contractility before dilatation cau 
occur, \'aries in different vessels and diili:!rent people; whereas loss of the 
mu8cular coat's coutractility may allow a sum.JI cerebral artery to dilate, it 
i:; unlikely thnt this will result in the aorta, in which muscle is, comparn.­
th~ely, so poorly reprC'.sented. 

C:barcot (Lecfltre.'f M Senile Diseases, Syd. Soc.) describes a diffuse periar­
terili8 of rcrebral vcs.sels leading to miliary a.neurisrus, which are the 
ordinary source of cerebral hemorrhag~. The disease affects the small 
arteries of the brni1Hrnbstauce, which are remarkable for richness in 
mu5cular elemtlnts and relative poverty in elastic ti.ssue. The first sign of 
disease is cell-infiltration of the lymphatic sheath, and then of the ndven­
titin i next, conversion of tbe cells into fibroid tissue, which, probably, 
constricts the vasa vasorum. Anyway. secondary ns regnrd8 time to this 
fibroid thickening of the, normally, very thin ~d\•rntitia, the muscular cells 
atrnphy, and disappeiw without undergoing previou~ fatty degeneration. 
Aud now, the chief resisting tissue of the cerebral artery being dcstroyerl, 
bulgiogs of all shapes occur, unlt'ss the fibroid ndYentitia, lymphatic sheath, 
and intima blend and form so thick and firm a covering as to prt>serve the 
balance between dilating force and resistance. Changes in the intimn. may 
finally occur, but it is obvious that the disease is totally diflCrent from athe­
roma or endarteritis defonnaus, to which <lisca:-=e the spontnueous rupture of 
cerebral vessels has generally been attributed. Aneurisms of the large 
vessell:i at the base of the brain sometimes coexi.st with milinry aneurism;.;1 

nod are said by Charcot to owe their urigin to a similar pcriarteritis. 
Lastly, cases of' nneurism of vessels of trunk and limbs coincident with cere­
bral aneuriems have also been recorded i and Cbnrcot suggests that the 
pathology of muuy of the nneurisms met with in surgical prnctice may be 
that nbo\'e given. True ritheroma may coexist with this periarteritis. 

Ioffammation round about an artery may, by spreading to its coats and 
hy depriving them of their normal support, lead to its rlilatation. The 
frequent small aneurisms on pulmonary and bronchial vessels in tubercular 
cavities are the best examples of this. Large vessels are vt'ry resistant; 
they may slough from exposure in septic wounds, very rarely they have 
ulct'rntcd into closed abscesses, especially in the neck (Liston); but they do 
not dilate under such circumstances. 

Of simple degeneratit•e proce.1~8e.il. likely to predispose to aneurism we may 
mention atrophy of the arteritll coats, fatty degeneration of the media, and 
perhaps calcification of the same from its rendering the artery more subject 
to injury. 

Tbe last pathologicnl state belie\·ed to be the starting-point of nueurism is 
that of rupture ~f one or two of its coali, healthy or diseased, by violence. 
Usually it is the intima and media which suffer, but the hernial aneul'ism, 
due lo protrusion of the iutima thrnugh the external coat, hu.s bueu 
described (p. 379). 

Just as we are often in doubt as to which of the above palhologicHl condi-



382 1NJU!t1BS 01'' All'J'~H.II<.:S. 

tions has led to the aueurism, so we frequently fail to discover thr ezcili11g 
l'auses of this dise~use. 

A history of distinct injury of the part or of a sense of something giving 
way in it during violent etfort is common in cases 0f aueurism. It i~, 
cousequently, thought that the part played by lrawnati.~m in the prodm:. 
tion of aueurism is considerable, ca.using, when slight, separation of the 
fihres of the media or cracking of a diseased inti ma, whilst such violence as 
over-extension of the knee until the posterior ligament cracks will be foun1l 
ti> have ruptured the two inner coats of the popliteal (Richer:rnri). "'hen 
the vessel is diseased, less force will suffice, and thus are to he accuuntc1l for 
rare cases of aneurism of the femonil forming a few daybl after its compres­
sion for popliteal aneurism, an<l still rarer cases of acute dilatation duri11g 
sleep, attributed by Billroth and 1\farcacci to rupture of the intimn. 

Strain acts upon a vessel either in the line of its long axis, or, when 
exerted by the blood, at right angles to its inner surface; probably the 
heightened blood-pressure during a sudden violent effort iu people unused to 
hard work often produces yielding of a weak spot of artery. 'Vith strain :b 
a cause it seems possible lo explain, in part at least, the greater frel1ucucy 
of aneurisru in men, and among laborers; in England and America tlrnn in 
Germany, athletic exercises and feats of' strength being more generally prac­
tised; and the relatively much greater frequency with which the popliteal 
amoug arteries of limbs, and the arch of the aorta among vessels of the trunk, 
are affected, for the former is fixed by small branches and subject to violent 
stretch in go in kicking, etc., apd the latter must feel the effect of all exten­
sive movements of the neck and upper limbs. Pointing in the same direction 
is the fact that aneurisms of the aorta a.re more frequent the nearer the 
heart-i. e., the higher the blood-pressure. It may be said tha.t many people 
go about with vessels which are so diseased that extrn strain would ramsc 
them to dilate, but they are still able to bear the pressure normal to them; 
in such, sudden strong efforts are dangerous. 

There are many aneurisms which cannot be accounted for by primary 
arterial disease and injury or strain. The most frequent cause of these is 
perhaps embolism; to this, probably, are due most cases of aneurism in chil­
dren and young people, in whom it is very rare and generally coexists with 
heart disease. The embolus is usually a fragment of tibriuous or calcareous 
vegetation in simple cadocarditis, some fragment from a valve in malignant 
cudocanlitis, or a bit of a calcareous plate from a larger artery. The:se may 
actually wound the intirna, or by their irritation excite more or le~:; arteriti~ 
-even suppurative, very similar to that proceeding from a septic wound. 
Pressure above the blocked spot is only momentarily increu~ed (Roy). 

The characteristic symptom$ of embolism of a. large artery are sudden vio­
lent paiu in a limb, numbness, colduess1 loss of pulse, and tendency to gan­
grene (p. 88) in distal parts of it, together with tenderness and swelling about 
the aflected artery. A boy nuder Dr. Green, at Charing Cross Hospital, 
suffored for months from a very remit.tent temperature and occasioual rigors, 
which, taken with aortic disease, led to the diagnosis of eudocanlitis mnligna. 
One day he complained of great p~tin in one forearm, aud the ulnar pulse, 
previously felt, was missed at the wrist. Some weeks later he had senre 
pain in the a.rm, and the radial pulse became very small. Post-mortem, I 
found two small saccular aneurisms-one upon the uluar,jm:)t where the ve~el 
was narrowed by the giving off of the a11t1Jrior in terosscous; the other upon 
the brachia!, above the origin of the superior profunda. Both were filled 
with clot, as also was the artery, for some distauct:: above and below them . 

The explanation given of"aneurisrn from embolism probably holds good 
for rare cases of aneurism just above a seat of ligature. (Broca, Sur les 
Ani'vrismes, Paris, 1866, p. 41.) 



'l'HUJo.: ANBLTR18~l-::)Y}.lP'l'OM::;. 383 

About syphili~ na a cause of aneurism there has beeu much dispute, syphilis 
of the larg(!r arteries not being well known. A history of syphilis is very 
f'rt11uently obtainable. Besides its well-kaown eodarteritis of small vessels 
1 p. 117 ), it probably produces gummata and diffuse infiltration of the media 
aml adveutitia, leading to local or general loss of eln::;ticity and weakening. 
The argument that iodide of potassium has sometimes uppeare1J to do g-ood 
in the treatment of aueurisms is not worth much to prove their syphilitic 
urigin. 

Chronic alcolto[i,'Jm seems to cause vascular llegeneration directly or by ex­
l'iting: the heart. Any other condition inducing cachcxin-e. g., nml:ll'ia. old 
uge-may act similarly; and the strength of the art~ries suffers with genend 
or locltl wasLing. 

S1TUA'flON.-The most common situation of aneurisms is the aorta, near 
the heart; but if nncu1 isms of the aorta are excluded, we find that of all the 
arteries of the limbs, the popliteal is the most frequeutly affected. Thus, out 
of 179 cases of spontaneous aneurism collected by Li15franc (not including 
uny of the aorta), there were 59 of the popliteal artery; 26 of the femoral 
in the groin, aad 18 in the femoral at other parts; 16 of the carotid i 16 of 
the tiubclavian; 14 of the axillary; 5 of the external iliac; 4 of the innom­
iuati; 3 of' the brachia!, common iliac, uud anterior tibial, respectively; 2 
of' the gluteal, internal iliac, and temporal respectively; and 1 of the ulnar, 
perinea!, internal carotiJ, radial, and palmar arch respectively. 

Nt'MHER.-As a rule, only one aneuri:~m develops; but two are often met 
with-e. g., one of each popliteal, of the popliteal and femoral on the snme side, 
or of a limb-artery and of' the aorta. Rarely, more than two aneurisms are 
pre!:ient; and as many as sixty-three have been outed in one per:;on. These 
remarks refor to nneurisrus of considerable size-not to ruiliary cerehrnl or 
pulmonary dilatations. 

Before commencing the treatment of an aneurism, the surgeon should 
never ueglect to examine the hem·t and the whole arterial system. 

8nu'TOMS.-lu the development of an n.neurism in the neck 01· limbs, the 
first sign noticed is often an unusual pulsation and pcrlrnps rnovemenl of the 
whole part communicated from the aneurism. Next, a swelling appears 
nnd enlarges more or less riipidly; it is circumscribed to Lhe eye natl still 
more so to the touch, lies in the course of a large trunk, is tense, elaotic, or 
8uctuating1 and pul~ates synchronously with the pulse; sometimes a marke<l 
thrill is felt with each systole. The distiucti\'e point about the pulsation of 
aneurism is thnt it i!:i c.ipansile-due1 not to the pushing forward of the 
whole sac as if it were n. solid mai:s, but to the driving of' blood into the sac1 

dLstending it and forcing its walls asunder. This peculiarity is easily reC'u~­
nize<l if a finger can be placed fairly on either side of the i:ac, but it is diffi­
cult to be sure of it when we can only lay two fingers slightly sepa_ratecl upon 
its superficial surface. 

On tlUSculting the swelling, whilst taking care not to use such pressure as 
would lievelop a bruit in a normal artery, a blowing murmur synchronous 
with the pulse will usually be heard. In aneurisrns of the head and neck 
the patient mlly be greatly troubled, and sleep pre,·ented by hearing the 
bruit. If the main artery be compre.r;:sed between the swelling und the heart, 
pul .... ation and bruit will ceaf:le, the tumor will become smaller and more flac­
cid, especially if direct pressure be wade upon it. On remoYing pressure 
from the artery1 the swelliug suddenly regains its full size-often with a 
thrill-and pulsation and bruit return. The pulse beyond the tumor is 
often smnller than that on the souud side and <lelayed; the sphygmograpk 
shows deficiency in the second or dicrotic elevation. 

Tbe above signs are common to all aneurisrns which do not contain much · 



clot, though they may be undiscoverable on account <if ina<·cc~sibility of the 
sac. But as the clot accumulates in the sac the aneurbm a:-;sumes more ancl 
more the characters of a i::olid tumor-it feels ti rm, does not fluctuate, doe~ 
not pulsate expan~ilcly, but rises and falls as a whole, or perhaps exhibits 
no movement, the artery being obliterated opposite the mouth of the sac. 
There will then be no bruit, and little or no change of volume on compress· 
ing the main artery above. 

'Ve now come to the pressure·symptoms, which vary with the site (i.e., with 
the relations) of the tumor and in intensity directly with the rate of its develop· 
ment; for wben its enlargement is slow, structures in contact with it may 
stretch, slip aside, or otherwise adapt themselves to the altered circumstances, 
which is not possible when they are suddenly pressed upon. There is noth· 
ing peculiar in the pressure-symptoms of aneurisms; they act simply as 
tumors. In aneurisms which present upon the surface, pressure-symptoms 
are noted to complete the case, not because they are required to diagnose or 
localize the disease; but in internal aneurisms-especially intra·thoracic­
we rely largely upon pressure·symptoms to recognize their presence and fix 
their sites. An accurate knowledge of anatomy is essential for these purposes. 
Inquiry must first be made as to the manner in which the various structures 
in the neighborhood of the affected vessel discharge their functions; then 
tlie aueurism must be of such size and so placed as to produce the symptoms 
complained of. Frequently, however, an aneurism may reach a large size 
in certain directions without pressing upon any important pnrts. 

The commonest pressure-symptoms are due to pressure on nerves: motor, 
sensory, or sympathetic. Spwm1 an<l paralysis from irritative and destructive 
pressure, respectively, on motor nerns, are uncommon; they are best seen 
in laryngeal muscles from pressure of aortic aneurisms on the recurrent 
laryngeal. Very severe neuralgia and pelhaps hyperresthesi<L :ire the first 
results of pressure on sensory nerves i anresthe,-;ia may follow. These symir 
torus are well seen when aortic aneurisms press on intercostal nerves or upon 
those going to the lower limb; but still more often these swellings cause a 
fixed, constant burning or boring pain, with sense of weakness from erosion 
of the vertebrre. The results of pressure on the sympathetic are best known 
in the head and neck (p. 4·1). 

Veins are commonly pressed upon, perhaps obliterated, and afford impor· 
taut indications i they become swollen and varicose behind the obstruction, 
then more or less marked (('clerna of the area whence they draw their blood 
results, and rarely even moist gangrene rnay ensue. 

Arteries may be pressed upon by aneurisrus of other vessels, but symptoms 
are rare. A sac may press upon the vessel whence it springs and lead to 
the complete cure of the clisea~e. 

No special remarks are needed upon the symptoms which result from 
preEsure on the trachea, hronchi, lung, cesophagus, bile·duct, etc. 

PuonR&sS AND TERMINA'l'IONS.-Sometimcs, though comparatively rarely, 
an aneurism remains stationary for long periods, or undergoes spo1da11eotts 
cure (see below) i but in the great majority of untreated cases aueurisms 
tend either slowly or rapidly toward rupture. The sac enlarges most iu the 
directions of least resistance (usually toward free surface), adhering to and 
causing the absorption of all structures with which it comes in contact (p. 
379). In the limbs usually, and sometimes in the trunk, it presents beneath 
the skin and distends it. Inflammation succeeds; the skin becomes red, 
then livid and vesicated, and sloughs. When the edge of the slough sepa· 
rates, a fatal bleeding ensues, sometimes in a gush enough to destroy life a.t 
once i but more frequently the blood oozes away slowly, or hemorrhage<1 
occur at intervals and clot blocks the opening between times. Sowetiwes 
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rupture takes pince into the areolar tissue of the limb or part in which the 
aneurism is situate-in other words, the aneuri~m becomes diffuse. Aueu­
risms of central ve~els frequently open into mucous canals (alimentary, re­
~pirntory), or serous ca,~ities-by a small , ulcerated opening in the former, 
by a crack or fissure in the latter case. Occasionally aneurisms burst into 
larg~ veins which have become adherent to the sac, a varicose aneurism re­
sulting; and Lhose of the fir:-<t part of the aorta may open into the heart 
i1;elf: 

'i911.'( of perforaliou.-Sudden, severe pain, rnpidly followed by collapse, is 
tht! u~ual sign of the rupture of an internal mieuri.sm; special symptoms 
may indicate the direction in which it has burst-e. g. 1 hremoptysis, asphyxia, 
hremntem~ois1 rscape of blood per anum. Tbe collapse varies with the in· 
tensity of the p1lin, nnd especially with the quantity of blood lost in a given 
time. "'hen an external aneu.rism. becomes diffuse1 pain and collapse may 
be very marked i and sometimes with only a slight rupture there is high 
fe\'er with septic symptoms. Local symptoms are generally prominent; 
the limb swells more or less diffusely; the circumscribed aneurisrual tumor 
&~appeursj pulsation is often entirely lost-at least until the arterial hrema· 
toma becomes limited by the pressure of the tissues; pulsation is absent in 
the main arteries beyond the rupture, and the signs of venous obstruction­
coldne:ss, dilatation of subcutaneous veins, oodema, and perhaps moist gan· 
grene-nppear in the distal portion of the limb. \Ve have, ill fact, an arterial 
hrematoma (p. 370), which may be circumscribed or diffuse, and lead to rup· 
ture through the skin1 with or without suppuration, or to gangrene. 

SPO!'JTANEOUS Currn.-In a small number of cases, aneurism ends in span· 
taneous recovery, usually by the more or less gradual deposition of laminated 
clot, but sometimes by the more rapid formation of ordinary clot. The 
local conditions favoring the formation of clot are: a Nugh sac·wall and 
stagnation of blood in contact with it. Staguatiou or languid circulation of 
blood obtains (1) iu saccular aneurisms with small mouths, whilst it cannot 
occur in fusiform aneurisms, through which the main current rushesj and 
saccular dilatations from which large vessels spring are also unfavorable to 
clot formation . As a rule, no clot, other than a thin layer upon calcareous 
plates, forms iu fusiform aneurisms; but Holmes speaks of the arrest of this 
variety by clotting until only a narrow channel is left through which blood 
passes. In saccular aneurisms clot-formation goes on until the whole sac is 
full of onion.like layers, and the artery is u5ually obliterated opposite its 
seat by fibrous tissue; then the solid mass slowly shrinks. (2) In a few 
lucky cases, a portion of clot has been detached from the interior of the sac 
by some accidental violence, and has effected a cure by blocking up the 
opening out of the aneurism, or by embolism of the main trunk beyond the 
aneurism. (3) The artery has become obliterated by accidental pressure of 
aneurism upon it, above or below the mouth, under the resisting tension of 
a stroug aponeuro.sis; or by the pres5ure of blood escaping from it on its 
bursting into the cellular tissue. (4) Inflammation about the sac may lead 
to primary thrombosis of the artery at the mouth of the sac and secondary 
clotting in the sac; or if the latter suppurates, herding by granulation will 
occur under favorable circumstances. 

COl.IPLIC'ATIONS.-Before rupture can occur the following complications 
may arise: 

l1ell1tlitis and suppuration about the sac are rare. They may occur around 
aneurisms in loose connective tissue, which have been increasing mpi<lly; 
but usually they appear after the a1>plication of a ligature near the sa.c (e.g., 
of ::mbcl1wiau for axillary aneurism) or after manipulation or other injury of 
the swelling. The signs are ordinary. Should the inflammation end in 

2.) 
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suppuration, there is much risk that when the abscess is opened or bursttt, 
the contents of the sac, broken down and altered in appearance by admix­
ture with inflammatory products, will escape with the pus, and either at 
once or after some clays be followed by hemorrh:ige from the main artery. 
This, however, does not happen in the majority of cases, the artery appa­
rently becoming thrombosed at the mouth of the sac before the latter opens. 
Suppuration of the sac must not be confounded with ulceration of an artery 
into an unopened abscess-a very rare occurrence. 

Gangrene of distal parts may result from the pressure of a rapidly enlarg­
ing sac upon the veins, but even one of the venro cavro mny thus be 
completely obliterated without gangrene resulting; usually it arises from 
diffusion of the aneurism . Coagulation may spread widely along the main 
trunk leaving the sac, and, blocking the mouths of branches most important 
for collateral circulation, cause mortification. 

DrAGNOSlS.-An aneurism may be met with in four states: (1) with con· 
tents chiefly fluid, in which it may be termed typical; (2) solid, or almost 
so; (3) diflused; and (4) suppurating. 

1. In its typical state, aneurism is characterized chiefly by its forcible 
expansile pulsation, its bruit, and the distinct diminution in size that follows 
gentle pressure on the sac, whilst the main artery is compressed above. In 
this state it may be confused with fluid swellings-cystic tumors, hydatids, 
large burs~, an<l especially chronic abscesses-lying immediately upon great 
vessels and receiving a communicated pulsation. Points in the history of 
such cases may be of value, especially a~ showing absence of pulsation in 
early stages; the swellings are often less firm and circumscribed than aneu· 
risms i their pulsation is hardly ever expansile and forcible, they can often 
be drawn aside from the vessel, when pulsation and bruit cease i if the vessel 
can be compressed on the proximal side of the growth, the swelling, though 
soft and fluctuating, undergoes no diminution in size, nor does it increase 
with a sensation of thrill when pressure is removed from the artery. 

Much more difficult than the above may be the diagnosis from pulsating 
sarcomata, which almost always spring from bones. These growths pulsate 
expansilely, and are the seats of a humming or whizzing bruit; compression 
of the artery above checks both these signs1 and mny cause diminution in 
the size of the mass. Usually these growths present in such situations that 
they cannot be aneurisrual-i. e., they are not in the lines of great arteries; 
but the greatest difficulty has arisen when the tumor has presented where it 
could not be well examined and in tbe vicinity of an artery-e. g., in the 
iliac fossa or region of the great sciatic notch. Mistakes have been made by 
the best surgeons in such cMes. Prolonged and careful observation should 
always precede treatment. 

2. When the nneurism is solid or almost so, it is liable to be mistaken for 
a tumor in the line of a great vessel, for it has lost in great part or entirely 
its characteristic signs. In the more solid cases pulsati(.ln is absent, or, if 
present, consists in a rising and falling of the whole mass. The history is 
here of the utmost importance1 and if this does not render diagnosis possible, 
the patient must be kept at rest and treated for :llleurism in some bloodless 
way, whilst the swelling is carefully watched . Amputation has been per· 
formed for consolidated aneurism causing pain by pressure on a nerve and 
regarded as a malignant tumor; it would seem that even short observation 
must have prevented such an error. 

The diagnosis of a solid tumor over an artery from an aneurism rests 
chiefly upon the ability to move the tumor away from the artery and 
depri\·e it of its aneurismal signs; its pulsation is, of course, not expansile 
at any time. The shape of the mass may be characteristic, as in unilateral 
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enlargement of the thyroid, in which the isthmus may often be plainly 
traced into the swelling. 

3. When an nneuri~m has become diflUsed, and especially when this acci· 
dent is accompanied by fever, loss of pulsation, and redness and vesication 
from threatened bursting through the skin, the diagnosis from deep abscess 
has to be made; and aneurisms ha\·e several times been opened in error. 
Again, the history is of chief importance; and even if the existence of an 
aueurism hnd not been recognized, the suddenness of the onset and the early 
obstruction to both arterial and venous circulations should arouse suspicion . 
.Exploratory puncture is apparently not conclusive, as inflammation is often 
excited about the hrematoma; so in doubtful caee8, with gangrene threaten­
ing, an exploratory incisiqn must be made, everything being ready for further 
treatment. 

4. When suppuration has occurred its signs are plain and usual, whether 
it hnppen before or after ligature. The chief difficulty would lie in recog­
nizing as a suppurating aneurism one which bad ceased to pulsate on account 
of periarteritis (p. 385) . 

PnoGNOSI~.-This must be regarded as bad if treatment is not adopted or 
cannot be. Yet old, feeble people, Jiving quiet lives, may go on for many 
years with stationary aneurisms, and finally die of something else. 

TREATMENT OF THUE A~EUJUSl\f. 

This mny be either general or local. 
GENERAL TREATMENT is directed toward: (1) diminishing the frequency 

and force of the heart-beats, and (2) increasing the tendency of the blood to 
form fibrin. Very little is kuo"n on the rnbject of formation of fibrin, 
Schmidt's views being disputed by Hammnrsten. But observation bas 
shown that fibrin forms more or Jess quickly and in varyiug amounts in 
difforent physiological and pathological states-e. g., pregnancy and sthenic 
inflammation; we may therefore hope to influence its development, and itis 
thought that a dry, albuminous diet and the administration of iodide of 
potassium (grs. x to xxx ) favor congulation in aneuriems. l\Ir. J. Hutch­
inson values 11ighly acetate of lead pushed till it causes the lead-line, consti­
pation, nnd colic, and he would similarly push ergot i by other surgeons 
these drugs are little used. 

The first indication is fulfilled by keeping the patient as nearly as possible 
at absolute rest, upon a stanation diet. Tbe patient must be instructed to 
avoid every unneceesnry monment and all mental exciteruent; the bowels 
should act easily, but no drastic purgatives should be given, as they cause 
circulatory excitement; if he is strong and plethoric and the aneurism 
pulsates forcibly, bleedings of three to four ounces may occasionally be em­
ployed ; and his diet must be gradual1y lowered to something like this: 
Breakfast, bread and butter, 2 oz.; dinner, bread and meat, of each, 2 oz.; 
tea, bread and butter, 2 oz.; and milk or water, 6 oz. per diem (Tufnell); no 

stiiau~an~~!~ts~~~:~~~ 'fe:b1Z~~~0a'~~~ic, most surgeons allow a fuller diet, 
highly nutritious and easily digestible; but fluids are limited and stimulants 
di~allowed. Iron is often administered in such cases. 

In the absence of' all accurate knowledge, the general treatment of aneu­
risru is highly empiricnl, and but little reliance is placed upon it. Alone it 
is used only ia innccessible central aneurisms. When local treatment can 
he employed, a moderate diet with little fluid and no stimulant is usually 
preecribed. 
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LOCAL TREA'f::U:ENT.-Of this there are manv varieties; but all that are 
employed under ordinary circumstances act in iffiitation of nature, inducing 
either the deposit of laminated fibrin or the more rapid coagulation en mw1se 
of the blood in the sac. 'Vith regard to these two modes of cure, it wa.s 
stated by l:Sroca, and has been repeated since, that the rapid coagulation of 
the blood in the sac excited much irritation, and was to be regarded as a 
potent cause of suppuration; but suppuration of popliteal and femoral aoeu· 
risms after treatment by Esmarcb's bandage is scarcely known; so it is 
probable that the frequent occurrence of suppuration referred to by Broca, 
was due, not to the coagulation, but to the methods of inducing it (direct 
pressure, injection of coagulants, etc.) . Laminated fibrin, once formed, is 
stable and little prone to organization; clot, on the other hand, is at first 
easily broken down and washed away, but is more easily organized . 

The local methods of treatment are tbe following: 1. Gompres.~ion (a) of 
the sac; (b) of the main artery on the proximal; (c) on the distal; or (d) 
on both sides of the sac. 2. Ligature (a) of the vessels entering or leaving 
the sac after laying this open; (b) of the main artery on the proximal; (c) 
on the distal side of the sac. 3 . .Amputation. 4. Jlaniptdati.on. 5. Electrol­
ysis. 6. lntroduction of foreign bodies into the sac. 7. Injection of coagu­
lants into the sac. 8. The injection of ergotin in the tissues over the sac. 9. Ice. 

1. COMPRESSION.-This simple and very obvious mode of treatment was 
employed long since by Guattani and others, with some success; but it was 
usually applied immediately on the sac, was imperfect and violent, and usually 
failed-causing sloughing, suppuration, or rupture. Pressure on the sac is 
now employed but rarely, and chiefly in the endeavor to limit the advance of 
an aneurism which cannot otherwise be treated; thus a wel1-padded cap is 
sometimes fitted over a subclavian aneurism. The flex ion method often acts 
partly by direct pressure. 

Compression of tlte niain artery on the proximal side of the sae was revived 
and perfected by the Dublin surgeons, Hutton, Cusack, Bellingham, and 
Tufnell, who pointed out that a cure, very similar to that resulting from the 
Hunterian operation, might be obtained if the main artery were compressed 
in an efficient manner. To this end they introduced suitable instruments, 
and formulated rules for their use. Vanzetti next showed that the fingers of 
relays of assistants were effective compressors in many cases where instru­
ments either could not be applied or were not borne; and thus arose the two 
varieties of compression-'instrumental and digital. 

Instrumental compression is used almost solely on the lower limb, in which 
aneurisms are so much more frequent than in any other external part. The 
instruments employed are : Signoroni's tourniquet (Fig.152)-an arc of steel, 
with a joint in the middle, and a screw by which the extremities of the instru-

~:rcth a;:v~J~:Se~h!0!fi~~=r ~f:iscfi~~-f y ~:c:l~~e{J_~~~iJ:~~aCJai1~·, ~~1~ 1a~~e o~ 
the lower end of the external iliac, whilst the other forms a circle of steel 
round the thigh, just below the groin, and has a wide pad behind for the 
limb to rest upon, and a screw-compressor playing through its anterior arch 
to act upon the femorn.l. By working these two tourniquets alternately, com­
pression can be borne for a much longer period thnn when pressure is made 
at one spot only i but perhaps the chief merit of Carte's inventions is that 
the use of India-rubber bands, to connect the compressor nnd it-s bearings with 
the fixed part of the instrument1 renders the pressure elastic and more like 
that of the finger. Carte's tourniquets have consequently replaced all others 
in the treatment of aneurisms of the lower limb. The advantages of two 
spots of pressure mny, however, be obtained with Siguoroni's tourniquet by 
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using the double pad (Fig. 152, B). Lister's tourniquet has been used to 
compre~s the aorta and iliac aneurisms. 

For compression of the femoral at the groin, the use of a four pound round­
encled weight1 which can be lowered on to the artery at pleasure, is excellent. 
By lowering a weight on to the dorsum of an assistant's thumb in digital com­
pression1 his endurance l fifteen minutes) can be at least doubled. Sometimes 

Frn.152. 

\ l'i11:ooruni'1 tour11iquet. D, douh](' 1m.d . Tlw hinder pad In \ ~honlil be large and concni·t', tu re-~1 
hehindthepelvi" 

a curved needle may be passed beneath the artery, which can~be pre~ed 
against it, with a cork and ligature. 

The cond1lel of comp1·ession.-The skin preesed upon should be Rhaved if 
nece!l-::ary, tlDd well powdered with French chalk. The artery and not the 
vein should be compressed. The pressure should be just sufficient to check 
pulsation in the sac, and in digital compression the assistants should work 

F10.1!l3. 

nirtt>'sl'in:u!artourui•1ucLfor1Ueexh•rnaliliM·attbeg1'(1iu, 

two and two-one compreesing, the other with a hand on the sac. When a. 
change is made, the fresh assistant should, when possible, compress a point 
of the vessel below or above that which is being compressed; and the retiring 
a~i.ii13tant should not relax pressure until the fresh one has the artery comfort­
ably under control. Carte's tourniquets must be used similarly: the spots 



390 IXJURIES OF ARTERIES. 

upon which their c~mpressors are to act should be marked, and both should 
not be up at once. In many cases they, or the weight-cornpre'Jsor, may he 
left to the management of an intelligent patient. If he cannot feel the aneu­
rism as be lies, he should know the number of turns necessary to check 
pulsation, and the sac should be frequeutly felt b_y an attendant. Compres­
sion may be continuous for twelve to twenty-four hours or longer i or it may 
be di.~continuous, kept up for a few hours at a time for many days, weeks, 
or months. 

Often a determined attempt to cure rapidly is made at firdt-i. e., the 
artery is completely and continuously compressed for many hours together 
in the hope of inducing coagulation; should it fail, it may be repeated in a 
few <lays or the discontinuous plan may be adopted. When the patient 
bears the pressure ill, morphia may be given hypodermically1 or he may be 
lightly chloroformed during the whole period of compression. The cure may 
be complete and the sac solid within six hours, or twice as many weeks may 
be spent over a case in which the sac is slowly diminishing and hardening 
under discontinuous treatment. 

In rapid cases pressure should be continued for a few hours after solidifi. 
cation, lest the clot break down before the circulation; a tourniquet applied 
on the main artery is the best means. 

The niode of cure is either by the sudden coagulation (unusual) of the con· 
tents of the sac(rapid method), or by the deposit of laminated fibrin. The more 
complete the control of the circulation, the more perfect the stagnation of the 
blood in the sac, the greater the chance of cure by coagulation; but when 
collateral supply is free, and blood trickles constantly into and out of the 
aneurism, cure, if it result, will be by the slow method of laying down layers 
of fibrin; and this is the usual result of digital and instrumental compres· 
sion. In either case the sac shrinks to a small size and m:i.y be rerluced to 
a mere nodule of fibrous tissue upon an obliterated artery. As to obliteration 
of the artery, Broca states that of 17 cured cases it was closed in 8, narrowed 
in 7, and almost natural in 2. Obliteration is satisfactory, for the artery is 
weak at the spot .. 

The special aduantages of this method are : That it can be discontinued at 
once if need be i that it avoids all the dangers connected with an open 
wound, especially septic disease and secondary hemorrhage, and that patients 
are more willing to submit to it. Should it fail, ligature may still be 
resorted to, and a short preliminary compression has probably the advantage 
of opening up the collateral circulation somewhat, thus rendering gangrene 
less likely after ligature. Statistics, according to Holmes (;Lancet, May 1, 
1875), show-" to any one who trusts implicitly in figures "-that previous 
compression is unfavorable, the mortality and failures after secondary liga· 
ture being higher than after primary. But there is perhaps some error here, 
for, as C. J. Symonds points out(" Surgical Treatment of Aneurism," Guy's 
Hospital Reports, vol. xxv.), a confirmatory result derived from the Guy's 
statistics is certainly accidental, most of the deaths being due to wound 

~if:~v8~~~:~~ i~?s~ti,~~~se~~ c:~~~?v~b%P:hC:~if~n~a~o~~~~s~{o~~\~~;h~);e~d~ 
the coll:i.teral circulation so free as to interfere with cure after ligature; and 
the difficulty of tying an artery at a spot which has loug been compressed is 
considerably increased. 

The objections urged against compression are: that some patients cannot 
bear the pain-which may be met by an333thesia; that some cannot bear the 
pressure without sloughing-genera11y overcome by using the finger; nnd 
the somewhat doubtful oue that, should it fail, ligature will be less likely to 
succeed. 
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R&mlts of pro.rimed compression.-Its success is variou15Jy stated. Dealing 
with popliteal aoeuri.sms only, Hutchinson gives 52.1 nncl Holmes 53.2 per 
cent. of cures; whilst of all cases at Guy's (fifteen years), Symonds gives 
5G.K9; and of 1353 cases, Kiinig says 78.3 were cured. Sometimes the sac 
may harden once or twice before cure is ultimately attained. As to unfavor· 
able results, we have most commonly simple failure to induce solidification 
of' the sac. Sloughing of the skin, development of a fresh aneurism at the 
poiot of pressure, suppuration or rupture of the sac, and gangrene of the 
limb, are nll rare accidents. 

Di~tal e-0mpre.>1sion may be tried when proximal is impossible i it is not 
nearly so valuable a method. 'Vhen distal pressure is applied, the sac is 
kept distended under the full arterial pressure, and if any branches other 
than the main trunk ar ise from it, blood will move through it pretty briskly. 
If' the collateral circulation is free, it is advisable to combi ne distal with 
proximal compression. 

There remain two methods of compression which are of more limited 
application than the digital nod instrumental spoken of above, viz.: com­
pre8sion by Esmnrch's India mbber bandage, and by forcecl flexion of the limb. 

Compression by E~march'lJ bandage was introduced by Dr. 'V. Reid, Royal 
Navy, iu 1875, ns a ready means of completely controlling flow through a 
peripheral nneurism, and of obtaining that perfect stagnation in the sac 
which was pointed out by Dr. "rm. Murray, of Xewcastle, as essential to 
the rnpi<I cure by coagulation. ( The flapid Cure of Anem·ism by Pressure, 
1871.) At the Congress in 1881, Pearce Gould read a paper on this method, 
from which the following points are taken. 

Met!tod.-With the limb horizontal an elastic bandage is applied firmly 
from the extremity up to the aneurism, then lightly over the sac so as not 
to empty it, nnd again firmly for a sufficient distance up the limb to control 
entirely the blood·supply to the sac. This, the plan adopted by Reid, has 
been variously modified. Thinking expression of all the blood from the 
limb below the sac to be useless, and possibly harmful, if the ve~sels into 
which it is forl'.:ed are diseased, some su rgeons have begun their bandaging 
only a short distance below the aueurism, a few turns being enough to keep 
the blood at rest in this direction. If n sufficient length of limb can be 
bandaged ubove the sac to prevent the entry of blood, thnt is nll thnt is 
necessary i but if" there is little room here, either the elastic tourniquet must 
be used alone to control the circulation, or it may be applied over the 
highest turn of the bandage, or several turns of the bandage, one on top of 
the other, mny. be made as high as possible round the part. In some cases 
-subclavian, axillary, inguinal-digital or instrumental compression of the 
mniu trunk must be used proximally to take off the eff8ct of blood being 
pumped straight into the snc, whilst the elastic bandage appl ied up to the 
aueurigrn will prevent the establishment of collateral circulation . If the 
region of the sac is left uncovered, blood from the compressed parts (for all 
is not nt once driven out) is gradually forced into this area, distending the 
sac and giving rise to numerous capillary ecchymoses. If the arterial circu­
lation is not completely controlled, the results of this treatment would prob­
ably he dii:;nstrous. 

It is usually necessary to keep tbe bandage applied for one and a half 
houro; in twenty-nine !:lllcces~ful ca~es the time varied from a hn.lf hour to 
three and n half hours. Great pnin is caused, and morphia, or, preferably, 
chloroform must be given ; ether excites the heart, and is liable to cause 
bronchial trouble. 

Before removal of' the bandage the maiu artery should be conlrolle<l, in 
order that the newly formed clot may uot be exposed to the direct shock of 
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the heart· force; either digital or instrumental compression may be used, and 
it should be kept up for six to twelve hours. "Then the bandage is taken 
off, the aneurism may be quite solid, and remain so; or there may be some 
pulsation which disappears after a few hours' compression i or the pulsation 
may increase till all hardening has disappeared; or, lastly, no change for 
the better may have resulted. 

Failure of a first attempt does not show that the treatment should be aban· 
doned, but it is discouraging; for of successful cases 67.6 per cent. yielded 
to one application, 17.6 per cent. to two applications, and 14.6 per cent. to 
three. 

Mode of cure.-This treatment is an excelient example of the rapid method, 
which acts by causing complete or almost complete stagnation of blood in 
the snc, thus leaving it to coagulate. Coagulation of the contents of the sac 
is the first step toward cure, and from the sac, clotting extends iuto the artery 
and occludes it; the cure is completed by conversion of the arterial clot into 
fibrous tissue, thus obliterating the vessel aud shutting off' the sac from its 
communication with the blood. Ao examination of the reports or specimens 
of the few cases that have died after this treatment leads Gould to state that 
the contents of the sac become dry, discolored, partially absorbed, and but 
little or not at all organized. He thinks that this is because the sac is dense 
and but slightly vascular, less capable of pouring out lymph than the artery. 
The mass of the clot also must be taken into account. 

Among the cau.,es of faibire of the method are the following: Stasis is not 
obtained, or is not maintained long enough to allow the clot to extend into 
the artery and acquire some firmness. Conditions of the sac and of the blood 
which do not favor coagulation; of the latter we know nothing, but among 
the former must rank the fusiform shape or a wide mouth and presence of 
endothelium. 'Vheu the ck.1t has formed, exposure to the direct heart-force 
and other unknown influences may cause it to disappear without embolism 
or other ill effects; or the arterial clot may fail to organize on account of 
advanced arterial disease. 

The following are the chief objections that have been raised to the treat­
ment: (1) That expression of blood from the whole lower limb would so 
raise the general arterial tension as to act injuriously upon a diseased heart 
or artery. But the rise of arterial pressure from this proceeding is moment­
ary; reflex dilatation of arterioles and veins accommodates the extra blood 
at once, and there may be even a fall of pressure. Still, caution is advisable 
under the above conditions. (2) That syncope might result from the great 
congestion of the limb on removal of the bandage; but the patient is hori­
zontal, a tourniquet controls the main artery. and there should be a clot in 
it lower down. (3) That gangrene, referable to rupture of small vessels, is 
very liable to occur. Of sixty-five aneurisms of the main artery of the lower 
limb thus treated, ~angrene occurred in two, accounted for in one by com­
pression of the popliteal vein by the solid sac, and in the other, apparently, 
by the presence of continued thrombosis of the arteries of the leg. ( 4) That 
rupture of the sac is likely to result; and care must certainly be taken to 
give it such support by the bandage as is permissible, an<l to prevent its dis­
tention by an uncontrolled artery. Rupture occurred in one of seventy-two 
cases, and in one the sac was larger immediately after treatment. (5) In 
the upper limb paralysis mny result, especially if the elastic tube is used. 

The advantages of treatment by the elastic bandage are: that it occupies 
but n. few hours; that its success is great (about fifty per cent. of nil cases); 
that combined with the elastic tube, or other form of tourniquet or with 
digital cornpres::;ion, it is very widely applicable-the abdominal norta and 
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the axillary foiling within its province j and that, in case of failure, it inter­
faces with no treatment which it may subsequently be necessary to employ. 

Continued forced fie::rion of the knee or el bow stops the pulse at the 
ankle or wrist by producing a kink in the artery. Au :10eurism situate in 
the bend of the joint would be suhjected to continuous pressure. The method 
bus been used chiefly for popliteal aneurisms. The limb must be bandaged 
to the knee, gradually flexed as fully as possible, and so fixed for several 
hours, whih;t the patient is quieted by morphia . Digital compression may 
be used as an aid. The chief accidents are rupture and gangrene. The 
method is fairly successful, and may he tried also in circumscribed arterial 
hrematomata. 

2. l..rGA'rUHE.-'fhis is really the most perfect means of compressing an 
artery, a wound being necessary to its application. The dangers of a wound 
have been so much reduced by antiseptics that some surgeons now regard 
ligature of the super6cial femoral as the best and easiest treatment for nil 
concerned of popliteal aneurism. But even now ligature has very decided 
dangers, whilst compression is comparatively safe; its proper field is, there­
fore, that left by failure, or U118ttitabilily of compression. Thus compression 
is unsuitable, and ligature or other treatment must be employed, when the 
skin sloughs easily, when the teguments are inflamed at the point for pres­
sure, when the aneurism is suppurating, or is increasing rapidly and threatens 
to burst or has burst, or when the limb is much swollen from venous obstruc­
tion and gangrene threatens or is present; and if during compression such 
conditions arise, it should be abandoned. Lastly, iu certain central aueurisrus 
prefsure cannot be employed. 

Pro.cimal Lignture or Hunierian Operation.-When possible the ligature 
shoul<l always be placed between the sac and the heart, the principles 
laid down by John llunter being obeyed. These were that the ligature 
should be applied far enough from the sac for the vessel to be healthy, yet 
not so far away that many or large collateral branches bhall intervene be-

~::e:~ ~~:~,~~~f:c~pe~:t~o!1(t~1t:;i:f ;~~;Ji~~~~:~~ beloe'~'), ~T~~~~~~;o~~~ 
sac and tying the ve~sels entering and leaving, but its province mu:;t be 
clearly understood. Proximal ligature at a di:;tance is done in aneurism; 
6n;t, becau:::e the old operation yielded such bad results, pnrtly on account 
of its difficulty nod imperfect performance, partly from the frequently d is­
eased f:.tnte of the ve::'sel:o; in the neighborhood of the sac, and in great measure1 

doubtlet-:-:, from the eflfct of sepsis in the necessarily large and irregular 
woun<l; secondly, because in the cnse of aneurism the gradual e~tabli:'ihment 
of collateral circulation. after tying at a dii;tance, provides that i:;low flow of 
blood through the sac which is oece~::'nry for the deposit of laminated fibrin; 
and, thirdly, bec;rn~e with fairly healthy ve~sels and in ordinary cases, in 
which the aneuri~m is circum::-cribed and not so large ns to interfere seriously 
with return of blood by the veins, this e:stablishment of collateral circulation 
in part8 beyond the aneuris:m may be counted upon. The aneurism i:;, of 
cour~e, always an obstruction to the circulation in the limb-one might 
a priori think it a greater ob.-;truction than a transver8e divisiou, or a liga­
ture in contiouity of the main artery; but experience lws amply shown that 
it i:-l not so (doubtle~8 because its gradual development allows collateral 
branches to enlarge nnrl counterbalance advancing obstruction in the main 
trunk), and that a :second obstruction ( ligature) may in most cases be i:;afely 
in:-erted higher up. These considerations show, once again, how entirely in­
applirable ligu.tll'te at a distance ho to the arre$t of hemorrhage, in which Lhe 
establishment of rollateral circulation probably brings recurrence of bleed­
ing, whilst it!o\ non·e:-:tablishment means death of the part. 'Vhen to the 



39.J, IXJURlES OF .\RTERIES. 

obstruction of a wound that due to the pre:-::-ure of a recent arterial hrema­
toma-diffuse or circum:-:cribed-is added, ligature at a di:-:tance i:-< ~ure to 
cause gangrene. If, however, a hrematoma does not of it~elf induce mortifi­
cation, but becomes ~urrounded by a cap~ule of inflammatory ti~::;ue, whil:-t 
collateral circulation j5 de,·eloped, it becomes amenable to the ordmary treat· 

ment of aneurism i but it may with perfect 
Fio. 1J-1. propriety, and with greater certainty of cure, 

be treated by ligature at the spot, for the 
ve!:',.;el is presumably healthy. 

For the methods of tying arteries in their 
contin uity at seats of election, see "Ligature 
of Arteries." 

Ajler·trealment. -The patient should be 
placed in bed, with his limb in au easy posi­
tion, well wrapped up in cotton-wool to pre­
serve its temperature, and slightly raised to 
favor venous return. Neither pressure nor 
cold may be employed should swelling occur, 
and hot bottles, if placed in the bed, must 
not touch the limb lest they induce sloughing. 

After the operation the temperature of the 
limb falls several degrees; but in a few hours 
it may rise two or three degrees higher than 
the opposite limb, because the blood is forced 
to circulate through the superficial capilla­
ries, and its rapid passage is permitted by 
very full dilatation of the vessels, due partly 
to the direct, partly probably to the reflex, 
action of prolonged anremia. Subsequently it 
sinks again rather below the natural standard. 
The sac should from day to day become pro­
gres.sively harder and smaller. In the cour~e 
of three or four weeks it shou ld be quite solid 
and considerably shrunken. Then, all being 
sound at the :-eat of ligature, the patient may 
be allowed to get about. 

The mode of cure after ligature is u::-ually 
by the deposit of laminated fibrin; clot ex­
tends into the artery, which becomes obliter­
ated oppo~ite the ::ac by fibrous ti::;sue. The 

::t. vessel is, of cour::-:e, obliterated in the usual 
way from the seat of ligature to the neare:-:t 
branches, but remains pervious between the 

knot and the '°c (Fig. 154). The latter slowly •brinks by drying, or break­
ing down and ab~orption of its contents i the most superficial layers probably 
organize. 

Complications after Ligature, and their Tteafmeni. -The course of an 
aneuri:-;m after ligature is not always smooth. Iustead of solidifying, the 
contents may 1·emain jfoid, and the .<1ac may even enforge under the pre~­
sure of regurgitant blood supply, necessitating compression, incbion of the 
sac, etc., or large collateral branches may open into the sac or artery above 
it, but below the ligature, continued or recurrent pulsation

1 
sooner or later, 

being the result. The latter may rarely occur from early slipping of a catgut 
knot. Both these complications must be met by :-;till further diminishing 
the blood·supply to the 1-1ac1 by vertical elevnlion of' the limb, compre:;sion of 
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the main trunk above the ligature or below the sac, forced Hexion, bandag­
ing the limb firmly up to the sac and then over a soft pad placed upon the 
latter, or the cautiou~ use of E~march's bandage. These failing, the choice 
lie:-< between opening the sac and amputation, when this is po:::sible. 

Suppuration of the 8aC (p. 385) occurs much more often after ligature close 
to the sac than under any other circurnstances-i. e., it i~ most common in 
the neck, axilla, and groiu. Probably antiseptics have greatly diminbhed 
the liability to it. Before doing anything, make sure that suppuration has 
occurred. Then the choice of treatment is between incision of the sac and 
amputation, when this is possible; and of these, free anti:-eptic incision should 
first be tried. If there has been no recurrent pulsation, this may be done at 
once, but under other circumstances it may be well to wait, iu the hope that 
occlusion may occur. If, however, general or local ~ymptoms nece~sitate 
action, and hemorrhage resu lt, either immediately or later, the vesse l must 
be secured or compres~ed from the sac. Erichsen states that attempt~ to 
ligature have hitherto failed, the ves8el being softened, and recommends the 
cautery as preferable. Plugging is the last resource in central, amputation 
in peripheral aneurisms. 

lf not opened, the sac will burst through the skin or some mucous or serous 
surfacej this may or may not be followed by hemorrhage. 

Oangrene.-This is generally moist, and may result from many causes 
after Jigature-e. g., failure of collateral circulation from arterial disease, 
spreading arterial thrombosis, cardiac weakness or lo~:- of blood (p. 85,1, ob­
~truction to the venous circulation by pressure of the sac upon the main and 
other ve ins, or wound of the main vein or its inclusion in the ligature, diffu­
sion of the aneurism, or the supervention of inflammatory cedema. The 
imperfectly nourished tissues slough readily from heat or cold. Gangrene 
usually appears from the third to the tenth day unless impending before 
operation. 

If the aneurism is cluing well, and the gangrene is limited and unaccom­
panied by much general disturbance, we may allow a line of demarcation to 
form. If, however, mortification is spreading, high amputntion must be 
done, if possible nt a point nt which the circulation js satisfactory and there 
is no rodema. 

'Vhen gangrene is threatening from pressure of the sac or diffusion, the 
effect of incision and removal of some or all the contents of the sac, with 
ligature at the point if necessary, sho1dd be tried before amputation. Dif­
fuse inllamrnations must be treated by fomentations and elevation. 

Distal Ligature, or Brasdor's Operatian. - 'Vhen a. ligature cannot be 
proximally applied, as in aneurisms of the innominate and roots of carotid 
and subclavian, distal ligature may be done. In some cases of nneurism of 
the arch of the aorta ligature of the left carotid, in others of' the right caro­
tid and suhclnvian 1 has been done with advantage. \\'hen ligature of the 
carotid an<l ~ubclavian is thought desirable, it is best to tie them on separate 
occasions. \Vhen one of these vessels springs from the sac of an in nominate 
or carotid aneurism, the mode of action of ligature is obvious i but in other 
cases in which good has resulted this is not evident, and there is no reliable 
means of selecting suitable cases. A moderate inflammation round the sac, 

stu{;i~1~1~~,~~l~~1~(81,~~·0~61>~:A~!~1:sol~al~~~-~~is~¥:~~:·operation may 
be employed after failure of proxirnal ligature, and in some cases of diffused 
or suppuratiug nneurism instead of amputation. Ia the particular case of' 
nueurism of the axillary, the results of ligature of the subclavian being very 
unsatisfactory (twelve de1\ths in twenty-one cases, Poland ) , Syme revived 
this operation, hemorrhage being controlled by the finger of an assistant 
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placed upon the subclavian through an incision above the clavicle. This 
mode of commanding arteries is well worthy of note. 

The operation is the same as that described by John Bell for arterial hrema­
toma. It is difficult in proportion as bleeding is difficult to check, and as 
the sac is large and irregular. In the limbs, if Esmarch's band is used, the 
smaller vessels are often missed. After securing the larger, plug the sn.c 
with sponge, elevate the )imb, and remove the tourniquet. After ten or 
fifteen minutes, the consecutive hyperremia is over; then lower the limb and 
secure the small vessels (Konig). 

3. AMPUTATION may be required at once in certain cases of failure of the 
ligature, of diffusion, of suppuration, and of gangrene; incision of the sac 
and ligature at the spot is generally the only alternative. 

Sir , V, Fergusson recommended amputation at the shoulder after distal 
pressure had failed in aneurism of the subclavian, the object being to obtain 
not only the effect of distal ligature, but also the shrinking of all veesels con­
cerned in the supply of the lower limb. 

4. MANIPUJ~ATIO:'.'o~.-In two cases of aneurism of the right subclavian 
artery, Sir W. Fergusson, instead of trying the hopeless operation of liga­
ture between the tumor and the heart, or the doubtful one of ligature on the 
distal side, endeavored to block up the artery, by fibrin squeezed from the 
sac. He first emptied the sac by pressure with bis thumb, then squeezed 
and rubbed the opposed surfaces against each other, so as to force some of 
the fibrin into the artery. The effect in each case was immediate and strik­
ing. In the first case there was giddiness; and, after one or two repetitions 
of the manipulation, all circulation in the vessel and its branches below was 
arrested, and the tumor became smaller and firmer. Finally, after muscular 
exertion, it burst into the brachia! plexus, and the patient died seven months 
after the first manipulation. In the second case (in which all pulsation had 
ceased in the arteries below for some months before the manipulation) there 
was partial hemiplegia, rendering it probable that a plug of fibrin had been 
carried to the brain; but the tumor became gradually less, and the man was 
alive and well two years afterwards. Manipulation has been little used, but 
may occasionally prove useful; embolism of the brain is its ch ief danger 
when used in aneurisrn at the root of the neck. 

5. ELECTROLYSIS.-The greatest confusion appears to have prevailed in 
the application of electricity to the treatment of aneurism ; so that in spite 
of a long list of cases the best method is scarcely determined. Cells of all 
sizes and kinds, numerous or few, strong or weak, have been employed; both 
poles have been inserted or only one pole; and the length of the operation 
has varied greatly. But the great fault from a scienti6c point of view lies 
in the absence of all measurement of the strength of current actually used. 
This measurement is easily made by the insertion iu the circuit of a galvano­
meter, which is now made by Gaiffe, to indicate the strength of current in 
amp~res and ·milliamperes-the ampere being the unit of strength of current. 
This should always be used. 

When two needles are placed in fluid blood, a tolerably firm clot occura 
round the positive, whilst a large soft frothy maEs forms round the negative, 

(~~-,t~~,~~et\1~to~f e~~~t~i1ci~i01:~::~1~5 l~CX~~t~~n:i1m~) ~hoed 8~r1~0~~~a~fo~u~?I'~ 
flow. The soft mixture of gas and clot round tbe negative needle is of little 
value in the cure of aneurism; sometimes the sac has become tympauitic, 
chiefly from hydrogen liberated here. The firm clot on the positive needle 
is the consolidating agent i we want as much as possible of this formed. 
The positive needle, unless made of gold or platinum, is dissolved, but this 
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is an advantage, especially in the case of steel needles, the iron salts causing 
firm clotting. 

De Watteville (Medical Electricity, second edition, p. 200) recommends 
the introduction into the sac of four to eight needles, insulated to near the 
points, and connected with the positive pole of a battery, whilst the negative 
pole is represented by a plate electrode at least 8 X 16 cm., pl need anywhere 
on the body, a layer of modeller's clay being inserted bttween it and the 
skin to prevent burning and ve.:;icatiou. He would use a measured current 
strength of twenty to thirty milliamperes per 11eedle1 and would allow the 
current to flow for half an hour at the first sitting, longer nt subsequent 
one~, which may be held once a week . Large elements are necessary to 
supply quantity of electricity, whilst many in series are required to give the 
electromotive force necessary to overcome the great external resistance of 
the epidermis; a battery of zinc-carbon element~ in bichromate of potash 
(Stiihrer's) i~ most convenient, and twenty-four to thirty elements will be 
rtquired. The non-insertion of the medical pole suggested by Bastian is 
generally objected to, ns causing so much waste of force in overcoming ex­
ternal resistance that little is left for electrolysi~ of blood, and little clot 
forms. D~ " ' atteville, however, states that a sufficient current is easily ob­
tained. Most operators insert n. needle attached to either pole, thus reducing 
the external resistance greatly, and increasing the strength of current (from 
a given battery) and the quantity of clot. The disadvantage is the forma· 
tion of loose stuff and hydrogen at the negative pole. 

Little pain is caused. The needles must be withdrawn by gentle rotation, 
the punctures closed by collodion, and ice applied. The results of each 
operation are usually not marked. Embolism has never occurred, though 
there seems ample ground to fenr it. Sloughing round the needles results 
when these have not been properly insulated or introduced beyond their 
points. In a few cases cure seems to have resulted i in others, delayed prog­
ress in one direction, too often accompanied by advance in another. 

6. INTHODUCTION OF FOREIGN BODIES INTO TDE 8.Ac.-In desperate cases 
of central aneurisru, the sac has been punctured with a very fine canula, 
through which several feet of fine iron wire, silvered copper wire, watch 
springs which curl up as they enter1 or horsehair, have been passed, in the 
hope that they may induce coagulation . 

The plan has been tried in three cases of thoracic aueurism, but all have 
proved fatal. C.H. :Moore (;lied. Chir. Tl'ans., vol. xlvii.) many years ago 
introduced twenty·six yards of wire into the sac of such no aneurism. The 
pat ient died of iuf:illmmation of the sac and pericarditis, and clots like those 
found on the wire in the sac were found swept into many arteries. Quite 
lately Bacelli (quoted in B1·it. lJled. Journ., 1885, vol. i. page 1256) similarly 
introduced Se\·en 50·cm. watch springs; death from exhaustion occurred in 
two days, and little clot had formed . 

A year ago, Loreta, of Bologna, freely opened the abdomen of a man with 
a large aneurism of the abdominal aorta high up, intending to tie off the sac 
or to empty, invert, and sew it up; but as this was impossible, be passed two 
metres of silvered copper wire into the sac, and touched the puncture with 

b~:=m~a;~l~~cannc~i~~ra~~1eto~~~ ~:~oovfe:~v:r:~~l. 3 ~p~~:e1~tl;u~~s:~d1q:~dk:~ 
excelleut health, he left the hospital in two months, but ninety· two days after 
the operation he suddenly died from rupture of the aorta just where the 
lower wall of the sac joined it. The sac was quite filled with fibrin (Brit . 
• Mecl. Jrmrn., 1885, vo l. i. pages 745, 955). This is the best result yet oh· 
tnined by the method . 

Sometimes six or eight fine gilt needles have been thrust close together into 
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an aneurism nnd left for one or three days; congulation starts upon them, 
and spreads Lill the sac is full. 

7. TnE INJECTION OF COAGULA~TS.-Of thelie ,percldoridc of iron is the 
most important; but it should not be used unless the circulation can be con· 
trolled, the danger of embolism is so great. In aneuri~ms so situate that flow 
of blood through them can be arrested, some more reliable mode of treatment 
can probably be employed. In cases in which operation is undesirable and 
compression fails to induce coagulation, the needle of a Pravaz's syringe may 
be passed into the sac from some distance, and liq. forri perchlor. injected, 
drop by drop, by a turn of its screw·piston every half minute. Compression 
for some hours should be continued. 

Under these conditions the injection of Schmidt's u blood-ferment" has been 
unsuccessfully tried. 

8. THE INJECTION OF ERGOTIN IN 'rllE TISSUES OVER TUE SAC was recom­
mended by v. Langen beck, on the supposition that it would cause contraction 
of the sac; but in an nneurism of any size the fibroid condition of the media 
precludes such a hope. Bonjeaa1s fluid extract, in one-half to three grain 
doses, was used. If the injections act at all, it is probably by exciting 
moderate inflammation round the sac. 

9. lcE constantly applied to the surface of an aneurism is recommended 
by .J. Hutchinson in combination with absolute rest and large doses of pot. 
iod., plumb. acetate, and ergot; sloughing must be guarded against. 

The methods five to nine, inclusive, are very uncertain, and are generally 
used faule de miettx; sometimes they form adjuvants to better plans. In cases 
of multiple aneurism, or of two aneurisms-one central 1 one peripheral­
no cutting operation should be done for the peripheral, if it can be avoided. 
But when there are two popliteal aneurisms, as is not uncommon, or a femoral 
and popliteal on the same side, the usual treatment may be followed. 

N.li:\'Cl'l, ANGEIO:'>IA, OR VASCULAR TUMOR. 

There are two vurieties-capilla1·y and cavernous (see page 136, where their 
nature, clinical signs, and seats are given). 

Nrevi are so commonly noticed at birth, or shortly after, that some regard 
them as invariably congenital; it must be admitted, however, that some of 
these growths, usually deep, are first noticed later, and even in adult life. 
They often affect. more than one child of a family. Their causes are un­
known; they are sometimes attributed to maternal impressions. 

Cutaneous and subcutaneous nrevi may occur at any point of the surface, 
are most common upon the head and face, then upon the trunk, least so on 
the lower limbs. It is with these that we almost always have to deal; but 
nrevi of the lips, gums, tongue, and rectum occur, and may be very trouble­
some, or even fatal, from hemorrhage. Nre\'i of internal organs cause no 
symptoms. 
DrAG~os1s.-A mother's mark cannot be mistaken for anything else; and 

often the skin is purple from dilated small vessels over subcutaneous growths, 
or its translucency allows a bluish color to show through. A fatty tumor 
is almost the only growth a subcutaneous nrevus could be taken for; but 
congenital lipomata are rare, not spongy and compressible, and do not swell 
when the child strains or cries. N::evus and li poma may be combined--nrevo­
lipomri. 'Vhen discovered after the first years of li fo, the diagnosis is often 
doubtful if the skin over them is opaque and normal. 

N::evi of mucous membranes are usually characterized by their purple or 
scarlet, obviously vascular, aspect. In the rectum tbia may not be very 
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e\·idenl, when view~l through the speculum; the chief diagnostic point here 
i~ occasional hemorrhage, commencing in early childhood. 

Cot.:RSE.-Mother's marks (chiefly port\\ ine stains) may be widespread at 
birth, nud remain stationary, or, staning as slightly raised scarlet puints, may 
Eprea<l rapidly or slowly; often they heal centrally, whilst spreading periph· 
erally, a white scar tissue replacing that of the nrevus; many are thus 
ultimately cured. ~ubcutaneous nrevi do not usually spread far or fast, but 
they do sometimes grow rapidly, attain a large size, and recur again and 
again after removal; they otten involve the skin over them, but not the 
deeper parts. These growths may also undergo a fibroid change, or cysts 
may develop in them by obstruction or dilatation of veinsi rarely1 when 
irritated, they infltlme, ulcerate, and bleed. Naturally, the latter eomplica· 
tion arises most easily on mucous surfaces. 

'l\mAT'.\IF.NT.-'Vi1en u supe1ficial nrevus shows central scar.tissue and 
shrinking, it may usually be left. to itself, or treated by the constant pressure 
of an ivory or sheet-lead pad and elastic baud, or of contractile collodiou. 
!•'teezi119 by ice will sometimes check the growth of a capillary m:evus. 
racci1tation, by punctures all over the surface to produce a confluent vesicle, 

is rarely successful in obliterating the vessels. The most generally useful 
trentment is that by caustics. Nitric acid is usually chosen, but il:i action is 
very superficial; to apply it, oil the skin aruuncl, almost to the n::evus, and 
then rub on the acid with a pointed glass rod or a match-stick. Ethylate of 
sodi.wn. is preferable, and should be well rubbed in with a. pointed match i it 
softens the epidermis rapidly, and the surface becomes red-black, as the 
fluid causes coagulation in the vessels. " Then the scab separates, in either 
ease, the granulation tissue may be abnormally purple at some points, neces· 
sitn.tiag a fresh application. A small caulery may be used. For diffuse port 
wine stains, scarification (B. SquirP) with closely set knives may do some good, 
by substituting superficial scnr·tissue of white color for the dilated vessels. 
The same result may be attained by i,nsertiug superficially in the skin a num· 
her of fine ncedle8, and connecting them alternately with either pole (De 
'Vattevillc); no contrnction results. 

- Bubtulaneous nrevi may be treated in many wnys i but if stationary, and 
not disfiguring or discomforting, treatment will be unnecessary. 

Seton.-Silk threads, simple or steeped in liq. ferri perchlor., are dragged, 
by a proportionately small needle, in various directions through the growlh; 
they are withdrawn when suppuration has set in, and fresh ones inserted as 
may be necessary. A good deal of scarring results, but general symptoms 
are usually slight. 

lnjection.-Many irritant and coagulant fluids are introduced by a by· 
podermic syringe into subcutaneous n::evi, but the plan is dangerous, unless 
circulation through the growths can be completely controlled, fur pulmonary 
embolism has proved fatal. Therefore, before injecting, pass stout harelip 
pins cro~swi!'e beneath the growth, and tie a silk ligature tightly beneath 
the::;e. Two or three drops should now be distributed in the tumor by screw· 
ing down the pi::;t1rn. The chief fluids used are-neutral liq. fcrri perchlor., 
pure carbolic acicl, solution of tannin (3j ad ;5j), tr. iodi (Coates). If much 
fluid is injected, sloughing will occur. After ten or fifteen minutes remove 
the pins and ligature. 

Ignipuncl1tre, with Paquelin's or other pointed cautery, is often useful 
whtre ~curr ing is not of much moment. As runny punctures as possible 
should be made from one centre i sloughing occurs round the punctures, and 
the re!'lulling scar is larger than one expects. 

Electroly~is, in moderntely skilful hauclo:, is the best method for obliter· 
ating m\!vi of the foce and other place.3 where a scar disfigures; if the skin 
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is involved, a scar must result in the process of cure, but it is said that gal. 
vanic cicatrices do not contract. 

In small nrevi, either introduce only the negative pole, closing the circuit 
with a plate electrode on the surface, or pass a needle from each pole into 
the mass. In large growths, several needles should be inserted an<l con· 
nected with opposite poles alternately; needles of opposite polarity must not 
touch. 

It is best to begin with a few cells, say five or six Leclanche elements, and 
watch the effect with the finger, the object being to solidify tbe tumor, but 
to stop short of causing sloughing. As tbe number of needles and isize of the 
growth incrense, add to the cells; fifteen of StOhrer's battery are usually 
enough even for large masses (De "'atteville). 

Subcutaneous discission, with a fine koifo or cataract needle, followed by 
pressure, and repeated if necessary, is successful in some cases. 

Ei;tirpation.-This is often the best treatment, when flaps to cover any 
loss of skin can be made, for the wound heals readily, an<I the scar is narrow 
and regular. Bleeding should be controlled by the needles and ligature, as 
above, the skin reflected-any involved being sacrificed-and the growth 
dissected out right down to the pins; care must be taken to go wide of the 
diseased tissue, as it is from this alone that bleeding is to be feared. Remove 
the needles and ligature; probably no bleeding follows; bring the cut to­
gether, and dress antiseptically, with uniform pressure. Healing by first 
intention is usual. 

Ligature.-This was formerly much employed in the treatment of cav­
ernous nrevi, to avoid bleeding-subcutaneous when the skin was healthy, 
but when it was involved, the ligatures were caused to lie in suitable cuta in 
the skin, or beneath reflected flaps. 'Vaxed silk or hemp was passed with 
a slightly curved Liston's needle (Fig. 43) beneath and round the growth, 
drawn as tight as possible, and tied in a bow, so that as the noose cut through 
and became loose, it might again be tightened. The necessity for this tight­
ening is an objection which might be obviated by µsing strong elastic; but 
no method which kept a considerable septic slough in contact with living 

tissues, eapecially without free drainage, as in the 
Fw. ];)6. subcutaneous method, can be regarded as good. In 

the latter treatment, not uncommonly, either the 
skin sloughs or the nrevus is nourished through it 
and continues to grow. It is always difficult to in· 
elude enough tissue in the ligature to destroy the 
nrevus and to avoid healthy parts. 

The surgeon's ingenuity will suggest how best to 
pass the threads, but the following methods may be 
mentioned: 

To tie a small round nrevus subcutaneously, the 
simplest plan is to pass an unarmed needle under 
the skin half-way round the tumor, and then through 
the skin; now thread and withdraw it, leaving an 
end of ligature at each hole. Next pass the unarmed 
needle from hole to hole, on the opposite side of the 
growth, thread it with the end left at the hole of 

Wootl'& imhcuiauoons Hgatun· exit, and withdraw. The thread now includes the 
ror urorne whole mass, and must be tightly tied. 

Io larger growths, which most surgeons tie in two 
portions, after passing a double ligature through beneath its centre, John 
'Vood uses the ingenious knot shown in Fig. 155. The loop beneath the 
mass is first passed, then the ligature ends are caused to ioclude opposite 
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halves of the growth-as in the first method-and before knotting they are 
passed through the projecting loop, one from before back, the other from 
behind forward . 

If succ .. sful, pus and sloughs escape by the punctures along the threads, 
the nrevus shrinks, and only two small spots of scar remain . 

SntA:"(;ULATIO~ OF A N.'EVL"S AND Dn'OLYED SKIN over it may be effected 
by the following among other knots: Fig. 156, due to Sir ,V. Fergusson, is 

F:~~0f.'f~~tbfii!~~/:~t edx~~.bteT~:e":J t~:n~!~~1;h~·ir~0~~:·o~ntt!~v~~3! :~:J. 
pass it under the growth at right angles to the double thread. The needle 
is now unthrended and the other divided end put in the eye, that it may be 
withdrawn with the needle. Suitable grooves are now cut in the skin, nod 
the threads drawn tight and knotted. 

John Wood accomplishes entire strangulation of skin and tum~r by a 
single thread, in the manner shown in Fig. 157. One loop is first carried 

F10. Hi7. 

}\·rguF'IUn'e lij(U.t11:~!~::r 11!\Wu~, including Wood'1Jlig;.1lnrefQrurovl,includingskin 

beneath the mass, and then the other, and in withdrawing the needle from 
the second it must travel along the free end. 

In four or five days the strangulated parts are slougby, and if not sepa­
rated the ligature must be tightened. As the wound granulates, watch for 
nny recurrence (marked by redness deeper than that of granulations), and 
destroy it by nitric acid or ethylate of sodium (p. 383). 

H.E:\IOPHILIA OR HEMORRHAGIC DIATHESIS. 

This rare condition is characterized by an abnormal tendency to bleed 
from small veasels and capillaries; the slightest scratch oozes for hours or 
clays, and extraction of a tooth has frequently caused death. 

ETIOLOGY.-The bleediug3 may be spontaneous, from the mucosre of the 
nose, lung1 bowel, kidney, or uterus, into the connective tissue of the skin 
and other parts, or into the cavities of joints; or they may be traumatic, oc­
curring from even the slightest breech of surface or in response to slight 
contusions. The morbid state is always congenital and very often heredit­
ary through several generations; and here the curious fact appears that, 
although men are much more commonly (11 to 1, Legg) and more severely 
affected by hremophilia than are women, they usually do not hand down the 

26 



402 INJURIES OF AR'l'EHIES. 

tendency to bleed to their children; but the women of "bleeder 11 familie~, 
though as a rule they do not themselves exhibit the diathesis, almost alwayo 
hand it down to the male children they bear to healthy men, and their 
female children may in turn do the same. The women of these families are 
said to be very fertile. It has been said that many bleeders have been re­
markable for the delicacy of their skin and plainness of the subcutaneous 
vessels; but there is really nothing in the naked-eye appearance of a bleeder 
to distinguish him. 

PATHOLOGY.-Nothing abnormal has been proved to exist, either in the 
blood or vessels, but it is probable that the latter are at fault. The tissues 
in bad cases seem to inflame and slough with abnormal readiness. 

Post-mortem, recent hemorrhages and traces of former hemorrhages into 
connective tissue or joints, are the only positive sigus. 

SYMfTOMS.-There is not usually any hemorrhage connected with the 
separation of the umbilical cord, but often bleedings occur during the first 
year of life from vaccination, lancing of gums, etc. Sometimes none occurs 
until the period of second dentition; cases said to begin later than this are 
held by Legg to be untrustworthy. It has been noticed at University CoJ. 
lege Hospital, where several bleeders attend, that pathological breaches of 
surface-e. g., phthisical cavities, typhoid ulcers, and ulcers formed by sepa­
ration of sloughs-are not nearly so liable to bleed as wounds and con­
tusions. 

Spontaneous hemorrhages, especially from the nose, are sometimes pre­
ceded by sense of fulness of the bead and malaise. Subcutaneous hemor· 
rhages may be mere ecchymoses, diffuse bloody infiltrations, or circumscribed 
hrematomata; they are most frequent in the popliteal space, inside the thigh 
and over the lower ribs. At first they are accompanied by a little fever. 

Lastly, the larger joints, especially the knee, are liable suddenly to swell 
and become hot and painful, with more or less fever; this is believed to be 
due to hemorrhage into the joint, and may occur spontaneously or after an 
injury. This state may last a 1ong time, recovery being interrupted by fre­
quent relapses; and fresh attacks are always liable to occur. 

Fifty per cent. of bleeders die before the age of eight, and more than 
eighty-five per cent. before twenty-one (Grandidier). 

TREATMENT.-There is no treatment of the diathesis known; it is sometimes 
said to become less marked with age. The acute or chronic anremia result­
ing from hemorrhage must he treated as directed at p. 365. 

As to the treatment of hemorrhages: interstitial hemorrhages will require 
absolute rest and the application of cold to the part. Epistaxis must be met 
by ordinary means. In hemorrhages from mucous surfaces which cannot be 
directly acted on, reliance must be placed upon styptics, of which acetate of 
lead and opium, gallic acid and turpentine in small doses, seem the most 
hopeful. Ergotin has not proved of service. 

H1:morrliage of wounds has been treated by all the recognized methods­
even by that of inflicting another wound to tie a main artery at a distance! 
Experience at University College (Erichsen) bas shown that the most satis· 
factory method, when it can be adopted, is constant iced irrigation, coupled 
with rest and elevation of the part. Perhaps, if a wound were seen early, 
and rendered aseptic, a permanent antiseptic dressing might successfully be 
made the means of applying constant pressure; but under septic conditions, 
inflammation, sloughing, and fresh hemorrhage in removing the dressings 
are frequent. Styptics produce much the same results i the cautery is better, 
but the separation of septic sloughs is a source of danger. Iu the special 
case of bleeding from the socket of a tooth, this should be carefully wiped 
out, plugged from the bottom with a fine strip of lint, and pressure just suffi-
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cient to check the bleeding made npon the plug by the teeth of the other 
jaw and a piece of gutta-percha moulded to them. The jaws runst be fixed 
together by a four-tail bandage. 

lt is a rule neYer to perform any operatiGn that can be avoided on such 
patients; extract no teeth, open no abscesses. When operations cannot be 
avoided, endeavor to use Paquelin's cautery or the elastic ligature. 

The swollen joints will nquire absolute rest and cold at first; then moist 
warmth to 11id absorption; fina1ly a :Martin's bandage nay be worn. Rest 
must be prolonged and great care e:xercie£<l in beginning to use the joint 
again. 

CHAP'fER XXX. 

HiJURTES A.."l\'D DISEASES OF THE VEINS. 

WOliNDS OF VEINS. 

SIONS.-Venous hemorrhage is recognized by the dark color of the escap­
ing blood, and by the steady, slightly forcible character of the stream. The 
blood 11 wells up,'' as it is eaid; sometimes it escapes in a steady cur]ing jet 
an inch or less high, and when an obstruction to flow is placed above the 
wound-Jike the fillet in venesection-the blood may be projected two or 
three inches. It usually comes from the lower or dista] end only. 

As n rule it is not dangerous, but may be so when coming from a Jarge 
trunk, or from a varicose vein in which all valves are incompetent and blood 
consequently escapes, not only from the distal end, but also from the proxi· 
mal-from the right auricle-with force proportionate to the vertical height 
of the nur icle nbove the wound. 

TREATMENT.-Elevation or light local pressure and the removal of any 
obstruction nt once stop venous bleeding-facts which should be known to 
everyone with varicose veins; a firm bandage over the dressing is usually all 
thnt is necessary. If a vein is seen bleeding in a wound, tie it like an artery 
with catgut or silk. ·when a large vein, like the axillary, is punctured dur­
ing nn operation, the vein around the opening may be picked up and tied; 
but if it is widely opened, the vein should be tied above and below the wound 
just like an artery. It may be difficult or impossible to do this, and we must 

~~e~nrr~~i~~i!~rd\~~!~0;:;;~~;i:! ~~= ~1~rn~nrf~;tsb:e:~:1~~~~i 0Th~ff;t~~ 
practice was resorted to" in the case of his Excellency William, Prince of 
Orange, who, in his hurt by the Spanish boy, as my Lord Bacon relates, 
when the internal jugular was opened, could find no way to stop the flux of 
blood, till the orifice of the wound was hard compressed by men's thumbs, 
succeeding for their ease one after the other, for the space of forty·eight 
~~6.')"' when it was hereby stanched." (Turner's Art of Surgery, vol. i. p. 

Gangrene does not result from obstruction of n main vein by ligature if 
the arterial circulation is unimpaired, the intercommunication of veins being 
so free; but, frequently, compensation is imperfect and cyanosis, rodema, and 
chronic thickening of connective tissue occur. Ligature or wound and sub-
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sequent thrombosis of the main vein at the same time that the wain artery 
is tied, is a most serious complication, almost if not quite certain to lead to 
gangrene in the lower limb. 

Arn IN VE1Ns.-Tbe entrance of large quantities of air into a vein is n 
most dangerous accident, that baa sometimes occurred during the extirpation 
of tumors from the neck or axilla, where the effect of inspiration upon the 
blood in the veins is most marked. 'Vith a deep inspiration the great veins 
of these regions may become empty and collapsed, and such inspirations were 

b~fu~0~h~;~}o~:.10~~~t~~;~~~~ r~;~ia~r=~t~i~~r~~~ a0t:r:;~~l~~~n vte~~sd~~: 
closely related to the dense fascire of the part, and cannot collapse when the 
fasci::e are rendered tense and drawn away from the sublyiug vein . If 
wounded when thus canalized or held open, a sort of bubbl ing, sucking noise 
is suddenly heard, the patient instantly faints, and generally dies soon after­
ward. On examination, the right side of the heart is found distended with 

~~J 1~{ i~ 1 ~~~' ,~,~~~c: ~~?s~~o~~h~uhl£:~int:~~u~~et~~I11~~~~;; ::~ef:b~ti!Ir: 
emboli. When possible, veins in this region should be tied before division; 
and an inadvertent wound, followed by the above-mentioned noise and symp­
tom~, must be instantly compressed. The patient, if faint, should be kept 
recumbent with the head low, and well plied with brandy. Artificial respi­
ration should be kept up, in the hope that it may aid the pulmonary circu­
lation and bring more blood to the heart. The air bas no noxious properties 
in itself, and if introduced slowly does no harm. 

THROMBOSIS. 

As "thrombi" (intra-vitam clots) are much commoner in veins than else­
where, and as these clots are the most frequent source of emboli, thrombosis 
and embolism are most conveniently mentioned in this place. 

co~nrrrONS LEA.DrnG TO THROMBOSis.-Our knowledge of these is very 
imperfect. The most important point known is-that so long as blood, mov­
ing or stationary, is in contact with healthy living vessel-wall, it does not 
coagulate; and experiment and observation have shown that it is upon in­
tegrity of the endothelium that its f:h~idity depends. Injure the endothelium, 
push bodies bare of endothelium (wire, horsehair) into the blood, or draw it 
into a basin, and coagulation will commence. Naturally, prolonged contact 
with an abnormal surface is favorable to coagulation, so we get a second 
common factor in the process-rest. But rest is not essential i abnormal 
eudothelium probably is. If we add that the blood in some states of body, 
pathological and physiological, tends more strongly to coagulate than in 
others, and that the existence of such a state will predispose to thrombosis1 

we have probably stated all that is known upon the subject. 
It seems probable, however, that cruses of spontaneous thrombosis accom­

pauied by symptoms of phlebitis (see acute phlebiti3), a.s also those occurring 
in pyremia at a distance from any wound \ p. 161), are in some way connected 

wi~b~~.,~~i!~yn o0/ e~;Jo~h!i~~~i may be produced in many ways i by injury of 
any kind acting from without, as seen in the various methods of checking 
hemorrhage, and in contusion (p. 351); by pressure of new growths, aneu­
risms, etc.; by extension of som.e septic or injective inflamnlation to the wall ; 
by prim.a1·y diseases of the vessel-wall, mostly of an inflammatory nature-e. g., 
arterio-sclerosis, ntheroma, and correspondiug processes iu veins-which lead 
to tortuosity and dilatation, or to marked narrowing of the vessel, a.s well as 
to an irregular abnormal surface. Primary disease is much more often a 
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cause of thrombosis in arteries than in veins. Foreign bodies, bare of endo­
thelium, may enter veFselE-e. g., clots, tumors, parasites, calcareous plates; 
and wire, horsehair, etc., may be purposely introduced (p. 397). 

Stagnation of the blood, or a tendency to it, may be due to local causes, ns 
Jignture or other pressure, or dilatation of the vessel by aneurism, varix, or 

~::~;·,~,h~b !~tC:~~~~~1J;.nkN~~~·, 1~1:wv::;~~f:1i~~0~1e8a0n~ l:~~~~::: n~~crl;~r 
ment of the tissues, and, among them, of the endothelium; so stagnation of 
blood must be regarded as acting partly by causing abnormality of endo­
thelium. 

The above causes frequently act together. 
SEATS OP THRO:r.1no~1s.-Thrombi are uncommon in the heart, but ocrur 

upon inflamed foci and in parts which in marasmic states do not empty 
themselves completely. In the arteries the speed of the circulation is greatly 
opposed to clotting, as is seen in aneurism, in which the effect of stopping or 
impeding the flow is also shown; but extensive thrombi do form, nnd not 
rarely, upon abnormal arterial surfaces. In the capillm-i.es clotling probably 
does not occur during life; they consist of endothelium only, and are most 
likely dead if they cannot inhibit clotting. The t•eins with their feeble cir· 
cu lat ion are the seat of spontaneous thrombosis, and in them clots most easily 
extend. 

VARJETIES OF TuROMBr.-Two kinds of clot-the red, uniform, and the 

ra8t~~ !:::11a;~~:r:g~0~~~ f~~~·::s:!:1b~~c::!~1n8t8b!~~i~~~~~al'~~~:ucl~8!~; 
(p. 35~) between a wound and the first collateral, and in the u rapid cure" 
of aneurism; the latter, in the ordinary cure of aneurism. If a small crystal 
of rnlt is placed near a vein in a frog's foot beneath a microscope, a pale clot 
will form beneath the eye (Zahn) as the irritant causes change of the venous 
endothelium, either on one side or all round according to the situation and 
size of the crystal; it is due to the successive adhesion of white corpuscles 
and deposit of fibrin upon the injured surface, and may be partial or totally 
obstructing. Once formed, a clot tends to grow, for it acts like a foreign 
body to blood. In certain cases in which the opposing influences are weak, 
thrombi spread rapidly from vessel to vessel (usually veins) and reach a 

!~~i8~r1:~t~~ked1~~~~e:f;~~0by6~he t ~~1c~:!e~i~c~~~~r!u ii~ ~o°i:~tJ:;g~~r~~~:eI: 
into the lumen of which their upper end may project. There is then much 
danger that it will be broken off and become an embolus. 

FATE OF TnROMBr.-1. Resoltttion. This in recent red c1ot occurs easily, 
as we have seen in cure of aneurism by Esruarch's bandage; what becomes 
of the constituents of the clot is unknown; no symptoms accompany its 
disappearance. 2. Organization is a frequent result, described at p. 353. 
The vessels of the new connective tissue may, especially in veins, become so 
largely dilated as to form a free communication between the upper and lower 
part, more or less completely compensating for the obstruction. Thus is ex· 
plained the improvement or recovery after months from the redemntous 
swelling known as white leg (phlegmasia do/ens). 3. Softening of two kinds 
-simple and infectit-e--occurs. In each the clot breaks down centrally into 
apuriform f:luid 1 consisting almost entirely of granular dCbris: in the latter 
case_ so~e of t11e granules st~in deeply with aniline colors ~nd are micro; 
cocci; m the former no organierns are present. As the softemng approaches 
the ends of the thrombus, progreesive clotting occurs, but ultimately tllis may 

!~~1~1~; i~~t~~{~r~i~~~~~~~~~e 1:r~i~;:pr:c~at:ee ~~nl~anrt1~ o~ot~~sc~n:h:l ~jo~itfs 
canalized if both ends open, and circulation goes on through it. In an in· 
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fective case the entry of portions of clot and organism into the circulation 
will be accompanied by symptoms of pyremia (p. 161). More frequently an 
abscess forms round the vein, the softened focus bursts into it, and both are 
discharged exteroally. Almost always a clot undergoing puriform softening 
has its peripheral end upon a septic wound or infective inflammation-e. g., 
acute necrosis; rarely this is not the case, but a septic wound is present at 
a distance; very rarely no wound by which cocci might have entered is dis­
coverable. 

Calcification is rare, except in the prostatic plexus, in which concretions, 
often very numerous, are usually present after twenty. Such ma.sses are 

Frn.158. 

callee! phlebolWis. Fig. 158 represents an extraordinary case of phleboliths, 
in which Sir W. Fergusson removed the concretions with a knife. 
CHA~GES IN THROMBOSED V&ssELS.-A thrombus usually excites more or 

less inflammation, which results in the adhesion of the wa.11 to them and 
their organization. Sometimes, especially in arteries, a clot above a ligature 
will remain non-adherent for many months. When infective softening 
occurs, acute phlebitis or arteritis is excited, and it may be suppurative. 

THROMBOSIS OF VEINS.-The feeble circulation in veins and their thin 
and flaccid walls render them mori:J liable than other vessels to thrombosis 
from injury (p. 236), pressure, extension of inflammation from surrounding 
parts; stagnation of bloo<l occurs in them and new growths penetrate them 
most easily. Clots forming in states of exhaustion, and apparently in great 
measure due to feebleness of circulation, are called niarasmie; in phthisis and 
malignant disease they are common complications, and form usually in the 
most dependent veins-profunda and internal iliac-whence they extend to 
!~~u~~~~oral and common iliac; they occur also in the heart and cerebral 

8IGNS.-These are: 1. Evidence of obstruction to the venous circulation 
in the shape of cyanosis or more or less sudden c:edema, varying in amount 
with the magnitude of the veins affected and the freedom of their anasto­
moses i it is best seen in white leg after labor due to thrombosis of the common 
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:~8l~nvs~i~br;~~d~~ ~~;~!~~t~~' aa~~~f~~0~ntt~:u~t}~~~' t~~~:~:~i~f. t~:~o~~ 
nective tis~ue is sure to occur. 2. The discovery of a cord-like hardening of 
the vein where superficial. 3. Signs of more or less phlebitis and peripble­
bitis, rnrying in intensity with the infective or non-infective nature of the 
clot. 

TREAT:"!IE:ST.-Perfect rest must be insisted upon until the thrombus bas 
re.::;oh•ed, or until it is probable that it is securely fixed to the vessel-wall, and 
manipulation of it should be avoided, lest a portion be detached and embo­
lism occur. Phlebitis, if present, must be treated as recommended at p. 409. 

In certain cases of infective softening of clots in limb-veins, especially such 
ns start from infective osteomyelitis, amputation after symptoms of pyremia 
have mnnifeated themselves seems to have sometimes saved life. 

Persistent c:edema must be treated by douching, friction, and massage, and 
the constant application of a Martin's rubber bandage as tight as can be 
borne. 

EMBOLISM. 

Embolism means the impaction in a vessel of some solid particle or frag­
ment which bas gained access to the blood. The solid particles are emboli, 
and they vary much in nature, size, and source. Usually they are furnished 
by thrombi in veins: either large clots, perhaps several inches long, are 
mechanically loosened, or fragments are swept off from ptt.rietal thrombi or 
the ends of clots projecting from collateral into main veins, or clots undergo 
simple or infective softening and break down . Thrombi on inflamed cardiac 
valves are common sources of emboli i those in aueurisms and on calcareous 
plates in arteries much less frequent. Cells of malignant growths (p. 127) 
often form emboli, and much commoner still are the vegetable parasites; 
rarely animal parasites enter the circulation i fragments of calcareous plates 
in nrterics, minute drops of fat from fractures (p. 236) and contusions, air, 
which has entered veins, and other substances, may similarly become impacted 
in vessels. 

An embolus is stopped by the first vessel which is too small to allow it to 
pass i if from the systemic veins it is usually in the pulmonary arteries or 
their capillaries; if from the radicles of the portal system, in the artery-like 
ramifications of the portal vein in the liver; and if from the left heart or 
systemic arteries, in the finer branches of these arteries or their capillaries. 
Commonly the impaction takes place where some sudden narrowing of the 
,·essel occurs owing to the giving off of a branch (p. 382). If the arrested 
particle is hard and irregular and does not block the cliannel, thrombosis 
occurs round it until occlusion is complete. 

The local effects of embolism are: (1) obstruction of the circulation through 
the occluded vessel; (2) more or less irritation according as the em bolus is 
infective or non-infective. For the results of obstruction of arteries of different 
sizes, with and without anastomosing branches, see p. -12. If the embolus is 
nun-infective nnd admits of absorption, this may rarely be its fate; more 
commonly it will be organized; but, though simple, it may so injure an artery 
as to give rise to an n.neurism. "Then infective (e.g., in malignant endocar­
ditis) acute arteritis and dilatation are more likely to occur; and suppurative 
nrteritis and pcri:uteritis are common (p. 161)-

The general e,ffecls of embolism, vary with the functions of the part supplied 
by the blocked ltrtery; thus apoplexy and death may result from embolism 
of a lurge cerebral artery. The results of pulmonary embolism are given at 
p. 235; and those of embolislII of a systemic artery at pp. 87 and 382. 
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lXFLcD1!1IATl0N OF VEINS : PHLEll11'1S. 

CAl.:SEs.-By far the most frequent is thrombosis. The presence of a 
thrombus in a vein probably always excites inflammation of the vessel·wall­
more or less intense according as the clot is more or less irritant (p. 406). 
The causes of thrombosis therefore come to be causes of phlebitis, and among 
them none is so common as injury. The commonest form of phlebitis is the 
traumatic. In this a vein is cut across or otherwise injured, it collapses, and 
a clot forms in it up to the next pair of valves. If the wound become septic, 
either through the open end of the vessel or through its wall if it have been 
tied, the thrombus (septic traumatic) is invaded by infective organisms, probably 
carried by migrating leucocytes, becomes more or less markedly irritant, often 
undergoes infectiYe puriform softening1 and tends to spread (p. 406), induc· 
ing symptoms of acute spreading phlebitis, to which may be added at any 
moment those of' acute embolic pyremia from the entry into the circulation 
of portions of the infective clot (p. 161). As an irritant clot spreads, or 
when one forms at a distance from a wound, the walls of the containing vein 
always become swollen, soft, and grayish or yellowish, from inflammatory 
infiltration, and often dotted with fine hemorrhages; and the connective tissue 
round the vessel suffers similarJy, and more or less severely-at times being 
only hyperremic and infiltrated, at others suppurating diffusely or at certain 
spots, giving rise to abscesses in which the vein lies bare or into which it opens. 

In subcutaneous and aseptic wounds of veins a little inflammation of the 
vein·walis is induced for repair, but is quite localized i and the thrombosis, 
though sometimes continued, often fails even to obstruct the vessel. 

In non-traumatic cases, phlebitis may arise by extension from, surrounding 
parts, the seats of infective inflammalion. The adventitia is first affected, 
and the morbid infiltration with its cause spreads inwards until the intima is 
reached and sufficiently altered to induce clotting upon it; the clot then 
becomes infected and irritant, and thus exactly the same results-up to peri­
phlebitic suppuration and infective puriform softening of the clot-may be 
produced by infection from without as by infection from within. An excel­
lent example of this is found in the not uncommon thrombosis of the petrosal 
and lateral sinuses, and often of other veins communicating with these, which 
arises in suppurative otitis media and ends in infective softening of the clot 
and pyromia or meningitis from infection of surrounding parts. Again, in 
acute infective osteomyelitis ending in pyremia, veins containing puriform 
clots are found leading from the unopened abscess (p. 281). But a suppura­
tive inflammation is not necessary to induce thrombo·phlebitis, which occurs, 
rarely, it is true, in veins leading from catarrhal murous membranes-e.g., 
of the bladder in cystitis i the thrombosis may be continued to the iliac 
veins, and ruay prove infective when the cystitis is putrid. 

At first sight it seems strange that thrombosis of considerable vessels, 
especially veins, is not more common in acute inflammation. But an expln· 
nation is probably to be found in the facts that the intima must be altered 
to induce thrombosis by infection from without i that this coat is nourished 
from the lumen of the vessel itself, and that the vasa vasorum normally 

l)enetrate only lhe adventitia-an arrangement rendering the two inner coats 
iltle prone to inflame. The adventitia alone is often affected. 

In a number of cases no cause is discoverable: there has been no injury, no 
previous inflammation. Such cases are styled idiopathic, and occur mostly in 
varicose saphena veins. Occasionally in these cases the irritant in the clot, 
whatever its nature may be, is sufficient to induce softening of the clot and 
suppuration around the vein, perhaps at several spots. In other much rarer 
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instances, death with symptoms of acute septicremin may occur, although no 
wound and no puriform softening of the clot is found. In these cases an 
irritant thrombosis is probably the primary event, but we are in the dark as 
to its etiology. Sir J . .Paget has noticed that recurrent phlebitis, usually 
of the interual saphenous, is apt to occur in gouty people. 

P.n1PTOl1S.-,Vheu the affected veins are superficial, as they usually are 
in the idiopathic variety, a firm, tender cord, obviously a thrombosed vein, 
is felt, and over it the skin is swollen and reddened in a broad, ill-defined 
band. The affected vein is frequently varicose, and its tortuosity is very 
evident. There may be much spontaneous pain, or only a dull aching, 
increased by movement. Abscess is recognized by increasing localized red­
ness1 cedema. nnd tenderness of skin, and progressive softening; but clots in 
varicose dilatations fiuctuate most perfectly. The general symptoms are 
usually slight1 but may be of very severe septic type, and even fatal. 

' Vhen a deep vein is affected, as is usual in septic cases and may be in 
idiopathic, with the exception of perhaps aome tenderness and pain along it~ 
course, the local signs of infiammation are wanting. The diagnosis will rest 
upon the occurrence of cedema in the area drained by the thrombosed trunk. 
'Vhen this is small, nothing is usually known of it until, in septic wounds, 
its presence is inferred from the occurrence of symptoms of embolic pyremin1 
or, in simple cases, from the phenomena of embolism. 

The results of simple thrombo-phlebitis may be quick disappearance of all 
symptoms, or obliteration of the vein and chronic thickening around it; 
oodema, permanent or lasting many months, and disappearing as vessels open 
up through the organized clot; and simple embolism is its great danger. 
In the cnse of septic and infective phlebitis, the formation and opening of a 
periphlebitic abscess must be regarded as favorable i septicremia nnd infect­
ive embolism nre the dangers. 
TnEATME~T.-The first point is by absolute rest and avoidance of all 

manipulation to reduce the chance of displacement of the clot and embolism 
to a minimum. A case of phlebitis should not be allowed to walk at all if 
it can possibly be avoided . 

With regard to the inflammation, belladonna and glycerine freely applied, 
and assiduous fomentation are the best remedies. If one or more abscesses 
form, they should be opened aseptically. 

The only satisfactory treatment of septic phlebitis is prophylnctic, by 
anti!!:eptics; once the disease has started1 it is impossible to apply antiseptics 
to its seat. Rarely, after signs of septic embolism have occurred1 life seems 
to be saved by amputation well above the wound or focus of inflammation : 
nnd similar treatment may be proper in idiopathic and septic traumatic 
osteomyelitis. 

Persistent ce<lemn. must be treated as directed at p. 407, after all danger 
of shifting of the clot is over i if very marked, the prognosis as to complete 
recovery is not good. 

VARlCOSE VElNS. 

c.wsES.-(1) Heightened infrm:enous pressure, due (a) to obstruction to 
the return of blood to the right auricle by pressure on veins, thrombosis, or 
obstructive lung or heart disease; (b) to gravity. This does not affect the 
dri\"iug force of the circulation in any ·way, but it increases the pressure 
upou the vein-wall in proportion to the height of the column of blood count· 
ing from the top of the head. In the lower limb gravity is a very important 
moment, for it dilates the veins, and if allowed to act continuously renders 
the dilatation permanent. (c) To the forcing of too large a quantity of 
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blood into veins, as when in severe, sustained muscular effort the blood in 
the deep Yeins is squeezed into the sapheme faster than these trunks can 
empty themselves (Gay). Varicose aneurism and aneurismal varix afford 
other examples. (2) Impaired strength of wall due (a) to periphlebilis, (b) 
to fatigue of muscle and nerve in general from overwork, heat, etc.; (c) to 
congenital deficiency; for,-tbough varicose veins are not congenital, the 
tendency to them is distinctly hereditary. Some inherent defect seems to 
be the only possible explanation of cases which occur often without any 
obvious obstruction in apparently healthy young people. (d) To lack of 
support. Several causes often act together. 

The disease is fairly common after fifteen or sixteen, and becomes still 
commoner up to middle life, then the tendency to it declines. As would be 
expected, it is commoner in tall than in short people, in the weak and seden­
tary than in the strong and active, and especially in those (laundresses, shop 
assistants) who have much standing, as opposed to walking, to do. In 
women, the pressure of the pregnant uterus on the iliac veins is a frequent 
cause. 

SEATS.-Chiefly the legs (especially internal •aphena), the spermatic 
cords (varicocele) , labia majora, and the rectum (piles) ; but pressure will 
produce varix anywhere. .Probably the explanations given of the greater 
frequency with which the left spermatic and internal saphenous veins are 
affected, viz., the opening at right ».ogles into the renal of the former, the 
pressure of a loaded rectum in the latter, are insufficient. 

)fonnm ANATOMY.-As a result of the above causes, veins dilate, and at 
first the dilatation is easily recovered from, if the causes are removed; but if 
they continue or are often repeated, the dilatation becomes permanent, and 
the vein-wall thickens by development of fibroid tissue in the media. The 
vein not only widens but also lengthens and bends upon itself, assuming a 
tortuous or serpentine form. Dilatation is most marked upon the convex­
ities of bends, immediately above valves, and where subcutaneous join deep 
Yeins-i. e., in the popliteal space and groin. At such spota dilatation often 
exceeds hypertrophy, and large thin·walled cavities, covered by fl.trophied 
skin, occur. They may rupture1 or the septa between contiguous sacs or 
bends may be perforated, when a multilocular cavity results . If a number 
of contiguous veins are affected and this intercommunication is carried to 
any great extent, an ill-defined spongy swelling, consisting of a kind of 
cavernous tissue1 is produced. 

As dilatation proceeds, the valves become incompetent, and the assist· 
ance which muscular contraction gives to the venous circulation is then an­
nulled. 

All the veins of the lower limb are never equally varicose; the superficial 
veins suffer earlier than the deep, being less supported; sometimes the in­
ternal, sometimes the external saphenous vein is chiefly affected i now the 
main trunk is the prominent object, now its branches; in some cases one or 
two masses of cavernous structure, coarse or fine, are alone present. 

Transu<lation of fluid and escape of corpuscles is increased, sometimes so 
much as to cause some cedema of the foot and leg: and commonly more or 
less chronic thickening of connective tissue results, so that when a vein is 
empty, the finger detects a hard-edged groove. 

SYMPTOMs.-Often with very marked varix of leg veins there are no 
symptoms; sometimes there is sense of weight, aching, and slight cedema, 
especially after standing or much exercise; but quite a small patch of small 
dilated veins may be the source of much pain and tenderness. In special 
parts, special symptoms arise, and naturally, piles more often than vn.ri­
cocele give rise to inconvenience. In the upright position dilated veins are 
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!i=een and felt as tense, compressible, rounded, tortuous cords, often irregular 
from the presence of sac-like pouches, over which the skin may be quite thin 
and bluish . The grooves felt when the 1imb is raised are characteristic. 
1-'pongy ma..~es caused by twists or by dilatation of neighboring vessels and 
their inter-communication are common; also purplish swellings in the skin 
in whirh small vesdels are numerous. 
Co:nrLTCATIOX~ are chiefly the effects of stasis and malnutrition. Pig-

:~;~a~:n1~! :fem~~1::S ~~dpt~~~~e::~,c~b~i~s~;ssMit~~~::0:·uc;~~,;~~:de~ aa:~ 
obstinate catarrh of mucous membranes or eczema of skin is excited by slight 
injuries; 'ti.leers form easily, are difficult to cure, and tend to recur after 
healing (p. 72); varicose veins are the usual seat of thrombosis often accom­
panied by phlebitu, perhaps ending in abscess (p. 409); calcification of 
thrombi may lead lo ph/ebolilllJ (p. 406); lastly, a thin spot may burst and 
give rise to the most profuse hemorrhage, as there may be no valves between 
the aperture and the heart. 

TREATMENT may be palliative or radical. The first point is to remove any 
cause, any constricting band, compressing tumor, or dropsical effusion, con­
stipation and overloaded bowels, excessive use of a part, prolonged standing, 
lack of exercise, nod general or cardiac feebleness; with regard to catarrh 
or eczema, it should be cured as soon as possible, for it injures the vessel­
wnlls and keeps the veins abnormally full. When upright, the patient 
should have the di1ated veins supported by an elastic stocking or a well­
applied Martin's rubber-bandage, or the effect of gravity may be lessened in 
varicocele by wearing a suspensory bandage and shortening the column of 

~~~1~ot ':rh~~~l~~~· ~te~~d·e~l~x~~i1::Cr plF~i;~o~0"1~!/.s :r:.::"i:'~~~ tfnh~~= 
course of the blood is strongly recommended by Mr. Vincent, and a cold 
douche night and morning is certainly beneficial. 

Under such treatment early stages of varix may subside; mere removal 
of the cause is often sufficient, as is seen in women after labor. In other 
cases the above measures will keep patients quite comfortable. 

FIG. 159. 

Twii;tedmturea i1ppl ied fvr,·11 ricooo vcins 

But if the patient suffers much from weight or pain in the part, or from 
obstinate or frequently recurrent eczema or ulceration, or is in danger of 
hemorrhage from rupture of a sac, radical measures must be resorted to. 
There are many methods of operating. Varicose trunks are best treated by 
H. !Jf.e's operation.. The surgeon pinches up the vein between his finger and 
thumb and passes needles behind it at selected points; on the skin along the 
vein bit.a of bougie or drainage tube are In.id opposite the pins, and figure­
of-8 sutures nre made over them round the ends of the pins, the points of 
which are cut oO: The pins are inserted in pairs about three-quarters of an 
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inch apart, and between each pair the vein is now divided with a very sharp 
tenotorue passed beneath it. The pins are left in till the vein fee]s throm-

~r;e~.0Fe~;~i~s:!ig:s1edul~~rc1\t!Yde i;t c:::~dihe1~=~~8~ndf t~:0c~~~~~1i;::u~:if~ 
the groove, thus occluding the vein more certainly and avoiding the pain of 
pressure on the skin . The Jittle wounds are rather long healing. 

Prof. John Wood employs subcutaneous acupressure as follows: he first1 

with needle and thread, draws a wire loop across behind the vein 1 then 
passes a special pin (Fig. 160) through the same openings, between the vein 

FIG. 160 r§.· .. ·'-) - 1-- - : 
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Wood'•met hodQ( treatiog Yarieoee YCiD ~. 

and the skin. The wire loop is then slipped over the pin and its ends crossed 
and twisted round the shaft. By daily twisting of the pin on its axis1 the 
vein may be completely cut through, or, at any time, the pin~ may be with­
drawn and the wire loop afterward. The method is more painful than Lee's, 
and, one would think, more dangerous. 

Should these methods fail or be unsuitable, the most radical one of dissecting 
out the veins is left. The great length of the incisions is a serious objection 
in many cases. Ulcers and eczema. should be quite healed, and the operation 
done with scrupulous antiseptic precautions. Indeed, these should never be 
omitted in operations upon veins, no matter how slight, for the danger is that 
ofseptic-thrombo-phlebitis, and a death from an operation on varicose veins 
is a great surgical misfortune. 

Purple masses of small veins may be best treated like nrovi, by the cautery, 
electrolysis, or excision . 

After these operations preventive treatment should be employed, for the 
disease is very likely to appear in other veins. 

CHAPTER XXXI. 

INJURIES AND DISEASES OF ::SERVER. 

INmRrns OF NERVES may be divided into (1) those which do not, and (2) 
those which clo interrupt their conducting power. This depends upon the 
integrity of the axis cylinders-delicate structures which may be destroyed, 
even though the physical continuity of the nerve is maintained by its con­
nective tissue. But the nature of the violence which causes the injury is 
also of importance, and is the usual basis for the classification of injuries. 
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Compression is a frequent cause of nervous symptoms. In its slighter 
forms it causes a part to 11 go to sleep;" thus after pressure on the sciatic in 
sitting the leg tingles, and feels numb and powerless, recovering completely 
in a few minutes. This pressure is slight and indirect; but Weir :Mitchell 
hM shown that direct pressure of ten pounds on the square inch applied by 
a mercurial column breaks up the medullary sheaths, and interrupts motor 
impulses for a short time-a result sometimes seen in the so-called u Sunday­
morniag" paralyses of the musculo-spiral or ulna after sleeping with the arm 
under the head or body, or resting on a sharpish edge-e. g., the top of a 
chair; and the paralysis may now last so long as to indicate destruction of 
the axis cylinders. Sensation, too, may disappear, but it is always preserved 
longer than motion, the perceptive centres being excited by much slighter 
stimuli than the muscles. Similar paralyses are not uncommon from the 
pressure of crutches (crutch-palsy). Nerves are not infrequently paralyzed 
as a result of pinching with forceps during operations, and sometimes they 
are ligated by mistake, the result being paralysis as complete as after section. 
Even the more severe cases of this kind usually recover after some months, 
for the ends of the nerve are together, though its physiological continuity is 
gone. 

Frequently nerves are exposed to constant pressure from more or less 
slowly growing tumors, aneurisms, etc. Up to a certain point they stretch 
or slip aside, and adapt themselves to altered circumstances; beyond this, 
they atrophy. As the limit is reached, neuralgia frequently results, and the 
involvement of nerves in tumor3, laying bare in aneurisms, or compression 
against or in some resisting structure (e.g., callus) ex:cite3 much pain. 

Contusion.-The ulnar nerve is frequently struck where it lie3 between 
the inner epiconclyle and the olecranon; but most of the force usually falls 
on the bones. The result is some local pain with tingling and numbness of 
the two inner fingers . Rarely, sufficient force acts on the ulnar or other 
nerve to cause more or less lasting paralysis. Occasionally fragments in 
fractures and heads of dislocated bones contuse nerves sufficiently to cause 
symptoms i the musculo-spiral at the middle of the ann and the ulnar at the 
elbow most often suffer. 

Strain.-D~liberate stretching with the finger and t..hutDb of a large nerve 
does not en.use paralysis; but in dislocations and fractures, especially such 
as result from machinery accidents, paralysis is a rare occurrence. In sim­
ple injuries it may be taken as certain that laceration has not broken the 
physical continuity of any large nerves. Dislocation of the ulnar from be­
hind the epicundyle, with subsequent paralysis, has happened in fighting. 

As to treatment of the above injuries, any source of pre3sure should be re­
m•>ved where po::isible. A nerve may be dissected out from scar-tissue; or 
when it is compressed by fibroid tissue in or around it, stretching may restore 
its functions. The tendency in all injuries due to the above causes is toward 
recovery, though this may not be complete for many months. The operation 
of suturing the ends is therefore unnecessary, n.t least until it is certain that 
physiological continuity will not be ree.;tablished. 

'fo prevent wasting of muscles, warmth, massage, and electricity must be 
re~ulorly employed. 
en~~~ chief da.nger in all the above cases is that chronic neuritis (q. 11.) may 

Wound.1.-,Ve have incised, punctured, contused, and lacerated Wl.>unds, 
causing complete or partial division uf nerves. 

Nerve-trunks are commonly divided by wounds from sharp instruments, 
glass, etc., such as are very common about the fingar.;i, hand, and wrist. 
Ha.ving but little elasticity, their end.;i <ll not sep.i.rate mora than an eighLh 
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of an inch, if so much; but if union does not take place, they are slowly 
drawn apart to a distance of two to three centimetres or more, by such 
movements of the Jimb as would stretch the nerve-trunk. The surfaces of 
section are rather swollen nnd look frayed out1 the nerve fibres shortening 
less than the neurilemmata which contain some elastic tissue. In amputa­
tions, the retracted muscles often leave the nerve ends hanging out on the 
face of the stump. 

A pointed instrument will do 1ittle or much damage in its passage through 
a nerve, according to its size and the nature of its edges; division of a few 
fibres or of the whole nerve may result. 

Contusions rarely destroy the continuity of nerves, even when they tear 
skin, pulpify muscle, and crush bones i but a nerve may be so crushed that 
it subsequently sloughs. This sometimes happens from gunshot violence, 
but, as a rule, the nerve is partially or completely torn through. Nerves 
move out of the way of shot much less often than vessels (Fisher). When 
lacerated thus or in the tearing off of a part, the irregular ends hang long 
on the surface of the wound, and ecchymoses from stretching are found in 
its sheath much higher up. 

REsuvrs OF SECTION OF N ER YES. Degeneration and Regeneration.­
Cateris paribus, partial secLion or interruption of the physiological continuity 
only of a nerve is more favorable than complete section, as the ends are held 
together. Speaking of complete division, the most favorable case for union 
and restoration of function is that of a clean·cut transverse section with the 
ends immediately sewn together, and the wound aseptic. Then the usual 
round·celled exudation (nerve·C:allus) infiltrates the cut ends, causing them 
to swell up, and also fills up the gap between them. In a few days the callus 
becomes firm, holds the ends together, and appears as a fusiform swelling 
upon the nerve·cord. 

Exceptionally, divided nerves unite without suture; usually the ends 
separate an inch or more and both swell up into firm knobs, perhaps twice 
as wide as the nerve. Subsequently the distal portion of the nerve with its 
knob becomes gray, atrophiedi hard to find and to separate from the sur­
rounding connective tissue; the central end remains swollen, tender, and 
often spontaneously painful. 

Histology.-Axis cylinders, being long drawn-out processes of cells, natu· 
rally degenerate when cut off from their parent cells. The motor nerves 
spring from anterior cornual cells in the cord, the sensory fibres are con· 
nected with the ganglia on the posterior roots; consequently, sections of 
spinal nerves below the latter ganglia result in speedy degeneration of the 
peripheral portion simultaneously along its whole length; whilst, with the 
exception of a few fibrils, (probably recurrent), the central end remains 
sound. The peripheral degeneration occurs almost always, if not always, in 
man, and is permanent unless physical union with the central end occurs; 
then regeneration is probable. 

The dates at which the following degenerative changes occur vary some­
what in different animals. First, the nuclei of the primitive sheath swell, 
multiply, and protoplasm accumulates around them and elsewhere in the 
sheath, and at the same time the medullary sheath breaks up into larger 
and smaller drops of myelin. In four or five days these. changes are well 
marked, and the axis cylinders are interrupted at many points; they ulti­
mately disappear. The granular protoplasm, containing fat drops, increases 
at the expense of the myelin until the primitive sheaths, containing proto· 
plasm and several nuclei, alone remain (middle of third month). Ulti­
mately, in the absence of regeneration, a fibrous cord results. 

Regeneration occurs as follows: both ends swell and unite as above 
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described. The infiltrating celJs become vascularized, undergo the usual 
changes of granulation-tissue, and form a provisional callus, through which 
regeneration of the nerve takes place by growth of the axis cylinders in the 
central ends. There is no •ign of this until the middle of the fourth week 
or later; then it would seem that new fibres spring from the central axis 
cylinders at nodes close above the section. A cylinder may split into two 
new fibres, and these divide further, or a small brush of fibres may at once 
form. They grow down into and between the old primitive sheaths, passing 
very sinuously through the callus. At first pale, the new fibres acquire ulti­
mately a ruedullary sheath with nodes of Ran vier; these are doubtless 
furnished by connective-tissue elements, whilst the axis cylinders, as in 
normal development (Balfour), grow out from the centre (Rnnvier, Neu­
mann, Eichhorst) . The whole process may be complete in three months in 
animals, but in man a year or longer is usually required. It is more rapid 
in the young than the old, and is uncertain if the ends are not in contact; 
it may occur, however, if they are brought within one-half inch by suture. 
Provided the ends are brought together, the excision of a piece makes no 
difference. Sensation returns long before motion. 

From experiments on animals, some writers support a. healing of nerve 
without degeneration of the peripheral end; the fibres are said to become 
connected by processes of the connective-tissue cells, nnd union is complete 
in three weeks. Gluck succeeded in transplanting an excised piece of a 
rabbit's nerve into the sciatic of a hen; but the experiment has failed in 
man (Albert). This early union is very rare, even in animals. It is some­
times called "primary." 

Early symptoms of section.-It is not always easy to detect the division of 
a nerve of mixed or pure function. 'Ve should expect section of a nerve to 
annul its function ; and so, doubtless, it does, but the annulment may be 
concealed, especially as regards sensation. Section of any sensory nerve 
gives an area of maximum insensitiveness, which is limited in relation to the 
entire area of distribution of the nerve. From this central region feeling 
increases as we pass outwards, a fact explained chiefly by the anastomoses, 
coarse and microscopic, which nerves enter into. The tactile corpuscles at 

!~~~l~ti;~ha: n~;~e c~t~~~l~.us :i~~~!e1~1~~: ~~b~at~~n~ese~u~~lib~ ~~~~~f! 
impressions upon an anresthetic part may extend to neighboring tactile cor­
puscles of which the nerve-supply is normal. This indirect, together with 
the former direct, sensation, constitutes the sensibilitf: sttppU:e of Letievant. 
It varies greatly in different people, and, together with the area of the 
maximum anrestbesia, must be determined by a careful examination soon 
after any injury of a sensory nerve; later, fresh injury or neuritis may have 
caused much change. For this examination, blindfold the patient, and sup-

t~~tf;0;~~;~7 t~~e :h~f:c!~~f;;;t ,!~~ i! :ei<ll~~~nd0~~e a~~t?:!:~sf~~~ 
area and pass outward from this until feeling is acute as on the normal side. 
It is necessary to try the same spots several times, as patients often think 
they feel without really doing so. Usually the loss of sensation after section 
of a pure sensory or mixed nerve is such as to leave no doubt as to the 
nature of the injury. As regards motion, we can usually detect with ease 
which muscles are paralyzed after section of a motor nerve; but it may be 
difficult or impossible to do so when other muscles can produce, though less 
strongly, the movemeuts of those paralyzed. 

Later effects of section.-"rhen a purely motor nerve-e. g., facial-is 
cut, rapid wasting of the muscles results. The superficial parts may suffer 
secpndnrily from loss of that hyperremia which attends the contraction of 
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muscles, but otherwise they remain unchanged. If a growing part is 
deprived of motion, development of all its tissues will be imperfect. The 
effect of section ofa purely sensory nerve is best seen in the fifth . It was 
thought that intracranial division of this nerve produced kern.titis1 panopb­
thalmitis, and ulcers on mucous membranes; but these lesions are now 
regarded as due to neglected, because unfelt, injuries. 

In spinal nerves we have not only motor nod sensory, but also numerous 
vasomotor fibres. Active hyperremia, which might a priori have been 
expected from section of such nerves, has not been noted; but soon the skin 
supplied by the divided nerve becomes bluish from pas3i ve congestion, lax, 
cold, prone to chilblains, bul1ous eruptions, and slowly spreading u1cerations, 
which may extend to the bones of a part, or destroy the ends of fingers and 
show no tendency to heal. Sometimes, especia1ly upon the fingers and toes, 
and after contused or lacerated and often incomplete divisions of nerves, the 
skin becomes thin, tense, shiny, hairless, and the seat of intense neuralgic 
pain (cattSalgia), a condition known as" glossy skin" (Paget). Hair may 
grow excessively, sweat may be diminished or increased on such parts, nails 
become curved, opaque, furrowed, and brittle. 

Changes in muscles are even more marked. These at.ropby much more 
quickly than when merely kept at rest, and more quickly after an irritant 
lesion of nerve than after simple section. The fibres lose their cross-stria­
tion, degenerate and shrink, whilst their nuclei multiply, the interstitial con­
nective tissue increases pari passu (sclerosis), and sometimes becomes so loaded 
with fat that the shrinking of muscle is concealed. Adaptive shortening of 
unopposed muscles, whether paralyzed or not, is common and leads to deformity. 

Bones of paralyzed parts atrophy or fail in development. Joints become 
stiff and painful1 and it is said that in cases of irritant lesion and neuritis, 
they (e. g., finger-joints) may suffer as in ataxy (p. 332). 

How far these changes are due to vasomoter disturbance and lack of exer­
cise, how far to some 11 trophic" influence of the central nervous system, it is 
impossible to say. Regeneration of a nerve stops them all. 

REACTION TO ELECTRicrTY OF NERVE AND MusCLE AFTER INJURY OF 
NERVE.-Pressure and other slight injuries usually have no effect; but when 
the physiological continuity of a motor nerve is interrupted, ~.-ery character­
istic changes occur, grouped together by Erb under the name of reaction of 
degeneration. 

The peripheral end of the nerve under these circumstances rapidly loses 
excitability and conducting power as its fibres degenerate; both are gone by 
the end of the second week, or rather earlier. If, however, regeneration (p. 
414) takes place, these properties reappear, first in the more central, then in 
the more peripheral part, and conducting power is said to return first (Erb). 
Excitability reappears as the new fibres acquire medulls.ry sheaths. 

To faradism muscles behave just like the nerves-i. e., they rapidly fail to 
respond to the stimulus; but to the slowly interrupted constant current they 
react differently. To this stimulus during the first week the excitability 
diminishes, but then it rises until currents which have no effect on normal 
muscles cause strong contractions of those paralyzed, and the contractions 
differ from norm::il twitchings in being slow and drawn out. This state lasts 
perhaps six or eight weeks, and then excitability gradually disappears unless 
regeneration occurs. After four months the paralyzed muscles will not usually 
react to any form of electricity. They behave to mechanical stimuli just as 
to the galvanic. It is obvious that these signs are of great importance in 
investigating the nature of an injury of some standing, from the point of view 
of both diagnosis and prognosis. 
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TREA.TME:ST.-Complete section of a nerve is always, when possible, to be 
treated bj suture of the ends, no matter whether the injury be recent or old, 
provided, of course, that in the latter case spontaneous recovery is not cer­
tainly occurring, and it rarely does without suture. 

Suture of a nerve is performed with the finest catgut and a small round 
sewing needle, which will injure but fow fibres in passing through the central 
encl. Trim the ends till they fit accurately, then pass a suture of support 
through them about 1 cm. from the section, and two or more sutures of ap­
position close to the cut surfaces. Treat the wound most carefully, and fix 
the limb so as to take off all tension from the nerve. 

In old cases, and whenever a search for an end is necessary, apply 
Esmnrch's bandage, make a free incision, cut down upon the upper end, 
which often will have been felt or discovered by its tenderness, and then seek 
for the lower end: finding this is the first difficulty. Now cut off all or part 
of the bulbous ends, according to the distance between the ends, and sew them 
together. In some cases no position of the limb, even when coupled with 
stretching of the nerve, will allow of their apposition. Successes are, how­
ever, recorded when a gap of quite half au inch has been left i and though 
transplantation has not yet succeeded in man, Tillmanns has obtained a suc­
cess by cutting half through the central end a few centimetres above the 
division, splitting it in a downward direction, twisting the freed portion 
through 180° 1 and sewing it to the lower end. 

Extreme Hexion of a limb may be necessary to take off strain for ~;ome 
weeks after such an operation; it may be gradually relaxed as soon :lS re­
turning sensation is noted. Then the wasting must be treated (p. 413). 
Recovery may not occur for a year or even longer and be quite rapid 
then, or it may be very gradual. Failure must not be accepted and suture 
repeated until after a year has elapsed. Even then the effect of dissecting 
the nerve out of the surrounding scar-tissue, or of simply stretching it, should 
first be tried. 

DISEASES OF NERVES. 

Besides the l.Mual results of nerve in.juries above mentioned1 neuritis may 
ensue; neuralgia and sometimes spasmodic a:ffections start from such lesions, 
noel very rarely tetanus appears, or epilepsy with an aura starting from the 
scar. 

NEURITIS may be traumatic or non-traumatic i acute or chronic from the 
first, or the former may pass into the latter. 

CAUSES.-1\Iechanical inju1·ies, especially contusions, lacerations without 
complete division, or impaction of foreign bodiesj but even quite trivial sub· 
cutaneous injuries, slight strains or constant pressure, may induce neuritis, 
and severe ones are even more likely to do so. Cold is apparently a very 
frequent cause, as is most often seen in Bell's palsy (facial) and in sciatica. 
Extension of inflammation from surrounding parts is common; there is no 
better example than paralysis of the seventh, from inflammation of the middle 
ear. Syphilis, leprosy, and malaria are non-traumatic causes. Chronic 
traumatic neuritis occurs only with a special predisposition (Erb). 

)IQRBID ANATQ)[Y AND PATHOLOGY.-In acute cases all stages may be 
foun<l, from more or less marked hyperremia of the sheath up to purulent 
infiltration and sloughing of the nerve; usually the trunk is swollen uniformly, 
or presents fusiform enlargements due to a coagulable exudation of pinkish­
yellow color. 'rhe periueurium suffers most, but the medullary substance of 
Schwann is more or less broken up, and also a few of the axis-cylinders; the 
nuclei of the primitive sheath are said to multiply, anJ. infiltrating leucocytes 
are numerous. The nerve is softer than normal. 

27 
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Chronic cases are characterized by increase of fibroid tissue, causing uniform 
or localized swellings of the nerve and its adhesion to the surrounding tissue.~, 
whil~t the compressed nerve fibres atrophy iu greater or less numbers. Such 
nerves are often gray and very tougb 1 and they may be thin rather than thick. 

Either form of neuritis may therefore suspend or destroy the conducting 
power of more or fewer nerve fibres, and lead to the usual degeneration 
changes in their peripheral portions. 

Sometimes neuritis (ascending) extends rapidly or gradually, continuously 
or by jumps, toward the centre, the symptoms spreading with the disease. 
Branches higher up, other nerves, and even the cerebro·spinal centres, may 
then be attacked. 

The whole pathology is very obscure, the nature of the cause which leads 
to a centripetally spreading inflammation starting perhaps from a very slight 
contusion or strain, and affecting nerves only, is quite unknown. The pro· 
cess baa almost a. mysterious aspect. 

SYMPTOMS.-Acute nem·itis is very rare. It is said to begin not uncoru· 
monly with a rigor, high fever, and delirium i intense pain radiating along 
the affected truuk to its ramifications, and occasionally into neighboring 
nerves; some redness and cedema of th.a skin over it when superficial, and 
great tenderness, usually preventing the discovery of swelling of the nerves; 
muscular twitching is uncommon, but tonic contraction occurs; the symp­
toms and result vary with the intensity and outcome of the inflammation; 
usually the acute symptoms subside, and chronic neuritis remains. This is 
characterized by more or less constant, dull pain of a tearing, boring, or 
aching kind, increased by motion or pressure, ultimately associated with 
some anresthesia i no paralysis, but paresis and wasting, rarely fibrillar con.­
tractions. Proportionate to the number of fibres destroyed by the pressure 
is the peripheral degeneration: this is never entirely absent, and its results 
(p. 415) may be very marked. Especially do the finger-joints suffer iu neu­
ritis of the great trunks of the upper limb. The difficulty in these chronic 
cases is to eliminate disease of central origin, unless oue can feel a tender, 
thick, perlutps irregular, cord. 

TREATMENT.-In acute neuritis ice or belladonna fomentations should be 
applied along the nerve, and the pain subdued by morphia; this failing to 
relieve, a free incision down to the nerve and into its perineurium is recom· 
mended. In chronic neuritis the general health must be seen to (see 11 Neu· 
ralgia "),and syphilis or malaria must be treated; any local cause must, if 
possible, be removed. Free blistering over the nerve is very useful, also 
warm baths, and electricity to the muscles. In all cases give physical and 
physiological rest if possible. 

Stretching the nerve should always be tried if other treatment fails. 
NEURALGIA.-This is really the name of a symptom, of pain, which is 

usually intermittent or markedly remittent in character, now dying away, 
now shooting with intensity along the nerve. It may afifct a single branch 
or all the hranches of a nerve or several nerves, but it seldom occurs on both 
sides, and is never symmetrical (Fagge). "Tender points" develop sooner 
or.later, and are fairly constant for the different nerves, occurring at spots 
wbere they enter or leave bony canals or pierce fascire. Pressure or even a 
draught on these spots may bring on an attack, but usually the onset is 
spontaneous. The pain may be accompanied by twitching or spasm, vaso-­
motor, secretory and trophic changes. The i:.kin may be tender, especially 
during an attack; but Erb says careful examination will always show rela­
tive anresthesia. Proportionately, the general health seems little aftected. 

E'rIOLOGY AND PA'l'HOLOGY.-Fagge makes two forms: one, reflex, due 
to irritation of a nerve, which is not itself the seat of the pain, as in trifacial 
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neuralgia from a diseased tooth; the other due to some morbid proces~ in 
the trunk of the nene, as in sciatica. But in the majority of cases it is said 
that no change is discoverable in the a fleeted nen·e; so jf there is one mor­
bid state sublying neuralgia it is unknown. Very likely there is a group 
of central origin . 

Injuries, especially contusions and crushes, are sometimes the starting­
points of neuralgia, which begins after any wound has healed; in some of 
these cases pressure on a filament in the scar, in others a traumatic neuritis, 
is the immediate cause. PreEsure of new growths (especially cancers), aneu­
risms, callus, fragments of bones, or even of dilated veins, extension of in­
flammation from surrounding parts, impaction of foreign bodies, and especi­
ally exposure to cold and wet, are causes of the second variety, and demand 
that in all cases the whole length of a nerve, if possible, !:ihall be carefully 
examined for a source of irritation. Cauees of the reflex variety ore caries 
of teeth with its complications, exostoees of fangs, ulcerations, and involve­
ment of peripheral filaments in Ecars and inflammatory tissue (e.g., orchi­
tis). Besides these local cauEes there may be a neurotic family history, 
hysteria may be pre£ent, the patient may be suffering from nervous or gen­
eral exhaustion or anremia, or may have rnffered from syphilis or maiaria. 
In the latter case the attacks are probably periodic. 

V AHIETIE8.-The fifth is one of the commonest seats. Tic doulounux is 
the most severe form known . It consists of sudden, extremely severe fits of 
pain in the area of one or more of the branches of the fifth, lasting a few 
secon..is to a minute, and ceasing as suddenly as they begin: the paroxyEmS 
occur with varying frequency, and are less marked or absent at night; there 
may be remiesions of days or months. The general effects upon mind and 
body of such pain, often brought on by movements of ihe jaws, can be easily 
imagined. The patients are almost always over forty. The causei;; are quite 
unknown, but Tomes Sft)'S the teeth, though they mny be tender, are never 
at fault. 

A wilder form, pnroxy£mal, but with less marked remiesions, is often due 
to the teeth, and occurs in young and old, especially when they are dep1·eesed 
by illness, fatigue, -0r want of food. A meal often relieves at once. In all 
slighter forms of neuralgia of any branch of the fifth, have the teeth thor­
oughly examined . 

Sciatica.-The great sciatic nerve is that most often attacked next to the 
fifth. The pain is unlike that of tic, being much more constant and duller; 
its sent usually seems to be the back of the thigh, but it may extend down 
to the foot. After a time the limb feels cool, is wasted, its muscles are 
flaccid, and there is some anresthesin . The nerve is tender. The patients 
are chiefly men from twenty to forty, or older. 

TnEATM:ENT.-The general causes must be looked for and met by appro­
priate treatment, and a liberal diet with little 01· 110 stinmlont is almost 
always valuable. Anstie laid stress upon the value of fat, especially 01. 
morrhure. 

Any local cause must, if possible, be removed. 'Vith regard to drug­
treatment: iron in simple anremia, quinine, and arsenic in malarious and 
other obstinate cases, strychnia in nervous exhaustion and atonic dyspepsia 
may be tried. Phosphorus (gr. 1',rtb 4tis horis) in ol. morrhum has been 
strongly recommended i it acts within three days if at alJ. 

Great care must be taken to prevent a patient from seeking relief in 
chronic alcoholism or morphinism. Except in the moat severe and hopeless 
cnses morph., gr. -f-2 th to tth twice a day, will usually give ease. The 
patient should uever himself use the syringe. 
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As a local application the liniment of aconite or aconitia ointment often 
relieves, and counter-irritation may do so in the less severe cases. 

When treatment such as the above has failed, and even when, as is usually 
the case, the cause of the disease is unknown, two operations, nerve·stretehing 
and neu1·ectomy, remain. 

NERVE·STRETCHING.-This operation has been employed upon many nerves 
in very various morbid states, but in none with anything like the success it 
bas met with in neuralgia. Of 222 cases, 143 are said to have been cured, 
62 improved, and 17 unrelieved; its mortality is very slight (Omboni). 

It is thus performed upon the sciatic: a 3-inch cut is made above the 
middle of the thigh through the fascia, the biceps and seruitendinosus are 
separated, and the semimembranosus is drawn in with the latter muscle. 
The nerve is now seen i its connective tissue sheath is opened, and the trunk 
is taken between the forefinger and thumb and pulled with such force as the 

~f~h~l~:~~:~ll ti;:;efi;~tr!:~~s t~~tc~~~v~n~u t~~: ~~;~~d !~d,~~;db!~wt:e: I~~: 
trochanter and tuber iscbii, where it is covered by the gluteus maximus alone 
(its lower fibres must be cut), and lies outside the hamstrings. The results 
are no better, and the wound is more difficult to keep aseptic. 

But before cutting the skin it is well to try this bloodless method: with 
the patient on his back fully flex the hip and then slowly straighten the 
knee. This may tear some fibres of the hamstrings, and stretches the sciatic 
strongly. 

The branches of the fifth in the face are reached by short cuts made at 

f!ft~!oa:~~~~~~r:af ib:t~~~~n~~~gbi~:s%dht~e~~:r~~:if:}r:~:b?ta~v~~~~ecf~u1: 
just below the margin of the orbit, the mental midway between the alveolar 
and lower borders of the jaw, perhaps a little beyond the above line. A 
blunt hook is used to stretch small nerves like these, and less force must be 
used. 

The result of stretching is laceration of the medullary sheaths and of more 
or fewer axis-cylinders at the spot stretched, followed by peripheral degener­
ation and regeneration. Fibroid matting in and around a nerve is likely 
to be broken down; and Marshall suggests that it may paralyze the nervi 
nervoruru (sensory nerves of nerves) discovered by Horsley. Clinically 
large nerves, like the sciatic, are not paralyzed; but a sruall one like the 
facial is. 

N EURECTOMY is practised chiefly on the superior maxillary and branches 
of the inferior in cases in which pain recurs as the efiect of stretching passes 
off; it cannot, however, like stretching, affect the central part of a nerve. 
At least half an inch should be removed to prevent regeneration, which 
usually occurs after simple section. 

The inferior dental may be reached by trephining the lower jaw. The 
lingual can be felt beneath the mucous membrane below and behind the last 

~o;v~;e;h~:i~g ~~ef:~~te~~d b:cx~l!:~fis1:?t~: ~~!r~:~:~:rt~~~~!'; ~:~f1 ~~: 
infraorbital in its canal. For the operation and results see T. Chavasse, 
Trans. ]Jfed.-Chir. Soc., 1884, p. 145. 

SPASMODCC T1c.-This consists in the sudden involuntary contraction at 
longer or shorter intervals of one or several muscles; sometimes the twitch­
ings are almost incessant and interfere with sleep. 'Vhen the face is atl8cted 
the eyes may be suddenly closed at some important juncture. The seat and 
nature of the disease are unknown, but it sometimes dates from an injury. 
After years, perhaps, the spasms may shift to another part. 

Medicinal treatment is useless. Stretching of the facial may relieve Iris-
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t1·ionic ~asm, but rarely cures (Godlee, Tra11/l. Clin. Soc., 1882). In a case 
of perpetual spasm of the arm muscles, dating from a blow on the neck from 
& falling spar, in which the brachia! plexus had been stretched both below 
and above the clavicle without effect, J. H. Morgan began to divide the 
nerves of the arm, one by one, or their motor branches, but spasms then ap­
peared in the leg of the same side as well as in the arm, a result which Dr. 
Ferrier had feared. 

NEUROMA.-Tumors of nerve tissue are very rare (p. 135); "neuroma" 
usually means an encapsuled tumor growing from the connective tissue of 
nerves, a fibroma, myxoma, or sarcoma, roundish or fusiform, compressing 

~fs:t;:t~h:tt:;~ ~1~~:: !~~!8i0ng ~~~c~:~: :~~~:~ ~= ;::e~v:~ti~ot~~~cti:~ 
bruise tte nerve fibres, or months of neuralgia and palsy may follow the 
operation; If necessary a piece of nerve with a small tumor might be ex­
cised, and the ends sutured. 

TETANUS. 

DEFINl'l'ION. -Tetanus is n disease manifested by tonic or continuous 
spasm and rigidity of the muscles of voluntary motion. 

It is divided into idiopathic, or that which arises without wound; and the 
traumatic, or that which is caused by a wound; the latter is by fnr the com­
moner, but the occasional absence of wouncl seems established. Trismus in­
fantmn or neonalorum, which attacks children soon nfter birth, is frequently 
made a distinct species, but without reason. 

ETIOJ.OGY. -Traumatic tetanus is especialJy liable to follow lacerated, 
poisoned, and punctured wounds of the hands and feet, gunshot wound in 
particular; wounds in which nerves are exposed, or pus or foreign bodies 
confined under fosciro. Frequently a nerve twig has been found partially 
divided by the cutting instrument, or irritated by a foreign body, etc. It 
is said to have been caused bv a contusion with a schoolmaster's ferule, but 
this is doubted i it very rarelj follows clean-cut incisions. The doctrine that 
wounds of the extremities are more liable to cause tetanus than wounds of 
the head, neck, or trunk is perhaps to be explained by the more frequent 
occurrence of injury to the extremities. The period at which it may come 
on after an injury is very uncertain. Sometimes it occurs very quickly; 
sometimes during the inflammatory stage; often not till the wound is nearly 
healed i most commonly from four to fourteen days from the injury. 

Trismus neonatorum is prone to arise during the £rst nine dnys after birth; 
it seems to bear relation to the separation of the umbilical cord, and ther~ 
fore would rank as a form of traumatic tetanus. The tetanus arising after 
abortion may perhaps also be looked upon as traumatic. 

Causes favoring the occurrence of traumatic tetanus are exposure to cold 
and damp, fatigue, privations. Cold and damp take especial effect in tropi­
cal countries where the alternation from the heat of the day to the cold of 
the night is very slvlden and extreme. In military campaigns all the above­
mentioned predisposing causes are likely to obtain, and it is during such that 
cases of tetanus are most frequent, occasionally appearing like an epidemic. 
Tetanus is rarely absent from certain hospitals in India; and occasionally, 
after absence for years, small epidemics of two or three cases occur in hos-

f~~~!~/1~0\~~E~:~ts~ ~:na;~~ r:!~:rletect~~~~~:a~i;::a~~i a~0i~}!~~:~sdl~:;~~~ 
some have stated that it is contagious. 

Of idiopathic tetanus cold and damp are the most efficient known causes. 
It is chictly met with in tropical climates. Malaria. appears to give rise to 
au intermittent form of tetanus. 
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~fen are more subject to tetanus than women i the young and middle-aged 
more than the aged. 

SYMPTOMS OF TETANUs.-The patient first complains of stifl'ness and pain 
about the neck and jaws, as if from a cold, flexion of the neck is imperfect, 
and a finger in the mouth will feel the edges of the masseters; his voice is 
husky; it is difficult for him to put out his tongue, and his countenance ex­
hibits a painful smile, because the corners of the mouth are drawn out.ward 
by incipient spasm of the facial muscles; the al::e uasi are drawn out, the naso­
labial furrows deepened; the eyelids are half.closed but the eye muscles are 
rarely affected; the pupils are contracted. Next, the muscles of mastication 
and deglutition become rigid, so that there is great difficulty in opening the 
mouth and swallowing, especially liquids. The jaws may now become firmly 
clenched (trismus or lockjaw). The tongue is rarely rigid; saliva flows from 
the mouth because the patient is unable to swallow it. To these symptoms 
succeed a fixed pain at the point of the stomach shooting to the back, and a 
convulsive difficulty of breathing, indicating that the diaphragm and mus­
cles of the glottis are affected; and the spasm now extends to the muscles of 
the trunk and limbs, rendering them completely fixed and rigid. Various 
positions of the body are assumed in this spasm. The term opislltotonos de­
scribes an arching backward of the neck and trunk, more or less of which is 
usual; emprn.<stholono1J a curving forward, pleurosthotonos a lateral curvature, 
both of which are rare. 

The muscles of the extremities are not, as a rule, affected to so great an 
extent ns those of the trunk, neck, face, and jaws; their distal portions 
scarcely e\•er suffer. In the lower limbs extension predominates over flexion; 
in the upper, if affected, :flexion prevails over extension . The abdomen feels 
remarkably hard; there is obstinate constipation; frequently difficult mic­
turition from spasm of the perinea! muscles. This spasm never ceases en-

~i~~tu~e~u\~ ~~~aes:~n;!~:ya;m~ 
1~l~ :~~~hb:~i::: ~~:~~it~;nc~~n~~ng:::! 

livid, and there is dread of suffocation. Arrest of respiration is sometimes 
due to spasm of the glottis, but as a rule it is the result of spasm of the thor­
acic muscles and diaphragm (Ross). Such fits are easily brought on 
by any disturbance, such n.s an attempt to swallow, or by any other 
bodily movement or mental excitement, and most remarkably by slight 
causes affecting the surface of the skin--such as currents of cold air. This 
would look like hyperresthesia, but for touch and temperature the sensibility 
appears to vary, being sometimes exalted, sometimes lowered. The pain 
complained of during a convulsive seizure is that of ordinary cramp. Re­

.,axation occurs during sleep, but this is generally absent. Meanwhile the 
intellect is undisturbed, and the pulse is at first natural, except during a 
severe paroxysm, which quicken~ it and causes perspiration and thirst, or 
when there is fever. The temperature is generally raised from 101° to 103° 
F., and may suddenly become byperpyrexial; but even the most acute cases 
mav be afebrile. The urine has in some cases contained sugar. · 

t'ERMINATIONs.-If the case is to end fatally, the paro•xysms become more 
frequent and violent, and the breathing more and more embarrassed by 
spasm; the patient may die from exhaustion or from suffocation-either be­
cause the nervous system is wom out, or because respiration is suspended by 
the violence of the spasm long enough to asphyxiate. Asphyxia is probably 
less common than is usually thought, as carbonic acid relaxes the spasm be­
fore death occurs. Rose (Deutsche Chirurgie) believes cardiac failure before 
the resistance opposed by the touically contracted muscles to be the common 
cause of death . The heart sometimes stops suddenly. The most usual 
period of death is the third or fourth day; sometimes it is postponed till the 
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eighth or tenth, hut rarely later (chronic tetanus). The recorded case of a 
uegro who injured his hand and died convulsed in a quarter of an hour is 
doubtful i nod cases of death within twenty-hour hours are uncommon. 
"'\Vhen acute tetanus termiuntesfavorably, the recovery runy not be complete 
fur weeks or montbs; the remaining tendency to spasm may yield but slowly, 
and it is apt to he temporarily aggravated by very slight causes, especially 
cold aud damp. In some rare instances the disease bas been removed almost 
instantaneously by the removal of its exciting cause. Tetanus is liable to 
vary greatly in intensity. In some cases there may be only locked-jaw and 
some stiffness of the neck-muscles. These caaes have been cla~scd as partial 
tetanu8. 
PROG~os1B.-Acute traumatic tetanus is one of the most hopeless of dis­

eases: of 363 cases in the American civil war, 336 were fatal. 1 The idio­
pathic un<l chronic cases usually do well. Death very seldom occurs after 

i~: f~'~e~~t~i t~:~·nte~a~ t~~~~:~r~~=' ii!j:r; a~ds~~~ ~~~~;~e!~:u~~att~~ t~~:e:! 
the more favorable is the prognosis. Cases arising early and marked by 
spn.sms of increasing frequency and violence are nearly always fatal. Early 
suffocative attacks on attempting to swallow are said to be of bad significance. 
A high temperature, above 103°, and a frequent pulse are also signs of dan­
ger. Strabi~mus is regarded by Wunderlich as a fatal prognostic. 
DrAGNO~Is.-Tetanus may be distinguished from hydrophobia by the 

spasms being more contin:uous, by the clenched jaw, and by the patient 
being generally sensible and calm to the last; whereas in hydrophobia, if 
there are fits of general convulsions, there are perfect intermissions, and the 
patient is mostly delirious. 

In strychnine poisoning the mnsticatory muscles are, as n. rule, the last to 
be affected i the disease develops much more rapidly; there is generally com· 
plete muscular relaxation bet.ween the attacks. Death occurs commonly in 
less than three hours. Tetanus is sometimes closely simulated in hysteria. 
The din.e;nosis must rest on the general evidence of this emotional disease 
nnd upon imperfect simulation. 

:Monnrn ANATOMY.-Incrensed vascularity of the membranes and sub­
stance of the spinal cord and brain are amongst. the most constant changes 
noticed in the older books. The modern microscopical resParches of Lock­
hart Clarke, Dickinson, and others show that the cord may be swollen at its 
cen,ical and lumbar enlargements; its blood vessels distended, with here and 
there minute extravasat.ions. The changes affect specially the gray matter. 
The muscles are extremely rigid after death, and ecchymosed or ruptured in 
many parts. In certain cases a neuritis has been discovered ascending from 
the wound to the cord i in others no changes either in the wound itself or 
in the nerves proceeding from the wound. The blood is mostly uncoagu­
late<l. 

PATHOLOGY.-This is obscure; the changes in the cord and muscles a.re 
evidently reimlts, not the cause. There is obviously present during the dis­
ease au increased excitability of the spinal cord, nn<l with the evidence be­
fore us of the effect of strychnine poisoning, the question arises whether tetanus 
may not be clue to the presence of a poison in the blood. Another view is, 
that w\3 hn.vc to deal with an inflammatory condition of tbe spinnl cord 
brought n.bout by extension from the wound along the nerves. But either 
the rupid geocrn.tion of a poison in the system, or its generation in the wound 
and subsequent absorption, or the excitation of an inflammation spreading 
from n. wound, is most probably due to the action ofs1)me infective organism. 

1 C"irrulnr "\o. fl. WRr D··rnrtn11!nt. i'ur;;e-on-Ce11ernr~ OffiC•', dntN\ w11..~hingtun, "\uv. 1, 18G5. 
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Nothing is known on this point, however, and evidence is wanting both as to 
increase of the poison and inoculability of the disease. 

TRE.A.TMENT.-Tbe indications are: 1. To remove, so far as we are able, all 
conditions known or believed to have the power of exciting the tetanic state. 
2. To give the patient every chance of spontaneous recovery, by husbanding 
his strength till the disease shall cease of itself; and 3. To use any special 

'sedative or other treatment which the surgeon would sincerely desire to have 
employed on himself if he were the patient. 

For local treatment, all extraneous bodies should be removed from the wound. 
Render the wound aseptic, slitting it up freely if necessary, using sublimate 
lotion (1 in 500), and applying boracic fomentations. Measures have been 
proposed in order to remove local irritation-such as amputation; or division 
of the principal nerve leading from the wound; or making a ,!\:incision above, 
so as to isolate it and cut off as much nervous communication as possible; or 
destruction of a ragged, contused, ill-conditioned wound by the actual cautery, 
which Larrey practised with great benefit; or excision of the scar if cicatrized, 
or nearly so. Of late stretching of the main nerve or nerves of a part has 
been practised, with a view of temporarily destroying its conducting power 
(see 11 Neuralg-ia "). Ten of fifty-one cases recovered and eleven were relieved 
(Omboni). A:mputation 'is an extreme remedy of this class, and should not 
be recklessly practised. Curling (A Treatise on Tetanus, p. 122) observes 
that the tetanic condition of the spinal cord, when fully established, is mostly 
independent of its local exciting cause, and does not cease on its removal. 
Hence, treatment of the above kind must be adopted early if at all. 
GE~ERAL TREATl'aIENT.-The chief thing is perfect quiet. The room 

should be dark; the patient should neither speak, move, nor swallow oftener 
than he can help. The administration of remedies should be efiected as gently 
as possible. Everytbing harsh and violent should be avoided. Cold affusion, 
and the extraction of a tooth to admit an resophagus-tube, have each been 
known to cause death suddenly. 

In all cases an abundant supply of nourishment should be given, with wine 
or brandy. If nourishment cannot be swallowed, it should be given per 
rectum. (See Nutrient .Einemala, soups, etc., in the Appendix.) Where there 
is difficulty in feeding, Rose suggests giving chloroform twice daily and using 
a stomach tube. In some cases recovery has followed the use of spirits in 
large quantities. It may seem expedient to add quinine or muriated tincture 
of iron, if tbe debility be very marked. 

Constipation may require relief; but it is mischievous to irritate empty 
bowels, and under any conditions it is best to avoid cathartics in the estab­
lished disease. 

Ice to the spine is proposed by Dr. Chapman; but of this further experience 
is wanted. Tbe cold bath may be employed if the temperature rise suddenly 
to a dangerous degree. 

Warm baths or vapor baths may be employed to soothe the patient. 
Opium, .)r morphia, may be given in large doses, in the form of enema, 

suppository, or subcutaneous injection. The success of this drug is not great. 
Chloral hydrate enjoys the highest reputation as a sedative. Dr. ~IcNamara 

gives 40 grains of chloral at bed-time, and in severe cases an extra dose of 30 
grains at noon. He does not think it controls the individual attacks of 
spasms, and his purpose in the above is simply to rest the organism so as to 
enable it to bear the strain of the repeated attacks. Others strive to obtain 
constant sleep by repeated enema ta of the drug. 

Chloroform inhalation is employed to remove the spasm of the separate 
attacks. In hopeless painful cases it may be used freely and constantly until 
death occurs. It must be given very slowly lest it excite spasm of the glottis. 
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Iadifln hemp has been employed; it must be given in large doses. 
Curare, a poison which paralyzes by affecting the motor nerve endings, has 

been used with success. It may be injected subcutaneously in doses of mth 
to Thth of a grain i it is a poison of uncertain strength. 

Calahar bean, tobacco or nicotine, bromide of potassium, are other drugs 
which have been used. 

It is probable that chloral hydrate alone, or combined with bromide of potas­
sium, is the best sedative treatment to adopt in the milder cases. 

C'IIAP'l'ER XXXIl. 

IN.JURIES OF THE lIIUD. 

TnESE derive their importance chiefly from the frequency with which the 
injuries aftect also the brain, and from the danger that diseases of the super­
ficial structures will spread to the brain and its membranes. 

INJURIES OF THE SC.ALP. 

CONTUSIONS scarcely need treatment. Subaponeurotic hemorrhage may 
occur in considerable amount, forcing its way or gravitating to parts rlistant 
from the point struck; thus, discoloration of the forehead is common some 
days after a blow on the vertex. Cephalhrematoma, is a su bperiostenl effusion 
of blood, occurring usually on one parietal from strangulation of the veins 
by the os uteri during a long labor : it may arise in children from other injury. 
A ring of bone generally forms in the angle between the bone and raised peri­
osteuru. Absorption is perfect without any treatment. 

WouNDS.-Even the slightest should not be neglected; fortunately, abra­
sions and small cuts usually heal under a scab, or complications would 
probably be more frequent. 

'Vounds are divided into two classes: those which do not open the loose 
tissue beneath the galen, and those which do. In the latter, nothing is easier 
or more natural than that defective drainage and decomposition of the dis­
charges should lead to dijj"use subaponeurotic suppuration; and with this goes 
the danger that emissary veins will become thrombosed 1 and that the thrombi 
will undergo infective softening-leading to pyremia or conducting a septic 
inflammation into the skull and causing subcranial s!tppuration, meningitis, or 
cerebral absce88. Erysipelas is said to be an unusually frequent complication 
of wounds of the head, but this is denied by others. It may occur in either 
form of wound, and is, of course, favored by decomposing discharges. It may 
lead to subaponeurotic suppuration or meningitis, and be complicated with 
pyremin. Its characteristic rnsh is often absent, only a pale and redematous 
swelling resulting in the tough tissues of the scalp; but it extends irregularly 
on to the face and neck, where its sharp red edge generally appears. Early 
general symptoms, the absence of much deep swelling, irregular extension 
beyond the attachment of the aponeurosis, early affection of glands, and 
possibly the presence of a characteristic rash, must be relied upon in the 
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diagnosis between erysipelas and diffuse subaponeurotic suppuration; the 
distinction is often impossible. 

TnEATMENT.-There is nothing special in the treatment of wounds of the 
scalp. Hemorrhage is often free, the part being very vascular. If not easily 
checked by pressure, acupressure by a needle used to close the wound will 
at once succeed, or bringing the edges together firmly by ordinary sutures. 
It is difficult to seize vessels with forceps in the dense tissues of the scalp. 

The danger of sepsis and imperfect drainage being so great, no effort should 
be spared to prevent their occurrence. First, shave t!te head for some dis­
tance round the wound; in bad cases shave the whole scalp. Drain thor­
oughly all wounds of the galea which are sewn up, bringing the tubes out at 

~~~=~0~biitq~~~~~ ~r~out~ ~~~1t:s k:~t ,!~t~hth!~~~f!c~.ecg~a~!i~n~?:i ,~~~t!d~ 
re<.juire no drainage. 

It is very difficult satisfactorily to disinfect the scalp; wash it well with 
soap and carbolic lotion, using a brusb1 the wound being tightly plugged 
with wool or lint steeped in sublimate lotion; then wash wound and scalp 
with sublimate lotion. Now bring together the edges with sutures; if the 
drainage is free1 there is no danger in their use. Either a gauze or wool 
dressing may be used, over all a firmly applied bands.ge, adapted to maintain 
uniform pressure on the wound and to prevent all slipping of the dressing. 

If the edges of a deep wound lie well together use no sutures, but apply a 
small ahsorbent antiseptic dressing with uniform pressure. 'fbe practice of 
sealing these wounds with dry lint and blood or strapping is thoroughly bad. 

Under this treatment cases in which most of the scalp has been torn off by 
cart-wheels or machinery do well. No matter how dirty and bruised a piece 
of scalp may be, clean it carefully and fix it in place. 

Diffuse cellulitis will be indicated by the ordinary symptoms (p. 152), and 
must be treated as usual. The temperature gives the earliest indications of 
inflammation. Fluctuation will probably not be obtained even though sup­
puration has occurred; pain, tense swelling, and continued high fever, are 
its signs, and should be met by short incisions through the galea1 made too 
early rather than too late. It is impossible to avoid wounding small nrteries1 

but bleeding should be quite stopped before the patient is left. Even a 
woman 1s head must be completely shaved in these cases. 

INJURIES OF THE SKULL-BONES. 

CoxTUSION occurs chiefly in compound injuries from considerable vio­
lence, often insufficient to cause fracture1 such as the oblique impact of a 
bullet; it may cause death of the parts struck and contusion of the brain, 
either beneath it or on the opposite side, and in septic cases suppurative osteo­
royelitis, iutracranial suppuration, and pyremia are not uncommon. From 
the injury to the brain or consecutive inflammation, symptoms rendering the 
patient unfit for work not uncommonly result-e. g., epilepsy. 

FR.\CTURES are almost always due to direct violence applied with flat, 
blunt, sharp, or pointed objects of all sizes; special cases are: blows on the 
chin, cracking the glenoid foss::e and even driving the condyles of the jaw 
into the skull; or falls on the feet or buttocks, when the skull is driven on 
to the spine; or falls on the head upon soft earth1 when the after-coming 
spine drives in the condyles. The force necessary to fissure some skulls is 
very slight. 

All forms are met with. Fissures are the most common, due generally to 
violence acting over a large area, as in falls on the head or blows with a 
rifle-butt. They almost always start in the roof, from the point struck, and 
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may be limited to it or extend into the base. Usually fissures from blows 
on the frontal pass into the anterior fossa, on the parietal into the middle 
(the mo;;t common), on the occipital (Fig. 161) into the posterior (Aran); if 
the violence is great, fissures may extend through all three fossre. A fissure 
extending from the posterior to the middle fossa generally passes through 
the internal auditory canal and tympanum, whilst fissures of the middle fossa 
frequently fracture the tegmen tympani, cross the line of the middle menin­
geal (anterior branch), and extend forward into the cribriform nod orbital 

FIG. 161. 

plates. At the moment of origin the edges of these fissures may gape or be 
displaced on each other sufficiently to tear structures closely bound to the 
bone on each side-e. g., sinuses or the middle meningeal, especially when 
in ita bony canal. In cases of great violence fissures may enter sutures, open 
them for some distance, then as suddenly leave their line; they commonly 
paS3 across the basal foramina, perhaps injuring the contents. 

Rarely, nfter a. blow on the head, a fissure of the orbital plate is found; 
and either there is none starting from the point struck or it does not reach 
the orbital plate; this is a fracture from indirect violence by contrecoup, and 
due to the general change of form which the skull undergoes when struck at 
one point. It is of little importance. 

'Yhen n. fracture is produced by the corner or edge of a brick, a hammer, 
a sabre, bayonet, or bullet, a gutter-like depression (Fig. 162) of the outer 
table is found, or a considerable piece of bone is loosened, or there is a more 
or le:;s clean-cut hole in the skull, and fissures may radiate (starred fracture) 
from the seat of injury. Very rarely a bullet or other body produces a 
simple concave depression of the outer table without fissuring. In all these 
cases, many of which rank as punctured or incised fractures, the inner table 
is much more widely splintered than the outer (Fig. 163), its fragments carried 
inwar<l, and perhaps through the dura mater, into the brain . There is l ittle 
or no such splintering from a rapidly travelling conical ball; the greater 
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the force and the more suddenly it is applied, the less marked it is. In the 
slower sii.ghter injuries the force spreads; a1so, the table first struck is well 
supported, that last reachf>d is practically without support. 

Fractures may be simple, com.pound, or complicated by depression, or 
injury to the membranes or brain. Their seriousnes.s depends largely upon 
the complications. 

Fw.162. 

r mct urc<I ~ku ll with 1le1,r<--·i"n nnd 
lh·nn• 

Fm. 163. 

8J'linteringandde11reMion ofinoertnl>le. 
St. Mary '1 )lu-.e11m. 

DIAGNOSIS. Fractures of the vault.-A simple fissured fracture cannot be 
felt through the scalp, especially when this is much bruised. 'Vhen the 
bone is depressed, effused blood often conceals it, but a careful examination 
of the shaved scalp may show a depression at one part, bounded by a sharp 
edge. This edge and depression may be simulated by a firm clot at the 
margin of a small fluid extravasation under the scalp, but the clot yields to 

r::!f u:; t~~ds~~~:5ndi~i: sk~~~d T~1: e~~~:~~tp~e~~:~i~j~;f::e:n:~~:;:~i 
litic disease must be thought of, also depression of the outer table, genera1ly 
of the parietal aud often symmetrical, due to atrophy of the diploii in old 
people. Irregular formation of a suture, one bone-e. g., occipital-being 
too prominent, bas led to the suspicion of a suture being opened. 

In young children great indentations may be produced, due to green.stick 
fractures. There are often no symptoms whatever, and the bone may, in 
time, rise to its proper level. 

Abnormal mobility and crepitus are found only when there are detached 
fragments (rare); remember that the brain lies beneath them. 

When there is a wound the edges should be held apart, the wound well 
sponged and examined with a good light; a fissure oozing blood may be 
seen; more often it is felt by the nail passed carefully over the bare bone 

!~t~~e ~~~e~t}~~!~u!~, 1:~Ju;en~l!m~~~~~~~ ~W~~~~:~eton~!a~0~i:~s~~~e ~ 
a suture where there should be none. Splintering and depression, crepitus 
and mobility may be recognized, or there may be brain substance in the 
wound ; rarely cerebra-spinal fluid escapes. 

Fracture of the base of the shtll may sometimes be suspected from the 
thrusting of foreign bodies into the orbit, nose, or ear. Much more often the 
patient has hart a fall or blow on the head i be may be sensible or insensible. 

~~:;eef: !~!e~v~~n1~1; {:a~~;ef~~~;vf!/~;~~:~:sti:0fh~~:t~~;it:h_[:e~0h:~o;~ 
rhage (l) from one or both ears, due to fissure through the tympanum and 
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its membrane; it issues through the latter. but is too free to be due to rup­
ture of it alone, and injury of the external ear must be eliminated; (2) from 
the nose or pharynx, from fissure of the cribiform plate, or across body of 
sphenoid, or it may come from the ear down the Eustachian tube. Direct 
injury of the nose and pharynx should be eliminated. The blood may be 
swallowed and subsequently vomited. In these cases the fracture is neces­
sarily compound. (3) Ecchymosis beneath the conjunctiva bulbi, in fissure 
of the orbital plate, tearing the periosieuni; it appears usually after two or 
three days near the outer can thus, and may cause considerable chemosis. It 
does not occur in all cases of this fracture. If there has been any injury to 
the lids, causing them to become filled with blood, ecchymosis beneath the 
c'Onjunctiva loses much of its value, as blood often passes from the lids to 
the ocular conjunctiva, and always at the outer side; but chemosis is rarely 
extreme (Lucas, Guy's Hospital Reports, xix.) . Of course, the lids may be 
filled with blood from a fissure. Escape of cerebro-spinal fluid, generally 
from the ear, rarely from the pharynx, nose, or vault, may appear without 
precedent bleeding, or nfte1· free hemorrhage. For this symptom the arach­
noid must be torn 1 and the subarachnoid space opened-usually where it 
enters the internal auditory canal, round the eighth nerve. This fluid may 
run for days at the rate of six or seven ounces a day; it is clear, contains 
little albumen and a trace of sugar, often demonstrable only after concen ­
tration. Hewett records two cases of free discharge of fluid from the ear 
without fracture of the petreous part; source? (u Lectures," Medical Tim.es, 
1855 and 1858). In children this fluid may collect under the galea, form­
ing perhaps a pulsating swelling (traumatic cephal-hydrocele) which is said 
always to communicate with the ventricle. E.-wape of brain-substance is, of 
course, proof po!iitivc. 

Nerves may be injured in their foramiua by fissures or pressure of clot; 
most commonly the seventh and eighth suffer, causing facial paralysis and 
deafness1 and loss of sense of balance has been noticed from injury to semi­
circular canals(?). Various disturbances of sight result from extravasation 
in sheath of the optic. Lesion of other nerves is rare. Paralysis of seventh 
may appear in the first to third week and disappear after a month, due to 
copious formation of callus (Marshall) or to neuritis. 

TREATMENT.-Contusion of bone at the bottom of a wound requires no 
treatment but that proper to keep the wound aseptic. Subsequent abscess 
may call for trephiniug, and this operation has apparently saved patients 
after well-marked pyremic symptoms from septic osteomyelitis bad set in. 
If a simple fracture is suspected, absolute rest and quiet, ice to the head, a 
darkened room, light diet, no stimulants, and attention to the bowels will 
form the treatment. These form part of the treatment of almost all severe 
head-injuries. When the fracture is compound there is nothing to add to 
what has been said concerning the treatment of serious scalp wounds, except 
again to urge the importance of obtaining and maintaining asepticity. All 
foreign bodies, such as hair in the fissure, impacted bullets, must be removed. 
The wound, if ]arge, must be sewed up and drained, that union by first in­
tention may occur. When the fracture is compound through the tympanic 
membrane, the external ear must be carefully disinfected with chloride of 
zinc (five per cent.), carbolic or sublimate lotion, and covered with gauze or 
salicylic wool which will receive all discharges. A pad of wool should he 
worn for six weeks after such an injury. A fissure of the cribriform plate 
and olfactory membrane must be left to nature. 

A simple depressed fracture without symptoms is common in children, and 
way be left alone, or elevation by" pneumatic traction/'-i. e. 1 exhaustion 
of nir in a dry cupping-glass or receiver of an air·pump fixed over the de· 
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pression-tried. In adults such injuries are rare, and the probability of the 
skin sloughing over them must be guarded against. If there are no symp­
toms, even though some depression is diagnosed, do nothing. 

In a compound depressed fracture, and in all cases of incised and punctured 
fracture, and of depression without fracture of the external table, the rule is 
to remove all detached fragments, to pick out any that have pierced the 
dura mater and penetrated the brain, to ele,·ate and leave those which re­
tain their connection with periosteum and dura mater unless drainage seems 
to require the removal of one or more of tberu. The reasons for this are: 1, 
that the depressed fragments cause compression of or irritate the dura mater 
and brain; 2, that the irritation will be greatly increased if decomposition 
of the fluids occur, and that secondary perforation of the dura by a frag­
ment is likely then to happen, if it has not been present from the first; 3, 
that such irritation, if the cases recover, is likely to lead to neuroses such as 
epilepsy. 

It is uncertain yet how far antiseptics will modify the rule. It must be 
rare for a Oepression of the skull to cause any great diminution of the brain 
cavity, so, although such diminution is very sudden, it does not seem likely 
that mere depression of fragments, often lying loose on the dura, is a fre­
quent cause of compression; insensibility, if present, is much more probably 
due to concussion or hemorrhage. In aseptic wounds absolutely loose frag­
ments would probably live, as does the circle removed by the trephine if re­
placed i and sepsis may be prevented in cases seen early. But asepsis can­
not prevent the irritant effocts of the fragments upon the brain. At present, 
most people will prefer to follow the above rule; departures from it should 
be made only in strictly aseptic fractures over the motor area, without mono­
plegia or monospasm; elsewhere laceration or even impaction of splinters 
in the brain cannot be detected except by sight or touch . 

To carry out the ·accepted treatment, it may be necessary simply to open 
the wound and remove the fragments, seeking carefully all round beneath 
overhanging edges for loose bits of the inner table; or, some of the frag­
ments being jammed, a bit of sound bone must be cut away with Hey's saw, 

r:~tf;~t~r~~~~~ ~0~~r~n~u~~~tt1~e~0~~0f~~~~di 1rrt;c0t~:~,c:: S0si%e;1:ta1e~r~;~ 
sion of the outer table, it will be necessary to enlarge the opening or make 
one with a trephine before the elevator or forceps can be inserted. Treat 
the case like an ordinary wound; if long exposed before seen, disinfect with 
chloride of zinc (five per cent.) or sublimate lotion upon plugs of cotton­
wool; be careful that little runs into the cranial cavity when the dura is 
wounded. 

The intracranial complications of fracture will be described in the follow­
ing sections. All compound cases, should they become septic, are of course 
liable to the septic diseases of wounds. 

RE..,ULTS.-Practures of the skull and all injuries of the head are much 
less fatal in children than in adults; it is quite astonishing from what in· 
juries, including large losses of brain substance, children recover. Formerly 
fracture of the base was looked upon as a fatal injury, but this it was shown 
not to be before antiseptics were used. E\·idence is rapidly accumulating 
to prove that the mortality in all injuries of the head with wound has been 
greatly diminished by modern modes of treatment. 

The tendency to formation of callus in skuH-fissures is very slight, prob­
ably because of the absolute fixity of the edges and consequent absence of 
irritation. In thin parts it is not uncommon to find fibrous union only; 
or, in the macerated skull, a. chink with rounded borders, occasionally inter­
rupted by a bridge of bones. Where considerable pieces of bone have been 
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removed, the gnp is closed only by a fibrous scar which moves with the brain. 
A metal or vuh::anite shield must be fitted over the scar in these cases. 

'VouND OP THE Dmu MATER is a very serious complication of fracture, 
because it admits germs and irritant fluids to the cranial cavity, and thus 
leads to septic meningitis, the great cause of death in compound fractures not 
immediately fatal Jrow injury to the brain. Asepsis1 free drainage, and 

f,ro~ision for early union of the wound make up the appropriate prophy­
ax1a. 

HERNIA CEREBRI is not uncommon in these cases, especially in the :voung, 
and is more likely to occur through a small than a large aperture. The true 
variety is due to serous or purulent exudation within the skull i if the drain­
age is insufficient-and a small aperture is more easily closed than a large 
one by the br:tin falling against it- intracranial pressure rises and more or 
less brain-substance is forced through the aperture, and this occurrence is 
much facilitated by the inflammatory softening and swelling of the brain be­
neath the aperture. There is also a false variety, of almost pure granulation­
tissue, and either form may contain much extravasated blood. Tbe fungus is 
a round, more or less pedunculated soft mass of red color or clot-like aspect, 
sometimes covered by a layer of pale lymph. It may increase rapidly to a 
large size and recur if sbavet.l off, or it may remain stationary and of small 
size, finally shrinking and healing. It pulsates with the brain. It may 
contain very little recognizable brain-substance, but consists chiefly of ex­
travasated blood, round cells, etc., or viceversii. 80 much cerebral substance 
may protrude that slicing off of the hernia has opened the ventricular cavity. 
The hernia usually appears a few da.ys after the injury, but may not do so 
for weeks. Rarely it results after syphilitic necrosis of the skull, the dura 
mnter probably being softened by round-celled infiltration. 

The great majority of cases in which hernia cerebri occurs die either from 
diffuse meningitis or abscess beneath the swelling. In a case at University 
College Ilospital, the hernia contained large numbers of varicose nerve-fibres 
and myelin drops, and was apparently formed by the upper ends of the as­
cending frontal and parietal convolutions, and a cavity full of yellow fluid 
beneath it separated the cortex of the parietal lobule and ascending parietal 
convolutions from the corpus striatum. The child died of meningitis, but 
in consequence of the nbove state of matters, the convulsions did not affect 
the left limbs, which were paralyzed from the first by laceration of their 
centres. 

TREAT;"i!E~T.-Sometimes without any treatment the hernia shrivels and 
disappears; it has been known to skin over and remain as a pulstlting swell­
ing. Pressure applied to it usually hastens the appearance of compression 
symptoms. Sometimes, but rarely, shaving off the mass and applying a lead 
plate over the stump has been succesaful. Of eighteen cuses from gunshot 
fracture of the skull, complicated by laceration of the dura and brain, four 
recovered without operath·e interference, the bernia shrinking, granulating, 
and finally skinning over, leaving a depressed pulst_tting scar; the re:;t, 
whether left alone, compressed, or.shaved off, were all fatal (Circular No. 6; 
"War Department, Surgeon-General's Office, 'Vnshington, NO\·. 1, 1863). Ex­
treme cleanliness, absorbent dressings, cold to the head, absolute rest, low 
diet, and purgation, seem indicated to prevent inflammation and keep the 
bloocl·pressurn low. 

G}:NCHAI. INJURIES OF THE BRAIN. 

All violence reaches the brain through the skull and the superficial soft 
pnrts. Sometimes nil lhrce are more or less injured, sometimes only one i 
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and, naturally, injuries of the brain are by far the most important. These 
naturally fall into two classes according as they are general, affecting the 
whole mass of the brain, or local, damaging only a portion or portions of its 
substance; in the former we have concussion and comp1·ession, and in the 
latter contusions and wounds. 

CONCUSSION OF THE IlRA.IN, 

Concussion is a state much resembling shock but distinguished from this 
by the greater tendency to insensibility, and characterized by the fact that 
it is due to direct or indirect violence to the brain. The force which causes 
it is usually diffused over a considerable area and does not act with extreme 
suddenness. 'Ve know nothing of the mo1·bid anatomy of cases which do not 
die; in fatal cases congestion of the vessels, punctiform or larger ecchymosea, 
and laceration of the cortex away from the motor area are found, the coarse 
lesions being insufficient to account for death. An experiment of Lister 
seems to us to throlV some light on the pathology. Studying the effect of 
electricity in producing inflammation in a frog's foot, he caused insensibility 
by sending through the brain the current which be subsequeutly passed 
through the foot. In the latter stasis in dilated vessels resulted, and as this 
after ii time cleared up, consciousness also returned. The vessels of the brain 
doubtless suffered like those of the foot, and of course all the tissue elements 
of the part suffered like the vessels; the alteration is visible in neither case, 
but it is nevertheless sufficient to impair or even arrest function . Similarly, 
mechanical force transmitted across the head will doubtless produce an in­
jury of the cerebral cells, impairing or arresting their function; its effect is 
universal, depressing all the centres, and most so the more delicate ones of 
the cortex. The result of concussion of the cardiac and vasomotor centres 
is probably to cause directly that vasomotor paralysis which is reflexly in­
duced in shock (p. 165). The violence may be so great as to cause local 
visible lesions, contusions, such as have been noted in fatal cases, but these 
do not belong to concussion, pure and simple. Koch and Filehne have 
shown that all the symptoms of fatal concussion may be produced in animals 
by prolonged gentle hammering of the skull ; yet the microscope reveals no 
lesion of the nerve-substance. Force, except compressing, can scarcely be 

ap$~~~~!~~~~1~s:~\?e0;~d~~~~~~~ :e~~t0~~:fus~~~~~:s~o~.neas, from which 
the patient is easily roused to answer a question, increasing up to the deepest 
insensibility, with loss of superficial reflexes; the limbs are more or less 
flaccid, the sphincters may be relaxed. The pupils are equal and generally 
small, but they dilate in extreme cases; the pulse is quick, feeble, intermit­
tent, or hardly perceptible; the breathing is slo'w, shallow, and regular, or 
only a feeble sigh occurs at intervals; the surface is pale, cold, and often 
clammy, with a ghastly, death-like aspect; the temperature is more or le~ 
depressed. Vomiting may occur once or repeatedly i it is not present in 
very slight or very severe cases, and it oft.en indicates approaching reaction 
and return of consciousness. The symptoms of a slight or serious case may 
easily be picked out from the above. Any paralysis or twitching shows that 
the case is not one of pure concussion, but includes some local lesion. Dia­
betes melliLus or insipid us may be a symptom, and sometimes persists; due 
to injury of centre in fourth ventricle. As to duration, insensibility may 
pass off in a few minutes or hours, or may last, in its slighter forms, a week 
or more. But in the latter cases laceration and subdural hemorrhage have 
almost certainly occurred. 

As consciousness returns the surface warms, the pulse becomes fuller and 
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isleaclier, and the temperature rises perhaps to 100° F . Headache, drowsi~ 
ner:<, inability lo think, and sometimes tendency to vomit, remain for hours 
or days. Sometimes the reaction is excessive, being accompanied by severe 
throbbing headache, obvious pu]sation of the carotids, flashes of light, noises 
iu the ears, with intolerance of light and sound; the eyes are sutlUsed, and 
the face flushed, during this vascular disturbance. It is said that this may 
run au to meningitis, but such a termination must be very rare in simple 
concussion uncomplicated by wound . 

The symptoms of concussion may pass directly into those of compression; 
or the latter may supervene after an interval of consciousness. Concussion 
is occasiounlly succeeded by a peculiar state which may last some days. The 
patient lies ns if in tranquil sleep; his pulse is regular, but on the slightest 
exertion it rises to 130 or 140, and the carotids beat vehemently i when 
roused he answers questions, but immediately relapses into unconsciousness. 
Some patients in this state resemble somnambulists; they may get out of bed, 
bolt the door, shave, or make water, but still are insensible to what passes 
around. Concussion may leave feeble health and intellect; impairment of 
memory or of the senses, especially of smell and hearing; and lack of self­
control, with tendency to extravagant actions after drink or excitement. 
Insanity may occur in distinct relation to concussion ; and Savage has seen 
instances of chil<lren, begotten soon after the father had recovered from 
se\•ere concussion, incurably insane, other children being healthy. 

Pn.OGNO~Is.-Inseni:.ibility so deep that the superficial reflexes are absent, 
great feebleness of the pulse, and marked depression of temperature are of 
evil import. 

TnEATMENT.-Treat the collapse. Place the patient in bed with the head 
low, warmly covered, with hot bottles at feet and sides; a little hot coffee 
may be given if the patient can swallow. Unless the depression is danger­
ous, it is best not to use other stimulants, as there is always the possibility 
that hemorrhage from torn vessels is threatening, or that over-reaction may 
be provoked. If the collapse is dangerous, stimulants, subcutaneously, by 
mouth, or rectum, must be freely use<l i also excitation of the skin. 'Vhen 
the pulse is very small and rapid, atropin cm- -rh gr.) may be given sub­
cutaneously. In prolonged insensibility, feeding must be carried on by the 
mouth, rectum, or stomach-tube. During insensibility, examine for other 
injuries (fractures, dislocations, etc.) , and treat them . 

'Vhen consciousness has returned an ice-bag to the head is usually com­
forting, nud cold should be energetically used (by Leiter's tubes if possible) 
and the head raised if overaction or compression is threatened. The diet 
must be light and unstimulating. Keep the bowels open by medicine or 

~~~:~~~~11d ~=not:~t~:dt~:~l~~~:ti~~n~~=dPas!J~~~enC~~~~:~!t~~r~eecJ 
must be insisted on until all symptoms ure gone; and rest of mind is advis­
able for at least four to six weeks-six months, if possible-after any head­
iujury causing insensibility. Intemperance of all kinds is to be strictly 
guarded against. For troublesome after-effects, headache, loss of memory, 
etc., change of air, rest of mind, regular habits and diet, bathing and braciug 
treat111ent are the remedies. 

COMPRESSION OF THE BR.ArN. 

ETroLOfiY AND PATHOLOCY.-Any conditiou which either diminishes the 
cavity of the skull or increases its contents must cause compression of the 
brain, provided that the diminution or increase is so marked, and takes 
pince with such suddennees, that compensation by distention of' the spinal 

~8 
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dura mater, by the absorption of cerebra-spinal fluid, and later by atrophy 
of the brain, is impossible. 

The causes connected with injury are (1) Extravasation of blood from 
any vessels in the skull. (2) Depression of bone and introduction of foreign 
bodies into the brain-cavity. (3) Accumulation of inflammatory products­
serous effusion or pus-or of simple cedema-fluid in the skull. The first two 
cause immediate or early (within twenty-four hours) compression, whilst the 
last manifests itseJf later. Apart from all injury, rueningo-encephalitis may 
of course occur, and certain rapidly growing vascular tumors may be accom­
panied hy attacks of coma with compression symptoms. 

The general effect of the above causes is to produce rise of intracranial 
pressure} and this surely leads to slower circulation through the brain . The 
adult skull is quite unyielding, and the result of (say) hemorrhage into its 
cavity is first to displace some cerebra-spinal fluid iuto the theca vertebral is, 
which becomes distended. As the limit of distensibility of the spinal dura 
mater aud the structures covering it-especially the posterior atlanto-occi­
pital ligament-is reached, intracranial pressure rises much more rapidly 
than at first, and small increments to the contents produce a great result. 
Pagenstecher found that a very variable amount of wax-2.9 to 6.5 per cent. 
of the whole contents-could be injected into dogs' skulls without causing 
symptoms; and this variation may explain why, of two patients with equal 
small extravasations, one may have no symptoms whilst the other is coma-

~fs:he ~;[~1~~i~~i~h~~~n;h i:~r~srs:i:c ~~ds~;!s~<f~~:ts ~~r::~;i~i~:,t~h~~:~~ 
of more or less complete compression of the capillaries. A very slight 
diminution of the diameter of capillary tubes was found by Poiseuille greatly 
to diminish the delivery from them-e. g., diminution of the diameter of a 
capillary tube by one-tenth reduces the delivery to little more than half; 
and as experiment has shown that inflammatory effusion or hemorrhage may 
raise the intracranial pressure even above that in the cerebral capillaries, 
the flow through these would sometimes be absolutely arrested were it not 
for the resistance of the tissue in which they lie. 

Action of hypercemia.-If, when the tension in the cerebra-spinal cavity or 
any other closed space is at a certain point, even a slight addition to tbe 
contents will impair the circulation, it is obvious that any hyperremia will 
have this effect, for an abnormal quantity of blood will be introduced into 
the cavity. In mechanical congestion not only is this so, but transudation 
and further addition to the intracranial contents quickly result. In passive 
hyperremia due to loss of vascular tone, much of the arterial force, usua.1ly 
met by the contractility of the vessel, is transmitted to the cerebro-spinal 
fluid, the circulation lags and transudation is increased. This, under the 
above conditions, leads to further compression of the capillaries and a circulus 
vitiosus is once more established. Active hyperremia in a closed cavity, in 
which high tension already exists, will similarly impede the circulation. 
The analogy between the eye and the brain as regards their circulatory 
conditions is obvious (Leyden); in chronic glaucoma, in which the intra­
ocular tension is raised, pulsation of the veins is either present or easily 
induced by slight pressure with the fiuger, the blood being driven back out 
of the retiual veins to make room for the blood rntering the arteries at each 
systole. Similar pulsation has been seen through a window in a dog's skull. 
It is perhaps to active hyperremia that some apoplectiform attacks in tumors 
of the brain are due; and the harm which hyperremia of any kind-active 
or passive} acute, frequently repeated or constant-may do in cases of head-
injury is obvious and has been known practically in all times. . 

Finally, experiment and observation have shown that parts of the bram 
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are nut all similarly or simultaneously affected by general rise of pressure 
and br consequent au~emia. The highest centres in the cortex are the most 
4lt::licate, nod drowsiness, pMsing ou to insensibility, is early induced. Some 
of the lower ceutrca in the medulla and pons are at first stimulated by anre­
mia-e. g., the vasomotor centre, causing rise of arterial pres:;ure i the vagus 
centre, causing slow pulse and to some extent keeping the pressure down; 
and still later, when these centres are paretic, the spasm centre (Nothnagel) 
mny be excited and general convulsions occur i ultima~ly all_ are paralyzed. 
For experimental proofd of these statements see Bergmann, Kopfverletzun­
geu, Dwtsche Ohirnrgic, p. 324. 

8Y:'>IPTOU:3.-Cliuical cases of head-injury are almost invariably mixed 
lesions, concussion, cornpres:;ion, laceration, and so forth; and it is therefore 
very diffic·ult to extract from them the symptoms which should be attributed 
to each morbid condition. Consequently experiments upon animals have 
been macle. 
Leyden'~ researches upon animals ( Virch. Arch., 18661 Bd. 37, S. 520) 

and Pitgenstechcr's (E:cp. it. Studien u. Gehirndruck, 1871) give the following 
as the signs of pure compression, and their results are well borne out by 
clinical observation. 

Paht is probably the first sign and is thought to be due to tension of the 
clura mater, supplied largely by the fifth; then, as the intracra.uial pressure 
rises, drowsiness appears and progressively deepens into stupor and absolute 
coma~ymptoms which are due to interference with the circulation in higher 
centres of tbe cortex. This region is supplied by capillaries only, springing 
from the pia mater, n.nd is peculiarly sensitive to aua:imia.. Sudden high 
pre~ure (e.g., raising from 100 to 200 mm. of mercury, P:.1.geustecher) caused 
general, epileptiform, clonie spasm .. !, usually ending in opisthotouos; they are 
due to more or less complete nuremia of the brain (Kussmtwl nod Tenner), 
nnd are rare in mn.n, for depresaecl bone alone1 perhaps, never (Bergmann) 
causes symptoms of general compression, and extravasation of blood is always 
gm.dual. Direct pressure on pons and medulla might excite them. The 
pul@e becomes fuller, st1·onger

1 
and progressively slower, down to 40, 30, or even 

less per minute, but continues regular until the pressure has passed a certain 
point i theu it becomes small, rapid, and irregular. The slow heaving pulse 
is one of the most important and constant signs of pressure, and is due to 
excitation of the vasomotor and vagus centres, which, sooner or later1 become 
paralyzed. Rupircdion is affected like the pulse, being slow, deep, and labored, 
until the pulse yields-then quick superficial breathing alternates with deep 
breaths or long pauses, in one of which death occurs. The pulse continues 
1-2 minutes later, so death seems due to paralysis of the respiratory centre. 
The breathing is often deeply stertorous and puffing from falling back of the 
tongue, nod pamlysis of the soft palate, buccinators, aucl lip muscles. In· 
t•ol1mtary defecation and retention of urine are usual from palsy of the sphincter 
aoi and of the bladder. With complete coma, all muscles are flaccid, and 
the superficial reflexes are lost. The surface is generally warm and moist, 
snmetime.i./ittihed aucl sweating; in animals the temperature is undisturbed, 
or fi1lls steadily; but in mau hyperpyrexia is not uncommon, probably from 
interference with a heat centre. 

Besides these general symptoms, certain unilateral phenomena arise in man, 
due to the direct prcs:mre of the compressing body upon a nerve or upon 
some part of the brain (motor aren) , having obvious functions; for the brain 
is solid, not fluid, and consequently pressure at a point is not transmitted 
equally in all direction:i, but is specially felt at the spot pressed upon; and 
equaliz:ition of pre:ssure throughout the brain is still further prevented by its 
division into three parts by the falx and tent, which septa resist the displace-
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ment of one part towards another (Niemeyer). Thus a part pressed on be· 

comes specially anremic and damaged. In animals lower than apes unilateral 

symptoms are not thus induced, localization of' function in the cortex being 

imperiect. 
At first the pupil on the side of the compression may contract (irritation 

of 3d), but as coma supervenes both pupils dilate (general rise of pres:sure), 

that on the same side often fully (excessive pressure on 3d), that on the 

opposite side moderately. Frequently paralysis of lite face or limbs on the side 
opposite to the pressure occurs early, being due to interference with the cortical 

centres of these parts; ultimately it is lost in general paralysis. The patients 

being unconscious, nothing accurate is known of sensation, but at first pinch. 

ing excites movements. 
Double optic new·itis or choked disk is a frequent sign of increased intracra· 

nial pressure; it occurs iu 95 per cent. of cerebral tumors. Cases of well. 
marked early compression certainly occur without any such symptom; and, 

on the other hand, fractures through the optic canals (usually on one side 

only) frequently cause hemorrhage into the optic sheaths, compression of the 

nerves, and choked disk. Choked disk may pass off completely or lead to 
atrophy and blindness. Other disturbances of vision after injury may occur 

from compression, contusion, or laceration of the optic nerve between its 

cortical centre and the optic foramen. 
T1rn?iIINATIONS.-These depend upon the mass of the compressing substance, 

whether it tends to increase or decrease, and the possibility of successful 

treatment. 
Spontaneous recovery from well·marked compression symptoms is common. 

The patients recover after weeks of stupor and slow pulse (compression ?Ji oa 
the other hand, coma, complete paralysis, and dilated pupils are almost always 

followed by dealh. 

m~~b!e~eC:~~)~:e~~i~J:~e: ~r;:~\:1rnai~ ::Js:1~·! s:~~:::s~f~~ r~J~~~~~: 
this way with ill-marked symptoms is frequent after head injuries. 

Paralyses from local pressure usually disappear; sometimes they remain, 

being due probably to deep laceration. Then atrophy is slow, from disuse; 
late rigidty may occur from descending sclerosis. 

Sometimes the brain seems to become accustomed to pressure, e. g., from 

permanently depressed bone; fluid is absorbed, and the brain atrophies 

somewhat. 
TREATMEN'f.-This varies with the cause; depressed bone must be elevated, 

extravasated blood may require removal} and pus must be evacuated-as 

stated under special sections on the subjects. But in all cases three general 
points require attention. 

1. 'lb render venous return from the head easy.-To this end the bead and 

shoulders should be well raised in cases of head injury in which there is no 

tendency to syncope. Some surgeons still employ the old practice of veae· 

section in cases of intracranial hemorrhage or of commencing inflammatory 

effusion. Sufficient blood is drawn to depress the pulse moderately; this 

lessens the intracranial pressure, permits blood to pass more freely through 

the cerebral capillaries, and improves the nutrition of the brain. In hemor­

rhage, weakening of the heart favors spontaneous arrest; in inflammation 

lowering of blood pressure lessens exudation; but after bleeding the blood 

becomes watery and transudes more readily than the normal fluid. Any 

tendency to active hyperremia wi1l be checked. 
2. Tofavorabsorptionof cerebro-S[>inalfluid.-Purgatives which cause watery 

motions (e. Y·i sulphate of magnesia) render lymphatic absorption more active, 

and this is facilitated also by high intracranial pressure; some surgeons give 
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calomel, as routine treatment, in a11 head injuries; if the bowels are very ob­
stin11te, crotou oil, nt.j-ij, may be required. Drastic purgatives depress the 
pulse and are often employed as 11 derivatives" in inflammations. 

3. To cawrc conlra~lion of the cerebral arteries, and thus lower intracrnniul 
pressure nrnl ease the circulation. The constant current has been employed, 
hut the great remedy is cold. Ice-bags· are very un:;ati!'!factory; Leiter's 
tube:; ~bould always be used in preference. Sarne employ in addition occa­
~innal gentle douches from a rose, lusting a quarter to half an hour. 'Vhen 
there is a wound an antiseptic dressing must always be applied; it may be 
thin and changed often, and Leiter's tubes can be used outside it. 

INJCHIES OF rn'TR.ACRA'N'rAL VESSELS. 

The danger of hemorrhage from these vessels is a special one-tbat of com­
pre~~ion of the brain. 

We may clnssif)r hemorrhages from intracranial vessels as follows: (1 ) Ex­
ternal (escaping through a wound), and subcranial (between bone and dura) . 
1 2) Subdural, subarachuoid, and into meshes of pia. (3) Cerebral and 
iutraventricular. 

1 . ExTEH.NAL AND SuBCH.ANlAL HEJtORRUAGE.-These result from in­
juries of sinuses in contact with the skull, of the middle meningeal artery, 
or of the internal carotid. 

Wounds of sin.uses mn.y be due to penetrating instruments, bullets, de· 
pre::-:ied fragments, or simply to stretching and tearing-almost always from 
the gaping of a crossing fissure, though simple change of shape of the skull 
is, rarely, sufficient. The longitudinal sinus is mo:;t exposed to injury from 
weapons, falling stones, etc., whilst the lateral suffers most often from falls 
on tbe head, and accidents which cause fissures. The bleeding externally is 
just like that from a vein (p. 403) and is easily arrested by pressure; the 
sinus does not collapse and may heal without obliteration. If blood were 
escaping into the subdural space as well as externally, it might be necessary 
to tie the sinus, n threaded needle being used if necessary. The great danger 
of these injuries when bleeding is arrested and compression avoided, is in­
fective softening of a thrombus and pyremia. Volkmann has recorded a 
death from entry of air; but except with very deep inspiration the blood 
pressure is too high to permit this. 

The symptoms of subcrauial bleeding from a sinus are those of compression 
(p. 43;")) , usually developing more slowly than when the meningeal artery is 
wounded. 

Wmmd of the middle meningeal artery is by far the most common source of 
flubrranial hemorrhage-twenty-seven times in thirty-one cases (Hewett). 
This vc~sel may be cut or torn like the sinuses; it usually suffers from the 
Htddcn gaping or displacement of the edges of a fissure cro::;..;ing its groove or 
canal; rarely, it also has been ruptured owing to sudden change in form of 
the skull, to which it is closely adherent and gives many branches. It is 
sai1l to hnve been found thus torn on the side opposite to tbat struck as often 
ns thrice in ninety-nine cases (Bergmann) . 

or the two branches of this artery, the anterior suff't!rs much more often 
thnn the posterior : it is generally toru oppositP, to the parietal, but of course 
it may be wounded at any point of either trunk or branches. The hole is 
<'ftcn very difficult to find. The size of the extravasation will, creteris pari­
bus, be proportionate to the size of the vessel injured, but the firmuess of 
adhe/;ion of the durn. varies much, being greater in the old. The clot may 
weigh ::;ix to se\·en ounces and strip the dura from the whole lateral region of 
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the skull. In one case (Godlee) the meningeal vein was the source of the 
blood. 

It has been noted that injuries which give rise to subcranial hemorrhage 
almost always cause more or less laceration of the brain, which may nHect 
the symptoms greatly. 

Tbe internal carotid is rarely wounded by pointed instruments thrust 
through the orbit or roof or side of the skull, or torn by fractures-mostly 
from crushing violence, as of a tree falling on the head-crossing the carotid 
canal or body of sphenoid . Ia the few cases recorded much blood has es­
caped by mouth and nose, and death has been early before compression has 
set iu. 

The symptoms of subcranial hemorrhage from the middle meningeal are 
those of cnrupressiou in its most typical form: the conditions are almost ex­
actly similar to those of Pagenstecher's experiment of injecting wax (p. 435). 
As the blood has to strip up the dura mater, and to overcome the existing 
intracranial pressure, it collects but slowJy beneath the bone, so there is 
always an. interval varying from one to twenty hours, between the injury and 
the onset of symptoms. Often the patient is stunned by the injury, and exhibits 
signs of concussion, then recovers after a varying time and to a varying ex­
tent-sometimt:s being able to go on with his work, at others only to give 
his name and perhaps some history of the accident i then, again after a vary· 
ing time, the patient gets headache, perhaps vomits, and the signs of com· 
pression (p. 435) set in, and usually deepen rapidly. Sometimes the injury 
is so slight that there is no preliminary concus!!ion; the person continues his 
occupation, and only after some hours, perhaps during natural sleep, do 
signs of cornpres1Sion appear. 

2. St:BDURAL AND SuB.·\RACBNOID HEMORRHAGE nre common results of 
bead-injury-much commoner than subcranial. Either may occur alone. 
Blood is commonly found in the furrows between the convolutions, occupy­
ing the subarachnoid space, while the subdural space contains none; but 
subdural hemorrhage is almost always accompanied by subarachnoid, pro­
ceeding from torn vessels of the pia mater, and generally also from obviously 
lacerated brain. The sources ofsubdural hemorrhage are (1) vessels of the 
pia and cerebral cortex, the arachnoid being torn; (2) the large veins of the 
surface of the brain which tear somewhat readily, together with the arachnoid 
over them, just where they reach the longitudinal sinus, when the brain is 
forcibly displaced i (3) the great sinuses and meningeal artery, the dura 
being torn. Hemorrhage from the first two sources is common without 
fractures. 

Blood in the subaracbnoid space may find its way in the sulci over con· 
sidernble areas; in the subdural space it may smear the surface or form a 
layer of clot upon it on one or both sides. The clot is hut slowly absorbed 
and leaves widespread pigmentation, with some thickening of the dura 
(pacbymeningitis), or it may give rise to the formation of membranes which 
are soft and vascular at first, then dense and fibrous like the dura to which 
they usually adhere; but they may lie loose in the space, and contain be· 
tween theru cavities full of bloody or serous fluid, so as to resemble cysts. 
Similtir conditions nre found without any injury in atrophy of the brain from 
age, alcohol, or general paralysis. 

Symptoms.-St(bamchnoid hemorrhage is characterized chiefly by the signs 
(if any) of the laceration from which it almost always proceeds. Of course, 
in proportion to its amount it increases intracranial pre11sure, and also exer· 
cises local pressure upon damaged parts, and thus still further embnrra~ses 
circulation in them. The slight general rise of pressure causes, when any 
effects of concussion have passed off, perhaps headache and irritability, 
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coupled with general dulness. The laceration may heal, but the circula· 
tion at the injured spot suffers more than elsewhere; the effusion of fluid 
here still further raises the pressure and the circulus vitiosus is established. 
The general symptoms then increase for three or four days, and may become 
very grave. Should they subside the local redema exercises a deleterious 
influence upon the damaged nerve tissue, tending to cause degeneration. 

Subduml liemorrlwge.-Fagge quotes three spontaneous cases, fatal in five 
to ten minutes-a rare result of intracranial hemorrhage i it sometimes gives 
rise to all the symptoms of subcranial hemorrhage. But, coming usually 
from smaller vessels and veins, it is as a rule sooner checked than bleeding 
from the middle meningeal, and consequently causes only the lesser degrees 
of pressure. Sometimes, after concussion has passed of!~ a patient will lie 
for days or even weeks in a state of stupor or deep sleep; he can be roused 
to some extent and is often very irritable; left alone he may be quiet or rest­
less-grinding bi8 teeth, moaning or crying out, and showing sigus of head­
ache; the pupils are generally small and equal, the temperature little or 
not at all i·aised, and the pulse not slowed. This state varies a good deal, 
apparently owing to attacks of active hyperremia. These are evidenced by 
beat of head, injection of the face, contraction of the pupils, and strongly 
pul~ating carotids, whilst the palient becomes restless, exhibits markedly Lhe 
symptoms above noted, perhaps has an attack of clonic spasms, and is left. 
comatose or less conscious than before. Clinical observation alone has to be 
relied upon to furnish the symptoms of this state, and it is doubtful what 
share the frequently concomitant laceration has iu the production of those 
given . 

Vnless death occurs from redema and slow compression, from compression 
of the pons and medulla by gravitation of blood into the subnrachnoid space 
and pressure of clot upon these parts, and perhaps on the floor of the fourth 
ventricle, or from inflammatory complications in septic cases, attacks of con­
gestion cease to occur and consciousness is slowly or rapidly regained. It 
will then often be found that memory is deficient, especially with rt'gard to 
the accident and events immediately preceding it. 

3. CEREBRAL AND lNt'HAVENTRICUI~.._\R Hm1JORRHAOES of any size from 
injury are usually due to penetration of the brain by a foreign body, as a 
cfagger or bullet. By such iustruments any vessel anywhere may be divided. 
The special symptoms of such injuries must obviously vary with the fibres 
and parts of the brain destroyed or interfered with; the general effects of 
shock, concussion, or compression may be superadded. 

Rupture of a central artery of the brain by violen.-::e applied to the ex­
terior of the skull is very uncommon. Fagge quotes five cases of hemor­
rhaA:e iuto the corpus striatum 01· optic thalamus, sometimes bursting into 
the lateral ventricles; in one a blow seemed undoubtedly to have caused the 
hemorrhage, and in the others it seemed more probable than disease. In 
three of these cases the kidneys were granular, wasted, or cystic, and in the 
other two they were not described; so Fagge suggested that in all the cere­
bral \'easels were very likely diseased and predisposed to rupture. 

The results of 9H cases of' meningeal hemorrhage, as given by Bergmann 
are: 83 died, 16 recovered; in 12 of the latter, the blood escaped through 
a compound fissure, in 3 trephining was successful, and iu one recovery 
occurred without operntion, after a long illness; 36 cases died within 24 
hours, 7 on the second, 4 on the third day, and 10 later. 

The causes of death are: in rapid cases paralysis of the respiratory centre; 
in less rapid a low basic pneumonia may help, and frequently a thin frothy 
~~~~e;~~n fills the bronchi and causes asphyxia. Hyperpyrexia sometimes 
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Diagno.~is.-Cerebral hemorrhage has not yet come under operative treat­
ment. Subdural is not very suitable, as the brain is often gravely lacerated i 
it is difficult to remove the blood when the dura is opened, and, when the 
clot does not cause very typical compression-symptoms, the probability is in 
favor of its absorption if the brain-injury does not prove fatal. It has hap­
pened that aubdural hemorrhage has been successfully treated by opening 
the durn, but only by accident, so to say, the diagnosis before trephining 
having been subcranial hemorrhage. 

But this latter rnriety can be checked by trephining, if only it can be 
recognized and localized. With regard to its recognition, a great deal de­
pends upon a good history; if there is any doubt that the symptoms are due 
to a bead-injury the difficulties are enormously increased, for its signs are 
those of ordinary apoplexy and of other morbid states. 

'Ve shall first consider cases of insensibility 'llndo11btedly due lo inju1'y of the 
head and in which the histo1'y i,s known. The first questions which arise are : 
Is the patient sutlfring from concussion? If from compression, to what is this 
due? Is the case complicated by local lesion of the brain? (see "Lacera­
tion") What injury lrns been sustained by the bones and soft parts? (pp. 
425, 427). 

Putting aside the two latter questions, as to be dealt or already dealt with, 
a reference to the symptoms of concussion (p. 432) and compression (p. 435) 
will show that the two states contrast in every way-collapse characterizing 
the former, coma, with slow full pulse and deep stertorous rP,spiration, the 
latter. Concussion is always immediate, compression is rarely so--never 
when due to intracranial hemorrhage. If, then, compression-symptoms occur 
immediately after an injury, we look for their cause in markedly depressed 
bone or in the impaction of some large foreign body, aud in any case a most 
careful examination of the skull and soft parts must be made. l\Iuch more 
commonly we find that a more or les.~ conscious foterval varying froni less than 
one how· ttp to about twenty hours has elapsed between the injury and the onset 
of compression; this means hemonhage. We have now to determine the re­
lation of the blood to the brain and its membranes, the side upon which it is 
effused, and whether the brain is so injured that it wou ld not recover i f re­
lieved from over-pressure. 

Seat of heinotthage.-Tbe reply to the first question rests largely upon the 
statistical observation that well-marked compression·symptoms from hemor­
rhage due to injury are in the great majority of cases due to subcranial 
bleeding from the anterior branch of the middle meningeal artery (p. 437). 
As above said, this, for purposes of treatment, is the injury which we wish 
infallibly to recognize; but it must be admitted that we cannot do so. We 
mny make three kinds of' mistakes: 1. The hemorrhage may be subcranial, 
but due to laceration of the posterior branch of the meningeal or of tbe 
lateral sinus. 2. 'Ve may meet with cases of subdural, or very rarely of 
cerebral, hemorrhage of traumatic origin, giving the typical symptoms of 
subcranial hemorrhage noted at p. 438. 3. 'Ve may fail to recognize the 
presence of subcranial or other intracranial hemorrhage, pressure-symptoms 
being entirely masked by those of concussion.-(1) .. \.. temporo-parietal 
injury (Aran's law, p. 427), fulness in the temporal fossa, and opposite hemi­
plegia, protrusion of the eye, and full conjunctival veins point almost con­
clusively to wound of the anterior branch. Bergmann believes that opposite 
hemiplegia does not occur even when the posterior branch is injured, still 
less the lateral sinus, which is further from the motor area; but, if this is so, 
it would be of no help in the later stages when all limbs are flaccid, and the 
other points are often absent. Occipital injury with very gradual onset of 
symptoms, and perhapa some subcutaneous swelling, point to the lateral 
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sinu~. (2) The cases of subdural hemorrhage most likely to be mistaken 
for hemorrhage from the meningeal are apparently those proceeding from 
tearing of large superficial veins (p. 438); the brain may be little or not at 
all injured, nu<l blood is rapidly and copiously effused . Both these and cases 
due to extensive cortical laceration are generally distinguished by the ab­
sence of any conscious interval between their onset and the injury; and 
pm>ure-signs will probably be ill-marked among the latter. (:l) This fail­
ure is little to be regretted, as the patient would probably die of brain-injury 
even if blood and clot were removed . 

A.. to the .,ic/e upon which the blood is effused: practically subcrnninl blood 
is always on the injured side (p. 438), due to a fissure starting from the point 
struck. But there may be no bruises, fulness or wound of the shaven scalp, 
and we must then rely upon unilateral symptoms, such as opposite hemi­
plegia, or di!tttation of pupil on side of injury. Both these, however, will be 
absent in deep coma. If there is a wound near the mid-line of the skull, it 
should be enlarged and the fissure sought and traced to determine its direc­
tion. 

Lastly, much safety from error is given by regarding with suspicion-as 
likely to prove other than subcranial-all cases in which consciousness is not 
known to have returned in the interval between the injury and compression­
symptoms. For prolonged insensibility ending in cornpres.sion probably 
means laceration and subdural hemorrhage, besides a severe shake of the 
brain. This argument, however, does not hold when pressure symptoms 
appear early, within an hour or two, for concussion lasting thus long is not 
necessarily severe. 

\Ve see that, even where the history of the case is known, there are many 
sources of error; but, 1when a patient i,<J found 1·11.<tensible, under circumstances 
in which accidental i11jury or foul play is possible or probable, the diagnosis 
becomes extremely difficult. The testimony of eye-witnesses may indeed be 
misleading rather than helpful, for they may describe a patient who has 
fallen in nu apoplectic or epileptic fit as losing his balance, etc. 

The following case exemplifies the difficulties of the class: A man of forty­
five was found completely unconscious at the bottom of twelve stone steps at 
Euston Station; he could not have been there long: pupils small, equal; 
pulse very intermittent, irregular, 90-112 i respirations 30, loud tracheal 
rUles; surface warm, sweating slightly about the face, no pallor; muscles of 
trunk and limbs flaccid, diaphragm and extraordinary muscles of inspiration 
working. Small wound near right parietal eminence; bleeding had 
occurrc<l from right ear, fresh blood in pharynx. Death in two and one-half 
hours, pulse continuing two minutes after respiration. There were found: 
depre :;;ion of large piece of parietal and temporal beneath the right temporal 
muscle, and fi:-;sure through tympanum nod body of sphenoid; posterior 
brnnch of meningeal torn; lnrgesubcranial clot; extensive subdura1 hemor­
rhage on each side, with contusion and laceration of some convolutions; 
multiple hemorrhnges into po11.3. Doubtless the latter lesion was primary, 
cau~1.:d the foll and prevented the manifestation of a.II pressure signs. 

In suc!l cases knowledge of medicine must be relied on, the following 
being the chief causes of insensibility to be con.,idere<l: Driuk, opium, urre­
mia, epilepsy, the different forms of intracranial hemorrhage and concussion. 

A history of previous habits and health will be of much help. The head 
mw~t be carefully examined. If a man has received a severe blow on the 
head, even though he is obviously drunk, it is only prudent to detain and 
wntch him until he is rational; if he is comatotie, though probably from 
drink, he should certainly he kept and the stomach-pump used. Deep 
opium-poisoning cannot be diagnosed from hemorrhage into the pons when 
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the pupils are contracted, insensibility complete, nnd all muscles ftnccid . 
Here matters could hardly be made worse by using the stomach-pump for 
diagnosis and perhaps therapeusis. Urremia is characterized by convulsions 
and coma, without paralysis and stertor, which varies much in depth between 
the attacks; congestion of the face is usually absent; the presence of a 
quantity of alburuen in the urine of a comatose patient is no proof that the 
kidneys are diseased (Fagge) i other signs of renal disease must be sought 
for. Epileptic coma can be diagnosed only by a history of previous attacks. 
Finally, the symptoms and onset of ordinary apoplexy may be such as 
to tally exactly with the history of subcranial hemorrhage. Under these 
circumstances, therefore, no operation should be undertaken without strong 
evidence that the symptoms are due to injury-such as signs of a fracture 
crossing the temporal fossa-and that the patient will die if nothing is done. 

TREA:rMEN'l' OF HEMORRHAGE FRO:u TIIE MIDDLE MENlNGEAL AR'rERY. 
-The source of bleeding from a scalp wound should always be seen, lest by 
closing the wound blood issuing through a fissure be retained within the 
skull. 'Vheu a fissure is found oozing at all freely, an open ing should be 
made where its line crosses that of the chief artery or veiu beneath it, and 
the wound in this treated directly (see below). In the American War, 
seven cases of gunshot wound of the middle meningeal were treated by 
primary ligature of the common carotid; three recovered. Possibly ligature 
of the external carotid would be preferable. 

Usually there is no external escape of blvod, though the temporal muscle 
may be largely infiltrated. Under these circumstances if, in spite of such 
treatment as was given at p. 436, signs of pressure increase, it will be neces­
sary to trephine with a view to removing the clot and to securing the 
bleeding vessel. Ou making the usual incision down to the bone over the 
artery, a fissure is geaerally found crossing the line of the vessel, and just at 
this point the pin of the trephine is to be applied. The course of the artery 
is found thus: Draw a line horizoatally backward from the external angular 
process of the frontal, and take points along it at from one to two and one­
balf inches; through them draw vertical lines of length from the zygoma 
equal to the distances from the external angular process of the points 
through which they pass. The upper ends of these vertical lines mark out 
the anterior branch of the meningeal. At distances from one to one and 
one-half inches the artery is usually iu a canal (M. Beck). When the 
circle of bone is removed, :1 clot ought to fill the opening; this must be 
scraped out with a small lithotomy scoop, and the bleeding point exposed if 
possible. But often this is no easy matter, for the brain and dura may 
remain depressed, and blood escaping conceals the deeper parts; also the 
wound may not be at the selected point, but higher or lower, or there may 
be general oozing. Make pressure on the carotid to check bleeding. If the 
wound is seen, try to pick up and tie the ends in the usual way, or pass a 
fine-threaded needle round the trunk below the wound, or even clamp the 
bleeding point. To this end the aperture in the skull may be enlarged sub­
periosteally up or down if such a proceeding seems likely to expose the 
wound. If it cannot thus be reached or the oozing seems general, try the 
effect of exposure, elevation, ice to the head and neck, and compression of 
the carotid. Should bleeding still continue in spite of depression of the 
pulse, tie the external carotid . 

If no fissure is found crossing the meningeal artery, it is nevertheless pos­
sible ( 437) that the vessel is ruptured and bleeding. But it is possible, also, 
that a fissure bas crossed and wounded the lateral sinus or posterior branch 
of the men ingeal, especially when the point struck is somewhat far back or 
is not evident. Under these circumstances an aseptic incision backward 
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from the mastoid process along the line of the lateral sinus would certainly 
be justifiable to examine the bone here before opening the skull over the 
meningeal. In other cases there may be doubt even as to the side; perhaps 
unilateral symptoms are doubtful or their stage is past; or the injury is 
almost in the mid-line (seep. 4-U); or there is a wound on one side and a 
bruise on the other anrl unilateral symptoms are absent. Here examine the 
bone at one or both seats of injury, or in either temporal fossa, for fracture. 

A final diffiulty is that 1 on removing a circle of bone over the menin­
geal, no hemorrhage is found. Paralysis of' the opposite side was due to 
Jaccrnt.iou of the motor area, and a blue color seen through the dum shows 
thnt there is much blood in the subdural space. It is hard to decide whether 
or not to open the dura, which much incre11ses the risks of the operation. 
But if the pressure symptoms are very grave and antiseptlcs are used, it is 
probably best to make a free crucial opening nnd remove as much clot as 
pO!:i!iible. No unresthetic is needed in these cases unless consciousness is re­
covered before the operation is O\·er; and in acute cases all reasonable haste 
should he runde in removing the clot, lest the patient die unrelieved. 

Ilyperpyrexia may occur after the operation, the patient having reco\•ered 
consciousness; it must be met by the coicl bath. 

Trephining for hemorrhage is an uncommon operation and its results have 
not been satisfactory. There do not appear to be more than six successful 
cases on record. The patients have either remained insensible with unex­
pa11ded brain, or meningitis or hyperpyrexia has supen·eued. It wou]d be 
worth while trying whether expausion nf the brain could be produced by 
stopping the patient's mouth and nostrils for thirty seconds or longer after a 
de<:p in!!lpiration. 

LOCAL I:XJURI~S OF TUE BHAIN. 

Under this heading are included cases of contusiou nnd wound-incised, 
punctured, lacerated, and gunshot. Certain of these injuries may be either 
simple or compound, others are invariably compound; the question of prog­
nosis turns largely upon this point. Contusions and wounds difier from the 
morbid states descrihed under concussion and compression in that they affect 
only one or more definite parts of the brain-by far most commonly some 
part of the cortex of the convexity of the cerebrum, alone or with more or 
le~s of the suhjacent white substance; whilst in the latter the whole cerebral 
substance and the circulation through it are more or less affected. General 
and local lesions are frequently combined in the same case-e. g., concussion 
and contusion, compression and wound; in compresoiou, indeed, there is 
u~ually something local, because that part of the brain which is directly 
pressed upon suffers most. The symptoms of the general conditions afford 
evicleoce of all or the chief brain-functious, especially consciou::uess; but 
those of local lesions are necessarily connected with depression or increase of 
the functions of the damaged part according as this is destroyed, compressed, 
or merely irritated. The presence of a local injury of the brain may there­
fore be established in two ways: (1) by the history and physical signs i (2) 
by ~he presenre of. symptoms due to affection of sp1;11e distinct portion of the 
brnm mas!l. BuL m a very large number of cases 1t causes no symptoms for 
reasons shortly to he explained. 

I~C[t"El> WouNus either go straight into the brain, the instrument having 
first produce1l rin incised frncture of the skull, probably with much splinter­
ing of the inner table (p. -127 ) ; or a Ft!ice of skull and bra.in may be cut off 
by a !!abre or left hanging as a flap. The wide wound, escape or exposure of 
brain matter, or, in the case of linear cuts, a comparison of their length with 
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the arching of the skull, makes the diagnosis simple. It must be remeru­
hel'e<l that esca.pe of' cerebra-spinal fluid is uncommon in these cases, which 
generally affect the vertex. 

Puxcn;RED \VouNDS re:sult from injuries which produce punctured frac­
tures of the skull (p. 427 )· Bits of bone may be carried alon~ the tract. 
Special mention must be made of wounds inflicted through the orbital plates 
by instruments, even so forge as the point of an umbrella, passe<l beneath 
the upper eyelid ; very little damage to the latter may be evident, though 
the point may have lodged in the brain. In youngchildr~n death foJm menin­
gitis has been excited by pa~sing needles through the fontanelles, or slftte­
pencils or other slender bodies through the cribriforru plate. In traver1Sing 
the brain, the motor tract, the basic ganglia, or other parts, perhaps far dis­
tant from the superficial wound, may be divi<led. 

GuNSIIOT \VouNns.-Bullets either furrow the skull, lacemting the brain 
beneath (most commou)1 or they perforate skull and brain, either traversing 
the cavity or lodging. In either case the brain around the bullet tract 
shows the signs of contusion; in perforating wounds the channel collapses1 

and its sides come together, very often including between them bits of bone 
or lead, or wisps of' hair. Bullets are simply one of' the causes of contusions 
and lacerations of the brain; they may produce only symptoms due to these 
local lesions, but very commonly they cause concus:sion, and sometimes com­
pression by iujury of large or many vessels; and parts of such importance 
are often affected that immediate or speedy death follows. Sometimes a 
sinus remains and abscesses keep forming. Of the few that recover, most 
suffer from some grave Symptoms: insanity, paralysis, blindness1 deafness, 
etc. Healing in of bullet:s is very rare. 

CO~TUSIO~ AND LACERATIO~ OF THE BRAT~. 

Injuries of the brain of the above kiuds are by no means rare in civil 
practice; but most commonly we have to deal with the contusions and lace­
rations which accompany fractures from blows aud falls upon the head. 
'Ve shall therefore describe these more specially. 

CON'l'USION OR LACERATION OF THE BRA.IN may result from force applied 
to the head without any wound of the sflft parts or fracture of bone; but the 
skull is usually broken in the more severe lacerations. 'Vhen the force is 
of considerable intensity and acts suddenly upon a small area of the skull­
as when a bullet strikes it obliquely-it may bend the bone in without 
breaking it and brui:3e the brain beneath. Duret filled a skull with paraffin 
and allowed the latter to solidify. He then dropped it from a small height 
and found a distinct depression immediately beneath the point struck, which 
was not broken. Usually the bone breaks, and its fragments, depressed 
momentarily (in fissures), or permanently (in splintered fractures), do the1 
damage; or the instrument which breaks the skull, as a bullet or dagger, 
may enter the brain and lacerate or cut its way to a greater or less depth 
from the point of entry. In civil practice, these cases of laceration beneath 
the point !:itruck, and in which there may be no insensibility or evidence of 
commotion of the brain in general, are not so common as those of laceration 
exactly opposite. These are due to the action of less sudden force over a 
considcr:t.ble area, as in falls upon the head, and are generally accompanied 
by insensibility. The explamition of these lacerations by confrecoup seems 
to be that the braiu1 during the fall, moves uniformly with the skull, and 
maintains a fairly close contact with its wall; when the head strikes the 
grouDd, the lowest port of the skull is •uddenly sroppecl, the brain not being 
in rigid connection with it1 tends to move on, flattens itself against the skull, 
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leaving a flat space euperiorly to be filled by fluid, then recoils, dashes itself 
against the superior wall from which it bad separated, and is lacerated more 
or lei"s by the impact. Naturally this laceration occurs more easily when 
the brain is thrown against an irregular surface, such ns that of the orbital 
plates and middle fos.'!re, or the sharp edge of the small wing of the sphenoid, 
and com!equently laceration by contrecoup is most frequently found about the 
apices and under-surfaces of the frontal and tempero·sphenoidal lo hes. 

It is not uncommon to find the brain lacerated at the point struck and 
also at the point opposite to this, in both varieties of cases. Multiple con­
tusions occur, as at the apices of both temporo·sphenoidal and under aspects 
of both froutal lobes from falls on the occiput. 

It is v~ry unusual to find a focus of laceration from injury deep in the sub­
stance of the brain without concomitant laceration of the cortex; such lesions 
are almost always due to cerebral hemorrhage from disease. Continuous 
with lesions of the cortex, however, deeper lesions are not very rare. l\Iiuute 
ecchymoses are common. They differ from punch\ cruenta in that they can­
not be washed away, and, when removed with the point of a knife, they <lo 
not reappear on gentle pressure of the brain. Rarely, they are found scat­
tered through the brain as the only lesion in cases belonging clinically to 
"concus:-;ion.u l\Iust commonly in these caseis they are found in the floor 
of the fourth ventricle, a situation so crowded with important centres that 
the presence there of even minute extransations must indicate considerable 
danger. Duret believes that they are produced be a sudden forcible expul­
sion of fluid from the lateral ventricles by the change of form of the brain 
due to the b]ow; on account of its small size, as compared with the lateral 
ventricles, and the existence of the foramen of :Magendie, the 4th becomes 
violently disturbed. The brain may be burst by thi~ force acting from 
within (Bergmann). 

Laceration of the brain is the most fertile source of hemorrhage into the 
subdural, subnrnchnoid, or ventricular spaces. 

REBULTi:J.-The chief point in all injuries of the brain is the part affected; 
but, assuming that this is one in no way eesential to life, the brain will recover 
from great injuries provided that suppurative inflammation does not set in. 
The inflammatory complications are given elsewhere. To the prevention of 
this all treatment must be primarily directetl . Klebs and Iliiter (D. Zeitschr. 
Cltir., 1878, Bd. ix. p. 401) have endeavored to show that even perforating 
gunshot wounds will, when aseptic, heal readily. A certain amount of exu­
dation follows injury to the vessels of any part of the brain i this raises the 
intracrn.nial pressure, and may establish in severe cases, the circulus 'Vitiosus 
described llt p. 434. By this trau.mafic redema Bergmann accounts for the 
den th after subcutaneous lacerations; but the pathology of these cases is 
probably still a problem to be solved. 

Should the ce<lemn subside, the case will probably end in the formation of 
a scar of rusty color from pre~ence of hematoiJin; the membranes are ad· 
herent over it. Sometimes the scar becomes spongy or even cy1'tic, the ca vi· 
ties containing a brown or yellow fluid. Very rarely the scar-ti&;ue spreads, 
without obvious reason, over the surtllce and in the substance of the brain, a 
shrinking interstitial encephalitis resulting. 

Another termination is yellow softening; the damaged tiesue first becomes 
red nud soft, then yellow from fatty degeneration i and beneath the pia is 
found a cnvity with red·browu wall full of fat emulsion . Though usually 
this condition is stationary, it also in some cases spreads, the reason being 
unknown. The main importance of this process is that it gives rise to symp­
toms closely resembling those of abscess (Bergmann) i so long as a chronic 
suppuration or a yellow softening involves only parts, the function of which 
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can be ta.ken on by other healthy parts, it may remain Jatent clinically i but 
so soon as either involves a brain-area in which some important function is 
localized1 focal symptoms arise. The final stage is not always, however, 
ushered in by spasms or paralysis i in either, coma may be the first and Inst 
symptom. 

Such processes as chronic interstitial encephalitis, spreading, sQftening, 
simple atrophy of the cortex, or calcification of the ganglion cells (Virchow), 
beneath an injured point of the skull must account for mental and other 
brain-symptoms corning on Jate after head injuries. 

The last pathological result of injuries of the cortex which must be alluded 
to is the descending sclerosis in the anterior and lateral columns, which fol­
lows destruction of the cortex in the motor area and here only. Its symp­
toms are given in medical text-books (lateral sclerosis of cord), and are 
chiefly tremors, rigidity, and progressive contraction of the limbs. 

THE SYm>TOl\IS OF LOCAL INJURIES OF THE BRA.IN.-A local injury may 
occur alone, or it may accompany one of the general affections-concussion 
and compression. Clinically, of course, our object is to recognize both. The 
general or diffuse nature of concussion and compression is shown by the ab­
sence of all symmetry in their symptoms; anything unilateral points to the 
existence of some local lesion, as also do symptoms due to special affection of 
one centre-e. g. 1 diabetes. 

Local injuries of the brain from violence are far commoner upon the sur­
face of the cerebrum than elsewhere. So long as the whole cortex was 
regarded as subservient to "1\Iind," and it was thought that if a portion 
were destroyed its functions would be assumed by other parts, there could 
not possibly be any diagnosis of local lesions. But the researches of Hitzig 
and Ferrier have established the existence in the cortex of each hemisphere 
of an area (motor) which presides over the voluntary movements of the op­
posite side of the body, and have shown that in this area tolerably definite 
portions are constantly connected with the movemeuts uf certain parts-e. g., 
the face, hand, lower limb. Here then, function is "localized i" irritation of 
a certain patch, and of it only, will cause movements of the lower limb of 
the opposite side i and if thi:; patch be completely destroyed, volu ntary move­
ment of the part is lost-permanently in man and apes, temporarily in lower 
auimals. This difference Ferrier explains by showing that :rnch actions as 
standing and walking, in animals able to perform them at birth or soon 
after, are really automatic and not voluntary, and are probably provided 
for in the basal ganglia. In front of and behind the motor area the surface 
of the brain is not excitable. It is probable that centres of hearing and 
vision occupy the outer surface of the temporo-"-phenoidal lobe; there is ap­
parently a vision cent.re in the occipital lobe, which is regarded by Ferrier 
as being the seat of visceral sensations also; whilst the frontal lobe seems 
connected with the intelJectual and moral faculties. But in all these regions 
function is more or less "diffuse," so that when a comdderable part is de­
stroyed no loss is appreciable, its duties being performed by cell~ round about 
or on the opposite side; and even extensive loss of tissue causes weakening 
rather than abolition of function. The manner iu which this compensation 
is effected is unknown. Sometimes it is not real, the whole eentre not having 
been destroyed, in experiments perhaps from ignorance of its full extent. 
Thus, in apes, movements, represented chiefly by centres in the fronto-parietal 
area, depend in part on centres in the marginal convolution, and not until 
these also are destroyed does complete paralysis result. In other cases the 
connection appears to be equally intimate with both sides of the brain i thus 
the trunk muscles are paralyzed only after destruction of the marginal con­
volution on each side, a fact which seems to render unnecessary Broadbent's 
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theory of u associated movements" (Horsley and Schiifor, Proceedings Royal 
Society, No. 231, 1884). Hughlings Jackson Jong ago expressed the belief 
that all parts of both sides of the body are represented in each hemisphere, 
though very unequally; after destruction of the chief centre for a movement 
oa the opposite side, the minor centre on the same side may develop, and 
reconry occur pari passu. 

THE ARRANOEMBNT OF CE~TRES IN TIIE MOTOR AREA. is shown in Fig. 
16-1, taken from Ferrier. It will be understood that this plate exhibits only 
approximately the positions, their extent and relations of the various cen-

FIG.164. 

tres toward each other; to get rid of the impression of accurate outline given 
by the circles it is well to group together in one mass the centres for the 
whole of the upper limb, of the face, and so on. 

For many purposes, both of diagnosis and of treatment, it is necessary to 
know the relation of the motor area, and of il:J separate pat!.$, to the swface of 
the skull (Fig. 165). As these centres lie grouped around the fissure of 
Rolando, a line upon the surface corresponding to this sulcus will be our 
best guide to them. The Rolandic line (Lucas-Championnicre) may be 
thus obtained: its upper end lies fifty to fifty-five millimetres (the shorter 
measurements are for women and small skulls (behind the bregma or meeting­
point of the coronal and sagittal sutures. The bregma may sometimes be 
folt; if not, when the face is looking straight forward, the trausver:se vertical 
plane through the external auditory meatus passes through the required 
spot. The following plan (Broca) is more accurate: fasten two stiff tapes 
nt right angles tn each other, fix the point of junction over one external 
auditory mentus by a small peg pushed into the canal, and carry one limb 
ncros~ the upper lip just beneath the nose, n.nd the other across the vertex; 
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the bregma will be found in the mesial plane, immediately behind the latter 
tape. To find the lower end of the Rolandic line, with the face looking 
straight forward, draw a horizontal line, sixtv.five to seventy millimetres 
long, from the external angular process of the-frontal, and from the hinder 
end of this draw upward a vertical line, three centimetres long. The free 
end of this line marks, approximately, the lower en<l of the fissure of 

FIG.165. 

Rolando. \Ve can now draw the Rolan<lic Hne; as this is straight, whilst 
the sulcus is curved, the two correspond only approximately. The follow ing 
rules for drawing the line are simpler: Trace the mid-line from the nose to 
the occiput; at right angles to it drop lines just in front of the external 
auditory meatus and behind the mastoid process i from the point at which 
the latter joins the mid-line, draw a line downward and forward to a point 
on the anterior line, two inches above the meatus (God lee, Trans. Jled. Chir., 
1885). 

The relations of the brain to the skull vary a good deal, yet not so much 
but that the following rules (Lucas·ChampionniCre) for finding the various 
motor centres, by means of the Rolacdic line, hold good within the limits of 
the crown of a large trephine. In all cases the head must be shaved, and 
the line traced on the side opposite to the symptoms. 

The •peech centre (Fi~. 164, c) lies altogether below and in front of the 
1ower end of the 1ine, 5 cm. along the line from the external angular pro­
cess, and 2 cm. above it. 

The lower facial centres correspond to the lower third of the line, lying 
rather in front of' it. 

The upper limb centres correspond to the middle third of the line, rather 
more in front of than behind it. 

The lower limb centre lies beneath the upper end of the line. 
The centre for complex movements. of uppe1· and lower limbs lies beneath 

the upper third of the line in front of it. 
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I...1E. ... JO~ OF TIIE Co1rrEx WHERE FuxcTJON L-:i DrFFUSE.-At present a 
1arge number, perhaps the majority, of injuries of the cortex escape diag­
no!!ii!, or are recognized by the sight, by a history of deep penetration of the 
skull by a weapon, etc., for they affect parts in which function is diffuse. 
Thu~, large <1uantities of brain-substance from the prefrontal or occipital 
lobes may be lost, or much of the temporo-spbenoidal lobes pulpified without 
the occurrence of any localizing symptoms. Such lesions are often dis­
covered post-mortem by chance, or are suspected during life only on account 
of the gravity and <lurntion of the concussion symptoms (p. 432); and their 
i;ituation can then be surmised only from a knowledge of the situation of the 
injury, nud of the fact that cortical injuries occur either benenth the point 
all~cte<l or at a point 01· points opposite. Often such injuries arc compli­
cated by a good deal of subdural hemorrhage, an<l in mild cases are char­
acterized by prolouged somnolence and signs of cerebral irritatio111 including 
a position of persistent flexiou of all the limbs. Such injuries may give rise 
to late spasms and paralysis, which are probably due to spread of inflamma­
tory hyperremia to the motor area. 

1.JE>iION~ OF TTrn MOTOR AREA.-,Vhen, however, the motor area is in­
jured, symptoms will arise corresponding to the centres implicated; and in 
considering the!le, all injuries, whether contusions or wounds, with or with­
out impaction of foreign bodies, may be classed according as they exercise 
an irritant, depressant, or destructive effect. If they irritate, spasm of the 
mul:!cle~ presided over by the affected centre (monospasm) will result i if 
they compress or otherwise damage a centre, col'responding paresis or paral­
ysis (monoplegiu.), from which recovery is probable, will follow i but if the 
centre is destroyed, the monoplegia will be permanent. 

From the relnti<>ns to each other of centres in the cortex, it follows that 
the spasms or paralyses from one lesion must be grouped in a definite man­
ner-e. g., the face and the arm may easily be affected by n. lesion suffidently 
extensive to cover their contiguous centres (Fig. 164)1 but there must be 
two distinct lacerations to cause simultaneous paralysis of the face and leg. 
Similarly we shall find that spasms from stimulation of the cortex have a 
definite march from one centre to those nearest. 

l'orlicalpamlyiJis.-\Vhen a centre is destroyed or seriously damaged by 
an injury, paralysis is of course immediate, though it mny not be discover­
able in deep insensibility i buL in slighter cases the paralysis appears after a 
few hours, deepens, and perhaps spreads from hour to hour, as is so common 
in ordinary apoplexy-the progress being due in each case to increasing 
hemorrhage or to ooclenm. Usually the extravasated blood collects in the 
subarachuoid space and presses on the injured and uninjured cortex, but it 
may occupy a cousi<lerable cavity in the brain-substance, and compress 
fibres of the motor tract descending from cortical centres. Usually cortical 
paralysis stops short of complete hemiplegia, but face, arm, an<l leg may be 
in\•olve<l, nn<l, as in ordinary hemiplegia, the arm is more completely para­
lyzed and recovers sooner, though less completely, than the leg. The skin 
reflexes in the paralyzed side are normal, and the temperature of paralyzed 
limbs is usually raised. Bergmann says that an::csthesia was present in 
nearly one-third of the cases be collected, but the point has been neglected 
in C'ase-tnking. 

Frequently spasms precede or interrupt the cour::;e of the paralysis, but 
they do not nec~ssarily affect the paralyzed muscles, and may occur e\·en on 
the opposite side. 

C!Jrtical spuam.'l may occur immediately or some hours after au injury, 
being <lue either to the irritation of the laceration, or of extrnvasatecl blood 
tearing up the membranes, or they may appear first after some clays, and this 
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in cases without wound or any sign of a depres,,:ed fracture. The pathology 
of these later convulsions is obscure, but they are probably due to nn active 
hyper::ernia round an injured area i when there is a splinter slicking into the 
brain we h.ive a cause for the hyperremia. In septic caees late convulsions 
are from meningitis. Convulsions from simple cortical lesions are like thmie 
which may be excited in animals by stimulating n centre with a current, at 
first weak, but soon becoming strong. They are of sudden onset, occurring 
without any warning in a single group of muscles (cg., lower facial), or 
those of one part (e.g., the thumb or forearm and hand). They may never 
spread from the muscles first affected, but, if they recur often, their tendency 
is always to extend to muscles of which the centres border on that affected 
by the original injury. Thus an aphasic patient may suddenly be attacked 
by facial spasms, and to these may be added, sooner or later, convulsive 
movements of the arm and then of the leg of the same side; in some cases 
the convulsions become general, when the march of the spasm on the oppo­
site side, if it can be traced, is from the leg up to the face. The fits may 
last only a few minutes, or continue for half an hour or more. As the case 
proceeds the fits become more frequent, and the pauses between individual 
muscular twitches shorter. Consciousness is usually retained in monospasms, 
but is lost in more general convulsions; the tongue may be bitten and foam 
appear on the lips; the motions may be pm~sed involuntarily, ::;o the resem­
blance to an epileptic tit is very close when the spasm is general. These 
convulsions are often preceded and accompanied by a slight rise of tempera­
ture, headache, and some intolerance of light and noise. 'Vhen frequent, 
consciousne~ is not recovered between them; on the contrary, insensibility 
deepens. 

The diagno8i.a of a cortical contusion or laceration requires (1) that the 
above symptoms shall be immediate or of early onset, cert.ainly within 
twenty-four hours; and (2) that they shall not be accompanied by signs of 
compression, in which case they might be due to subcrnnial hemorrhage. 

The convulsions which, rarely, occur in cases of rapid compre:ssion (p. 
43-5) are u:::ually general, but may occur only or chiefly on the same side as 
the hemorrhage. Sometimes convulsions result from injury of parts other 
than the motor area; these also are said by Bergmann to be gtneral from 
the first. 

PROGNOSis.-Immediate paralysis, unless due chiefly to compression by 
depressed bone or foreign bodies, will probably prove permanent, but when 
paralytiiS is of later onset, due to spread in a circle of blood or redema1 it will 
usua11y pass off. In permanent paralyses the patient will be liable to late 
rigidity and other signs of descending sclerosis. Frequent general convul­
sions, deepening insensibility, and failing pulse, render the outlook grave 
even in simple cases. The possibility of an undetected fracture with depres­
sion must be remembered in these cases. In compound cases everything 
depends upon whether meningitis occurs; if it does, the prognosis is almost, 
if not absolutely, fatal. 

MEDULLARY LBSIONs.-There have been very few cases of punctured 
wounds of the medulla which have not proved immediately fatal; extensive 
unilateral or bilatern.l paralysis resulted. 

l\Iuch more important are cases in which medullary centres have been in­
jured1 perhaps by the small hemorrhages which Dure't (p. 4-!5) describes as 
frequent in falls on the head. In concussion and coJWpression, medullary 
centres suffer with the rest of the brain; but if, wb1·n the injury causes no 
general effect or when this has passed otl~ we find, with full restoration of 
the higher centres, evidence of abnormal action of one or more situate in the 



THEATMEXT OF CEREBRAL CONTUSIOX. 451 

medulla, we may conclude that these latter have been specially damaged. 
Such symptoms are most likely to accompany fractuns of the po:::;terior foe:-.a. 

In some cases the pulse-rate has been altered either for a fow days or for 
much longer perio<l1.1. It may become very slow, or frequent with distressing 
palpitation and giddinr:::;:;. Persistent 't:omiting has been noted and referred 
to the vngnl nudeus. The lung-mischief which so commonly arises before 
death from head injuries has likewise been attributed to paresis of the vagus; 
hroncho-pneumonia being supposed to result from entry of food, vomit, etc., 
into the air pa~sngts, whilst the low, cedematous, diffuse pneumonia is thought 
to be connected with the redness and cedema of the lungs which have been 
eeen after section of the vagi. It does not seem necessary to call in any 
special lesion of the vagul nuclei to get these results in cases fatal from com­
pression, as rise of intracrauial pressure alone will produce pnralysis of me­
dullary centres (p. 435). 

Sugar in the urine is a common result of head iujury. It may appear at 
once, soon after, or not for months. It is sometimes accompanied by paraly­
sis of' medullary nerves. The diabetes may be slight and temporary, or per­
manent and :;;cvere. Usually, but not neces~arily, the quantity of urine is 
increased . Simple poly11rici (diabetes insipidus) has sometimes resulted. 

Transitory albumi1mria is not uncommon. 
These symptoms are naturally regarded as due to injury of the floor of the 

fourth ventricle, where punctures produce similar results, but no lesion has 
yet been found. Sugar in the urine results from injuries anywhere of the 
vasomotor tract to the liver. 

'fREA'flUENl' Of' CEREURAL CO~TUSJON, LACERATIOX, A~D \Vm:~m.-ln 
subcutant!ous and apparently uncomplicated cases the indications are: to 
check bleeding froru torn vt~els, and to prevent hyperwmia, <.edema, and 
rise of intracranial pressure. To these ends the routine trentment of head 
injuries-absolute rest of mind,senses, and body, cold to and elevation of the 
head after any severe shock has passed off, low diet and a purge-is adapted . 
To combat hyperremia, freer purgation, occasional cold douching of the head 
in addition to Leiter's tubes, leeching the head or bleeding from the arm 
may be employed. 

Should subdurnl hemorrhage occur and cause signs of severe compression, 
the difficulty in recognizing its sent and its treatment will be found at p. HO. 

If~ in spite of the above treatment, late convulsions make their appearance 
or early com·ulsions become more frequent, extend and are accompanied by 
deepening insensibility, with signs of cardiac failure, it is obvious that the 
irritation cannot be overcome by the above remedies. The etiology of these 
convulsions is little understood, but the irritant may be a splinter sticking 
into the brain or even pressing on it through the durn. mater (Lucas-Cham­
pionniCre, Sur lu 1'ripanation, p. 29). A circumscribed splintered fracture 
over the motor area may well be concealed by the temporal muscle; so, un­
willing n~ we are to sacrifice that best of all antiseptic dressings, the sound 
skin, yet, in cai;es where death 'is imminent unless relief is afforded, the bone 
should be examined over the centre corresponding to those muscles in which 
symptoms were first manifest ( for surface guides, see p. 448), and if a ~plint­
erecl fracture is found it should be treated as usua1. But if the bone is souud 
the only other source of irritation at present suggested is that of tension and 
pree~ure from extravasated blood, etc. In a desperate case it would be justi­
fiable to trephine over the point of primary irritation, if this can be localized, 
to open the dura and even the arachnoid, if there is much subarachnoid 
hemorrhage, with the object of permitting the e8cape of blood and other 
fluid. A recognized depressed subcutaneous fracture with symptoms of lace­
ration would of course be immediately treated (p. 430). 
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In compound cases-i. e., cases of laceration or wound, accompanied by 
compound fracture, or wound of the skull)-to the indications for treatment 
above mentioned the all-important one of rendering and keeping the part 
aseptic must be added, and that of removing all irritants must be much more 
frequently acted upon. 

To obtain a.sepsis treat as directed at p. 426; any brain-surface must be 
purified just as thoroughly as other exposed parts, even though some c011vul­
sions should result. All foreign bodies and bits of bone, driven more or less 
deeply into the brain, must be carefully sought for and removed with for­
ceps; the tracks of bullets, bayonets, etc., may be examined with a rather 
large-ended probe or soft catheter. But if no definite track can be found 
probing must be given up at once. In all bullet-wounds, the skull should 
be carefully examined everywhere for any swelling which might indicate 
impaction of the ball against the opposite side. If found, cut down upon it 
and remove the ball, taking great care not to push it back into the skull. 
Larrey followed a ball across the skull with a catheter, and removed it by 
trephining on the side opposite to the wound; but Erichsen relates a case in 
which the ball had rolled from beneath such a swelling into the base of the 
skull and could not be found. 

Lastly, all punctured, incised, and perforated fractures require trephining 
(p. 430), or enlargement of the aperture by other meana, so constantly are 
fragments of the inner table displaced inwards upon the brain, irritating, 
lacerating, and acting as foreign bodies. Fractures depressed over a large 
area are much less injurious. For the treatment of inflammatory complica­
tions, diffuse or localized, see next section. 

l::\'FLA!iL"\JA.'l'JON OF TIIE BR.AlN AND OF trS MEM13RANES. 

1\'.IENlNGITlS or MENINGO·ENCEPHALITIS is the name given to a more or 
less diffuse inflammation of the pia-arachnoid, which naturally extends to 
the cerebral cortex i it stands in contradistinction to the circumscribed in­
flammation of the brain·substance which leads to softening (inflammatory) 
and to abscess. 

ETTOLOGY.-Traumatic rneningitis may occur primarily as the result of 
admission of' septic organisms to the meninges through some wound or com· 
pound fracture of the skull, either vault or base i or it may be seconda1-y, 
and spread to the meninges in one or other of the following ways. 1. In­
fective thrombosis may spread to veins of the surface of the brain along a 
vein leading from a wound or focus of infective inflammation; the latter 
vein usually opens into a sinus, causes infective thrombo.:5is of it, and this 
process spreads into cerebral veins, but here and there (as at the apex of the 
temp. sphenoidal Jobe from the sphenoidal fissure), veins from the surface 
join cerebral veins directly. Infective phlebitis and peripblebitis follow 
upon the thrombosis. 2. Schwalbe's injections have shown that a lymph· 
current runs from beneath the galea, through the bone and the dura mater 
to the subdural space; consequently the lymph-stream may bear infective 
organisms to the meninges or to a subcranial collection of fluid. In the 
latter case the dura inflames, pus forms, adhesions develop between dura and 
arachnoid, and inflammation may spread by continuity. When erysipelas 
of the head causes meningitis its cause probably enters by the lymphatics. 
3. Septic inflammation may creep aloog nerves, especially the facial or 
auditory; a late neuritis warns us of danger. 4. A traumatic cerebral ab­
scess may cause men ingitis when it reaches the surface. 5. Meningitis after 
wound may be py~emic. 

It would seem therefore that traumatic meningitis is always due to the-



SY)CPTOMS OF' ME::<INGITIS OF THE CON\'E:S:ITY. -153 

conveyance to the meninges, directly or indirect1y, of orgnnisms; and these 
find in the vascular Jax pia mater, the subarachnoid fluid, and any fluid 
there may be in the subdural space, a most suitable nidus in which to grow 
and spread . 
~[onnm ANATmi.IY.-The first result of irritation is intense injection, 

perhaps running on to small hemorrhagt"s here and there; then exudation 
increm;es and renders milky the subarachnoid fluid i nncl still later, thick 
coherent yellow lymph or some substance between it and thin greenish·yellow 
pus formi-;, This exudntion occupies the substance of the pia and the sub­
arachnoid space, and it appears in quantity first around the veins which 
course in the sulci between the convolutions, thence it spreads until even 
the most prom inrnt parts of convolutions may be covered. There may be 
pus in the subdural space when this has been wounded. The pia mater strips 
off much ruore readily than normal; the cortex is too soft nn<l often pinkish, 
the white substance i;oft and c:cdematous, the corp. callosum and foruix espe~ 
cially tearing easily; the puncta cruenta are large and numerous in early 
stages, but not after exudation has much increased the intrncrnnial pressure. 
The cerebro·spinal fluid is turbid and much increased. The n~sels entering 
the cortex are surrounded by round cells, and the ganglion cells early undergo 
granular degenerntiou (Huguenin in Ziemssen). 

As compound injuriee, or the poinl8 at which injuries are compound, are 
situate more often in the vault than at the base, traumntic meningitis, start­
ing from the wound, is usually more marked upon the convexity of the 
hemispheres than at the base, contrasting in this, among other things, with 
tubercular meningitis. .tlut not infrequently the inflammation starts from 
a compound injury of the base; and then it does not mount much upon the 
hemispheres, but extends along the spinal cord even to its end, the exudation 
being curiously limited to its posterior freer aspect. 

Tbe symptoms of' these two cln!::ses of cases <lifter in so much as aflfction of 
one motor area alone or chiefly will give rise to wiilateral symptoms, which, 
whilst developing rapidly, may exhibit that" march" characteristic of spread­
ing cortical lesions; whilst inflammation about the medulla and pons causes 
only general or bilateral symptoms (except of cranial nerves), and especially 
retraction of the head, with the characteristic boring of the occiput into the 
pillow. It is, however, common for inflammation to affect both base and 
convexity, to be pretty equally distributed on the latter only, or to be very 
irregular nucl p:ltchy. 

As to time of onset: primary meningitis almost always occurs from the 
second t<J fifth day i it has been described as early as the fourth hour (St. 
Bartli. Jio.']J. Jlcp., 1875) or as late as the eighth or tenth day. Secondary 
meningitis may occur during this time, and after the second week meningitis 
is always secondary (Bergmann). It may be very late in connection with 
necrosed fragments . 

8n1PTo:w-; OF .MEXIXGITI~ or TUE CoxYEXlTY.-Ffrst stage, that of frrita­
tion. The onset is more or less sudden, marked by rise of temperature, which 
is usually moderate (100°-102° F.) , nnd accompanied by chills but rarely by 
a ri~o1'. The pul:sc quickens, and is at first tense and hard. Vomiting may 
occur once or oftener; but headache starting from the neighborhood of the 
wou1Hl n11cl becoming very severe is the chief symptom. It causes great 
re:;tle~~ne~s, there is little or no sleep, and the patient tosses about, pressing 
his hands to his head, groaniog or crying out sharply, and often grinding his 
teeth. Tberc is marked intolerance of light and noise. The eyes are bright, 
the pupils small, equal, nntl at first react; but their movements soon become 
sluggish. Optic neuritis is commonly present and may be most marked on 
the side of the wound. The head is hot, the great arteries bent strongly, the 
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face may at first be flushed, but is usually pale. Attacks of clonic spasms 
often occur, but quite as often there are none; they may be partial and el> 
tending, unilateral or general, the sides being equally or unequally affected; 
there may be but one attack or several, and usually they are quickly followed 
by paralysis. 

So far the symptoms are those of simple acute hyperremia, such as is be­
lieved to occur in cases of simple laceration with subdural hemorrhage, but 
early in the case delirium, quiet or violent, has set in, consciousness has been 
gradually lost, and the patient now lies in a state of stupor. 

In the seconcl stage this stupor deepens until the patient is insensible, and 
lies quite still with all the muscles lax; the pupils dilated and motionless; 
the temperature either subnormal or high; pulse very frequent, small, and 
irregular i respiration superficial, irregular, and gradually failing. Before 
this state is reached it is often evident that the side opposite to the wound, 
or certain parts of that side, are paralyzed; often, but by no means neces­
sarily, they have been convulsed, and spasms may at first alternate with 
paralysis. It is common for the pupils to be unequal in the middle period, 
that on the most affected side being the larger. The temperature may not 
rise at all, but be subnormal rather, and the failure of pulse and respiration 
is gradual. 

The great majority of cases die in less than a week. 
SYMPTG:\IS OF BASIC MENINGTTIS.-At first 1:1ympt.oms of hyperremia with 

delirium, fever, and loss of consciousness occur later than where the con­
vexity is affected. Retraction of the head and rigidity of the neck muscles 
appear early. Convulsions, if they occur, and paralyses are general, unless 
a nerve has been injured by the fracture, when the symptoms will be early. 
Paralysis of one or more cranial nerves from neuritis, leading to squint or 
other symptom, is common; yet often nerves are unaffected though sur­
rounded by pus. 

Pno0Nos1s.-Once the disease has passed beyond the stage attributable to 
simple hyperremia, it is probably invariably fatal. 

DrAGNOSis.-The paralysis of meningitis is easily distinguished by the 
time of onset from the primary paralysis which characterizes compression 
or laceration of a motor centre by bone, blood, or other agent. But the 
diagnosis from hyperremia and cedema, spreading concentrically round a 

co~~=idi~~~~s~efs dti~~~l~~fs~st~1:~es in which consciousness has not been 
recovered after the injury before the onset of meningitis, as in cases of pro­
longed concussion, in which any signs of irritation may be regarded as re­
actionary; or in _cases of subdural hemorrhage in which rise of temperature 
may be due to absorption of extravasated blood, and attacks of congestion 
are common (p. 438). 

The disease is very variable: thus the temperature may be little affected 
or subnormal; the first symptoms may be convulsions with loss of conscious­
ness, or a cortical paralysis may appear and spread from day to day. )lenin­
giti~ at its onset is distinguished from pyremia by the absence of rigors and 
characteristic temperature. 

TH.EATMENT.-At present there is none other than prophylactic, and this 
is summed up in" asepsis." Hutchim:iOll recommends energetic mercurial 
inuuction i Bergmann (loc. cit., p. 506) has several times u touched the 
mouth" iu twenty-four hours, but he did not cure his cases. 

Whether we shall be able to diagnose suitable cases sufficiently early and 
certainly to treat them as we should similar inflammation elsewhere, even of 
the peritoneum, by antiseptic incisions into the subarachnoid space through 
several trephine openings placed round the wound, rests with the future. 
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('ircum~cribecl collections of pus may form between the dura mater and 
the hr,ne, nr in the su b:-tance of the brain. 

Subcmnial suppttndion was regarded as a not uncommou result of injuries 
to the 1;kull by Pott, who gave as its symptoms: the occurrence of rigors 
i::orue flay~ or weeks after n. head-injury, followed more or lc:::;s quickly by 
cnmn; the formation of au putty swelling" of the scalp at the point struck 
if there h~ no wound, or, if there be one, it becomes pale, smooth, and ceases 
to 11i;.;chnrgr, and the pericranium separates, leaving the bone yellow and 
tending to dry. But in the great majority of cases these symptoms result 
from usteomyelitis, necrosis, and meningitis, or perhaps cerebral a.bscess-the 
formation of pus beneath the bone being quite exceptional (Bergmaun). Of 
seven cou~ecutive cases with the above sym1Jtoms trephined at St. George's, 
pus W:l:-i found beneath the bone in one only, and in this tbe dura harl been 
separated by bloo<l. 

CEREBRAL .Amic1:..,s.-More frequently, though still rarely, abscesses form 
io the brain1 either superficially or well beneath its surface. 

CAUSE.".-Cerebral abscess rarely arises without a discoverable cause. 
The most common is suppuratfre otitis media, which sometimes causes caries 
or necrosis of the petrous abscess beneath, and adhesion of the dura mater 
to the temporo-sphenoidal lobe or cerebellum, and spread of inflammation 
by continuity to these parts; or the dura. over the petrous being healthy, 
the absce:-<s is due to infective thrombo:;is of veins from the ear to the brain 
or cerebral sinuses. It is sai<l that an otitis which has not Jed to perforation 
of the membrane may cause cerebrnl ab:"cess, so hearing must be carefully 
teoted (Fagge ). 

Chronic rhinitis, leading to disease of the etbmoid, is a much le3S common 
cause. Caries or necrosis of any part of the skull, whether induced by in­
jury or by disease, may act similarly. 

Pyre1nia is a rather common cause, usually giving rise to multiple ab­
scesses. 

Sir , V. Gull described certain cerebral abscesses as secondary lo some 'ulcer· 
alive di.~eww of lung, hronchiectasis with putrid secretion being the most 
common. SepLic embolism from a pulmonary vein is regarJecl as the path· 
ology, and there is usually more than one abscess. 

Injttry.-An injury which is followed by cerebral abscess has almost 
alwn.ys causecl a wound of tbe soft parts, and often contusion or fracture of 
the bone. Bergmann states that he can find references to only six cases at· 
tribute<l to simple injury, and of these some, at least, are uucertain. Again, 
very rarely an ab3cess f'orms in the hemisphere of the side opposite to that 
struck (Erichsen, vol. i. p. 710), a fact difficult to understand, as traumatic 
intraccrcbrn.I hemorrhages are so rare. 

Usually the absce::is ~on the side of the injury, but it may seem to have 
no relation or direct vascular Qr nervous connection with the point struck. 

S 1me traumatic ab::.ce::ises are primm·y, others secondary to some infecti\•e 
wound disea1;e, <'~peciu.lly infective thrombosis. Among the primary are cer· 
tl\in ca!;es of d~ffu-.c septic softening wilh central suppuration, which start at 
once frnm extensive compound lacerations such as are common in war; they 
arc nlwa.y~ coupled with meningitis. Aga.i11 1 au acute ci.rcwnscribed abscess is 
not uncommonly foun<l in cases of death from meningitis in the second or 
third week. Whether the meningitis i3 primary ia doubtful, but the two 
ure 11lmost always ASiOCiated. tiometimes, however, a bullet track or a punc· 
tured wouml will drain well for a time through the opening in the skull, the 
visceral and parietal membranes adhere and meningitis does not occur. 
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After perhaps months drainage becomes insufficient, bagging occurs, and 
symptoms arise, perhaps to subside as pus bursts out afresh. This late trau­
matic abscess is due directly to the injury; but more commonly such ab­
scesses are secondary to infection from a. wound travelling along veins, lym­
phatics, or nerves. 

MORBID A~ATmfY.-After an existence of six weeks (:Meyer) we mny 
expect to find an abscess encapsuled, but it may not be so after years. The 
pus is greenish, aci<l at first, mucous and alkaline when old; often very 
offensive when secondary to disease of bone. 

Abscesses may occur anywhere in the brain, but are most common in the 
temporo-spbcnoidal and cerebellar lobes1 because these parts are infected 
from the middle ear (anterior or posterior surface of petrous). They nre 
often as large as a pigeon's or hen's egg, and may occupy the greater part 
of a hemisphere. They may be single or multiple1 pyremia and lung disease 
being the causes of the latter, though sometimes two or three abscesses close 
together, or one in the temporo-spheuoidal lobe and another in the cerebellum, 
may result from middle ear disease. They may last from a few weeks to, it 
is said, twenty-six years. 

Sometimes it is not evident, post-mortem, to what the fatal symptoms were 
due; often meningitis is excited by the abscess coming to the surface and 
even burstintr there, though much more often it bursts into the ventricle. A 
sinus may be found by which a cerebral abscess bas drained through a wound 
in the bone. 

SYllPTOMs.-These are very variable, and there is not the slightest doubt 
that most abscesses are latent throughout much , of their course. Their 

~~~~v 0ifu~~~<ls~c~:!~";0s,~~~~~~~i~~ c~h~~~~!~n~:~~~~~1:s(~~c~;i;.~ ~~i1Q;)i;~~~! 
to explain a remurkable case in which the abscess ran a two months' course; 
only two days before death, headache and nausea appeared, then drowsiness, 
deepening into coma, with slow pulse. The abscess occupied nearly all the 
right hemisphere, and had burst iuto the ventricle. Oue can, however, 
scarcely believe that the fibres of the white substance were simply pushed 
aside to make room for so large a collection of pus, as the rise of pressure 
wou1d soon have caused coma : yet it is very difficult to see how otherwise 
the absence of motor symptoms is to be accounted for, unless upon Hugh­
lings Jackson's view that both sides of the body are represented in each 
hemisphere. 

Acute traumatic abscesses being almost always accompanied by menin­
gitis, their differential diagnosis is impossible, and treatment is of no avail. 
In chronic cases it is sometimes very difficu1t to be sure that meningitis has 
not supeHened when the patient is seen. 

'Vhen a chronic cerebral abscess results from injury1 there is a clear 
interval or period of latency between the primary symptoms of the injury 
and those of the abscess which quickly (the majority within fourteen clays 1 

end in death. The period of latency may be a week, is usually several 
weeks, and may apparently be many years. It is occupied with the origin 
and growth of the abscess; but when this affects the cortex of the motor 
area, or irritates or destroys fibres of the motor tract, from the first some 
localizing symptoms will be present throughout, and there is no period of 
real latency. 

Following this period vague symptoms mf\y be noted, such as loss of 
memory, change of disposition, rapid emaciation; the pulse may become 
very slow, and double optic neuritis is common; with malaise there may be 
bouts of fever, perhaps with rigors, which may be so regularly repeated as 
to simulate ague i epileptiform seizures may constitute the first, and for some 
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time (two years in one case) the only, symptoms of abscess. But much 
more constant than any of these i . ..: pain, sometimes agonizing, nod usually 
continuous; eometime:! corre;-.ponding to the seat of absce:-<s, again being most 
mi:-;leading. Trigeminal neuralgia may be due to abi:;cess. 

In a certain numb(;r of easer; monospa:-:.ms and monoplegirc, like those 
which occur as primary symptoms of injurie1' of the motor area, or hemi­
plegia or aphasia occur to localize the alisc:e:-:.s. It will be remembered, 
however, that yellow softening may spread from centre to centre in the 
cortex, causing exactly similar late paralysis (p. 446); fe,rer, and perhaps 
rigors. will point to abscess. 

'Vhen there is a scalp wound. it often assumes the appearance described 
by Pott, when pus lies in the brain beneath it; but septic meningitis may 
prorluce similar C'hange. Sooner or later the fioal 8ymptoms set in, and 
quickly encl in death from coma, with symptoms of compression (p. 420). 
This may be ushered in by a severe convulsion during which consciou;:;neos 
is lost once for all, or violent delirium may occur and subside into deepening 
stupor. Sometimes symptoms of this kind form the first and last indication 
of cerebral absces.Q. 

Dr~\O~O~Is.-This includes the recognition of pus and its localization, 
both of which are often impossible. But when, after attacks of fe,·er, and 
perhaps rigors, with more or less constant headache, epileptiform con\"Ulsions 
(general or having a march pointing to a cortical lesion) are followed by 
paralysis on the side opposite to the wound, abscess so placed as to compre::i.S 
or deio:troy the centres of the paralyzed muscles is most probable. The 
presence of one of the causes of ab:;cess is very important. 

Not uncommonly escape of pu::; through a wound in the bone has led to 
trephiniog. 
TREAT~IE~T.-When the ahscess can be localized, trephiniog and evncua· 

tion of' the pus nre the proper treatment. As a preliminary precaution1 Maas 
has proposed to make an exploratory puncture through the bone with a 
holl<llY drill. · 

On removing a circle of bone, pus may be found beneath it; or the dura 
may be toru, pierce<l by fragments, and on removing these pus may escape 
from the brain i or healthy dura may bulge into the wound. If it does not 
pulsate it :;houlc.I be opened, for an abscess probably lies beneath; and this 
is fairly certain should the dura appear inflamed or show a raised central 
yellow spot (Bergmann). But pus may lie beneath it in the absence of all 
the:-:e signs. Palpation is useless. In case of doubt several puncture~ in 
various directions may be made with a small aspirator needle, only slight 
Sltction being 'made and no lateral movement of the needle being permitted. 
If pus is found, pass a bistoury, or, better1 a pair of sinus forceps along the 
needle nod open the blades. The pus squirts out forcibly, as a rule, and if 
near the ventricle the fluid in the latter may burst into the empty cavity, 
and ditlUse meningitis wi11 probably result. A tube should be placed in the 
cavity and the abscess treated as usual. Hernia cerebri (p. 4:31) may follow. 

AFTER-EFFECTS OF IXJURIES TO TITE flE.\.D. 

TR\Ul\IATrC EPILEPSY.-Certain cases of this clas:; fall into the hands of 
the surgeon-those namely which seem to be conuected with injurie:-; of the 
head or of injuries of peripheral nerves. 

fo 783 cnses of epilepsy, Echeverria found G3 of traumatic origin. (1) In 
some cases of epilepsy the aura starts from a tender peripheral srar1 pressure 
upon which may excite the fit; a scar of thil'> kiud may result from a wound 
of the scalp; (2) Contused ekull may thicken from inflammation, or de· 
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pre:-:~ed fragments may press upon the dura and brain; (3) The dura mater 
may become thickened and adherent to the brain-surface as a. result of 
injury; or ( 4) some irritant condition of the cortex mny be l'Stahlishecl. ~\.s 
n rule, fits do not appear for some time, perhaps yenrs, afaer nu injury. 

SY:o.rPTmrs.-These are remarkable only when the irritation attfcts the 
motor area: we then find that the fits begin 00 1 or are confined to, one side 
of the body; that the muscles of one part-e. g., the hand or foot-are 
alway~ first affected, and that the spasm spreads as described at p. -1•30. The 
group of muscles first convulsed indicates the point of the brain-imrface 
which is most irritated. In the more limited and shorter convulsions con­
sciousness is not Jost. After these fits there is a ten<lency to paralysis or 
paresis of the mu~des concerned, chiefly of those corrt8ponr1ing t.o the irri­
tated centre. These cu~es are spoken of as cortical or .Jackson's (Hugh lings) 
epilepsy. 

TnEA.Ti\lENT.-Superficial scars may be removed or di~sected up (Bryant) 
in sµch a manner as to divide all sensory nerves going lo them. \Vbeu any 
considerable nerve-trunk is involved in a scar, and neurnlgia is excited, it 
should be stretched. \Vhen bone which has been injured is suspected, on 
account of tenderness or from the march of the spasm, as the cam:;e, it 
should be removed by trephining. Considerable success has followed the 
operation, but the statistics include many cases observed for only short 
periods. 

Other ]ate effects of head-injury occur: various mental and moral changes, 
sometimes amounting to insanity and paralysis of various kinds, motor or 
sensory. 

THE OPJmATIOXS OF TREPHINI~G AND ELEYA'ITO:S 01~ llO:SE . 

lNDICATIOKS.-1. Simple depressed f ractures, with symptoms of com­
pression or laceration . 2. Compound depressed fractures, and all punctured 
and inCised fractures. 3. Penetration of foreign bodies into the skull. 4. 
Subcrnn ial hemorrhage causing compression. 5. Abscess. 6. Traumatic 
epilepsy. 7. Cortical tumor. A large-crowned trephine should always be 
used for indications 3 to 7. 

l\IETIIOD.-Expose the bone by a V-, H·, 1'-shaped or crucial cut, so 
planned that the spot at which it is desired to trephine will be wall exposed; 
carry the cuts right down to bone, and with an elevator raise the periosteum 
and flaps together. Stop all bleeding. Now cause the centre pin of the 
trephine to prqject T1rth inch, and fix it firmly. Place the piu ou the centre 
of the disk of bone to be removed-e. g., exactly over the meningeal artery 
(p. 4-12), and bore it into the skull by a1ternate movements of pro- and supi­
nation; soon the crown will have cut a groove for itself, and then the pin 
8hould be at once withdrawn and fixed up. \Vorkiog on through diploC, if 
any is present, the sawdust is bloody nod progress fairly easy. As the inner 
table is approached the surgeon stops frequently, brushes away the du~t, and 
feels round the groove with a toothpick for any indication that the bone is 
penetrated at one point; sometimes the bone is cut through in one place 
long before it is separated elsewhere, and then the crown must bear only on 
the latter pa.rt. Toward the end an occasional slight side·to·side movement 
of the trephine will ultimate1y crack through the inner table, and the disk 
may then be i·emoverl with forceps. Throughout the sawing the fo refinger 
rests ou the si<le of the crown almost touching the bone, so as to prevent the 
possibility of any sudden jerk into the skull} and pressure must be lightened 
as the inner table is neared. The smallest piece of bone n. trephine will c?t 
out is necessarily somewhat larger than its half circumference. The thin 
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spots of the skull must be remembered; also the facts that skulls vnry very 
greatly in thickne:'!S, nud that diploC is absent in children and often replaced 
hy compact tissue in old nge. It is advised to operate always as though the 
skull in <1uestion were the thinnest known. The work with the hand·tre· 
phine i:; very fatiguing; a trephine worked by a carpenter's brace cuts much 
more easily and quickly, but requires great care. 

W'hcu the dittk of bone has been removed, and splinters extracted or pus 
or blood erncuated, the flaps t.re laid down again, sewn together, free down· 
w.ml clraiunge being provided. Asepsis is all-important. The aperture 
dur~ not fill up with bone as a rule, but a very firm scar forms. Macewen 
break:; the disk of bone into pieces with a chi"'el and replnc~s it, leaving 
gap~ fnr drainage. In two of eleven cases one or two fragments died. 

In Ot:rniany a chisel and mallet are preferred to the trephine by many. 
The chisel is less liable than the saw to cause necrosis nod those portions of 
bone alone which it is wished to remove can be acted upon . 

Sometimes an overhanging fragment beneath which bone is depressed can 
be removed by sawing through it with Rey's saw, but whenever there is an 
aperture large enough to admit a blade of the gouge forceps, no instrU-0.1ent 
is so convenient for enlarging it. 

RERLLTS.-Of 709 cases nearly 50 per cent. died (Bluhm). But older 
statistics are of little value now, and modern are not yet forthcoming. Volk­
mann has antiseptically trephined 8 cases for fracture with 1 death (fract­

. ured ba::.;e), and of H cases in which the skull was opened for non-traumatic 
causes, 3 died (entry of air into sinus and meningitis from fracture of base). 
]3Pr~mann reports 6 cases of trephiuing for diseased bone, all successful. 
Of 17 cases (14 trephiniugs and 3 elevations) Macewen lost 3, but no death 
could be attributed to the trephining; iu the 1-1- successful cases uo untoward 
symptom occurred (Lancet, May 23, 1885). 

MALFORl'llATIOX OF TIIE llEAD. 

~IENINGOCET.T~ AND ENCEPIIALOCEL:E.-These terms imply a congen ital 
hernial protrusion 1 either of the cerebral meninges or of these with a portion 
of the brain . They occur at special seats; the occipital region (just above 
the foramen magnum, through the middle of the bone, or nt the post. fonta­
nelle) is hy far the commonest; others are the glabella, and much more 
rarely the ant. fontanelle nod the inf. angles of parietal; most rarely, 
throu~h the sphenoid into the nasopharynx. 

KnIPTOM:o;.-The swellings may be as large as a pea or larger than the 
child's head (occipital); they are covered by normal skin noel pulsate with 
the brain, unless the opening in the skull is very narrow; pres:3ure on pul­
sating tumors will cause reduction of part of contents, and, if pushed, loss of 
cunsciouFne.-;s and convulsions. A small meningocele-e. g., frontal-may be 
nou-pul~nting and irreducible. 'Vhen very lax a mass of brain may be felt, 
othenvi!5e the diagnosis of meningocele from encephalocele cannot be made 
-unle~s the electric light gave a shadow. In occipital cases the cerebellum 
and corpora quadrigemina are the most likely parts of the brain to lie in 
the i'llC. · 

Most children with these malformations die during or soon after birth, at 
least when the swelling is of any size. Very rarely in those that Jive the 
bone~ clo"'e, nud cut off the sac from its communication with the interior. 

TnEATMENT is required only for large increasing hernirc, in which slough­
ing would ultimately occur. Ligature at the root has scarcely a success to 
its credit; puncture nn<l injection, as for spina bifi<la (q. v.) is somewhat 
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more promising; removal of the sac and careful :-uture of its edges is the 
final nsource. In any case the prognosis is very bad. 

DrsEASES OF THE HEAD. 

IxFLAll)IATIO::-;s OF THE SC.ALP.-During childhood scrofulou.! pustular 
eczenw is very common, and also sores due apparently to the irritation of 
pediculi which so frequently infest the heads of young children. They 
should .be at once treated by softening the scabs with a poultice, picking 
them oft~ and applying boracic or salicylic ointment, or ung. hy<lrarg. amm. 
di!. for small surfaces, hair having been freely, or, in the case of lice, entirely 
removed. If unchecked these lesions lead to abscess in the substance of the 
scalp, an<l especially in and around the occipital glands. 

DiJluse cellulitis with subaponeurolic suppuration is chiefly a complication 
of wounds, and so is erysipelas, which may, bowe\·er, spread to the scalp from 
neighboring parts. The diagnosis between the two rests chiefly upon the 
limitation of the subaponeurotic inflammation by the attachments to bone of 
the occipito-frontalis, whilst erysipelas will probably pass over these i the rash 
of the latter is often atypical upon the scalp. Their treatment is very similar. 

Sin:t.tses in tbe frontal region may be very troublesome and require fixation 
of the occipito-frontalis by strapping. 

lxFLA:'<I.lL\TIONl5 OF THE BoxES.-Blows may cause anystageofperfoslitia 
up to suppuration, with or without necrosis. Congenital syphilis leads to 
nodes in infants (p. 116), not to be confounded with thickened growing edges 
of bones in rickets i and the acquired disease, usually in its latter stage, 
frequently causes gummatous periostitis of the vault, too often resulting in 
necrosis. Often there is a chaplet of offensive ulcero round the head, each 
one floored by dead bone. The sequestra are extremely long (years) in sepa­
rating, perhaps because of slow spread of necrosis at the margin; they may 
include the whole thickness or only the outer table. They must be left until 
nature has well marked out their limits, and almost or quite freed them. 

A tubercular, often perforating, caries of the vau lt is described; it is rare, 
and should be treated by removal of all disease with the chisel and mallet. 

Tuuou.s OF SCALP AND BONES.-)lost varieties occur, but few are common. 
There is a diffuse hypertrophy of part of the scalp, usually extending to one 
side of the face-molluscum fibrosum, but ordinary fibroma, except of the 
basilar process of the occipital, is rare; a pedunculated fibro-lipomct is some­
times seen. I have removed a Lipoma from the forehead. Ivoty osteomata may 
be multiple, and sessile and fixed to bone; sometimes they grow into the 
orbit from the roof. 1Ycevus is very common in the scalp, and this is the 
special seat of the some.what rare cirsoid anettrism. (p. 377). SebaceoU-3 cy8ls 
(p. 215) are very common after middle age, the scalp being their special seat. 
They are very often multiple and give no trouble i rarely one suppurates, 
leaving n. chronic ulcer with irregular base and thick everted edges, which 
may actually become epitheliomatous. Dermoid cysts (congenital ) are fairly 
common at the upper outer angle of the orbit; they occur al;:;o behind the 
ear and over the anterior fontanelle. Here they may be mistaken for a. 
meningocele cut off from the cranial cavity. The removal of the more usual 
cyst near the ext. ang. process of the frontal may be difficult on account of 

k~~~!~s~~ 1~~ennneit~~t~a;h~~~~1\0;t0t~~:ef~~~.t i~~~t~id ~~ett~n~;1d~~ta~e~i~g~~f; 
~feningocele cut off from the interior, and a collection of serum left by btema­
tomata arc other "cysts" which may be met with here. 

Primary sa1·coma of the sca]p is very rare; but it occurs sometimes in the 
bones aurl in the clura mater, either growing outwards and in\•olving the 
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bone, or inwards and invoking the brain. If, in the latter case, the motor 
area is pre:<secl upon, symploms will soon appear. In their early stage, sar­
coma of the bones may be removed with the chisel an<l mallet, and deeper 
structures, including brain, may be attacked if necessa ry; but recurrence is 
very probable. Epithelioma is uncommon in the scalp, and generally begins 
in an ulc~rnted cy~l; rodent 1tlcer may extend from the face on to the scalp; 
either mny nffoct b<111e and e\·en brain. Secondary sa1·comata and cancers may 
occur in the i-kull. 

D1~LA8E~ Of' THE BnAIN .\.ND ITS )!ElIBlUNF .-IIydrocepltalus. The 
surgeon is occa~ionally asked to tap the lateral ventricle(Paracentesi8 capitis) 
in cases of this di~ense. Introduce an aspirator needle, about 2 mm. diameter, 
t}1rough one of the lateral angles of the anterior fontanelle, away from the 
line of the frontal sinus; after it has entered an inch, gently raise the piston 
of the syringe, and if no fluid comes, push the needle cautiously on; mark 
for future guidance the depth at which fluid issues. The piston may now be 
very slowly drawn up or siphon action may be used (p. 82), pressure being 
maintained upon the parietals; these bones may be caused to overlap, but 
there is no advantage in withdrawing so much fluid. The object is simply to 
relieve tension, not to empty the ventricles; several ounces always remain in 
these cavities after the most complete aspiration possible. A flannel cnpelline 
bandage should be applied after the operation. 

There is little danger in the operation, which may be repeated whenever 
tensive paiu renders the child cross and restless. As a rule the fluid is yellow, 
not nearly so limpid as cerebrospinal fluid, and contains a large quantity of 
albumen, being of inflammatory origin; but cases of distention due to yield­
ing of an unduly soft skull under normal pressure (Huguenin), or to general 
or partial atrophy of the brain, contain a ftuid very like that normal to the 
part. 

Tu:iroRS OF THE BRALN.-Dr. Hughes Bennett having diagnosed in acer­
tain mau the presence of a tumor (glioma) in the middle of the n.~cending 
parietal, extend ing across the fissure of Rolando into the upper half of the 
ascending frontal convolutions, and the history nod ill success of' treatment 
showing that it was not a gumrna, R. J. Godlee trephined the skull freely 
over the suspected area and opened the dura; an incision iuto the ascending 
parietal came upon the tumor almost immediately. It was enucleated with 
a steel spatula capable of being bent into any shape. Free, general oozing 
was <.:hecked by the gah·nno-cautery, but Godlee subsequently stated that it 
would probably have stopped of itself; the cavity was draiued. The patient 
was quite relieved of pain and other symptoms; but almost complete paralysis 
of the arm was rendered complete. The wound became septic on the third 
day, a large hernia cerebri formed, and was shaved off twice or thrice, but 
recurred persistently; ultimately, meningitis spread from the wound to the 
bnsc, and death occurred n mouth after the operation. Sepsis was attributed 
to imperfect cleansing of the scalp, and the hope is justified that, next time, 
it will be avoided, and that the success, so distinctly promised in the first 
days after the operation in the above case, will be atLained (see Trans . ...lled. 
Chir., 1R.~t3, p. 243). ~Iacewen had previously localized by its symptoms an 
nb:sce~ in the base of the third frontal, and had trephined over and opened 
itvost-mortem. 

The chieftumursof the brain are myxoma, glioma1 and sarcoma (all kinds) 
-closely allied forms-of which the latter grows most rapidly and teuds to 
geuernlize. The first and last often start in the meninges. 

The symptoms are most variable, according to the seat, size, rate of growth, 
anti nature of the-tumor; they are necessarily those of abscess (p. 456), with­
out fover or rigors, and without any of the special causes of abscess, except 
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as a. coincidence. On the con\•exity which is alone accessible to the surgeon, 
only primary alfoction of the motor area will enable the seat of the growth 
to be recognized. Thus in Bennett's case frequent twitching of the left side 
of the tongue and angle of the mouth, without loss of conaciousnE.'s", was fol­
lowed by general convulsions, beginning on the left side of the fo.ce 1 and ac­
companied by unconsciousness. The local fits occurred daily, the general, 
once a month . After three and a half years, twitching of the left finger and 
arm, without loss of' consciousness, began to alternate with the facial twilch­
ings; rarely they occurred together. Soon paresis, and ultimately paralysis 
of fingers, hand, and forearm ensued, with weakness of the shoulder; and 
finally twitch ing spread to the leg, and this became weak. The patient sut: 
fored from severe paroxysmal vertical headache, frequent vomiting without 
cause. and double optic neuritis, worse on the right side, yet could read well; 
sensation was everywhere normal. A reference to Fig. 164 will show why 
the disease was localized as above stated; the growth was supposed to irl'itate 
or compress the facial, tongue, anJ arm centres. 

CU.APTER XXXIII. 

l::\,fURIE~ .\::\D Dl:SlUHEti OF TIIE SPn!E .\::\D ,;pJS.\L CORD. 

IX JURIES. 

CoNCUSSION Ol<"' TIIE SPINAr. CoRo.-It bas long been the custom to ex­
plain by concussion of the cord a number of very obscure symptoms arising 
after railway and other severe accidents in which there has been no evidence 
of fracture or dislocation of the spine. Of late years the twth of this expla­
nation has been called in question, and chiefly by l\Ir. Herbert P~ge (" Iu­
juries of the Spine and Spinal Cord without apparent :Mechanical Lesion"). 

\Ve must, therefore, consider whether concussion of the cord occurs. Be­
tween the brain and cord in regard to their liability to injury there i:s but 
little analogy, the latter being placed at a great depth in the centre of a 
column of bones which nowhere presents to direct violence a. large surface, 
which is surrounded by soft parts, and so constructed that shock from the 
feet shall be greatly broken in its passage upwards; further, the cord is fixed 
to the brain above, to the sacrum by the filum terminale and lumbo-sacral 
nerves below, and laterally by the issuing nerves; an<l, lastly, it is surrounded 
by cerebro·spinal fluid, and is free to move within the dura mater. It would, 
therefore, seem very difficult for a mere shake to act injuriously upon a long 
light structure thus suspended. 

Xext, Page finds that very few of the cases cited as examples of concus.sion 
of the cord will bear close criticism; in many there was evidence of' damage 
to the spinal column rendering local injury of the cord probable, and often 
accounting for some of' the symptoms; or the symptoms present were very 
doubtfully attributable to the cord. Doubtless many fractures of the spine 
are unrecognized; but this would not invalidate the diagnosis qf concussion 
unless there were reason to think that the fragments or blood had compressed 
or lacerated the cord. 



Let us next com.icier a few of the long train of symptoms(" litigation-symp­
torus,'' PagcJ which undoubtedly do arise after railway accidents nnd similar 
injurie~. Cun fusion of thought, loss of memory of words or places, inability 
to count, iunptitude for mental exertion or busine::~, greater or Jess diminu­
tion of ::cn:-ation and mution, numbness, pins and needles, or coldne:;s of one 
or mure limbs, loi:s of power of \'arious sets of musclefl, or inability to harmo­
nize their ncti.on, to i;tand upright or the like, impairment of special senses, 
optic neuritis, emaciation, general feebleness and sleeplessness, the spine 
usually rigid, incapable of being bent or turned, often very tender at one or 
more plnceis-these and many others, variously combined, undoubtedly occur, 
but whether they are due to spinal cord concussion is quite another matter. 
Several are obviouoly brain-symptoms; others are apparently due to the 
eHCct of the blow or wrench on the bones, ligaments, and muscles of the 
spine; whilst those symptoms which do seem to point to the cord, if they are 
uot due to injury of issu ing nerves and consecutive neuritii:1, indicate a lucal, 
and not a general, lesiou·of the cord . But to presen·e any analogy with the 
brain, concussion of' the cord must be a general (trnnsver~e) affection, if not 
of the whole, at Jeast of a considerable iength, of the cord, characterized 
by depression of all its functions-motor, sensory, and reflex; an<l its symp­
toms must be immediate, not developed in the course of months, m; in the 
doubtful ca~es of which we are now speaking. If, however, in any case we 
found signs of a trnnsverse lesion of the cord, we should certainly attribute 
it to compression by bone or blood; if such occur from concussion, they 
must pass off simultaneously with the shock of the accident and be coJ1se­
quently unnoticed . Concu5sion of the cord may occur, but we have little or 
no distinct evidence of it. 

Slight contusions, lacerations, and small hemorrhages into the cord may 
give rise to no immediate symptoms, but degenerative or chronic inflam­
matory processes starting from these focal lesions-due perhaps chiefly to 
longitudinal strain of the cord during forced flexion-may ultimately make 
themselves folt in local paralysis, impaired spinal reflexes, etc. But it is 
most necessary in these cases to be certain that the symptoms are really of 
spinal or ig in-i. e., that they are phenomena met with in ordinary spinal 
disease. }fo11y a~·e doubtless due to bruising and tearing of muscle and 
Jigament, others to shock, fright, and anxious expectancy, some to the un­
conscious mimicry of which hysteria. affords so many examples, and some, 
often many, to malingering. Skill in the examination of nervous cases is 
necessary for the detection of these. 

TREATMENT.-Immecliate cord symptoms will necessitate the same treat­
ment as if fracture or dislocation had been detected . Iu doubtful cases it 
may still be advisable to treat, precautionally, b_y more or less prolonged 
re. ... t; but mental ren~surance will be essential. Bruising of soft parts re­
quire:; nothing special. Bark, iron, cod-liver oil, and similar remedies must 
be u~ecl to combat the effects of worry and confinement. 
'Voc~n~ Ot' TIIF. Couv.-These are generally punctured from etnbs, or 

lacerated from di!~plnee<l bone or gunshut; and bullets do so much damage 
that they almoot always kill. 
~·n1PTO:i1s.-Whcn the dura mater and arachnoid arc wounded cerebro­

spinal iluicl escapes, and may do so for days; this may happen without wound 
oftbe cord. Usually the cord is partially or completely divided. 

In partial division no general statement of the symptoms can be made; 
the student must remember that most of the motor fibres from half the body 
run up in the cord in the same side and decussa.te at the medulla, whilst the 
sensory fibres pass over at once into the opposite half of' the cord. Division 
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of half the cord causes paralysis and hyper~t::ilhesia of the same, anresthesia 
of the opposite, side. 

Complete division, or contusion destroying the physiological continuity of 
the cord, is almost always due to displaced bone. The symptoms vary \\ith 
the height of the injury; but we always fiud paralysis of motion and sensa­
tion below the poiut, so that tbe seat of injury may be diagnosed by the dis­
covery of the highest nerves paralyzed. Often, from irritation of the lowest 
unparalyzerl nerves, a zone of hyperresthesia is found rouud the trunk at the 
level of the fracture. At £rst reflexes are abolished below the injury by 
some inhibitory action, or by shock; but soon they become excessive-e. g., 
priapism occurs, cerebral control being withdrawn. Of course, when a 
centre is clesfroyed by the injury the reflex is lost forever; an cl often no ex­
cess is noticed in centres close below the injury. The higher the lesion the 
more common is priapism; it appears early, and rarely lasts more than two 
weeks. Loss of control over the bowels and inability to ruicturate always 
result from paralysis of the external sphincter and of the bladder; but in­
voluntary defecation is often prevented for some weeks by constipation, and 
retention of urine may be masked by the overflow of a distended bladder. 
As a result of the anresthesia and of the paralytic state of the arteries, the 
paralyzed part.s become pale, cold, congested at extremities, inelastic, and 
branny from imperfect casting of the epithelium; pressure-spots slough 
readily, especially over the sacrum and heels; and in the former situation 
an acute bedsore, perhaps the size of a saucer and reaching down to bone, 
may form within a few days of accident or later. This is attributed by some 
to irritation of a trophic" nerves-a pure assumption. Some are inclined 
to attribute to the same nerves also the amruoniacal decomposition of urine 
which occurs during the first few days in these cases. But this is invariably 
accompanied by the appearance of micrococci (M. urea:), which are almost 
certainly the cause of the fermentation. The difficulty is to account for 
their entry in cases in which every care has been taken to use an aseptic 
catheter; it would be well worth while in some of these cases, seen early, to 
put up the penis in an antiseptic dressing. It has been suggested that the 

~!s~Jf~~~:~st ~v~i~~ ~~irr~~eusce1~o~n ;~;~T:inqut~:~ti~n~~a~~e p~~~~~~~ '~~ll~:c~\~ 
Lastly, in some cases, an erythematous or bullous rush appears on the para­
lyzed parts or more widely distributed; it has been attributed to nerve­
inHuence. 

The ~ffect of the height of the division is shown chiefly in the extent of the 
paralysis. If it is in the lumbar, or lowest dorsal region, the legs are para­
lyzed and insensitive. As the injury mounts towards the 111iddle and 1tpper 
dorsal region, paralysis of the abdominal and intercostal muscles, and loss of 
sensation over these parts, are added; the abdominal wall bulges unduly 
with each descent of the diaphragm, the bowels become distended with gas 
and obstinately confined for the first few weeks; priapism now appears, the 
penis being in a state of semi-erection. Above the second dorsal and below 
the fourth cervical more or less motor and sensory paralysis of the arms re­
sults, appearing first in the distribution of the ulnar; and there is great 
difficulty in breathing, especially in e:rpiration, the trunk muscles being 
paralyzed, and unable to antagonize the diaphragm; coughing and sneezing 
are almost impossible i the lungs become much congested and hremoptysis 
has occurred. In injuries of the cervical cord the temperature sometimes 
rises to au extreme height; thus Teale records a case of pyrexia lasting 
several mouths, with a. maximum of 122° F. (Lancet, :March 0, 1875) . . Aboi•e 
the ot'igin of the phrenic nuue (fourth cervical), the diaphragm is palsied and 
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death instantaneous. Thi.5 injury results most often from dislocation of the 
odrmtoi<l process, either traumatic or pathological. 

The danger of injuries dividing the cord obviously increases the higher 
the le~ion is situate. 

High up, denth is immediate or early from asphyxia.; the lower the injury 
the more possible is recovery, perhaps with permanent paraplegia. Yet a 
large majority even of low injuries to the cord (usually from fracture) prove 
fatal, perhaps after months or evf'n years. Death is then due to the develop­
ment of acute or chronic bedsores, exhausting the patient by suppuration 
nod f~ver or exciting meningitis (p. 467), to acute suppurative nephritis 
from extension of putrefaction to the kidneys, or to pyremia. 

Septic meningitis is especially to be feared in cases of open wound of the 
theca. Gurlt wa.s able to find eight cases of suppuration of simple fractures 
of the spine. 

Fn.\v·ruRE OF THE SPINE.-\Vhen not due to gunshot violence, fracture 
of the body of a vertebra is almost always caused by forced Hexion of the 
spine, as in driving under too low an archway, striking the bottom with the 
head in diving, or falling beneath a too heavy weight placed upon the 
sboulder,s. Erosion of vertebrre by aneurism or caries predisposes to and 
may produce fracture. The arch and processes, especially the spine, are 
often brokeu by direct violence and may be driven into the cord. The body 
is the part broken in more than half of the cervical fractures, i dorsal and 
almost all the lumbar. The injury is uncommon nod occurs especially in 
males from twenty to sixty. Of 286 cases, 108 were cervical, 94 dorsal, 25 
dorso-lumbar, and 41 lumbar (Gurlt); more 
than one vertebra. is often broken in the cer- }""'ro. 166. 
vicnl and dorsal regions. 'l'he 5th and 6th 
cervical, 12th dorsal, and 1st lumbar are most 
frequeDtly broken, and next to them come the 
bones in their immediate vicinity; they lie at 
either end of the comparatively rigid rod of 
the rlorsal vertebra! (9th-1st). 

In the body the line of fracture may take 
any direction, but in the lower vertebne is 
almost always oblique, from above, downward 
and forward (Fig. 166); often the posterior 
surface is entire, the displacement being that 
tbe lower fragment falls backward (Fig. 166), 
and its upper posterior edge cut.s sharply into 
the cord, though not into the theca as a rule. 
Comminution is common. Blood is more or 
less freely extravasated into the muscles, the 
spinal canal outside the dura, or round the 
cord itself. The cord may be in no way 
injured, displacement being slight or absent, 

:~ti~n!~es~a~":e~is~Ja~~~1e:i°;m:~tit am~0~:; .1i:~'.;:~rt~:r~~;:111:i:~l:10~:::e~~ 
damaged Lo any degree between slight com pres- c"mJilNe 1i1. ·ration or cord 11ml 1ne111-
sion and complete division. Perhaps it is t•ra.nes 
most common to find the cord somewhat flat-
tened and wi<leuecl, more or less pulpi6ed and broken down by hemorrhage. 

SY:.IPTOlls.-Considerable shock is common; pain at the seat of fracture 
and often round the trunk at its level-much increased by movement; 
irregularity of the spine-e. g., separation of two contiguous spines from 
anterior crushing of one or more bodies, or angular deformity from exten-

30 
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sive crushing of the bodies or displacement backward of the lower frag­
ments; perhaps swelling of soft parts round about from hemorrhage; 
crepitus is unusual, but may be felt by the patient as he is moved. In the 
great majority of ca~es of fracture of the body of a vertebra, the cord is im­
plicated and the symptoms detailed under complete division will be prel'ient 
in greater or less perfection. But as even the physiological continuity of' 
tLe cord is by no means always interrupted in fractured spine, paresis may 
replace paralysis, sensation especially may remain, nod par::esthe;ia, hyper­
resthesia, or pain may supplant anresthesia, and these symptoms may be 
irregularly distributecl-e. g., one leg or arm may be aflCcted much more 
than the other, one spot may be hyperresthetic; spasms rarely occur; the 
nervous symptoms may not at first reach up to the seat of injury, but may 
subsequently extend to it or even higher; or temporary parei:;is or paralysis 
may occur on the second or third day. probably from oodema; or permanent 
mischief may result after perhaps a fortnight, owing to late displacement in 
cases in which the symptoms have been altogether doubtful. Thus Gurlt 
gives a case in which a man walked for two hours after fracturing the odon­
toid process and both arches of the atlas; some paralysis developed next 
day and he died suddenly on the eighth. Of 11 cases of fracture of a tins or 
axis, 2 died at once, 2 within one hour, and of the rest, 1 lived thirteen days; 
several died suddenly. 

D1AGNOs1s.-Paraplegia and pain at the fracture are the symptoms which 
usually draw attention to injuries of the spine. In severe shock or when 
there is insensibility from head injury or other cause, both will be over­
looked. Irregularity of the spine might be found in the general examina­
tion which should when possible be made after any serious fall; but the pos­
sibility of fracture without displacement renders necessary great care in 
moving cases in which such is likely to be present. 

TREATMENT.-A case of fractured spine should if possible be kept on the 
stretcher until a water-bed is ready to receive him, this being the best pre­
ventive of bedsores. In cervical fractures it is necessary by a san<l-bag be· 
neath the nape nnd others on the side of the head to insure immobility; on 
no account is the hend to be moved once it is satisfactorily fixed . In all 
fractures of the spine the less the patient is moved the better. The patient 
must be kept lying for at least two months, often more. At first the diet 
should be very low, as in beaJ injuries. The bowels will generally require 
aperients at first, and the urine must be regularly drawn off three or four 
times a day. Too much care cannot be taken as to the purity of the 
catheter; a silver instrument kept in carbolic is the best. The plan of im­
mediately applying some antiseptic dressing to the penis is worth trial. 
Tympanites may be relieved by enemata of peppermint or of turpentine and 
gruel. 

When the patient is suffering great pain (B. Hill, TraruJ. Olin. &c., 1881), 
or when there is much displacement, extension may be made, the fracture 
reduced

1 
and in lower dorsal and lumbar cases, the trunk enveloped in a 

plaster·jacket. This has usually been done by carefully slinging the an:es· 
thetized patient from Sayre's tripod (Fig. 170); but probably lifting the 
patient on to a table, making extension and counter-extension from the feet 
and shoulders, aud applying a jacket as advised at p. ·178, would be as effi· 
cacious and safer. In lifting these patients and endeavoring to reduce de­
formity, remember that the upper frngment should pass backward 1 the lower 
forward; movements in the opposite directions would probably destroy the 
cord. Good results have been obtained . 

'Vlien, from the direct nature of the violence and physical signs, it ~s 
likely that paralysis is due to a depressed spine or neural arch, and espem-
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ally if sensation is not lost, it would be right to cut down freely in the mid­
line and remove any compressing bone. Of forty cases only three were 
benefited (Asbburst), but antiseptics will probably make a difference. 

The treatment of fractures of the cervical spine is similar to that for dis­
locations; but the difficulty in preventing recurrence of displacement is 
greater. 

Pu1rn DL'iLOCATIONS OF THE SPINE are almost always confined to the cer­
vical region, especially the 4th and 6th vertebrre; the occipital may be dis­
placed from the atlas. 

CAUSE.-Extreme fiexion from accidents similar to those which produce 
fracture; the upper vertebra moves forward and downward on the lower till 
its lower articular processes 1ie on the pedicles of the bone below, booked in 
front of its superior articular processes (luxation by fie.-cion, !Hiter). Some­
times the force imparts a movement of lateral flex ion to the cervical spine; 
the lower process on the convex side of the spine of the upper vertebra then 
passes upward and forward on the oblique plane with which it articulates, 
and finally sl ips in front of the latter on to the pe<licle of the lower bone 
(tu.ration by rotation, Hi.iter). Strong muscular effort may cause this. The 
intervertebral fibro·cartilage often tears off a lnyer of bone from the dis­
placed body, or slight fractures of processes occur in otherwise pure disloca­
tions. 

Snrno:'lls.-In luxation by rotation of (say) the right inferior articular 
proce:0-s of the 4th vertebra. the head will incline fixedly to the left shoulder, 
the chin remains in the mid-line, the line of the spines seems undisturbed; 
a finger feels the right half of the vertebra projecting more or less beneath 
the mucous membrane of the pharynx, and swallowing is somewhat difficult. 
Usually there are no cord symptoms, but paralysis or pain from pressure of 
the right inferior process of the 4th upon the 5th nerve is likely to occur. 

In lu.mtion by flexion the head is much bent forward. the chin in the mid­
line, the extensors of the head and neck tense and prominent, often prevent­
ing the spines above the gap due to the dislocation from being felt; a finger 
in the mouth feels a very marked prominence formed by the body of the 
upper vertebra, and swallowing is difficult or impossible. More or less com­
pression of the cord is almost always pre.sent, and often it is fatal; there 
may be irritation of issuing nerves. The diagnosis from fractures with 
similar displacement is impossible. 

TRE.\TMENT.-(IIilter.) In luxation by rotation bend the head fully clown 
toward the shoulder, then rotate the ear of this side forward, the opposite one 
backward. Thus in the above example the right articular proceeses would 
first be unlocked. and then the upper would be carried back into position 
over the lower. In luxation by ftexion convert the case into a luxntioo by 
rotation by the above manipulation upon one side; and then by repeating 
it on the other side complete the reduction . In this way Hiller successfully 
reduced three cases1 of which one lived. Before attempting this treatment 
the patient or his friends should be told that death may occur duriug it. es­
pecially in luxation by flexion. 

The patient should be anrestbetized slowly and carefully for these and 
similar operations, involuntary movements being carefully gunrded against. 
After reduction the neck should be fixed by a collar of flannel steeped in 
plaster cream, fixed by plaster bandages which should include the shaven 
head and pass under each axilla. 

Acun: TnAUMATfC SPINAL MENINGITIS is rare. Causes: septic wounds, 
the opening of the meninges by a sloughing bedsore or spina bifida, or 

ytcmin j it may extend from the base of the brain (p. 452) or, on the other 
.uand, extend through the foramen magnum. 
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SntPTOMs.-Onset insidio11s or attended with rigors and symptoms of 
high fever; more or less intense pain along spine, shooting into limbs and 
much increased by movement; rigidity of voluntary muscles often causes 
slight opisthotonos and risus sardonicus, and tetanic spasms may occur. In­
continence of urine and feces usually eqrly. Ultimately spasm gives way 
to paresis; and pain, hyperresthesia, and var ious parresthesi~ are lost in 
diminished sensibility. But pain, fever, restlessness, delirium, and progres­
sive paresis of sense and motion may be the chief symptoms. Death gener­
ally occurs within a week. 

TREATMENT.-As for cerebral meningitis; take special care against bed­
sores; watch the bladder lest it become distended. 

MALJ.'ORilIATIONS OF TllE SPINE. 

SPINA BrFIDA OR HYDRORACHTS. PATITOLOGY.-In this affoction the 
spinous processes and laminre of some of the vertebrre are cleft or de6cieut. 
The spinal membranes deprived of their ordinary support yield to the 
pressure of the subaracbnoid fluid and bulge out, forming a fiuctuatiug 
tumor in the mid·line of the back. 

In the great majority of cases the spinal cord crosses the interior of the 
sac, and adheres to its posterior wall i the nerve· roots arise from the flattened 
continuation of the cord in the wall of the sac and pass thence forward, 
below the emerging cord to gain their proper foramina (Fig. 167). The 
subsequent disposition of the nerves is normal. 

F10 167. 

Strnclmtc of ~plna biflda. The highest &tructure crossing the .ac is the bJlinal C()rJ thiekeu&d by some 
nerve-ruot.l\\hicb ari,;efromitnndrunfurwardapplied to its 1;id<'s; the uerv1·-rw11 bc lowari8e from the 
me<lianportio11oftli<'eac·1rnl! 

As a rule, the median portion of the sac is no't covered with true skin, but 
by a structure devoid of hairs and glands; elsewhere the sac is formed of 
the spinal membranes covered by the common tegurnents. Mure or less 
cerebro·spinal fluid is contained in the subarachnoid space. This condition 

named 1neningo-myelocele. 
Sometimes a depression or " umbilicus" exists on the summit of the sac; 
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this marks the point at which the cord is attached to the sac-wall, but the 
absence of an umbilicus does not show that the cord is not involved in the 
sac-wall. The same is true of a longitudinal depression which, if present, 
marks the line of origin of the nerve-roots from the sac-wall. 

The implication of the spinal eord is often shown during life in the 
paralysis, more or less complete, of the lower limbs with loss of power over 
the bladder and rectum. Now and then the sac is more or less completely 
divided by membranous partitions. 

This is the usual anatomy of spina bifida, but two other cases demand 
notice. 

In spinal meningocele the protrusion consists of the spinal membranes 
only, the cord and nerve-roots being unconcerned in the malformation. The 
sac communicates with the subarachnoid space, but the cord and nerve­
roots lie in the vertebral canal. 

In syringo·myelocele the central canal of the spinal cord is greatly dilated, 
and forms the cavity of the sac; the nerve-roots arising from the expanded 
cord run in the walls uf the sac to reach their foramina. 

In their course forward, they lie between the pia mater of the cord and 
the visceral arachnoid, which last is invested with dura mater and skin, as 
in the more common form of the affection. (For this account I have to 
thank S. G. Shattock, F.R.C.S., Curator at Ht. Thomas's.) 

These deformities are connected with imperfect closure of the neural 
groove in the fcetus. So incomplete may this be that the central canal 
opens upon the surface of the sac; usually it is closed, but the cord remains 
adherent to (not difl'erentinted from ) its membranes at this spot, and when 
they are driven by accumulation of subarachnoid fluid through the opening 
in the laminro the cord passes out with them (meningo·myelocele) i lastly, the 
cord may be differentiated from its m<'mbranes before these yield and swell 
up through the hole in the laminre (spina-rneningocele). 

The early dnte at which these malformations occur is shown by the cases 
of sacral meningo-myelocele; for the cord ceases to occupy the sacral portion 
of the canal after the third month. 

Spinn bifidn is rather more common in females i it may occur noywhere 
from the atlRs to the coccyx, is most frequent in the lower half of the spine, 
and especially so in the lumbnr region. Many laminre, or even all, may be 
deficient. Rarely two tumors are present. The deformity is most common 
in the first-burn, and mny be repeated once or twice in a family . 

SnwroMs.-A swelling as small as a Maltese orange, or as wide across 
as the back (Fig. 168), sessile (occasionally pedunculated); and it may be 
covered by normal skin, but usually the central strip (from side to side) of 
the sac is different in appearance and obviously thinner than the rest; the 
whole of the strip may be depressed, or only an umbilicus may be present; 
all may be thin, tense, and bluish, or widely ulcerated. The tension of the 
sac varies much, diminishing as the pelvis is raised, increasing with crying, 
straining, or coughing. The contents may be freely or but slightly reducible; 
fluctuation may be f)btained from the swelling to the ant. fontanelle; pressure 
on the sac may cause convulsions. 

Some sacs are so translucent that the shadows of the cord and nerves may 
be <lisLinguished i the groove or pit above mentioned shows the attachment 
of the cord to the sac; but in many cases it is quite impossible to say whether 
or not the rord is in the sac. 

CoMPI,ICATIONs.-Very often paralysis of the lower limbs, talipes (espe­
cially cnlcaneus), or hydrocephalus; much more rarely, idiocy or some other 
malformation. 
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TEnllIXATIO~s.-Death: the great majority die within a year, and most 
within a month of birth, from rupture and meningitis, marasmus, convul· 
sions, or hydrocephalus. In a few cases the swelling JJenJists unchanged, not 
interferiug much with the duties of life. Still more rarely the swelling 
shrinks and its cavity is obliterated (spontaneom cure); this may happen 
after rupture and suµpuration of the sac, perhaps after very grave symptoms 
of meningitis. 

TREATllEXT.-Support by collodion, cottotM\'Ool and bandage, or hollow 
truss, and repeated puncture are simply palliative. ligature or excision. of 
the sac, with closure of the gap by a plastic operation, is suited only to simple 

meningoceles. The mortality, chiefly from 
}'JG. rnA meningitis, is considerable. h1;jection with 

jJ[orton's solution (Iodi. grs. x, Pot. iodidi. grs. 
xxv, Glycerine, 5j) is now regarded as the 
best treatment. To perform it, have the child 
held up rather high with its back downwards; 
pass a long, coarse hypodermic needle into the 
:Sac through the skin, a. short distance to one 
side of the base of the swelling that subsequent 
oozing may be easily checked; let 5ij-iij of 
fluid run away, and then iuject.li of Morton's 
solution. Keep the child with the swelling 
dependent for twenty·four hours. Repeat 
once a fortnight. 

DEFOR)IJTfES OF THE SPINE. 

Those which will be considered under this 
head are not the result of caries, and are dis· 
tinguished from angular curvatures, to which 
this gives rise, by the facts that they affect 

Showing the npp<'urarice of P. spiua. long lengths of the spine, and produce well· 
1>111.da . .Klug'• College lluseum. rounded, ill·circurnscribed curves. 

These spinal deformities are typical of a 
group as regards their pathology. Some do, though rarely, result from mal· 
formation of the hones, but in the great majority of cases the course of 
events, leading to perma'nent curvatures, appears to be this. The weight of 
the head and shoulders should be borne by the whole flat of the bodies of 
the vertebrre chiefly, but also by the ariicular processes. In these cases 
something, either frequently and for considerable periods or permanently, 
disturbs this distribution of the weight, which is thrown too much upon the 
bodies, upon the articular processes, or upon one side of the bodies and the 
corresponding articular processes. Intervertebral fibro·cartilages are com· 
pressed on one side, very slightly pressed upon the other i in the former 
situation they atrophy and perhaps disappear, whilst in the latter they become 
abnormally thick. Then the bones suffer similarly; they may be very 
greatly compressed from above down upon the concave aspect of a. curve, 
excessively thick upon the convex, and they tend to develop more fully in 
other directions upon this side of' least pressure. On the concave side the 
bodies often become sclerosed, and acquire protruding margins from osteo· 
phytes, which may blend across articulations and fix. the vertebrre. When 
the laminre are separated by flexion of the spine they may deepen markedly 
to close the canal ; transverse processes or spines may articulate, and the 
articular processes may be greatly modified by undue pressure and ex.ces· 
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sive rotation. By these bony changes deformities, which could at first be 
corrected by muscular effort, are rendered more or less permanent. 

Naturally abnormal pressure produces the greatest etffct upon young, 
growing tiz;sues, and especially upon too rapidly produced tissue, which we 
may presume to be abnormally soft. Further, in these cruses of rapid growth 
the weight to be borne is unusually great. The result will be practically 
the same if the bones are softened by disease, or if healthy tissues are ma<le 
to bear much weight added to that of the body. The addition of' a weight, 
whether borne in the arms, on the head, shoulder, or back, necessarily thl'ows 
unusual pres~ure upon some parts of the vertebrre, and must produce its 
effecl if it act.s long; but when the weight of the head and shoulders only 
hus to be borne, all probably goes well until the muscles are fatigued, then 
they cease to take their parts, and the bones glide iuto faulty positions until 
checked by ligament.a and bony processes, upon which the whole stmin falls 
aml for long JJeriods. Even these yield under such circumstances and the 
deformity gets worse as above described. 

The fifth lumbar may be actually displaced upon the sacrum by carrying 
weights on the back (see Lane, TraM. Med. Chir., 1884, for the effects of 
weight-carrying) . 

One deformity often entails others, and this is nowhere more conspicuous 
than in the spine; for it is of paramount importance in the upright position 
to keep the weight symmetrically distributed round the line of gravity, and 
to enable the patient to turn the face forwards i hence a primary curve 
which interferes with these is generally corrected by one or two secondary 
cw·i.·~, the result of muscular action. 

Po:;TERlOR ExcUR\"ATfON OR KYPIIOSIS (stooping).-In this the doraal 
convexity is increased, and perhaps the lumbar concavity lost or exchanged 
for convexity. Doraal kyphosi.s is compensated by cervical and lumbar 
lordosis. 

CAt:SE.-;.-A slouching habit or occupations requiring consta,nt bending 
forwards. Simple muscular weakness, seen in young, often rickety, children, 
after severe illness, and in old age. Rarely, infantile paralyais affects the 
back muscles; rarely, also, progressive muscular atrophy. Rheumatoid 
arthritis, which causes ossification of the anterior common ligumeut ot· union 
of adjacent bodies by smooth rounded osteophytes at one or both antero­
laternl angles; but simple pressure also gives rise to osteophytes. Osteitis 
defonn<ms (p. 286) affects the spine in this manner and ellrly. A few cases 
in adults, without obvious cause, have been called spondylitis deformans, or, 
from the fact that hodies have been found ossified (Fagge), syn.ostosis of the 
1·erlebrre. lu these and other cases in which osteophytes occur, they may 
press on nerve..;, and cause severe pain, increased by jarring (D. Colley, 
Trans. Path. Soc., 1885). 

TRE.\'DIENT.-Cummon sense suggests the remedies in cases due to habit, 
occupation, weakness of muscle. A plaster-jacket may relieve pain and 
check aJvance in rheumatoid arthritis or spondylitis deformans. 

PO.'iTEHIOR lNCURVATION OR Lonuos1s.-The lumbar spine is usually 
nllfcted, its convexity being increased. 

C .. \.T!-;E.S.-In some it is natural, in others (acrobats) developed. It is 
compematory iu kyphosis and ankylosis of the hip in a flexed position, and 
is very characteristic in double congenital dislocation of the hip. Rarely it 
occuri; with lumbar caries. 

TnEAT)IE.N'J'.-ln hip ankylosis it may be well to divide the neck of the 
femur nn<l bring the Jimb down straight. 

LATt::RAL Cunv L\TURE OR Scouos1s is by far the most important spinal 
deformity. 



472 INJURJES • .\ND DISEASES OF THE ::;PINE. 

Monnm AN.ATO~IY.-Usually we 6n<l an 8-bend of the spine, the lun1bar 
half being convex to the left, the dorsal convex to the right; in ahout ten 
per cent. the curves take the opposite direction (Little). The vertebr:u are 
rotated more or lees so that the bodies are turned towards the com•ex a11pect, 
and consequently the spines are turned towards the mid-line from which the 
lateral curve has taken them. Hence, the sigmoid curve of the spines i1' 
usually much less than that of the bodies. The rotation may rarely be so 
great as to cause the sides of some bones to look forwards and backwards. 
The changes in fibro-cartilages, bodies, and articular processes due to excessive 
pressure on one side and to rotation (p. 470) are marked in proportion to the 
deformity. Looked at from above, a vertebra from the centre of a curve is 
often obviously asymmetrical; a line through the spine has much more of the 
body lying on the convex than on the concave side, this increased lateral 
growth adding to the convexity of the curve without affecting the Jine of the 
spine. 

Thoracic deformity may be extreme, and results from the connection of the 
ribs with the vertebrm. The right ribs, like the transverse processes, diverge 
so that they are more horizontal than their fellows, and the intercostal spaces 
are wider; their angles project posteriorly, displacing the scapula, and are 
more acute than normal. The right side of the thorax is flattened, especially 
anteriorly. The left ribs converge and are depressed, the Jowest may be below 
the iliac crest; their angles are less prominent and more obtuse than natural; 
the left side of the chest is the wider from side to side, and the left cartilages 

pr~:c:~vere caees the dorsal curve much exceeds the lumbar, and with the 
angles of the right ribs projects so strongly as to produce a gibhosity (kypho­
scoliosis) which may be quite as great as any caused by caries. There may be 
three, four, or even five short curves instead of the typical two. 

The viscera, especially thoracic, suffer much displacement, nnd the aorta 
is bent like the spine; usually no symptoms arise. 

SnrPTOl\ls.-The following are usually first noticed: elevation of right 
shoulder, lessening the hollow between neck and shoulder; projection of right 
scapula, especially lower angle; projection forwards and outwards of left 
breast; prominence of left hip, a marked hollow above right. 'Veakness, 
often some aching of back; actual pain is rare even in advanced cases, but 
may be severe from nipping of issuing nerves. 'Veakness may be so great 
that on removal of her support the patient will drop, the spine falling into 
curves. The spinal furrow is serpentine, the line of spines more or less so, 
the right ribs raised and their angles prominent; this and the resistance due 
to the dorsal right transverse processes afford much more reliable evidence of 
rotation than sinuosity of the spines. The patient should stoop a little and 
cross the arms during the examination. 

At first the deformity disappears on suspension or lying down i when bone 
changes have occurred, no real improvement is thus effected. 

Advance may be checked at any stage, but its tendency when untreated is 
to increase. At first, with a flexible spine, it often makes rapid progress, but 
is checked by completion of growth. Sometimes the deformity increases 
again late in life without obvious cause. 

The deformity resembles angular curvature only in advanced stages i the 
diagnosi~ is made by demonstrating rotation of the vertcbrro. The bumps of 
mo8t old people are clue to lateral curvature. 

PATHOLOGY AND E·rroLOGY.-This deformity is very rarely conP'enital, 
occurs with equal nnd moderate frequency in girls and boys under eight, and 
is very common in girls between ten and sixteen, and occasional cases occu 
in males. IL rarely, if ever, begins after twenty. It is very much commone 
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among the well-to·do and sedentary than among the laboring classes. The 
patients have often "outgrown their strength;" a considerable number, how­
ever, appear in good health and muscular. 

Congenital cases are usually due to the presence of wedge-shaped pieces of 
bodies; if not, intrauterine pressure may be responsible. In children under 
eight, signs of rickets are said often to be present; Adams detects hereditary 
influence in them, and Birch-Hirschfeld inclines to attribute some to imperfect 
growth ofvertebrre. Contraction of scars, retraction of chest after pleurisy, 
empyema, and fibroid lung changes may curve the spine. The curve is com­
pensatory in cases of wry-neck or oblique pelvis from shortness of one leg or 
fixed adduction of the hip. Spasm is a rare cause in girls from ten to twenty, 
and often hysterical; the curvature, though ·well marked, disappears if the 
patient's attention is distracted (Little, Holmes's System). But the above 
causes do not account for the great majority of cases in girls from ten to six· 
teen . These are probably due to fatigue of muscle, on account of weakness 
or overloading, nud the consequent assumption of a faulty position (p. 470) 
in which ligaments and bones do duty for muscles. In the upright position, 

r:: tij:}p~'/!~S11J~~~db:~~a:I~~~\~~ i:no~llt~: j;t~:J U~~O~h~1 ~lr~~t~~j~~gb:~~ 
and Bigelow's ligament. The spine is thus thrown to the left. To place it 
symmetrically with regard to the line of gravity it is raised by muscles and 

~~a~~~k:e~~:v~~a~i:u1:1n~~:~~~r~f:aJ~~~=·c~~~~~:dt~~~! 1::~~~~~03r~~v0:b::t 
again to or past this line, a dorsal curve, convex to the right, resulting. The 
cervical spine now ascends in the line of gravity or its upper Pnd reaches this 
line by a slight curve, convex to the left. These rlifferent curves form almost 
simultaneously, yet the lumbar curve must precede and necessitate the dorsal. 
In other cnses the dorsal region may be first affected, ns when curvature is 
traceable to pleurisy or to prolonged writing, with the pelvis square to the 
table, the spiue being rotated to the right and flexed to the left. 

The curves result from the action of muscles on their concave sides, and 
these (especially the multifidus and ext. oblique) naturally rotate the bodi•s 
away from themselves. The dorsal articular processes are suited to this 
movement, which occurs when the ribs of one side nre simply squeezed to­
gether; whilst the lumbar are strongly opposed to rotntion. It seems likely, 
however, thnt tha two lateral curves, distinct rotation of the dorsal, and the 
strong bias in the opposite direction of the lumbar bodies are clue to the ac­
tion of muscles endeavoring to correct the effect of faulty position assumed 
because of muscular fatigue, of other deformity, or merely as a bad habit. 
Once formed, the superincumbent weight of head, shoulders, etc., tends to 
exaggerate both the lateral Hexion an<l rotation; consequently we finrl the 
muscles on the convexity of the curves tense in advancing cases, indicating 
an attempt to check incrense. This seems to be the pathology of an ordinary 
case; but it must be admitted that the problem is a. very complex one. 

It is usually assumed that, so long as the deformity can be rectified by 
voluntary effort or by recurnbency and extension, there is no bony deformity. 

TREATllEN'r.-First ascertain what the patient, without or with assistance, 
can do in the way of rectification; if an apparently normal position can be 
maintained, oven for n. few seconds, practically complete recovery is probable; 
but if it cannot be assumed, perfect cure is impossibl<'. 

l. 8trengthen the patient by good diet, sea air, steel, cod-liver oil, or phos­
phate of lime, and cold bathing if' it is well borne i early rising and retiring, 
irnd the use of n. hard mattress. See that no garment fits so as to oppose im­
provement. Examine for flat foot, and order proper boots and valgus pads. 
2. Walking, running, and skipping should be practised frequently, ont of 
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doors, but always stopping short of fatigue. After such exercise the patient 
should lie, prone or i:;upine, on a flat couch, of which the head-end is raised 
moderately; if the arms are passed through armlets, some extension on the 
spine is kept up. Standing still should be prohibited; when unavoidable, 
the foet should he well apart to avoid the" at ease" position. The patient 
may sit at a Glendenning's adjustable school·desk, the sacrum and scapulre 
touching the moulded back, the desk being at fifteen degrees for writing, forty 
degrees for reading, and slid up over the thighs, which must not be crossed. 
All bad positions must be avoided i the patient must lie down before she fails 
to maintain the spine erect. 3. The back-muscles in particular must be 
strengthened by douching with cold salt water, friction, and massage; also 
by suitable exercises from Ling's system (Swedish gymnastics). Thus the 
patient lying supine on a table, the surgeon raises the trunk to sixty degrees 
by a hand beneath the neck, the patient resisting; then the pu.tient performs 
the return movement, the surgeon resisting. Again, the patient lying supine 
or prone circumducts first one hip, then tbe other, with help or against re­
sistance according to strength. When fairly strong, the legs may be attached 
to a table over the encl of which the body hangs prone; it is to be raised 
slowly toward the horizontal. Each movement is gone through eight to 
twelve times i and about nu hour daily is spent upon these and similar ones 
(Roth, Brit. Med. Joum., 1882, vol. i. p. 691). Especially should that one 
which brings the spine straight be practised; the position of the arms is often 
the key to this. Barwell's suggestion that the patient should sit on a seat 
moderately raised on the side to which the lumbar spine curves, points to an 
excellent exercise. 

Mechanical support should be used only when the above plan bas failed, 
and it becomes necessary to check advancing osseous deformity. The sup­
port should be as simple as possible, should support the abdomen, but not 
compress the chest. 

Roth states that the above treatment usually gives a satisfactory result 
in one month when there is no bouy deformity; in three when this is very 
moderate. But the exercises should be persisted in after this. 

GA.RIES OF THE SPINE AND ANGULAR CURVATURE. 

The spine is the commonest seat of ordinary tubercular caries or rarefying 
ostitis (p. 317), and exhibits typically all its phases. The disease may be 
excited by injury, though usually there is no distinct history of such. It 
exhibits its well-known partiality for growing cancellous bone by affecting 
almost exclusively the bodies of vertebrre, the lower, larger, dorsal and 
lumbar rather than the higher bones; and usually in children from two to 
twelve years; it is rare in the first year and after the completion of growth, 
but may occur even after mid-life. Probably the dorso-lumbar region most 
frequently suffers, though Billroth says the mid-dorsal. Occasionally pro­
ces.:Jes only are diseased, especially the articular in the neck. 

:MORBID ANATOMY AXD PATHOLOGY.-The morbid process (for 11 :Micro­
scopy" see p. 318) is thought to begin usually upon the anterior, upper, or 
lower surface of the body of a vertebra, in the growing tissue beneath the 
periosteum or cartilage, and thence to invade the substance of the centrum. 
The slightly vascular fibro-cartilages may be invaded early, but very often, 
in advanced cases, comparatively sound disks project between the deeply 
eroded bodies; the disease rarely, if ever, starts in them. Only one vertebra 
may sufler or several i the caries usually eats deeply into, or even through, 
their substnnce, but may remain superficial; us a rule, there is only one focus 
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of di~case, but there may be two distinct foci, or many, scattered on the sur­
face of adjacent vertebrre. 

'Vhen caries attects merely the anterior surfaces of several vertebrre, no 
cleformitvrtsult.s. 

But a; granulation tissue replaces bone, the bodies become unable to bear 
the weight of the head and sboulders, and the vertebra: above the disease 
tiink down toward those bek,w; thus a promi-
nence (Poll's boss, Fig. 169) of the spines is pro- J'rn. 16f.I. 
duced which is sharp or rounded according as 
fow or many bodies are eroded. Compensatory 
curves follow (lordosis in unaffected regions) to 
keep the face directed forward. 

The disease may run the course of a usimple" 
caries-i. e., no suppuration occurs, but the gran­
ulation tissue ossifies, and the displaced and 
mutilated bodies become united by sclerosed 
bone. Iu a very large number of cases among 
the poor, however, either a dry cheesy mass or a 
chronic abscess results. Healing may still occur 
and the abocess dry up; but as a rule it increases 
and presents on the surface. These cold abscesses 
extend along lines of least resistance, usually 
taking arteries or nerves as their guides, and 
arniding strong fascire, so that their course may 
often be foretol<l. From the cervical bodies pus 
may form a retropharyngeal abscess, or run into 
the posterior me<liastinum, or, extending out- .\npihu curnuuni vr the siline. 
ward, present in the posterior triangle. From Kiug Cvll1>g11 :llu$<'um 

the upper dorsal bodies, pus either collects in 
the post. me<linstiuum or passes back along n dorsal intercostal branch and 
points in the back. From the lower dorsal, fiui<l runs beneath the pleura, 
and enters the sheath of the psoas (psoas abscess ), as also does pus from 
lumbar bodies, carious where slips of the muscle are attached, and, destroy­
ing the muscular substance, it sinks toward the thigh; it may either pass 
out into the iliac fossa beneaU1 the fascia, or beneath Poupart's ligament 
just outside the artery under which it usually turns down and in along the 
profunda; but it may pass back along the internal circumflex and present 
on the buttock beneath the lower part of the gluteus max. Pus frJm the 
side and front of the lumbar bodies commonly runs along a lumbar artery 
beneath nn arch of the psoas, and passes between two transverse processes 
into the back, behind the quadratus (lumbar abscess) ; or it may <lescend 
along the great vessels into the pelvis and present through the g1·eat sciatic 
foramen or in the perineum, or burst into a pelvic viscus. (For ' 4 Morbid 
Anatomy" see p. 78.) 

~\.bsce15s counecled with a carious process appears in relation with it. 
&!questrn. from necrotic caries (p. 318) may be locke<l in among the 

bodies and pre\·ent union. There is, as a rule, no means of diagnosing their 
pret:!ence. 

Xot uncommonly, when caries reaches the posterior surface of the bodies, 
a buttoo of grnnulation tissue protrudes into the canal and compresses the 
cord, causing more or less complete paraplegia, followed by signs of descend­
ing sclerosis. This is much commoner than compression of the cord by 

di~~·~!~~:~~~~\.t I~~~u: ~~~~Js c~:iesb~oinrv~~v:t~t t:~~n~f~;~:!~~~alks 
cautiously with a stiff back; then he seeks assistance from objects of furn i-
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ture, etc.1 and, these failing, stoops forward, places his hands on his knets, 
and supports the shoulders and head .vith his arms. fie fears all jars of the 
spine, and in lying down or rising places much dependence on the armii;, 
Children rarely complain of pain in the back, but sometimes they suffer 
from constant bellyache, pains down the legs, or aloug cervical nerve:;, or 
painful constriction of the thorax-symptoms which should alwa.ys be care­
fully inquired into. 

On examination there may be such projection of spines as renders the 
diagnosis clear. If not-and it is of the greatest importance to recognize 
the <lisease before deformity appears-tapping all down the spines may 
reveal a tender spot, as also the application of a hot sponge; but these signs 
are best marked in older patients. Stiffness of the spine is shown by causing 
the child to pick up something from the floor, or to touch his toes whilst his 
knees are straight; for the former purpose he will bend knees nod ankles 
fully , he will fail altogether in the latter, and in both it will be seen that he 
holds a considerable segment of the spine stiff. 'Vhen laid flat he cannot 
rise without using his arms; he will not jump frep,Jy from a small height on 
to his heels. .MtJvements of rotation are absent in the affected part. Sudden 
pressure on the shoulders or rotation or extension of the spine causes pain. 

In every case all the seats of abscess (p. 475) should be carefully ex­
plored, for abscess may be the first positive sign . It will be noticed that 
the above symptoms depend upon tenderness of the weight-bearing surfaces 
of the bones i a focus of disease limited to the auterior or lateral surface 
would hardly reveal itself, and an abscess springing from it would be re­
garded as possibly unconnected with bone. In this case pus may point at 
four or five spots, and two or three quarts may be present i and yet there 
may he little or no curvature. 

Adults must be examined like children . They usually suffer more pain 
and are more sensitive to tapping and heat. 

In the neck the symptoms are usually plain. The d isease begins almost 
always in childhood, but may be of long duration . The part is held stiffly, 
and the whole body is turned to look to one ot· other side. To lie down or 
get up, the patient turns sideways and supports the head with one or both 
hands. There may be dull local pain and some swell ing posteriorly. Pain 
along cervical nerves is very characteristic-e. g., along one or both great 
occipitals in atlanto-axial disease. Hiiter states that the articular processes 
sufler much more frequently here than elsewhere, and that this is the cause 
of the wry neck frequently met with in cervical caries. If there is much 
angular curvature the head is extended and the dorsal convexity undone. 
Abscess must be looked for. If the movements of nodding and of rotation 
of the bead are free, the disease must be below the axis; caries above this is 
rare. 

DrAONOl:!IS.-In the cervical region, muscular rheumatism and wry-necks 
from the presence of glandular swellings and abscesses may occasion diffi­
culty; also a form of wry-neck not uncommon after rheumatic fever, which 
is usually cured by blistering. Lower down, difficulty is most often met 
with in young children, who have an ill-defined curve i evidence of pain, 
spontaneous or on movement, is here very important. Indeed, any severe 
enduring pain on one or both sides. running from the spinl!, should always 
suggest the possibility of caries. For a long time, especially in adults, there 
may be no curve, or such prominence as there is may possibly be physio­
logical. For the diagnosis from lateral curvature, which may be accom­
panied by severe pain, see p. 472. 

When an abscess presents in any of the ordinary positions of a spinal 
abscess, it must be regarded as spinal unless this source can be distinctly 
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negatived. )fost difficulty is experienced in the groin, where psoas and iliac 
spinal absce ·cs present. They may be confused with abscesses of lymphatic 
glands, hip-joint abscesses, especially that running up beneath the ilio·psous; 
enlargements of the bun-a. beneath the ilio-psoas; ahscesses about the crecum, 
or arioing in the connective tissue beneath the iliac fascia or, it is said, from 
simple m~•o:;itis of the psoas; abscesses from pelvic cellulitis or disease of 
the hip-bone, and rarely with perirenal abscesses, or e\·en empyemata that 
have gravitated to the groin. Spinal abscess often causes persislent fiexion 
of the hip when it enters the psoas; but the hip is easily shown to be normal. 

PROGXOBls.-Creteris paribu.s, this is worse after than before puherty. 
The general health anrl ability of the patient to carry out treatment are of 
first importance. If absce3s does not form, the outlook is very favorable, 
general or some other local tuberculosis being the chief danger. 'Vhen 
abscess is present, aseptic treatment wards off the extreme dangers of acute 
seplicmmi1~ and hectic; but it must be admitted that many children recover 
in spite of long, suppurating sinuses. The amo'uut of deformity depends 
largely upon the treatment and the time when it is begun. 

TREATME:-.'T.-ln addition to the hygienic treatment necessary in all 
tubercular diseases of bone (p. 286), absolute rest of the part is essential. 
There can be no doubt that recumbency best secures freedom from pressure 
an1l friction, and the prone position is preferred. But health may suffer 
under the:;e conditions, and among the poor the necessary attention cannot 
be given to children. Often, therefore, a support is required, which will 
give sufficient rest to allow healing to take place, whilst the patient walks 
about without pain. None is equal to Sayre's plaster-jacket in cases of 
dIBease below the mid-dorsal region; when the disease lies higher, the corset 
does not get a sufficient hold upon the part above effectually to support it. 
For these latter cases, Sayre introduced the coutrivauce known as a 11 jury­
ruast "-a thin rod of iron, fixed to the back and loins, and bent forward 
some inches above the patient's head; to a swinging crossbar attached to 
the point of the upper end, the head is slung by straps, and its weight is 
thus removed from the spine and carried along the jury-mast to the pelvis; 
but the movement of rotation of the atlas on the axis is permitted. As a 
cheap substitute for the jury-mast, the loop of iron shown in Fig. 170 is used 
at King's College Ilospital. 

It is obvious that the rest these jackets give is far from perfect; they con­
strict and prevent the development of the thorax, and throw undue stress 
upon the abdominal rings, they are liable to rub the patient into sores, and 
frequently get extremely filthy; yet they are often the best means of treat­
ment at our command, and are much superior to the old spinal supports in 
cases where recumbency and good air cannot be obtained. The exbtence of 
abscess or of sinuses is no bar to their use, for windows can be cut for the 
latter; or the corset may be made in two pieces, hinged behind, and a dress­
ing can be applied beneath it. In these cases, poroplastic corsets are often 
employed by those who can afford them. 

'Vheu, however, the occipital, atlas, and axis are affected, the patient 
must be kept lying down, and precautions taken to prevent all movements 
of the head. Krohne and Sesemann have recently shown me a splint which 
would, I think, affard more complete rest to the spine than can be obtained 
in any other way. It consists of a double Thomas's splint (Fig. 13~). and 
from the upper crescent bars are carried up behind the neck to support a 
padded ph~te, upon which the occiput rests, and to which the head may be 
fixed by nu encircling band. The patient must always be kept boriz.mtn.l, 
but may be lifted and taken out of <lours freely. He must lie upon a feather 
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bed, or air or water mattress. It seems likely thnt this splint would safely 
reduce deformity to u minimum, or, if applied early, prevent its occurrence. 

The application of a Sayre's jacket.-Sayre, at first, swung his patient as 
shown in Fig. 170, and rapidly rolled a plaster bandage round him; later, 
only such traction upon the head and shoulders was made as rendered the 
patient more comfortable. Now, all such slinging is done away with, and 
corsets are applied with the patients lying on their backs. The following 
method is very good : 

The child having been well washed, make a close-fitting jersey of boracic 
lint, fitting well up into the axil Ire; lay six or eight layers of a towel over 
the soft part of the abdomen, as a "dinner-pad,11 and then draw the jersey 
tense by n bandage pinned to it and passing under the perineum. 

Cut a piece of bandage long enough to reach from the first dorsal spine to 
the sacrum, one inch above the trochanters, and another one and a qunrter 
the girth of the trunk at its widest; lay them in the shape of a Ton a table 
a little wider than the latter piece. Next soak two to three inch b1mdages 
in mucilage (B. P .) diluted one-half, squeeze them slightly, cut them into 
lengths equal to the one and a quarter girth, and lay them on the table so 
that each piece shall cover about two-thirds of its predecessor, till the length 
of the jacket is made up. Then lay over the ends of the slips1 on either side, 
a strip of ordinary bandage, and commence above again to lay down a 
second set of plaster slips. This is enough for small children; it can be 
strengthened at any level or throughout by a third layer. All this is done 
with the aid of an assistant, standing opposite the surgeon, who takes the 
end of the bandage, unrolls it from the surgeon's hand, and puts it into posi­
tion on his own side; the surgeon cuts tbe bandage into proper length. 

Frn.170. 

1o, tl'ipo1l for the n!)t\\icntion of 8;\~Te'~ \.o.'lndnge; 11, iroll loop for su pJK>rtiug the head in ditto. 

The patient is now laid upon the table so that the longitudinal bandage 
corresponds to the part of the spine it represents, and the arms are drawn 
well up over the head to expand the thorax. Starting below, the surgeon 



PROGSOSIS-TREA T)tEST. 419 

and his assistant take the end.s of the most superficial slip, draw it tight be­
neath the back and fold the ends in over the hip-bones nnd hypogastrium, 
nod ~o on in succession up to the top. Next, six or eight previously pre­
parecl f'trips of tin are placed symmetrically on the trunk chiefly behind the 
mid-lateral line; they reach from the pelvis nearly to the upper edge of the 
jacket, and are held in place by the second layer of plaster slips, which are 
brought up like the first. Now remove the perinea! band, draw out the 
dinner·pnd, mould the case well down over the iliac crests and anterior 
spines, and leave the patient twenty to thirty minutes to dry. Then cut 
out the jacket under the arms if necessary, and it is finished. When a jury­
mast is used, it is put in instead of the tins, and two layers of slips will be 
required outside it. 

Thus we get such extension as it seems right to use; R. Davy, however, 
employs hnmmock-suspension-i. e., puts the patient on his face in a ham­
mock of' which the ends are far apart, but which still tends to undo an an­
gular curve, sometimes causing great pain and, no doubt, damage. The 
hammock is included in the plaster roller and slipped out afterward. 

A jnckct ~hould wear at least three months. 
Puraplegia from spinnl caries is of good prognosis if early treated by re­

cumbency. Rarely is au abseess met with clinically which is drying up and 
may be left a.lone; rarely, also, aspiration suffices to cure. Always examine 
the cavity with n. finger, and if possible touch the diseased spine; in rare 
cases sequestra have thus been found and removed. Considering the diffi­
culty there is in keeping a freely discharging sinus in the groin sweet, psoas 
absce:is is often best treated by incision here and the passage of a catheter 
or sound to the upper part of its track to serve as a guide for a counter­
opening in the loin; a tube is introduced here, and all pus having been ex­
pressed, the first opening is sewn up. It may be reopened and drained two 
days later if necessary, the first gush of discharge from the large cavity 
being then over. Postphary11geal abscess has been opened aseptically by an 
operation like that for tying the carotid, the vessels being drawn out. 

In cases of disease with absce~s affecting the lumbar or even the 12th 
dorsal vertebra, Treves suggests (Trans. JJied. Chir., 1884) reaching the 
carious focus by the following operation . i\Iake a two and a half' inch cut an 
inch inside the outer edge of the erector, having its centre opposite the vertebra. 
most diseased; divide the posterior layer of the lumbar fascia. and any fibres 
of' latissimus; draw the outer edge of the erector towards the spine; carefully 
divide the mi<ldle layer of fascia close to the transverse processes; divide 
the qun.drntus just outside the tip of the central transverse process, and 
nlso the anterior layer of fascia. The psoas is now seen; introduce a finger 
into it, working along the front of the transverse process until the body is 
reached. An abscess is usually opened long before this. The line of the trans­
ver8e procebs is that of safety; n. lumbar artery lies above and below it. 
A sequer;trum mn.y be found; direct drainage is established and iodoform 
rnav be applied. 

The chief causes of death in spinal disease are: acute tuberculosis, phthisis, 
or other tubercular disease, septic wound diseases in connection with open 
absces::;es, and exhaustion from hectic, bedsores, etc. 

Syphilitic caries of tlie •pine from gurnmatous infiltration of the bodies of 
the vertebrm certainly occurs; its frequency is as yet unknown. But in 
adults, if there is a history of syphilis, treatment from this point of view 
should be adopted . 

for~~~ g~;uJ~tr0;~S~~ ~i;.ib~nn;e 5~~ee;at\~~/:~.~nJ~:;~~er!cr;?os~:t~r~:n~5;e ~~~ 
if they press on spinal nerves, they cause excruciating pain . 
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CHAPTER xxxrv. 
DISEASES OF TIIE HAXDH AXD FEET, CLUB-FOOT, AXD OTHER 

DEFOR~IITTE14 OF TIIE LIMBS. 

'V.EBBED FINGERS.-Union of fingers to each other even to their tips may 
be congenital, or caused by burns when it is most intractable. In the former 
case au incision must be made down the centre of the dorsal aspect of one 
finger, and down the centre of the palmar aspect of the other, and the flaps 
towards the web dissected up; the fingers are then separated, and each flap 
adheres by its base to the fiuger other than that from which it was taken, and 
is used as a covering for it. In cases from burns, the scar tissue will not bear 
transplanting. l\Iere division of' the connecting skin is often of no avail, for 

the fingers grow together again when the wound 
Fw. 171 heals. To counteract this, a flap of skin may be 

twisted from the dorsum of' the hand to between 
the fingers (John Wood); or, a perforation may 
first of all be made in the connecting skin near 
the roots of the fingers, and prevented from 
closing by keeping a piece of tube in it till the 
edges have healed, and then the remainder of tbe 
connecting issue may be divided (Liston). 

'Vebbed toes are of little consequence. 
CoN'.rRA.C'l'ION OF THE FINGERS (Dupuytren's 

contraction) depends on shortening and rigidity 
of the palmar aponeurosis, as is well shown in 
Fig. 171, and does not depend upon contraction 
of the tendons nor of their sheath. The contracted 
f8.scia passes across like the string of a bow, 
whilst the tendons in their sheaths lie at a di&­
tance along the concavity of the curve close to 
the bone. It sometimes is accompanied by petty 
tumors on the fascia. 

The disease is very chronic, often increasing 
steadily for years, usually beginning in the fifth 
and spreading to the fourth and third fingers. 

Most common in men. The influence of manual labor is doubtful, though 
in many cases it seems to be connected with repeated blows upon the part, 
and rarely with wounds. It is common in the well-to-do, and often seems to 
be associated with rheumatoid arthritis or gout. 

The skin is closely incorporated with the band in bad cases, and present! 
numerous puckers where small of:t'.iboots are inserted. 
TREATME~T.-Mr. Adams recommends-(1) 11 Subcutaneous division of 

nil the contracted bands of palmar fascia that can be felt lry as many punc· 
tures as may be necessary; the smallest tenotomy knife being passed under 
the skin and made to cut backwards. (2) Immediate extension of the con­
tracted fingers, which with the hand are to be bandaged to a splint. (3) The 
bandage may be removed on the fourth day, when probably the punctures 
will be healed. But (4) an extension splint must be worn night and day for 
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three weeks, u.nd at night for three weeks more. Motion must be employed 
every day." 

Mr. Adams seems (On Contraction of the Fingers, 1879) to have achieved 
excellent results by this method, as also have others in mild cases. But most 

~~r~e~~=a~:~e f~i1;~~:t::!~s 'it~y~~~v;.:n0~~~ast~!~ l~:St~:ebe~~~seie~dd~~r~~! 
b~~td ~l~~~~~:i1;~~ss:catktb: sl~~gJ;~!i?t~~~tc~s~~:ns~:~:e ~~~is:~~!f~ ;:~~:;e~ 
ever tight, and straighten the finger; remove any loose bits of the band; 
oozing from small vessels is generally free, so Jay a horsehair drain from end 
to end of the wound, and unite the edges carefully with continuous horsehair 
suture. Dress antiseptically with pressure and fix to a straight splint. Re­
move the drain the next day, and leave the second dressing on for a week. 
Then the wound is healed i remove the stitches, employ passive movement, 
and the use of a splint for two or three weeks long.er. (Quoted from J. Hardie, 
Medical Chronicle, p. 9, No. 1.) 

du: t:d~fi~f~lc~0~t:kt~0?ni~::~f:!~~~n5~e£° i~n l~~~t~:th J:t~~d~~~;ft~t~~ 
deep transverse furrows or puckers of the skin are seen. It yields to constant 
extension for several months, maintained by strapping the finger to a splint 
fitted to the inner side of the hand with a bar along the outer posterior edge 
of the finger. Other fingers may be affected. 

'YBITLOW OR PARONYCBIA is au acute inflammation of a finger, in many 
ways resembling a boil 1 probably starting almost always in the fibrous struc· 
tu re of the skin and subcutaneous tissue, and rapidly running on to suppura­
tion and necrosis. It is very frequently due to infection of the cutis by some 
intense noxa through punctured wounds or fissures, perhaps scarcely noticeable. 

~~~~-s \~=~lea~: '~~eJ~d:~n~mc°alfed~r:oe~~~ ha::JfemJ~~~:~~~i~~~:~~r~=is~nd 
The tissue in which the inflammation is seated is peculiarly dense, especi· 

ally upon the palmar surface of the fingers, where it is covered by a very 
thick layer of epidermis. Pus is consequently prevented from extending 
far laterally; if it reaches the surface it cannot burst through the epidermis 
but raises it widely into a bulla; but if it originate deeply, it may destroy 
the periosteum of the last phalanx, and cause caries or necrosis of it, or burst 
into the tendon sheath . Four varieties are accordingly described: the sub­
cuticular, the cutaneous or subcutaneous (P. cellulosa), the thecal, and the peri­
oateal. It is impossible to get certain information as to the point of com· 
mencemeut of the inflammation, but there seems no reason why an acute 
suppurative periostitis of the last phalanx, or teno-synovitis should not occa· 
sionally be primary. 

Thecal abacus or suppuration in a tendon sheath is always grave; for the 
inflammation may extend widely along the sheath1 perhaps to the common 
sheath of the flexor tendons beneath the annular ligament-a complication 
which is most likely to occur in whitlow of the thumb or little finger, but 
may occur by extension from any finger. The most favorable result of this 
accident is the formation of dense adhesions between the tendons and their 
sheaths crippling the finger or the hand; the least favorable results are 
necrosis and separation after long suppuration of pieces of tendons, caries 
and necrosis of the phalanges, and suppuration in the interphalangeal joints. 
Necrosis and separation of the sequestrum of course necessitate prolonged 

su~~~~t~~gitis1 diffuse cellulitis, and lymphadenitis, simple or suppurative, 
are frequent complications, especially of the cases due to inoculation from 

31 
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dead bodits. Occasionally a death occurs from septicremia, pyremia, or ex· 
hau!ltion from prolonged suppuration and fever. 

The SYMPTOMS vary with the depth and situation of the inflammation, 
being most severe when it is deep on the volar aspect. They are pain, often 
agonizing, throbbing, much increased by the dependent position; extreme 
tenderness, diffuse redness and tense swelling; the red lines and swollen 
glands of lymphangitis may be present; there is more or less fever, in the 
more severe forms perhaps 103°-104°. 

The subcuticular is the form which occurs most frequently on the dorsal 
and lateral surfaces of the fingers, and not uncommonly pus forms beneath 
the root of the nail and then burrows widely benep.th the cuticle. 

When the tendon sheath becomes involved, symptoms of deep inflamma­
tion spread along its course, and the general state is much aggravated. 

TREA'fMENT.-In the earliest stage of severe cases, rest and vertical sus­
pension, or, if that is impossible, slinging the hand as high as may be; free 
application of belladonna and glycerine, and envelopment first of the finger 
then of the whole hand in hot fomentations changed every two hours; fre­
quent bathing of the hand in water as hot as can be borne; a purgatiYe, if 
necessary, and the administration of aconite. 

In the slighter subcuticular fo1·ms, directly a dark or yellow spot appears 
beneath the cuticle, this should be removed and some moist antiseptic dress· 
ing applied; and when suppuration occurs beneath the nail, the earlie~t 
opportunity should be taken of carefully cutting a hole through it and 
letting out the pus. If swelling and pain continue to increase, remove the 
nail. 

In P. cellttlosa, if the above treatment does not speedily give relief, inci­
sion is urgently called for to prevent extension to the tendon sheath or bone, 
unless, of course, the pus has burst out beneath the cuticle, when the re· 
moval of this may yield sufficient drainage. The incision should be made 
carefully and not by a plunge into the tendon sheath, which may thus be­
come infected ; but a rapid incision is necessary unless the part can be frozen 
or gas given. Tbe exnct point where the first drops of pus form may be 
found, if there is any doubt, by seeking the most tender spot with a probe. 
By the fourth or fifth day a slough is usually present, and its separation may 
be hastened by boracic fOmentations. 

T!tecal abscess requires free openings and counter-openings into the tendon 
sheath, the latter made upon a probe, and so placed as to avoid digital 
arteries; a horsehair drain may be used along with boracic fomentations 
and boracic hot baths; or boracic irrigation through the sheath may he 
used. In severe cases it has been proposed even to divide the annular liga· 
meut. AB the inflammation subsides, passive movement must be used to 
secure as much movement as possible. 

A necrosed phalanx must be removed in pieces or entire when it becomes 
loose, the sinus being enlarged as may be necessary. When the ungual 
phalanx is gone the nail usually falls forward into the top of the finger, but 
a useful tip is left. 

When a terminal joint is involved, ankylosis may be tried for; but anky­
losis in the metacarpo·phalangeal or next joint is a great nuisance, the finger 
being always in the way. Excision or amputation must then be done. 

The treatment of general complications presents nothing specia1. 
0NYCITIA, OR INFLAMMATION OF THE MATRIX OF THE NAIL, is in DO way 

~?r~:~~~i:rc°P. Ji~~~l~~)~ia,I~8~~yc~ia0~i;~Je:, 0:i~e~· :n:~~cf d!a~~~c~~f: 1 ~~ 
many cases and symptoms of inflammation, a slight purulent discharge 
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escnpes from a fold round the nail, and it is generally found thnt the latter 
bas been undermined and loosened. In other cases a pale yellow spot is 
first noticed beneath the nail, indicating the pres· 
ence of pus. In the first case, overhanging nail F10. 1 i2. 
should be removed and the part kept dry with f$/ 
iodoform i in the second an opening must at once '" 
be made through the nail. 

Severe chronic forms, usually due to syphilis ~ 
-acquired or inherited-or to scrofula, are UF:. 
called onychia maligna. A foul ulceration slowly ~ 

:~~~t~t ~~: ~~f~'t,"'::~~g ~:ya~orr~it::~a;~ t~t~ Onych~a1n~~~1~~;1~~ge ~~~:.~m~aat in 

granulations nncl forming a recess in which mat-
ter putrefies. The end of the finger often becomes much swollen, so as to 
look like a drum-stick (Fig. 172). There may be much pain, especially at 
night, and children chiefly suffer. 

TREATMENT.-Attentiou to the general health, especially in the strumous. 
Removal of tbe nail or its remains; the application of an antiseptic ointment, 
especially ioclovuseline, or a mercurial ointment in syphilitic cases. An 
endeavor to reduce the size of the finger-end by firm strapping may be made. 

ULCERS ABOU'l' THE NAns.-A very common and troublesome affection 
is that popularly termed" i11growth of the nails/' which usually occurs in the 
great toe. It is not due to any alteratiou in the nail, as its name would 
imply, but the contiguous soft parts swell and inflame from constant pressure 
by tight shoel:i against the edge of the nail. If this continue, suppuration 
occurs, and an ulcer forms, with fungous aud exquisitely sensitive granula­
tions, in which the edge of the nail is embedded, often producing so much 
pain as to prevent walking. Tbe pus decomposes, irritates the ulcer, and 
bags beneath the edge of the nail, which becomes more and more detached 
from the matrix. 

TREATMENT.-The preventive treatment consists chiefly in the wearing of 
square-toed boots, to avoid lateral pressure; but a few cases occur in which 
there appears to have been no error in this direction. It is said, also, that 
the nails should be cut straight across, the angles being left so long as not to 
be overlapped by the skin . 

If the disease threatens or has just started, complete rest should be given ; 
soften the nail well by soaking in warm water, and shave it as thin as pos­
sible that it may yield before rather than resist lateral 
pressure; a touch of caustic to any ulcer and then 
dusting with ioJoform will soon bringabouthealing. 
In more advanced cases, where pus is burrowing 
beneath the nail, an almost painless cure may be 
effected by carefully cutting away just so much nail 
as is undermined, snipping off granulations, and 
dressing with iodoform; or painting with strong 
solution of perchloride of iron acts both as anti ­
septic and Mtringent. In the worst cases this is 
not 8ufficient, and the nail grows up again before 
the ulceration has healed; it is then necessary to 
remove half or even the whole nail. If the disease 
still recur, the whole of the overlapping fold of skin 
nod grnnulations must be removed. Some surgeons 

Fro. li3. 

prefer this to removal of the nail. E,;oetoeie or the toe. see An-
SuBUNGUAL ExosTOSJS.-A fibroma or fibro- oan<lllle on "DiM'11see or the 

enchondrown, which subsequently ossifies, is not Fingers and T1)e'4," is&.;. 



484 DISEASES OF HANDS AND FEET. 

uncommon on the dorsal surface of the last phalanx of the great toe (Fig. 
173). To cut away a sufficient portion of the nail, and dissect the tumor 
out, separating it deeply from the phalanx with a gouge, is the only effective 
treatment. 

GENO VALOUl\I AND GENU VARUM, OR KNOCK·L~EE AND Bow-KNEE.­
Geno valgum is much the commoner, but geuu varum is not rare. These 
deformities are of two kinds : (1) the rachitic, developing iu early childhood, 
and usually in connection with other signs of rickets; (2) the static, develop­
ing about puberty from standing under too heavy loads. In both cases 
probably the primary fault is muscular fatigue, from this follows undue 
strain upon the ligaments and upon the outer or inner half of the joint 
surfaces; which side shall suffer is probably determined by slight differences 
in the plane of the knee-joint either original or acquired by curvature of 
the tibia, etc. The line of weight falls normally from the head of the femur 
through the centre of the knee and ankle; pressure is therefore equally dis­
tributed in the two condyles. lf the patient voluntarily throws the knee 
somewhat in from laziness or sheer fatigue, this distribution is at once 
disturbed. 'Ve commonly meet with G. valgum or G. varum on one or both 
sides; more rarely with G. valgum on one side, G. varum on the other. 

In G. valgum, the lower end of the femur is slightly curved out, the 
inner side being longer than the outer; and Macewen bas shown that the 
inner condyle is also longer than the outer. As the ankles are widely 
separated and the planes of the knee-joints remain horizontal, it is obvious 
that the tibia is affected similarly to, though to a less extent, than the femur; 
a sharp spine usually develops at the insertion of the internal lateral liga­
ment. To allow the knees to pass each other, the hips are abducted and 
finally rotated out. A compensatory rotation in of the foot occurs to keep 
the sole flat on the ground, aud the patient gets on fairly well with great 
deformity ; but not uncommonly a talipes valgus develops, greatly aggra­
vating the trouble. The pathology of G. varum is similar. 

TREATMENT OF GENU VALGUM.-Removal of any obvious cause, and 
care of the general health. In slight cases the following apparatus may be 

~~~·~t~ ~~~1~\1:gc~:!~ 1~r1:~1i~~s c~:~~ t~0t~e t:o~~:' ~t~h:Pb~~J~dtt~~e ~~~~~~ 
rest on the table, and be nailed to a stout webbing band pa.ssed round the 
splints and pelvis above the trochanters, which is then buckled on one side. 
The lower ends of the splints are fixed to the feet by Y-straps, the legs pass-

~:~ ~nn:;o~~.~~d ~~~ s~~~~~'dt~~: f~~~~~ la?!~e~e~:;d~r~:dwa~~e f~~~~~~;/~'. 
Last.ly, a flannel or elastic bandage is applied from below up. The child 
walks in thE'I splints, and, if well used, they will prevent matters from getting 
worse. In really severe rachitic cases, and early static ones, the patient 
should be taken compl~tely off his legs; similar splints should be fixed 
above and below with plaster of Paris, and an elastic bandage used round 
the knee i it will often be a matter of many months to get the joint 
straight, which often renders such treatment of adolescents impossible. 

Some surgeons prefer forcible straightening in these cases; it is said that 

~1rih!rfe~~: ;!it~~!aii:~~~ti;: p~!re t~~ ~~~P~~~!:u:itf ~~e~1~J 1 li~~~~~tc¥~: 
limb is put in plaster afterwards for several weeks. Delore, Billroth, and 
others have obtained good results i the treatment is said not to damage 
the joint nor to hinder growth. 

Osteoto11iy should not be done in rachitic cases in children under eight; 
in time the above treatment will succeed, whilst recurrence often occurs after 
osteotomy. In static and uncured rachitic cases lac.k of time and the less 
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~!~!~~11~e~~s;:~~~ps~f ~~1~v~~}:e:p:;:~~o~t' }~: ct ~?i~~s:~:n t~~~d;;r}~:m0!t 
The limb is laid on the outer side with a bag of wet sand beneath the knee. 
A half-inch incision down to the bone is now made upward from a line one I 
inch above the top of the patellar surface of the femur, parallel to half an 
inch in front of the tendon of the adductor magnus. A chisel is passed 
through the vastus internus down to the bone, and used to divide the latter 
transversely, or to cut it through until fracLure is possible. By working the 
chisel laterally the cut in the bone may be rendered somewhat wedge-shaped; 
but this is not a desirable movement, as the chisel may break. Bleeding 
having ceased, the limb is brought into a satisfactory position and a large 
gauze dressing applied; or a deep dressing and then the limb is laid in a 
trough of Gooch's splint covered with hat-lining, and thickly padded with 
salicylic wool. A firm bandage is applied round all, and the part is not dis­
turbed for four or five weeks. There is often some rise of temperature after 
the operation and a good deal of pain during the first twenty-four hours. 
The cure may be completed in plaster of Paris. A very few deaths, appar­
ently from septicremia, have been recorded after Macewen's operation; sup­
puration and necrosis running a very long course have occurred; at least 
two cases of wound of the popliteal artery during the operation; and trouble 
has arisen from primary and secondary hemorrhage from the deep branch 
of the anastomotic of the femoral. To tie the latter the wound should be 
enlarged; but if injury of the popliteal is diagno•ed, this vessel must be tied 
by an incision behind the adductor magnus tendon, as recommended under 
0 Ligature of Arteries. 11 

When the deformity is extreme, it may be necessary to divide also the 
tibia and fibula through longitudinal incisions-the former below the level 
of the tubercle from a cut along the inner edge, the latter about one inch 
down (Schede). l\fost surgeons prefer removal of a wedge having its base 
at the inner edge of the tibia, to division of both bones. When a wedge is 
excised, the periosteum must always £rst be divided 1 elevated, and preserved. 

The treatment of Gen.ti varwn. is conducted similarly. If splints are 
used inside the thigh for elastic traction, the 
two must be bracketed together above and be- Fw. 1i4. 
low to keep them from riding forwards. For­
cible straightening under narcosis may be used; 
but osteotomy must be done only in patients too 
old for other treatment. 

Rickety deformities of leg-bones when suffi­
ciently marked, nnd in patients too old to per­
mit the possibility of strengthening by splints, 
may be treated by excision of a wedge from the 
tibia and division of the fibula, dressing and 
splint ns for G. valgum. 

CLUB·FOOT.-There are four primary varie­
ties of this deformity: 

1. In Talipes equinus the heel is raised, so 
that the patient walks on the ball of the foot 
(Fig. 174), or even on the dorsal surface. 

2. In 'l'alipes var·us, which is the common con­
genital form of club-foot, the distortion is much 
more complex. The heel is raised i the inner 
edge of the foot is drawn upwards, and the sole '1'11.lipes equinus. 
twisted inwards-so that the patient walks on the 
outer edge; or, in extreme cases, on the dorsum and outer ankle (Fig. 175) . 

3. In Talipes •algus the outer edge of the foot is raised, the longitudinal 
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or inner arch flattened by the sinking of the head of the astragalus, and the 
patient walks on the inner ankle (Fig. 180). 

4. In Talipes calcaneus the toes are raised and the heel is depressed, so 
that the patient walks entirely upon it. 

There are also compound varieties, sufficiently described by their names: 
talipes equino-varus, equino-valgus, and calcaneo·t·algus. The first is common. 

Each of these deformities may be congenital, or a~uired after birth-talipes 
equinus being almost always acquired. 

CAUSES OF TIIE ACQUIRED FoRM.-The great majority of cases developing 
after birth are connected with infantile paralysis, and usually commence 
between the ages of seven months and two years-the ordinary period for 
the onset of this disease. Usually it assumes the form of T. egui1ws, often 
with slight, more rarely with marked, varus; pes valgus, calcaneus, and cal­
caneo-valgus, from this cause are more or less rare. It was formerly taught 
that certain muscles of the leg remained uuparalyzed, or were less affected 
than the others; these, when deprived of their antagonists, drew the part 
over to their own side by virtue of their lone, and ultimately become short 
and rigid, fixing the part in the abnormal position. This is the antagonUtic 
theory. Hliter and Volkmann object to it, that muscular tone is not able to 
move considerable portions of limbs against gravity, as would often be neces­
sary; and that the contractions by no means always develop in accordance 
with this view. For the most severe club-foot may develop with paralysis 
of all the leg muscles; in imperfect but extensive paralysis the calf~muscles 
may be more completely paralyzed than those on the front of the leg, yet 
equinus results; when a single group of muscles only is aflbcted, the part 
may deviate towards them; and lastly, severe forms may occur in cases of 
prolonged confinement to bed for severe disease in which no paralysis or 
paresis at all exists. The latter observation affords an important clew. The 
mass of the foot is so unequally distributed round the axis of motion of the 
joints, that when left to assume its position of rest with the body lying on 
its back, it becomes extended, slightly inverted and adducted, and the hollow 
of the sole increases i in other words, the natural position of the foot is one 
of equino-varus (!Hiter), as is seen in sleep and death. In conditions of 
great feebleness (e. g., in bad typhoid) patients do not use their muscles at 
all; their feet drop into the above position, they are never raised and 
everted, the clothes press on them and exaggerate the deformity, and the 
result is shortening of muscles and ligaments on the flexor side; there is no 
active contraction about it; they simply shrink and adapt themselves to 
their shortened state, whilst their opponents are necessarily lengthened. A 
severe equino-varus may thus be established. Now, in cases of paralysis of 
the anterior or of all the muscles of the leg, in which the patient neither 
stands nor walks, the foot will hardly ever be removed from its position of 
rest; consequently the posterior muscles shorten, and a talipes equinus or 
equino-varus develops. 'fhe essential factor is long, undisturbed rest in one 
position. But if the child has already begun to walk, frequent bearing of 
weight upon the foot causes the passive performance of the movements of 
flexion and eversion, and prevents shrinking in the opposite directions. If, 

~~1'~;£.e;~:~~ foa;~~eze~al}~!~~:l~~r~e:wt~~~t;::t o;~~~~:~~1;0a~1 ~~~~l s~~;) ~: 
point the toes and thus lengthen the limb. A talipes equim<B will be the 
result. 

Sometimes deformity associated with paralysis develops in directions 
opposite to the above-flexion and eversion. Volkmann noticed that 
patients suffering from partial or even complE:te paralysis of the quadriceps 
extensor cruris were able to walk, using the paralyzed leg simply as a prop 



COXGEXITAL CJ,L"B-FOOT. -187 

rendered rigid by mechanical over-extension at the kuee. As a result of 
thi~ an obtuse angle, open anteriorly, developed at the knee, a ge11u recur­
t•alltm, and this was obv10usly due to excessive strain thrown upon the liga­
mt-nts, the muscles being no longer able to take their share of' work . Inex­
ten~ible as ligaments are, constant strain will cause them to yield. In this 
way tali'pes valgtlS is developed: ns a rule there is no paralysis, but either 
the muscles of the leg are abnormally weak or they are overloaded. The 
etli-ct of' weight placed upon the astragalus is lo throw the strain upon the 
inferior crdcaneo·nai•iculm· and upon the inter-osseous calcaneo·asfragaloid, and 
other smaller ligaments which check rotation out of the os calcis.1 

When these ligaments are unduly strained they yield, the movement of 
enrsion occurs, the navicular and sustcntaculum tali separate a little, the 
a~tragnlus sinks on to the ground, the navicular rises on to the dorsal sur­
face of its neck, the arch disappears, and the inner side of the foot in front 
of the malleolus lengtbens. In early stages the a rch returns on raising the 
foot from the ground, but later the flattening persists, and rarely the ever­
sioa may become so marked that the outer margin of the foot is raised from 
the ground noel thedorsum becomes hollowed. Then the dorsal muscles and 
peronei may shorten and resist replJJ.cement. Moderate degrees of this de­
formity are common in heavy, rickety children, in weakly children and 
young adults, especially girls, in whom it is often brought on by nursing the 
baby, whilst in boys it i!i common among those apprenticed to bakers and 
blacksmiths, and who have heavy loads to carry and much standing to do. 
It often leads to secondary genu valguru; or, on the other hand, is secondary 
t1J ~enu valgum . 

Paralytic calcaneus is rare, chiefly because the condition which gives rise 
to it is rare; also because gravity acts against its production. In all cn.ses 
the calf muscles are paralyzed. In order to gain a firm support the patient 
throws his foot well forward and puts the back of the tuberosity rather than 
it.sunder surface on the ground, the tibia sl ides backward until the physio­
logical (ligamentous) check to this movement is reached. The calf:.muscles 
also are tightened, and the step is rendered as secure as possible. As the 
ligaments yield the os calcis is pushed further forwa rd, aud the front of the 
foC1t rises. At first easily reducible, the bones, ligaments, and muscles be­
come adapted to the position of flex ion, a nd complete extension becomes 
impossible. 

Otha causes of acquired talipes are scar contractions, after sloughing of 
skin or abscess in calf, and diseases of joints leading to ankylosis in faulty 
position. 

With regard to CONGENITAL CLUB-FOOT, the student will find an able dis­
CUSdion of its etiolop:y in a paper by R. W. Parker and S. G. Shattock in the 
Trans. Path. Soc., 188-l, together with the results of much careful work upon 
the subject. The deformities have been held to be due to: 1, nerve luions, 
leading to paralysis or spasm of certain muscfos; 2, malformations of bones­
ru:;tragalus and calcnneuru; 3, mechanical causes, such as pressure by the 
uterus, amniotic bands or other parts retaining the foot in one position. In 

1 Doubtle~s the student knows that the movements of in- nnd e-version or supina.tion 
and pronation of the foot take place lllmost solely in the calcaneo-astragaloid joint; he 
has only to seize his own heel, and watch the results of pnc:.sive rotation in and out of 
the greall.'r procC'Ss of the os c1\lcis, to convince himself that when it pac:.ses down and 

~~~:t~f~~~~t1~il;~1 ~,.~~~~~ r~:~~wt:~tsr;!~s~~~boeu[00~~~01~! ,~i1~~~rt\~1:r f~~~i~e~~~e~fi~; 
fixes the heel, he will be unnblc either nctively or pnssi"ely to produce perceptible 

~~;~:E~~~: :~:~·:~.~~.fi'.~::d ,~~·~~.i~~::~~~~~~.~~~:~j.'.~~~~;.11~;',1~~,:~d:.;~~",·h:,~~~~1; 
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favor of nervous origin are advanced the resemblance of congenital to para­
lytic deformities, and the frequency with which talipes is associated with 
spina bifida and other malformations affecting nervous centres. But, as 
shown above, the association of talipes and paralysis is quite nccidental 1 the 
antagonistic theory not holding good; there is usually no clinical evidence 
of nerve lesion in cases of congenital club-foot, the limbs being muscular and 
warm; the electrical reaction of the lengthened muscles will be found nor­
mal; and lastly, no lesion of the nervous system has been demonstrated, but 
on the contrary, it has appeared to be perfectly healthy, as also the muscles. 
It is most probable that spina bifida and club.foot, as suggested by Parker 
and Shattock, are connected in some other way than as cause and effect. 
Deformity of bones, and especially of the astragalus, were described by Mr. 
Adams in 1852 (Trans. Path. Soc., p. 455), and by most authors since; some 
have considered that they are the cause of the malposition (Hliter), but it 
seems much more probable that they are its results, as Adams supposed. The 
bones seem to have been normally developed, and then unusual facets appear 
in consequence of prolonged pressure by displaced bones, and the direction 
and length of processes may be altered by long traction upon them. 

'Vith regard to mechanical causes, there are a few cases recorded of footuses 
still in their membranes showing club-foot from the effect of position in utero. 
Thus, in a case figured by Cruveilhier the feet were fixed beneath the chin, 
one in a position of varus, the other of valgus; one knee was bowed out and 
back, and the bands were turned over the radial borders of the forearms, 
having been compressed between them and the legs; but it is not often that 
such a specimen can be obtained . Next, it is not uncommon to find that 
there was remarkably little liquor amnii at the birth of a talipedic child. 
Sometimes the feet bear distinct signs of pressure, such as atrophy of the 
skin over the outer part of the head of the astragalus which projects, and 
development of a bursa beneath it. Similar deformities of other joints arise 
when they are kept long fixed in one position; thus the hips may be flexed 
and the knees exrnnded, the feet lying by the head, and after birth it is found 
that a condition of permanent genu recurvatum bas developed from shortness 
of the extensor and anterior ligaments; secondary changes in the joint-sur­
faces may appear, and extension of the hip too may be limited. It is fair to 
assume that the same result would follow fixation of the foot. 'Ve therefore 
again find that prolonged rest in an abnormal position nod adaptive short­
ening of certain soft parts are probably the immediate causes of most cases 
of congenital as of paralytic club-foot. Upon this view it does not seem 
possible to explain the fact that occasionally a healthy woman will bear tali­
pedic children to a club-footed father. 

The limbs develop from the body-wall as buds of mesoblast covered by 
epiblast. At first their surfaces look out and in, but the lower limbs early 
and without obvious cause rotate in at the hip till the surfaces become an­
terior and posterior. In the fifth or sixth week the feet cross and meet 
over the lower part of the abdomen; they are markedly inverted, whilst the 
hip and knee are flexed. Later the rotation in of the hip goes further, the 
feet lose their inversion ( though retaining power of full inversion) and be­
come 6exed-i. e.

1 
change from varu.s to calcaneus. During the later months 

the hip, knee, and ankle are usually flexed; aud Huter has pointed out that 
extension of these joints in the newborn child is always imperfect. It is 
gradually acquired after birth; but a tendency to inversion remains until it 
is overcome by walkiug. Parker and Shattock think that T. calcaOeus 
results from pressure fixing the foot in the dorsal flexion, natural late in 

~hi~~tU~! ioo~~~ nt!~:r:1I;ei:~;:;:d.T. D~~b~1e:~s~~~ tf~l~e :i:~:;~ f~:=:~f 
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varus may develop from ita being forced into a position of inversion, and so 
fixed during the later months of footal life; but, the earlier the foot is fixed, 
the more severe the case (Parker and Shattock). 

In rare cases talipes may be due to congenital deficiency of the lower end 
of the tibia or fibula. It is said by some writers that spasmodic cases, com­
parable to spasruodic wry-neck, also occur. 

TREATMENT.-ln paralytic cases, means should always be taken to cause 
an afflux of blood to the part and to stimulate the muscles. These consist 
in cold douches to the limb twice daily, followed by rubbing with n coarse 
towel till the skin is bright red; then ten to twenty minutes should be spent 
in massage-pinching and thumbing the muscles. Once a day, or every 
other day, the limb may be well brushed over with a large rheopbore, a 
constant current strong enough to cause marked reddening of the skin being 
used. The patient must be encouraged to exercise any muscles over which 
power remains, and for this purpose appropriate exercise with a gymnastic 
machine will be useful. By these means steadily carried out for several 
months, together with good diet, etc., Dr. T . Barlow has bad some astonish­
ing result.a in severe cases of considerable duration. The need, in cases of 
infantile paralysis, for at once instructing the parents to take steps for the 
prevention of deformity-e. g., passive motion or the use of au accuruulator­
is very obvious. 

In slight cases forcible stretrhing under chloroform may be tried, followed 
by the application of a plaster-of-Paris boot. This should extend up to the 
knee, and until it is dry the foot must be held. The stretching must be re­
peated every two or three weeks. Some surgeons appear to treat even severe 
cases in this way, Ogston stating that he has used sufficient force to fracture 
bones. 

A very neat and efficient plan for slight cases was introduced by ~Ir. 
Barwell (Med. Times and Gaz., 2, 61), viz., the use of India-rubber accumu­
lators to act along the line of the lengthened muscles. Thus, in varus, a 
light splint of gutta-percha or thin lead is strapped over the anterior leg 
muscles. Two holes are bored at its upper end and a small loop of wire 
put through them. To this is tied a drainage tube which reaches down 
almost to the nnkle, and has a bit of string t ied to its free end . Round the 
foot, a broad piece of strapping, having a piece of half-inch tape sewn to the 
middle of its outer surface, is fixed, so that the end of the tape lies just 
internal to the first metatarsal. The tape is to be carried across the sole and 
again fixed by a stitch to the strapping below the base of the fifth meta­
tarsal. Lastly, the tape is to be tied to the string left hanging on the tube. 
The strapping round the foot should be wide enough to project beyond the 
first metatarso-phalangeal joint, or its free edge will cut in here. Mothers 
soon learn to manage the apparatus, and very good results are obtained . It 
is generally recognized that these methods fail as a rule to correct shortening 
of the calf muscles. 

In the more severe cases, and those which do not yield to the above treat­
ment, subcutaneous tenotomy is had recourse to; and 1 needless to say, the 
earlier treatment is adopted the better. The operation is thus performed: 
Tbe tendon is put upon the stretch or left lax, as may be most convenient, 
and a sharp-pointed tenotome is passed through the skin on one side of it, 
having its flat toward the tendon; the latter is now strongly stretched, the 
edge of the knife is turned toward and pressed against it by raising or de­
pressing the haadle1 and made to cut its way through with as little actual 
to-and-fro cutting as possible. Whoever is rendering the tendon tense must 
be prepared to slack off pressure irmnediately the division is complete. Some 
surgeons pass the knife under the tendon and cut toward the skin; others 
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do the reverse. The latter is certainly the safer plan for the tendo Achillis, 
and wh~never important parts beneath the tendon would not be endangered. 
When the division is complete, more or less of a snap is heard, and a distinct 
gap is felt in the tendon. The knife is then withdrawn and the small punc­
ture closed with a small wisp of wool steeped in collodion. Formerly, the 
foot was now placed in the same position as before the operation, aud, after 
four or five days, apparatus was applied to stretch gradually the bond of 
union and bring the part into shape; but the practice of at once fixing the 
part in the best attainable position by means of plaster of Paris is r11pidly 
gaining ground. It may, of course, be nece~ary to employ traction by 
apparatus sLill further to improve matters; the point is that good union 
occurs when the ends of the divided tendons nre separated by putting the 
part in position at once, when this can be done. This union is eflected by 
the formation of granulation tissue and its transformation into fibrous; at 
first adherent to surrounding parts, this splice which has been let into the 
tendon soon works loose. 

A mose'important part of the treatment of club·foot consists in the em­
ployment of systematic passive motion. In a bad case of varus it will be 
necessary to keep them up for at least a year, the tendency being to relapse 
unless much care is taken. 

TALIPES EQUINt:s.-All degrees are found, from slight raising of the heel 
to that shown in Fig. 17~. When pure it is probably always paralytic; but 
it constantly occurs with congenital varus. 

F10. 1i5. .Fro. 1~6 . 

Pesvnrut: outer side of lc~(Allu.n:ui 

Treatment.-Division of the tendo Achillis. The patient should be 
prone, the tendon should be divided from the skin, and the surgeon can 
make pressure on the foot with his own thigh. In bad cases of equiuo­
varus, the post. tibial artery is not far from the edge of the tendon. After­
ward put the limb in plaster for ten days, at a right angle, or as near to it 
as may be; then, if further flexion is required, fix the leg io a hollow back­
splint, cut out at the heel, and having binged to it a foot·piece; India· rubber 
accumulators must be arranged constantly to draw the foot-piece upward 
and thus to flex the ankle. The patient may walk in the splint with ad­
vantage as soon as he will do so. 

TALIPEB OALCANEUS is the reverse of equinus, the ankle being more or 
less fully flexed . It is usually congenital, rarely paralytic (p. 487) . In 
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the former the trochlea is proloaged forward almost to the navicular facet, 
and the facet for the internal malleolus runs on to the neck of the bone. 
The congenital form seldom if ever requires more severe treatment than 
stretching and splints. In the paralytic form, division of one or several of 
the anterior tendons at the ankle may be necessary to bring the foot down. 
This, as before explained, leaves the tread insecure; and Walsham has 

~~~~11~1!t~~nt~e:d~d~~~~1if!:rth~~eu~~n:~b~~t t:::Uc~t;~~u~d~~~~c:~!~gt~:1~nd~ 
and putting up the foot in a position of complete extension. 

TALIPES VARUS A~D EciuINO·VARUs.-Vnrus and equino·varus are the 
most serious forms of talipes and the most common i they may be either con· 
genital or acquired . The deformity is shown in Fig. 175. A prominence 
in front of and below tbe external rualleolus probably marks the head of 
the astragalus projecting externally. 

Pathological Anatomy.-This is best seen in cone:enital cases. The first 
movement appears to be one of extension of the ankle, so that much of the 
trochlea of the astragalus projects from beneath the malleolar arch and the 
tuberosity of the os calcis is more or 1ess raised (Fig. 177, after Adams, 

Fw. 177. 

Trans. Path. Soc., 1855). Then the greater process of the os calcis is rotated 
in beneath the astragalus, aucl thus the foot becomes inverted and its inner 
border shortened. 'fhe more complete the rotation is, the more does the 
outer side of the os calcis and its greater process sink, and come to form the 
lowest part of the foot upon which the patient walks, and the further the 
navicular bone is pushed up beneath the internal nrnlleolus, against which 
it may actually rest. During life it is often extremely difficult to feel its 
tubercle. Pressure apparently forces all the more distal parts of the foot 
toward the inner side ; and constant tension on the external calcanco·cnboid 
ligament may cause lengthening of the greater process of the os calcis. As 
a result, the outer or lower border of the foot is convex from the heel to the 
toe (Figs. 177, 178). The head of the astragalus is divided by a vertical 
ridge into an outer part, which projects subcutaneously and is generally 
covered with loose connective tissue, and an inuer, perhaps at right angles 
to it, upon which the navicular rests; the neck of the bone is much more 
oblique forward and inward than normal, and oftea elongated. In some 
cases, presumably of recent origin, the astragnlus is quite normal; proving 
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that bone changes are unnecessary to talipes. The outer part of the pos· 
terior joint-surface of the os calcis may be unoccupied on account of extreme 

FIG.178. 

Pes,·arus:dorsumoffootaodfrootofleg. 

rotation in of the bone. Walking on the foot much exaggerates the dis­
placements, and may narrow the transverse arch of the metatarsals (Fig. 
175). 

The ligaments behind the ankle, on the inner side of the foot, and in the 
sole, are shortened i elsewhere they are lengthened. In treatment it is mo5t 
important to remember the shortening of the inferior calcaneo-navicular, 
and the anterior and middle fasciculi of the internal lateral ligament of the 
ankle. The plantar fascia is often shortened. 

The muscles shortened are the Tibialis anticus, posticus, and Flexor long. 
digitorum; the ends of the two former muscles especially are approximated 
in proportion as their insertions are carried upwar<l, inward, and backward. 

Treatment.-In the cure of Talipe1J varus, the practical rule is to divide 
the treatment into two distinct stages, and to accomplish the objects of the 
first stage thoroughly before commencing the second. 

Fw. li9. 

o,talipe<1nu·u&; b,tl1chund11f!:capplic•1laftl'rdivis.ionoftlletihiaHstcndons; c,1hedistortionred11cedto 
sim1llee11n inus; d, restorntioncomplcte{Adams). 

In the first stage the inversion of the foot is to be overcome by division of 
the anterior and posterior tibial tendons, and perhaps that of the flexor longus 
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digitorum, also of any tight bands of p/anf,ar f(lJJcia. The anterior tibial is 
usually divided in front of the ankle, the posterior 1 inch above the mal­
leolus; but it seems to the writer that the latter, together with the middle 
and anterior bands of the interior lateral ligament of the ankle, may be best 
divided through a puncture below and in front of the rualleolus by a knife 
made to cut down to bone from just inside the tibial artery, immediately 
below the malleolus, to a point in front of the posterior tendon, whilst a 
strong attempt is made by an assistant to rotate out the foot and thus separa.te 
the sustentaculum and navicular from the malleolus. Then put the foot in 
plaster or bandage it to a straight splint extending to the knee, placed out­
side the leg (Fig. 179, b). For an infant the splint should be one and a half 
inches in width, and made of wood or sheet-iron, softly padded. When, by 
this ruenns, the foot forms a straight line with the leg, and does not exhibit 
any disposition to turn inward upon the removal of the bandage-when, 
instead of va1·us, a state of simple equinus has been produced-the second 
stage may be commenced. This consists in dividing the tendo Achillis, and 
subsequently bringing down the heel, as previously recommended (p. 490); 
or, io slight infantile cases, the foot may he bandaged to a bent splint applied 
in front of the ankle·joint. 

In severe adult cases, and where the deformity is extreme, and accom­
panied with much rigidity, the same principle is to be followed. The treat­
ment of these cases by tenotomy and splints is usually unsatisfactory. From 
the pathological anatomy it will be seen that a cure neces.sitates a radical 
modification of the facets on the astragalus and os calcis chiefly, but, to a 
less degree, probably on every bone in the foot. The points of pressure have 
been so abnormal that certain portions of joint surfaces have been hindered 
in their growth whilst others have grown abnormally, the result being that 
the planes or general inclination of the facets are such as to render extreme 
inversion the natural position, and eversion all but impossible. If after di­
vision of muscles and ligaments and the use of considerable force the foot is 
more or Jess everted, the tendency of every bone still is to glide back from 
the insecure to the secure position, and every undivided fibre of soft tissue 
will tend to pull it back. Consequently it is only by the most prolonged 
and careful attention to detail that success can be attained; by the division 
of e:very tight band that can be felt, of such ligaments as can be got at and 
as may reasonably be regarded as shortened, by maintaining to the full, by 
careful fixation of the foot, the advantage gained, and by increasing the ad­
vantage by passive movement and the skilful application of constant traction 
by some apparatus like Scarpa's shoe. The difficulty of obtaining a good 
hold upon a smnll malformed foot is very great, as also the danger of pro-

du~~go~~ul1,:i:~1~!to~d~~ki1i and patience have effected much, but in hos­
pital practice the treatment of severe club.foot iu old children and adults is 
eminently unsatisfactory. Some more speedy method of treatment has accord­
ingly been sought. Some surgeons practise excision of the cutragalus, and this 
is the only operation which permits the os calcis, and with it the foot, to be 
brought into proper position. Others excise the cuboid, and twist the an­
terior part of the foot up and out, leaving the os calcis and a.stragalus unal­
tered; and others again excise a wedge-shaped piece, having its base at the 
cnlcaneo·cuboid joint, from the tarsus, without any regard for the particular 
bones cut through (Davies-Colley). These operations appear to involve little 
risk, and to leave feet upon which the patients can walk fairly well; nothing 
has yet been ascertained about their effect upon the growth of the feet when 
they ar~ done during childhood. 
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\V EAK ANKLE, FLAT-FOOT, AND TA LIP ES VA LG US, form as regards de­
formity a progressive series (p. 487); they may occur on one side only. 

Weak ankles and flat feet in heavy, rickety 
F10. 180. children or anremic girls, must be treated by 

attention to the general condition, by cold 
douching, rubbing, and massage of the leg 
muscles, and by systematic active and pas­
sive inversion of the foot. Meanwhile the de­
formity may be prevented from increasing 
by wearing a so-called "surgical sole," or an 
India-rubber or cork valgus-pad to fit inside 
a boot which laces high, and is stiffened up 
the inner side. In healthy patients over­
loading will generally be discovered . 

In cases of talipes not thus remediable, and 
Pesvalgus(Adams) in which it is necessary that something shall 

be done to reader the foot useful, Ogston has 
performed with much success the following- operation, which has for its ob­
ject ankylosis of the astragalo-navicular joint after restoration of the arch : 
An incision is made parallel to the sole and over the joint on the inner side 
of the foot, the joiut opened, the cartilage-covered surfaces removed, the arch 
restored, and the bones pegged together. The foot is kept in plaster for 
three months. Should tendons (peronei) on the outer side of the foot offer 
resistance to replacement, they should be divided. 

In a unilateral case, in a healthy boy, after long soakin~ of the foot in 
1 to 20, Stokes excised a wedge (base upward) of the neck of the astragalus, 
and restored the arch, the wound healed quickly, and then Dupuytren's 
splint was applied for two weeks, and later a plaster splint; six months later 
the result seemed excellent. Like Ogston, Stokes comments on the useless­
ness of ordinary treatment in marked cases (Trans. A.cad. Jfed., Ire., vol. iii. 
p. 141). 

CONTRACTION OF '.rHE ToES.-One of the toes is often permanently ele· 
vated, and rides over its neighbors, from the habitual use of narrow bootsj 
and its upper surface being peculiarly exposed to friction, is generally cov­
ered with corns; it may be so painful as to necessitate amputation. Or the 

~~at,:',~J:~:~~n~~~fs~~nb~fst~~~g~~t!::oerd't!~d~:0(~~~1f8~b:efi~~~:~~n~~~ 
hammer-toe variety) and forcible straightening, will sometimes prevent the 
necessity of amputation . 

BUNION (a swelling over the metatarsal joint of the great toe) is a dis· 
order which presents many varieties, viz.: 1. A recent bursa.I tumor, thin, 
and easily burst under the skin by pressure, which is the proper treatment. 
2. A thickened bursa in the same place, filled more or Jess with effusion, 
somewhat tender and inflamed. The treatment of this kind is rest1 fomenta­
tions, and anti-arthritic remedies. 3. The same kind of bursa in an indo­
lent state i thickened, but not tender; best treated by iodine paint or empl. 
hydrnrg. 4. The same in a state of suppuration. This is to be treated, like 
any other abscess or fistula, according to its condition. Not uncommonly 
suppuration involves the great toe joint. Bony ankylosis in this situation 
is very inconvenient; so if this seems to be the only mode of recovery pas· 

~~b;:~;~r!:p~s~ib1;:i:u\~~rfo~~e~l~x~~~t~~ ~} ~h!:1~~~~f~l~~~l~ab: ;:::~~:~u~~ 
a short wound on its inner aspect. Fibrous ankylosis must be tried for. 
The whole head of the metatarsal should not be removed. This is much to 
be preferred to amputation, especially with removal of the head of the meta· 



!NJt;RIES OF THE ORBIT AND ITS CONTENTS. 495 

tarsal, which lames the patient greatly. 5. Often added to all these or occur­
ring alone is a distortion of the foot, in which the great toe is thrown out­
ward, while the head of the metatarsal bone projects and forms a swelling 
on the inner side of the foot (liallux valgus). This affection depends on 
alteratiQnS induced by age, labor, and badly fitting shoes, and by gouty 
enlargement. Square-toed boots, close-fitting the instep, and division of any 
tendon or band which pulls the toe outward, with forcible straightening and 
fixation, may be tried, but is not satisfactory. Simple hnllux valgus is best 
treated by osteotomy of the neck of the first metatarsal from the inner side 
with 11 redres"ement," as suggested by C. Hoar, of University College Hospital. 

CHAPTER XXXV. 

INJURIES OF THE ORBIT AND ITS CONTEXTS. 

THE entry of a foreign body into the orbit may be followed by the most 
disastrous consequences; the orbital walls may be fractured and the cranium 
entered; the eyeball may be dislocated and pushed out of the orbit, wounded, 
ruptured, or with some of its structures irretrievably disorganized; the optic 
nerve may be severed, leading to absolute loss of vision, or branches of the 
third or other nerves may be divided, causing paralysis of the muscles they 
supply. Gunshot or explosive injuries are followed by even more serious 
and of\eu fatal results. 

FRAC'l'URES OP THB OnmT, implicating the cranial cavity, are extremely 
dangerous, on account of the damage to the brain or membranes which is 
usually associated with them. Fracture of the roof occurs, of course, in all 

~~:~s b~t f:a;!~;~/~\~~~~1 gt~~ee:~1t~~j~rrJ.ossti!~ff~:dbf::c~~r!~~;~l~~1 ~1~bl~a1 
walls are not very infrequently met with, as the result of a prod with some 
pointed instrument, the ferrule of an umbrella or walking-stick, for in­
stance. 

If the fracture extend to the nose or communicating sinuses, emphysema 
of the orbit and eyelids may follow; and in all cases there is an effusion of 
blood, sometimes in large amount, causing proptosis, impaired mobility of 
the eye, and loss of vision due to pressure upon the optic nerve, together 
with ecchymosis and swellings of the eyelids. A blow on the face not vio­
lent enough to cause a fracture of the orbit may be followed by effusion of 
blood with attendant symptoms of pressure on nerves; implication of branches 
of the third, for instance, with partial ptosis, paralysis of accommodation, 
and partial dilatation of the pupil, is a not very uncommon effect of a blow 
upon the upper lid. Orbital abscess, the result of orbital cellulitis, perios­
titis, caries, or necrosis of the orbital walls, may be the direct or indirect 
consequences of injuries to this region. 

TREAT.lIENT.-locised or punctured wounds of the orbit should always 
be most carefully examined, with a view to the detection and subsequent ex­
traction of a foreign body, if such be present. Occasionally very large for­
eign bodies have been allowed to remain lodged in the orbit of patients who 
have been quite oblivious of their presence. Effusions of blood and collec-
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tions of air (emphysema) in the orbital tissues usually become absorbed if 
not interfered with. Pus should invariably be evacuated as soon as possible; 
in doubtful cases an exploratory incision with a narrow-bladed knife through 
the skin, or, if practicable, through the conjunctiva, is advisable. 

The diagnosis of compound fracture of the orbital roof must ofte~ remain 
uncertain. Any case in which such a complication of a wound might pos­
sibly exist should be treated antiseptically, just like a compound fracture 
elsewhere. 

INJURIES TO THE EYELIDS.-Bruising or ecchymosis of the lids is common 
a.s the result of a blow or fall. The discoloration consequent upon the rup­
ture of a sma11 vein or veins into the lax areolar tissue of the lids, is known 
as a 11 black eye;" it usually comes on at once or within a few hours of the 
injury, whereas that resulting from the gravitation of blood into the parts, 
due to a fracture of the orbital walls, appears after a much longer interval, 
and shows itself first of all beneath the conjunctiva, extending secondarily 
to the lids (p. 429) . The immediate application of a cold water compress 
with a firm bandage will limit the amount of extravasation, whilst at a later 
period, warm fomentations, combined with a compressive bandage, will do 
much to hasten absorption. The swollen parts should never be pricked or 
punctured, as a way is thus opened to infection. 

WOUNDS OF THE EYELIDS, unless carefully treated, often give rise io 
much deformity. Every effort should be made to induce union by first in­
tention i the cut edges therefore should be brought into accurate coaptation 
by means of fine silk sutures. It should be remembered that the least devia­
tion from the normal of the puncta lachrymalia will be fo1lowed by an over­
:flow of tears. When the canaliculus is cut across in the wound, the openings 
should be found, and a fine director passed along the canal into the sac i 
the canaliculus should then be slit open from end to end, in the usual 
manner. 

BURNS AND ScALDS OF THE EYELIDS should be treated like those of other 
regions. Every endeavor must be made to avoid adhesion of the tarsal 
edges of the lids (ankylo-blepharon) or of the palpebral to the ocular con­
junctiva (symblepharon) if the latter be involved. Where there has been 
loss of substance of skin, deformity may be to some extent prevented by the 
transplantation of a piece of skin, freed from- all subcutaneous fat, and of 
suitable size and shape, into the granulating gap. 

In all cases of injuries to the eyelids, the globe should be examined and 
the fundus explored, lest a deeply seated injury be overlooked. 

INJURIES OF THE OONJUNCTIV A.-These are generally of a mechanical or 
chemical nature. Foreign bodies on or in the conjunctiva give rise to more 
or less severe irritation, such as spasmodic contraction of the lids, more or 
less severe conjunctivitis, photophobia, lachrymation, and a feeling as of 
"grit" in the eye or under the upper lid. The conjunctiva and cornea 
should be carefully scanned, the lids being gently separated and the patient 
directed to look down. If the foreign body, as it very frequently is, be 
lodged in the conjunctiva of the upper lid, particularly in the loose folds of 
the retrotarsal region, the upper lid should be everted. This is easily done 
by placing a probe horizontally across the lid just above the tarsus; then, 

~:~~~~08r:~~ 1d~~v~w~:~"'::d }~:w~:;,fi~t~fst:td t~:us:!~ t~im~i~h:h;;~~e~: 
pressed firmly downward 1 so that the lid may be turned up over the latter1 

!~~ 8s~~f~~~i~f ~~e0~~!J~:~~~a~e~a~b!i~~~~!eda~i'::!a0:s 1~f~1iiiM!~noY1°of 
blotting paper; if embedded, by the aid of a fine needle or spud. InjuriCIJ 
from, lime are of very common occurrence; every particle should be removed 
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by syringing with warm water or the use of the scoop, the upper lid being 
eYerted nnd the conjunctiva thoroughly cleansed. In the case of burns from 
cawJtic nlkalie1 or acida no time should be lost in searching for a neutralizing 
solution, although such should be used if ready to hand, but a stream of 
lukewarm water from a sponge or syringe should at once be applied to the 
conjuuctival surfaces. The irritant, whatever it may be, having been re· 
moved, a little castor or olive oil should be dropped into the eye, and a 
moi5t compress and bandage applied. The resulting inflammation must be 
dealt with according to circumstances: if the conjunctiva alone be affected, 
astringent lotions, such as a solution of boracic acid, should be frequently 
used, nnd yaseliue or other lubricant applied to the tarsal edges of the lids, 
to prevent them from sticking together during sleep or when the compress 
is being woru. If the comea is or becomes implicated, belladonna fomenta­
tions and atropine lotions must be resorted to, and strong astringent solutions 
discarded. A five per cent. solution of boracic acid in warm water, however, 
may be advantageously employed as a wash. 

Abrasion~ 01· wounds of the conjunctiva occurring independently of the pres­
ence of foreign bodies, and without implication of deeper structures-as from 
a scratch-rarely give rise to more trouble than a slight degree of conjunc­
tivitis. Treatment as above. 

l~Jl:RIE.S OF TUE CoRNEA.-Foreign bodies, such as particles of metal or 
stone, when impacted in the cornea, give rise to symptoms of severe ciliary 
irritation. They are generally easily detected if the cornea is turned side­
ways to the light, or examined by oblique focal illumination. Iu the case 
of a very minute or light colored particle, the search may be facilitated by 
dilating the pupil with atropine, the foreign body being thus thrown into 
relief by the dark background of the pupillary aperture. 

Before attempting its removal, a solution of cocaine mR.y be dropped into 
the eye1 so that the cornea may be rendered anre3thetic. The patient should 
be seated in a chair, or recumbent upon a couch, facing a good light, the 
surgeon standing behind the patient's head. The latter should be requested 
to fix bis gaze upon some distant object, and in such a direction that the 
particle is clearly visible to the surgeon. The eyelids are held apart by the 
fore and ring fingers of the left hand placed over the temple or nose, and 
the eyeball steadied in the required position by the middle finger. If the 

~~~~~ft; b:r;~~eo~:t~~el! ~i\~f; i~o~lt~; ~l~~~i:~~a~1!~?e~~ 0~:h:~b~~~d~Jt :~Ya 
deeply, it can be picked out by a. needle, many varieties of which have been 
deYised for the purpose; often a certain amount of corneal tissue must be 
scraped awny before the particle can be got at. Particles of iron which 
have been left in the cornea for two or three days usually give origin to a 
brown rust-staining of the corneal tissue immediately surrounding them i 
this need not be interfered with, since it is thrown off in the natural course 
of repair. 

When a chip of iron or other substance Jies so deeply that it touches or 
partially penetrates Descemet's membrane, a broad needle should be passed 
into the anterior chamber, and its flat surface pressed lightly against that 
portion of the innermost layer of the cornea in which the particle lies; the 
latter cnu then be removed from the front with a needle, spud, or forceps, 
without danger of its being pushed onwards into the anterior chamber, an 
accident which may readily occur if the procedure described be not adopted. 
In some cases particles of metal may be drawn out of the cornea by means 
of no electro-maguet, that of Snell heing, perhaps, the most convenient for 
all purposes. After the foreign body has been extracted, a little castor or 
oli\"e oil may be dropped into the eye and a light compress applied. Should 

32 
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any degree of congestion or photophobia result, atropine nnd warm fomenta­
tions must be employed . 

Aforeign body lodged in the anterior chamber should always be removed, 
except in cases of old standing, unaccompanied by any symptoms of irrita­
tion. The original wound of the cornea should be utilized, when pos~ible, 
for the purpose, and the electro-magnet may be employed in suitable ca:-es. 
As a rule, the damaged portion of the iris on which the particle lies should 
be excised. 

BURNS, or injuries from quick-lime, molten lead, and other chemical agents, 
should be dealt with as described under" Injuries to the Conjunctirn." 

"'ouNDS. (a) Non-penetrating.-These may vary from a mere needle 
prick or abrasion to au incised or lacerated wound of considerable dimen­
sions. The pain, photophobia, lachrymation, and other symptoms of cilinry 
irritation are often more marked in the case of a simple abrasion than in 
that of a clean-cut incision; a fact easily explicable by the multitude of 
nerve-fibres aud endings which ramify in the corneal epithelium-the intra­
epithelial plexus-a larger number of which would be damaged by an injury 
of the former than of the latter kind. Simple incised wounds or abrasions 
usually heal without difficulty; a permanent leucoma or nebula may, how­
ever, remain. 

The treatment in such cases is simple. The conjunctiva should be washed, 
preferably with some antiseptic solution such as boracic acid, two or three 
drops of a half' per cent. solution of atropine dropped into the eye three or 
four times a day so long as any pericorneal injection exists, and a light com· 
press worn. In the presence of a purulent discharge from the lids, as in 
granular conjunctivitis, or from lachrymal canals, or when accompanied by 
much bruising of the corneal tissues, as may happen from a blow with a 
blunt instrument, suppurative inflammation may ensue, leading to destruc­
tion of the cornea to a greater or less extent, hypopyon, and perforating 
ulcer. Contusions of the cornea are specially liable to be followed by these 
untoward consequences in old or enfeebled subjects- pauper stone-breakers 
for instance. Treatment directed toward the improvement of the general 
health should therefore be adopted, and, locally, hot belladonna fomenta­
tions, atropine drops, and antiseptic lotions assiduously employed. In some 
cases of this kind atropine fa ils, and eserine drops (gr. iv ad 3j aq.) are re­
commended. If there be much pain, a couple of leeches may be applied to 
the temple or an opiate given . Should hypopyon occur, the pus ought to be 
evacuated by paracentesis of the anterior chamber, and the puncture opened 
daily until pus ceases to collect. 

(b) Penetratiri.g wounds are of grave import as regards the integrity of 
the eye, since the iris, lens, or both these structures are often implicated, re­
sulting in severe iritis and traumatic cataract; in any case, the anterior 
chamber is of necessity opened, the aqueous humor escapes with a rush­
un]esg the injury be in the form of a mere needle-puncture-and the iris is 
carried forward, not unfrequently being caught between the edges of the 

~;ftuaU: ::t~;;t~dc~i:sf o~~ r(~~~~~:~:v:y~~:cJiia~~neH!~c;et~~em~~ ~~f ~:cdi~~~~c~~ 
and altered in shape, vision being proportionately interfered with; at the 
same time the inclusion of the iris in the wound is liable to be followed by 
iritis, destructive irido-cyclitis, and sympathetic ophthnlmitis of the other 
eye. 

Treatment.-It is of the greatest importance to ascertain whether or not a 
foreign body be present in the eye; the nature of the injury, therefore, should 
be thoroughly investigated . In all cases, efforts should be made to subdue 
the resulting symptoms of irritation and inflammation. To this end a 1 per 
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cent. solution of atropine should be used every four or six hours, the eye 
should be closed by a cold-water compress, and if there be much pain, leeches 
should be applied to the temples. The conjunctiva should be frequently 
cleansed by a week antiseptic solution. If the iris be entangled in the wound, 
an attempt may, in recent cases, be made to reduce it, the most convenient 
instrument for the purpose being a curette, or blunt-pointed caoutchouc 
spatula; or au endeavor may be made to attain this object by the instilla­
tion of a 1 per cent. solution of eserine every four hours. 1 Some authorities 
recommend that eserine and atropine should be used according as the wound 
is central or peripheral, with the object of drawing the pupillary margins of 
the iris away from its vicinity. lt should be remembered, however, that 
eserine does not produce a contraction of the pupil in tbe unclosed anterior 
chamber. 'Vheu the iris has become adherent to the edges, any protruding 
portion should be cut off with iridectomy scissors, close to the surface of the 
cornen; subsequently a compress and bandage should be worn, atropine or 
eseriue employed, and measures taken to lessen the inflammatory symptoms, 
as already described. 

INJURIES TO THE Ims.-Injuries to the iris commonly involve the lens 
and other structures. A blow on the eye, however, from a foreign body 
such as the cork of a soda-water bottle may rarely rupture or lacerate the 
iris, most frequently at its circumference, tearing it away from its ciliary 
attachment (coredialysis) without damaging the lens. Clean-cut wounds of 
the iris are not generally followed by iritis, as proved by the operation of 
iridectomy. Accompanying all such injuries, there is usually more or less 
effUsion of blood into the anterior chamber (hypha:ma). 

Traumatic iritia should be combated by the instillation of a 1 per cent. 
solution of atropine, belladonna fomentations, and the application of leeches 
to the temples. If a foreign body be impacted in the substance of the iris, 
the usual practice is to perform an iridectomy, including that portion on or 
in which the particle lies. Splinters of iron or steel may be convelliently 
removed through a corneal incision, or through the original corneal wound, 
by means of tbe electro-magnet. 

lNJUlUES TO THE LENS.-The lens may be loosene<l from its attachments 
by a blow, or partially or completely dislocated i the injury is often accom­
panied by hemorrhage into the aqueous and vitreous lrnmors. When dislo­
cated into the vitreous, which is the more common situation, the iris will be 
observed to be tremulous as the eye is moved iu ditlerent directions, whilst 
the anterior chamber is somewhat deepened i when into the aqueous, the 
anterior chamber will be found to be much deepened, nod the iris cupped. 
The edge of the displaced lens can usually be easily detected in its abnormal 
position by ophthalmoscopic examination, unless the parts are hidden by the 
effused blood. Rarely, the lens may be found beneath the conjuucti\•a, 
having made its way thither through a rupture or wound of the sclerotie . 
. As a rule, a partially displaced lens e\'entually becomes opaque and catarac­
tous, in which case it may be moved by extraction; if it remain transparent 
and permaorntly fixed in its new position, vision is sometimes improved by 
a judiciou13ly placed artificial pupil. When it lies in the anterior chamber, 
it may be removed by "needling" and solution iu the case of young chil-
4.lren, in adults by the method of linear extraction, during the perform­
ance of which it should be fixed by a needle, lest it slip baekwurd into the 
vitreous. 'Vhen dislocated into the posterior chamber, its removal is at­
tended with great difficulty, and usually involves the 102s of a large quantity 
of the vitreous, followed by shrinking and wasting of the globe. The pres-

1 Juler, Ophthalmic Science and Practice, p. 105. 
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:~:P~~!~,rr~~~i~~~ri:fo~i~~ft~~~~~ !;:p3:t~;t~?o~h~~~J~~~:i~F tY11:~~h:a!~~~ 
in either case, it should be at once removed by one or other of the above 
methods. If it lie in the posterior chamber, as a rule the globe must be 
enucleated. 

A 'VOU:N'D OF THE CAPSULES OF TIIE LE:NS is always followed by an 
opacity which, if the perforation be extremely small, suth as may have been 

lf0~1~C~\~U~d tt: rar:;:r,0:h: ~~~i~~\~~heb=q~j:~t:dfl~?d t~~!uO~~j~~e!~~~b~~~ 
causes them to swell rapidly and to become opaque. The lens thus swollen 
presses upon the iris and ciliary body, leading to glaucomatous symptoms, 
traumatic iritis, or irido-cyclitis. Ia children, these complications are less 
to be feare<l, the lens being softer and absorption more rapid. Injuries pro­
duced by foreign bodies, bits of iron or steel, for example, which have either 
become impacted in the lens1 or1 having passed through it, are lodged in the 
deeper structures of the eye, are exceedingly dangerous, being prone to light 
up destructive inflammation of the globe and sympathetic ophtlmlmitis. A 
blow on the eye may occattion traumatic cataract in the absence of other 
damage; in the larger number of these cases, a small rupture of the lens 
capsule pmbably exists, often at the periphery of the lens. 

The treatment of traumatic cataract must vary with each individual case. 

~~e)~~t~~af~0j~1c~s~f o}1~b~:~~~i~n~~h~f e~l;g::i:;t~~~t t:~~!~~~hfya~:;e~e~tr~~ 
pine, so long as there are no inflammatory symptoms other than slight ciliary 
injection. If the wound be large, or if glaucomatous or inflammatory symp­
toms arise, the lens should be at once removed by the operation of linear ex­
traction; or should the nucleus or larger portion of the lens remain firm, a 
large iridectomy may be performed and absorption allowed to proceed, the 
attendant risks of swelling being avoided by providing increased space. In 
other cases where the swelling of the lens is great and accompanied by in­
creased intraoculnr tension, or severe inflammatory symptoms, it should be 
removed by extraction with or without the aid of the scoop. \Vhen a for­
eign particle is embedded in the lens, both may be removed together by in· 
troducing a scoop behind the latter and lifting it out with the foreign body. 
A foreign body having passed through the lens, may be lodged in the deeper 
structures, vitreous humor, choroid, or retina, and a large amount of blood 
may be effused into the vitreous; in this class of cases, plastic or purulent 
cyclitis may follow, often leading to destruction of the globe. Under such 
circumstances, if the lens be much swollen, it should be removed by linear 
extraction, a large iridectomy being made in the hope of lessening the 
amount of inflammation; the foreign body, however, being left in the globe 
is a source of continual irritation, and may at any time light up fresh in­
flammatory troubles or sympathetic ophtbalmitis. The eye, therefore, should 
be carefully watched, and excised without delay should symptoms of sympa­
thetic inflammation, or even well-marked sympathetic irritation arise. Net­
tleship advises excision in every case when there is a wound in the ciliary 
region with traumatic cataract, " whether or not the eye is causing sympa· 
thetic symptoms or is in itself especially irritable.u In all cases the globe 
should be excised if the extent of the injury involves a great, and probably 
permanent, impairment of vision, and when a foreign body is lodged in the 
vitreous, or deeper structures, and cannot be extracted therefrom. 

lNJURI.ES TO 'l'HE ScLEROTIC.-Ruptures and wounds of the sclerotic are 
dangerous, insomuch as they are generally accompanied by an escape of the 
contents of the globe, intraocular hemorrhage, and irreparable damage to 
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the choroid and retina, and may be followed by panophthalrnitis and disor­
ganization of the eyeball. 

Rm•TURE may result from a blow with a blunt instrument, and generally 
takes the form of an irregular wound or rent, which tends to run concentri­
cally with, and is situate about two millimetres outside, the corneal margin, 
thus involving the ciliary region. Through this the lens1 with a part or even 
the whole of the iris wrenched from its ciliary attachment, may be extruded, 
and a large quantity of vitreous may escape. The retina is usually detached 
over n. larger or smaller area, and copious intraoculnr hemorrhage takes 
place. Such injuries usually result in shrinking of the globe. 

Treatment.-\Vhen a rupture traverses the ciliary region, the globe should 
be excised; if the ciliary region be but slightly encroached upon or if the 
tension of tho eyeball be not lowered in marked degree, and the extent of 
lhe damage lo the deeper structures cannot be gauged by reason of a hemor­
rhage into the vitreous hiding the parts from view, temporizing measures 
may be adopted, such ns rest to the eyes and the application of cold com­
presses. Then, if after the lapse of a few days vision is almost or completely 
lost, or panophthalmitis set in, the globe should at once be enucleated. 

'VouNDS OF TUE ScLEROTW vary in importance with their extent, the 
damage done to internal parts, and the presence or absence of a foreign body 
in the eyeball. If it be inconsiderable in size, its edges may be brought to­
gether with one or two firm sutures; if a portion of the iris or vitreous be 
prolapsed, it should be cut off close to the surface of the sclerotic, cold com­
presses applied, aud means taken to prevent, or to subdue, any resulting 
inflammation. When the wound is extensive and involves the ciliary re­
gion, and so much damage has been done to the deeper parts that all hope 
of restoution of useful sight is lost, or if irido-cyclitis has commenced, the 
globe should be excised. Another class of cases occurs in which, though the 
wound involve the ciliary region, a fair amount of vision remains, and inflam­
matory complications have not arisen. Under these circumstances it is of 
the greatest importance to determine whether a foreign body is present in 
the globe, its nl1ture and situation; if it be of iron or stecl 1 nn !lttempt should 
be made to remove it with an electro-magnet, either through the original 
wound, which may be enlarged for the purpose, or through an incision judi­
ciously placed at the spot where the foreign body is, or is thought to lie. If 
it cannot be extracted, or if decided symptoms of sympathetic irritation 
manifest themselves owing to inclusion of the iris or cilinry body in the seat 
of' the wound, or if' subsequently to the extraction of the foreign body pan­
ophthalmitis is threatened, the globe should be excise<l. 

INJURIES OF THE Vrnrnous, CHOROID, AND RETtNA.-A foreign body 
may be arrested in the vitreous, generally giving origin to destructive in­
flammation which may spread to surrounding parts, causing panophthalmitis. 
The foreign body may, however, become encysted and remain quiescent for 
a long time, in which case the cloudiness of the vitreous may clear up and 
sight be more or less completely restored. Even though it has lain dormant 
for many years, ultimately inflammatory symptoms or sympathetic ophthal­
mitia may be occasioned. Hemorrhage may take place into the vitreous as 
the result of a blow, the blood being derived from tbe veins of the ciliary 
body, choroid, or retina. 

RUPTURE OF TUE CnoROID AND DETACHME:ST OP THE RETINA resulting 
from a blow on the eyeball are also generally accompanied by bleeding into 
the vitreous. The presence of blood in the vitreous may often be detected, 
on focal illumination, by its red color, but in other cases it can only be 
inferred from the opacity of the vitreous and the absence of any reflex, 
the fundus appearing quite dark when observed with tbe ophthalmoscope. 
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Permanent opacities frequently remain, the blood being imperfectly ab­
sorbed. 

The treatment of such cases consists in resting the eyes, the use of cold 
compresses, atropine, and leeches to the temples if inflammatory oymptom~ 
supervene. 

SYYPATHETIC IRRITATION AND SDlPATHF.TIC 0PBTITAL:'ll1Trs.-Sympa­
thetic irritation is the name given to certain functional disorders excited in 
an eye by a morbid condition of the other eye; sympathetic ophthalmitis to 
a destructive form of inflammation similarly occasioned. Sympathetic oph­
thalmitis may be preceded or accompanied by symptoms of sympathetic irri­
tation; but generally the inflammatory symptoms set iu suddenly without 
any such prodromata. The terms "sympathizing eye" and 11 exciting eye" 
explain themselves. 

ETJOLOG-Y.-The exact nature of the morbid influence transmitted from 
one eye to the other is unknown; by some it is referred to irritation of the 
ciliary nerves of the exciting eye, by others to the transmission of an infec­
tive organism from one eye to the other by way of the lymphatics or blood­
vessels. In all probability both hypotheses are true, the functional trouble 
in the sympathizing eye being in part due to conduction or reflection of 
nervous irritation from the exciting eye, the inflammatory lesion to the 
transmission of' infective matter in one or other of the ways mentioned, most 
likely by the lymphatics. 

Sympathetic irritation and inflammation are in the majority of cases de­
termined by a perforating wound of the ciliary region of the exciting eye; 
the presence of a foreign body within the globe; corneal wounds or_ ulcers 
in the scars of which the iris has become entangled (anterior synechia); and 
in some non-traumatic morbid conditions of the exciting eye, such as chronic 
irido-cboroiditis, ciliary staphyloma, glaucoma, etc.; or in cases in which the 
globe is disorganized and shrunken. 

SnrPTOMs.-The exciting eye is often the seat of intense neuralgic pains, 
and exhibits symptoms of inflammation in the form of cilinry injection, pho­
tophobia, watering, and impaired vision. If it has excited inflammation in 
the sympathizing eye, the whole uveal tract is inflamed and iritis is always 
present. 

In the sympathizing eye sympathetic irritation is manifested by intolerance 
of light, lachrymation, failure of accommodation, disordered or suspended 
retinal function, as evidenced by temporary obscurations of sight or sensa­
tions of darkness, and often neuralgic pain in or about the globe is com-

. plained of. Such symptoms may continue for an indefinite period, and may 
subside without the supervention of actual inflammation. They cease, as a 
rule, with the removal of the exciting eye. 

Sympathetic ophthalmitis, in the majority of C'ases, is a severe form of 
irido-cyclitie. In the mildest cases the earliest signs of the disease are those 
of a serous iritis. The pupil is noticed to become sluggish, the iris discolored, 
the aqueous cloudy, whilst a number of dotted opacitie8, often very small, 
make their appearance on the back of the cornea, and there is a certain 
degree of ciliary injection. In more severe and advanced grades the iris, 
assuming a buff or yellowish-red tint, becomes much thickened from infltt.m­
matory infiltration, and large turgid veins are seen ramifying on its surface; 
large quantities of lymph are poured out between the lens and the posteri~r 
surface of the iris, leading to the formation of extensive posterior synech1re 
and occlusion of the pupil. The ciliary region is intensely conge.sted, o[ten 
tender, and the seat of neuralgic pain, which may be reflected along various 
branches of the 6 fth nerve. 

If the vitreous can be observed, it will be found to be cloudy and to con-
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tain floating opacitits, ~ometimes masses of lymph, and the lens may ulti­
mately become opaque. The anterior chamber becorues shallow, and the 
intraoc:ular tension increased; subsequently, however, the eye becomes soft, 
an<l in the end may shrink. If, however, the disease subside, the tension 
mtiy regniu the normal standard, and the condition generally may greatly 
impro\·e. The onset of the symptoms is frequently very insidious, ill-marked, 
nod painless, the ptttient imagining that he i!:.! sutlhing from a slight cold in 
the eye, and so taking but little notice of the affection, or failing to seek 
advice until it is well advanced i this is especially true of children, and it is 
said that they are more liable to the affection than adults. The duration of 
the disease usually covers some months, but it may extend to n year or 
longer. 'fhe prognosis is exceedingly grave i in a large number of cases 
vision is almost or altogether lost i in mild cnses recovery takes place, but 
with more or less impairment of sight. The interval of time which elapses 
between the damage to the exciting eye aucl tbe outbreak of inflammatory 
symptoms in the sympathizing eye is extremely variable; it is seldom lebs 
than three weeks, but may be many years. 
PnEVENTIO~ .AND TnEATl\IENT.-An eye which is permanently useless for 

''illual purposes, by reason of injury or disease atlecting its anterior segment, 
should, as a rule, be removed, for at any time it may prove the starling point 
ofa sympathetic inflammation. The necessity for its excision is emphasized 
if it be tender or irritable, or if it contain a foreigu body i or if symptoms of 
sympathetic irritation have already developed in the other eye. 'Vhen the 
vision of the damaged eye is, or is likely to be, preserved in a greater or less 
degree, but the condition of the globe is such that it may at any time give 
origin to sympathetic ophthalmitis, the question of excision is often one of 
great difficulty, and the surgeon must be guided in his judgment by a num­
ber of considerations which cannot be discussed in this work. It is obvious 
that means should be taken to allay the infltLmmation and irritability of the 
injured eye; and with a view to thP. prevention of sympathetic irritation and 
inflammation, complete rest should be secured to the eye by keeping the 
pntieot in a darkened room for a lengthened period. In all cases the patient 
should be warned of the nature of the danger affecting the sound eye, an<l 
told to seek advice immed iately, should sympathetic symptoms manifest 
themselve~. Occnsionally, sympathetic inflammation has arisen after the 
removal of the exciting eye, and in rare cases after an interval of se\•eral 
weeks has elapsed. If sympathetic ophthalmitis has already commenced, 
the exciting eye should not be removed. unless all hope of retaining any 
useful degree of sight is lost, since in the eud it may prove the better eye of 
the two for visual purposes. The treatment of the sympathizing eye consists 
in the maintenance of rest an<l exclusion of li~ht, the frequent use of atro­
pine one per cenL. solution), the application of leeches or counter-irritation 
to the temples, and the administration of tonics with a due supply of proper 
nourishment. No operative treatment either of the sympathizing or the 
exciting eye is permissil>le until the inflammatory symptoms have entirely 
<li~appeared. 

EXCISION OF THE EYEBALL. 

An nnrosthetic should be administered. The surgeon stands either in front 
of or behind the patient's hend, as may be most convenient. The eyelids 
should be kept apart by a stop spring speculum. The conjunctiva is divided 
with scissors around the whole circumference of the cornea, as close to its 
margin as possible, lenving only a sufficient hold for the forceps. The cap­
sule of Tenon is then opened, and by means of the strabisruus hook, the 
tendons of the recti muscles nre picked up in turn and cut through between 
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the book and the globe, the fascia in connection with them being at the ~nme 
time severed. The surgeon now preeses the speculum backward into the 
orbit, a manoouvre which causes the globe to start forward i he then pn~ses 
curved scissors-either from the inner or the outer canthus nod with their 
concavity towards the globe-backward close to the sclerotic until the optic 
nerve is felt, by the resistance it offers, to be grasped between the open 
blades. Having divided the nerve, the operation is completed by cutting 
through the oblique muscles and any remaining tissues as close to the scle· 
rotic as possible. The resultmg hemorrhage is easily stopped by stuffing a 
small carbolized sponge into the orbit and maintaining pressure for a fow 
minutes; then it may be removed, a light compresi:i of moist sponges overlaid 
with cotton-wool being applied and kept in situ by a bnndageforsixoreight 
hours. The most important points in connection with the operation are to 
remove ns little of the conjunctiva as possible, and to avoid damaging 
unnecessarily the orbital tissues. Sometimes a little difficulty arises when 
the globe has contracted tough inflammatory adhesions to surrouudiug struc-

~~:e~y~b:Jfebyitr!~s~:u~f~~y~rpi~p;~r:~lig1nna:tfd~s~:::~ i~f ~~~;rtC:1f:~n°J 
necessary to divide the outer canthus. 

ARTIFCCIAL EYES consist of a thin scale of enamel, or celluloid, colored 
to imitate the natural eye. The false eye is of service in the removal of 
deformity-in keeping the lids in their natural position; placing the puncta. 
in a more natural position for conveying away the tears; acting as n defence 
against intruding bodies (which are apt to get within the lids and produce 
irritation) : and keeping the cavity free from collections of lnchryrual 
secretions. 

After ru1y disease which has rendered the eyeball shrunken and sightless, 
if the patient objects to the trouble and expense of an artificial eye, it may 
be convenient to divide the levator palpebrre, in order that the lids may 
remain permanently closed . This may be effected by making a transverse 
incision in the upper eyelid just below the orbit, and seizing the belly of the 
muscle as far back as possible. Then a piece should be snipped out of it 
with scissors. 

Ni-:w GROWTHS OF THE CONJUNCTIVA AND EYEBALL. 

CONJUNCTIVA AND CORNEA.-Pedvnculated warts or polypi are occasion· 
ally met with, springing from the ocular or palpebral conjunctiva and sub· 
conjunctiva! tissues; they are usually small, flattened, and not unlike those 
so often found growing from the mucous membrane of the glans penis. 
They may bleed spontaneously, or cause annoyance by impeding the move­
ments of' the lids, or by covering a part of the pupil. They should be 
removed, together with the portion of conjunctiva to which they are attached, 
with curved scissors. 

DERMOID TUMORS tnke the form of little smooth elevations, about the size 
of half a lentil, the surface of which is sometimes covered with hair; they 
are always seate<l on the corneal margin and adjacent portion of the sclerotic, 
lie in the line of the palpebral fissure, and are often accompanied by other 
congenital anomalies such as coloboma of the eyelids. Treatment consists 
in excision; if n. portion of the tumor has grown into the substance of the 
comea, this should not be attacked lest the cornea be perforated; the 
removal of the extra corneal portion will induce obsolescence of that 
remaining. 

CYSTS of the conjunctiva or subconjunctival tissue may be congenital, due 
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to lymphatic dilatation or cystic degeneration of a n::cvus, or acquired from 
ob•truction of a duct of the lachrymal gland (dacryops). 

EPITUELIO'.UATOUS GROWTHS may spring from either the conjunctiva or 
the epithelial layer of the cornea, or may involve these structures sec­
ondarily. 

SARCOMATA, sometimes pigmented, generally growing from the sclero­
corneal junction, are sometimes encountered; they are subconjunctivnl in 
origin. These growths must be diagnosed and treated on general principles; 
if they are fixed to the globe, enucleation, as a rule, should be perforllled 
without delay. 

INTR1\0Ct.:LAR Tu::uons.-The commonest intraocular tumor::.1 are GLIO~IA 
01~ 1'HE RET INA and SARCOMA of the CHOROID or of the CILIA RY BODY. 

GLrOl\IA OP TUE RETINA is a disease of infancy or childhood; it may be 
congenital, but is not known to occur after the twelfth year. 1t nppenrs in 
some cuses to be hereditary, and several children of the same parents mny be 
affected. The growth may fill the eyeball, burst through the cornea or 
sclerotic, and infiltrate the orbital structures; or it may extend bnckwnrd 
by way of the optic nerve to the brain, meniuges, and cranial bones. Some· 
times the other eye becomes affected, but apparently not by direct extension. 
Secoc.dary foci of growth in the viscera are rure. 

The growth rarely comes under the notice of the surgeon in its earliest 
stages, by reason of the youth of the patient, the absence of external signs, 
and the painless character of the affection. At this time, if the eye be exam­
ined with the opbthalmoscope, the growth may be recognized by the appear­
ance of white shining patches in the retina, which r.re more or le~s ele,•ated. 
Later, the eye becomes blind, and the pupil is dilated; the patches or foci 
of growth coalesce, giving rise to a bright, glistening, yellowish·white reflec­
tion, which is often noticeable at a distance. Increasing in extent1 the 
growth can be distinguished by focal illumination as a yellowish-white nod­
ular prominence, projecting into the vitreous, its surface being bebet with 
vessels. Still later the lens becomes opaque, the cornea steamy, the intra­
ocular tension greatly increased, and severe pain with inflammatory symp­
toms obtains. When the growth has filled tbe cavity of the eyeball, the 
coats of the latter give way-generally at the sclero-cornenl junction-and 
the orbit is invaded (Fig. 181). Its rate of progress then becomes extremely 

FIG. 181. 

Gilomaoftheeyl·l.>;111. 

rapid, and, finally, it mny give rise to a funga;ing mass-fungus hr.emntodes 
-protruding between the eyelids. The course oftLe disease to such a termi­
nation may cover but a few months. 

Glioma is simulated by a condition known us pseudo-glioma, a state of 



506 IXJURIES OF THE ORBIT AXD 11'8 COX'l'EXTS. 

things brought about by inflammatory changes in the vitreous, with detach­
ment of the retina, giving rise to appearances not very unlike those of the 
former disease. The presence of iritic adhesions with a hi::1tory of antecedent 
inflammation, together with a state of mimts tension of the globe, will point 
to the latter affection. 

SARCOMA OF TIIE IRIS is so uncommon that it can merely be mentioned 
here. 

8ARCOMA OF TITE CHOROfD AND CJLIARY BODY.-The majority of 
choroidal sarcoma.ta are of the pigmented or melanotic variety: the non­
pigmented are generally developed in connection with the ciliary body. 
The constituent cells may be fusiform or round, the former kind being more 
common in the posterior part of the uveal tract, the latter in the anterior. 

The round-celled varieties are the softer and more malignant. Sarcoma 
of the choroid may occur at any age, but by preference, iu middle life or 
subsequently. Usually the growth fills the cavity of the eyeball and extends 
to the orbit by bursting through the sclerotic or cornea, as in the case of a 
gliema; but sometimes it makes its way out a long the sheaths of tbe blood­
vessels, perforating the sclerotic, forming large extraocular masses, even 
when the in traocular portion is of small exteut. Secondary embolic foci 
may be deposited in the viscera, especially the liver, although the primary 
growth be limited to the globe; the neighboring lymphatic glands are not 
affected . 

The diagnosis of a sarcoma of the ciliary region is not difficult, the ap­
pearance of a rounded prominence in the pupillary area, the surface of 
which is vascular and of a grayish or marbled aspect, in the absence of 
inflammatory symptoms which always accompany the development of a 
gumma in the same region-with which alone it is liable to be confused-is 
sufficiently characteristic. ·when the tumor arises in the equatorial region, 
or further back, it causes an extensive detachment of the retina, which, 
completely veiling the subjacent growth , may render a correct diagnosis 
impossible for the time being. In other cases it may be recognized as a 
nodule projecting into the vitreous, the retina around it being detached, or 
the vessels ramifying on its surface may be visible through the retina cover· 
ing it by the aid of a strong illum ination. Later on the intraocular tension 
is greatly increased, inflammatory complications arise, and the eye becomes 
glaucomatous; at this stage the condiLiou may be mistaken for that of 
simple glaucoma. The numerous indications which may ns~ist the surgeon 
iu forming a correct judgmeut as to the nature of such cases must be sought 
elsewhere. 

The treatment of gliom.a and sarcoma of the eyeball consists in enucleation 
of the globe; if the optic nerve be infiltrated, its cut eud should be seized 
with forceps, drawn forward, and the nerve redivided as far back as possible. 
\Vhen the orbit is invaded, the whole of its coutents should be extirpated 
by means of the knife and chloride of zinc paste. 

ORBITAL CELLULITIS AND ABSCESS. 

Gau11es.-Injury, especially with impaction of a foreign body; erysipelas 
or some other infective disease, especially farcy; sometimes no cause is db· 
coverable, and it is attributed to cold . 

Symptoms.-Considerable general disturbance, fever, and perhaps rigors; 
much pain; swelling of the lids and conjunctiva, protrusion and immobility 
of the globe, but the cornea remains clear until the pressure and chemosi:i 
becotlle very marked; it is difficult or impossible to distinguish fluctuation . 
These symptoms develop rap idly. 
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Treutment-of cellulitis is usual. If suppuration is suspected, an explora· 
tory puncture should be made through the coujunctival fold, where the 
symptoms seem most marked, and carefully enlarged by Hilton's method 
(p. 7!1, if pus is found. Early evacuation of pus is most important, for, 
besides destroying sight, these acute inflammations may lead to infective 
throm bo~is of cerebral sinuses or to meningitis. 

CnRoNrC .ABSCD:i"i forms slowly i its symptoms depend upon its bulk and 
})()~ition, and its chief cause is carious or necrosed bone. 

ORBITAL TuMons. 

Tumors of all kinds may be met with in the orbit, either as primary 
growths, or spreading thereto from neighboring regions. Sooner or later 
they cause a protrusion of the globe (proptosis oculi) with or without lateral 
displacement, and generally this is one of the first signs of their presence to 
which attention is called . Not only is the globe displuced and its move­
mentR interfered with, but blindness commonly ensues, owing either to 
pre:-csure upon or actual involvement of the optic nerve by the growth. It 
should he remembered that intraocular sarcomata, while yet of small size, 
may give origin to large extraocular orbital masses. In all cases, a careful 
examination should be made of the eyeball, as well as of the adjacent cavities 
-pharynx, mouth, nose; the functions of the cranial nerves should be in­
quired into, and a search made for enlarged lymphatic glands, with a view 
of determining the primary seat, extent, and character of the growth in 
question. 

Of solid orbital tumors, LIPOMATA and FIBROMATA are very rarely met 
with . 

ExosTOSES nre generally of the broad.based ivory variety, and therefore 
difficult or impossible to remove. The cancellous or pedunculated exostosis 
sometimes occurs, and may be removed, though not without danger of open­
ing up the cranial cavity with all its attendant risks, if aLtnched to the roof 
of the orbit. 

SARCOMATA of various kinds are the most common form of orbital tumor. 
CARCINmIA may occur primarily in connection with the lachrymal gland. 
These growths, if amenable to operation, should be promptly and completely 
extirptt.tcd. If the orbital walls are affected, chloride of zinc paste should be 
applied, with the hope of getting beyond the infiltrnled structures. Bleed­
ing may be arrested by pressure, the thermocautery1 or by means of per· 
chloride of iron. 

CY:--TJC n·:-.1ons are of two kinds: hydatid or cong"nital dermoid. A free 
opening p;hould be made into the former; the latter, if possible, should be 
completely removed. 

DI~TE:\'TIOX OF TBE FHOXTAL S!Nl:S may give rise ton. fluctuating swelling 
at tbe upper and inner angle of" the orbit, which may be mistaken for a soft 
growth, or, before the bony walls are absorbed, for an exostosis. The treat­
ment is directed to the establishment of a new communication with the nose, 
the swe1ling being freely incised, and a drainage tube passed into the nose 
from nbove. 

In the diagnosis of orbital tumors the possibility of the presence of a 
chronic abscess or syphilitic growth must be considered. Exploration with a 
grooved needle, trocnr, or 1rnrrow-bladed knife, may be adopted as a. means 
of diag-nosis. Collections of pus in the orbit, whether tlie result of' an acute 
1'diopathir rellulitis, or of i11jw-y, or clwonic i11ff.ammation, should always be 
evncuated through a free incision, and a<lequate drainnge E'Stablished. 

Pn .. .,.\TING 'l'DIORS OP TilE ORBIT are generally the result of' a communi-
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cation of the carotid artery with the cavernous sinus, pulsation being thus 
propagated to the ophthalmic vein nnd its branches; such a condition may 
be caused by a fracture of the bone of the skull involving the sinus, or by a 
wound of the artery, or it.s spontaneous rupture as it pas.ses through the sinus. 
The carotid has been ligatured with success in these cases. Aneurism of the 
orbital arteries is very rare. 

N.'EVOID TUMORS, as a rule, exhibit no marked pulsation. They may be 
dissected out. 

Proptosis may be a marked symptom of the disease known as GRAVF.S's 
or BASEDOw's or Exo1>nTIIALMIC GOITRE, and is then usually accompA.nied 
by enlargement and pulsation of the thyroid gland, and other signs of 
vascular and nervous disturbance. In the absence of the latter symptoms, 
the proptosis may be wrongly referred to other causes, such as tumor. 

CH APTER XXXVI. 

DISJUSES AND IXJURIES OF TIIE E.\R. 

ExA:'lrIXATIOS" OF TIIE EAR. 

EXAMINATION OF TIIE MEATlJS.-This canal is about an inch and a 
quarter long in the adult. Its direction is inward, with a slight curve for­
ward i the floor describes also a slight curve with its convexity upward, and 
this convexity produces a narrowing of the caual about the middle. The 
walls of the outer half (or somewhat less) are formed by a prolongation from 
the cartilage of the auricle i for the remainder of the distance it runs in the 
petrous portion of the temporal bone. Internally it is bounded by the 
membrana tympani, owing to the obliquity of which the floor of the ruentus 
is somewhat longer than the roof. The canal is lined by a prolongation of 

;~~1 ef~;:~~!1:k~~te~·l;~~~~rd~~e~h~n n~:~b~~t~: ~~~~~e~~nt ftrst~~~:!~es~d~t~J 
with hairs and sebaceous glands, and loosely connected with the subjacent 
cartilage. In the central, narrowest part of the canal, about three-eighths 
of an inch in length, are found the serumiuous glands secreting the ear-wax; 
the subcutaneous tissue is here denser and scantier. The skin lininl! the 
osseous portion is very thin, free from glands and hairs, and closei:f' ad­
herent to the bone; in health it is dry, white, and shining. 

The membrana tympani separates the meatus from the cavity of the 
middle ear. It is placed obliquely, looking downward and forward, and 
forms an acute angle (55 degrees) with the floor of the meatus. It is slightly 
concave externally, owing to the direction backward an<l inward of the 
handle of the malleus. In health the handle can be seen through the mem­
brane, running from the circumference above and in front to a point a little 
behind and below the centre; below this is seen a bright point due to re· 
flection of light from the concave surface. These appearances are altered in 
disease. 

In children the extemal meatus is relatively as well as absolutely much 
shorter than in the adult. The osseous part of tht canal is absent at birth 
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and is forme<l sub.::;equeutly. The memLrann tympani is nearly vertical in 
infanti:.. 

The bony part of the canal and the membrana tympani can be satisfac­
torily "een only by inserting into the meatus a funnel-shaped silver tube, 
known a~ an ear-speculum; into this the light from a window or au artificial 
sourct: is thrown by reflection from a laryngoscopic mirror. To insert the 
speculum, draw the auricle upward and backward with one hand, so as to 

!~:~~:~t~~ 11Byc~[i1~~~t1~~~":v~:~8t\;!01~r~!t1~:~0r::~0:i3:01~ ~fd:,1~ ~~:=~~;~f 
light from the mirror may be made to play on the deepest part of the mentus. 
It is well to remember that some persons are very intolerant of the presence 
of a speculum, even in a healthy meatus; a dry cough is common1 and 
faintness or even fainting may result. 

AFFECTIONS OF THE EXTERNAL EAR. 

Affections of the auricle call for no special consideration here. Erup­
tion~. tumors1 etc., require the same treatment as elsewhere. Imperfect 
de,•elopment of the auricle is apt to be associated with congenital mental 
deficiency. 

lu the treatment of affections of the external meatus, injections in one 
form or another play so important a part that it is well to begin with direc­
tions as to the best method of using them. For ordinary injections use a 
syringe, holding at lea.st two ounces, and havin!! a fine nozzle which will not 
block up the meatus, but allow easy reflux of fluid. Avoid the injection of 
air-bubbles by seeing that the piston fits well. The water should be of a 
comfortable temperature, and that already injected should be allowed to flow 
away into a separate vessel. In the case of an obstructing substance, direct 
the stream along the upper posterior wall of the meatus1 in the hope that 

~~:e~~~dri1:;Tnr~it~1ey:bns~rthe:~0c~lt:~,d a~~~:~!r~0~\~~~~- of~~I ot~1:1~::rti~~ 
and a piece of cotton. Vigorous syringing must be used cautiously, as it 
may lead to inflammation of the membrana tympani if unprotected by wax. 

\Vhen it is desired to introduce a gentle continuous stream into the ear, 
a Iligginson's syringe is better than an ordinary syringe. For applying 
lotions use a small elastic bottle. 

FOREIGN SunsTANCES IN TllE Ean.-Children not infrequently push bits 
of slate-pencil, peas, glass beads, etc., into the passage of the ear. As an 
indispensable preliminary to treatment, satisfy yourself by inspection, through 
a speculum if neceesary, that the foreign body complained of is really present. 
Any such body should be removed, as quickly and as gently as posaible, by 
syringing the ear with warm water. If it cannot be thus removed, it should, 
a.s a rule1 be allowed to remain. Probably it will after a short time fall out, 
or a repetition of' the syringing, at short intervals1 may be successful. 
Foreign bodies have remained in the meatus for years without inflicting 

~~rnn~uj;:~t ~~j~!'eu~:,~~~t ~f :~: ~:!:a;~,5::!trfiu1:~~~ b~~~e~:n°~u8:c~:~::ed 
almost invariably do harm, by driving the foreign body against the mem­
brnna. tympani. 

If used at all, instruments must be in all cases directed by sight, and so 
applie<l that any force used acts on the foreign body from within outward. 
A very fine-pointed steel hook1 a snare of silver wire, or a rod tipped with 
glue by which traction may be made, offer the best chance of success. For 
.children, chloroform is necessary. 

Actl'MULA.Trox OF WAX, mixed with hair and cuticle, is a common cause 
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~~:;~:~:s~f t\~uuaJI ~o~:e:~~~~nsu0d0~!!' ;f~~~ n~~e~~~~t~~i~ho~hdefe:~~n/ h~:[. 
ing. An examination should be made with the speculum, when the wax 
will be seen. It may generally be removed at once by syringing; but if 
two or three effbrts do not bring it away, the meatus should be filled with 
oil, stopped with cotton-wool1 and left for twenty-four hours. Then the 
syringe ru,ay be used again. Concretions may sometimes be advantageously 
removed by the fine steel hook. 

Small FOLLICULAR ABSC~SES often form within the meatus. They are 
exceedingly painful, and very apt to recur. They are common in persons 
subject to st yes of the eyelids. The constitutional condition should be looked 
to. Fomentations as hot as can be borne, leeches, and the local application 
of opium1 give great relief. A small dose of morphia at night is sometimes 
desirable. An early puncture is the only thing which relieves the intense 
pain promptly and entirely. 

CATARRHAL lNFLAl\li\fATION OF THE LrNINO l\fEMBRANE OF '£HE 
iiIEATUs.-This is usually dependent on constitutional causes, and is most 
frequently met with in ill-nourished children during den tit.ion, or as a. sequel 
of the exanthemata or any exhausting illness. It is a difiUse ir:ifiammation 

~i~~:~~~e!~:b~!~!~i~~et~~n:!t::;lal~oe~~uiJ~~~~ud~inyt t~~!u:v:;~:fiyt~: 
a chronic form with acute exacerbations. 

The symptoms in the acute stage are earache, redness and swelling of the 
external meatus, which may be nearly occluded1 and more or Jess fever. 
They are relieved on the appearance of a thin discharge, which persists as 
the chief characteristic of the chronic stage. In severe acute cases, inflam­
mation may extend through the substance of the membrana. tympani to the 
middle ear. 

In the acute stage. leeches and fomentations, and general antipyretic 
measures are indicated; in the chronic, mild astringent injections, especially 
lead lotion, cod-liver oil, tonics, and good food. In both, the maintenance of 
local cleanliness by syringing is of the first importance. 

EczEl\IA OF TIIE EXTERNAL MEATUS always extends to it from the 
auricle. In the acute and subacute forms it induces a condition closely 
resembling that of catarrhal inflammation. Diagnosis depends on recogni· 
tion of the eruption elsewhere. Avoid watery injections and cleanse with 
oli,,.e oil. Apply boracic ointment in the acute stage, and later ung. hydr. 
nitr. mit. Cod-liver oil, tonics, and good food are often indicated. 

In the chronic form of eczema, the integument lining the meatus and 
covering the membrana tympani becomes thickened and scaly. It may 
cause impairment of hearing. Apply strong ung. bydr. nitr., or a strong 
solution of silver nitrate i arsenic internally is sometimes useful. 

POLYPUS.-Io rare cases small fibrous pedunculated tumors spring from 
the periosteum lining the osseous canal, probably as the result of some irri­
tation. They may cause impairment of hearing. They are readily removed, 
and, if the base is cauterized, rarely recur. The general subject of aural 
poly pi is considered under the head of" Diseases of the Tympanum." 

ExOSTOSES sometimes form in, and almost occlude the meatus, leading to 
an accumulation of wax behind them. The entrance of water into themeatus 
by syringing or otherwise is to be avoided, and accumulations of wax. must 
be removed by the fine hook or other means. When bearing is much 
impair~d, the exostoses may be removed by means of a dental drill. 

SEBACEOUS TUMORS occasionally prove- fatal in early life by perforating 
the bone and pressing on the brain. They give rise to few symptoms. If 
discovered, lay open and remove the cyst. 



AF1'~ECTIOXS OF TUE TYMPAXt;)l. 511 

)kcm;s Tt:llERCL~ are occasionally met with in the external auditory 
mentu~. 8prinkle with calomel, and employ appropriate internal remedies. 

AFFECTIO:SS OF THE TYMPA:SL'll. 

The tympanum is n roughly cubical cavity, separated from the intrncranial 
cavity above by a thin plate of bone only. Externally it is bounded by the 
membrana tympani i on the inner wall are the fenestrre comfrnmicating 
through thin membranes with the labyrinth. The chain of ossicles extends 
acro~s the tympanum from the membrana tympani to the feuestrn ovalis. 
Posteriorly the cavity communicates directly with the mastoid cel1~1 which 
are in close relation with the lateral sinus. Anteriorly, the .lfostnchian tube 
passes forward to open in the pharynx, forming the only conuection with the 
external air. 

Except when the membrana tympani is ruptured, direct treatment of the 
tympnnic cavity can be effected only through the Eustachian tube. The 
methods most commonly in use for driving air into the tympanum are based 

~}i~~ j~eaf~~!t~h:: ;!~~'s:!t~~~~e~~~n~~~e~f~ t~; ~~:~~~~~u~c~?0~e,J~~i~~1t~~o!:~ 
of swallowing, and also by inflation of the pharynx. By Valsnlva's method 
the patient makes a. forcible expiration, with the mouth and anterior nares 
closed. By Politzer's method, one end of no elastic catheter is passed into 
one nostril, and the anterior nares closed upon it: the patient swallows a 
mouthful of water, and at the same moment the operator forces a. jet of air 
into the pharynx from an elastic bag attached to the catheter. By either of 
these methods air can usually be made to pass from the pharynx into the 
tympnnum . 

The Eustachian catheter is a shortly curved silver tube, which is held in 
the right hand nod passed quickly, point downward, along the Boor of the 
meatus till it strikes the spine i it is then withdrawn about half an inch and 
its point turned outward and rather upward, when it catches in the mouth 
of the Eustachian tube. The left baud now holds the catheter steadj, and 
the right injects air with a small fine-pointed ball-syringe which fits the 
catheter. \Vhen the otoscope shows that air enters the tympanum a few 
drops of flu tel may be run into the catheter and blown into the tympanum . 
It is now rarely used for the purpose of simple inflation, but it is the most 
convenient method for fluid injections. Its use is not without danger in 

unth~c~i~es~~~~11i~8~ flexible tube, of which one encl is placed in the patient's 
external meatus, the other in the surgeon's. When the tympanum is 
inflated, the air can be heard by the auscultator to enter, while moist sounds 
indicate lhe presence of fluid in the cavity. 

O&TRL'CTION OF THE EusTACnIA:S TuBr...s, owing to extension of catarrh 
from the pharynx, is one of the mo~t common causes of deafness-hence 
known as" throat deafue~s." Qy,ing to the obstacle to the admiesion of air, 
the bnlauce of pressure on the inner and outer sides of the tympanic mem­
brane is dislurbcd, its own pressure on the cssicles is ill-adjusted, and the 
transmise.ion of vibrations to the labyrinth is interfered with. 

The obstruction may arise from simple acute catarrh, when it usually sub­
sides spontaneously, or requires at most a fow inflations of the tympanic 
cavity. 

:More commonly one of the folJowing conditions is present : 1. Chronic 
catarrh of the pharynx, arising from exposure, alcohol, or one of the exan­
thematn, nnd leading to the state known as "granular pharynx." 2. A 
thickened state of the membraue in strumom1 children, ni:~ociated with 
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enlar,!!ed tonsils, and often accompanied by 11 adenoid growths" in the upper 
part of the pharynx. These growths consist of soft lymphatic tissue, and 
may be ~o abundant as to occlude the posterior nare:5. 

The tiymptoms are those of acute or chronic catarrh with more or less 
deafness, which is usually bilateral. The concavity of the merubr:ina tym· 
pani is increased, but its appearance is otherwise healthy. 

Both conditions require constitutional treatment. In addition, inflate the 
tympanum at intervals while the deafness lasts; apply astringents to the 
pharynx with a. curved brush, and use weak alkaline nasal injections. In 
strumous children examine rligitally for adenoid growths; if present, remove 
with forceps, or with the nail, or a curette attached to the finger. Removal 
of the tonsils may be indirectly beneficial. 

CA.TARRII 01~ THE TYMPANUM is frequently a further stage of the preced· 
iug affection, the inflammation travelling up the Eustachian tubes. It some· 
times commences independently in the tympanum. The rheumatic and 
gouty diatheses are said to predispose to it. It is apt to be recurrent. 

The symptoms are usually not very marked. There is impairment of 
hearing, slight pain in the ear, and sometimes tinnitus. On examination 
the membrane is found opaque, and the lower part of the meatus rather in· 
tlarned. Moist sounds are heard through the otoscope during inflation. 
Perforation of the membrane is rare. After repeated attacks the mucous 
membrane of the tympanum becomes permanently thickened, and inspis· 
sated mucus hampers the movements of the ossicles; in some cases the anky­
losis occurs between them, or between the stapes and fenestra ovalis. There 
is a drv chronic form of otitis media. 

Treit the constitutional condition and any morbid state of the pharynx. 
Inflate the tympanum periodically. Mild astringent injections into the 
cavity may be used. In the most chronic form, injection of warm soda solu· 
tious and the vapor of ammonium chloride have been recommended. If 
rupture of the membrane is threatened, or if there is good reason to suspect 
accumulation of semi-fluid mucus, make a small vertical incision in the lower 
posterior part of the membrane. By means ofValsalva's method the cavity 
can be emptied. The incision heals in a few days. 

0TITI::i .MEDIA PuRULENS AcUTA, or acute purulent catarrh, most often 
occurs in children in the course of scarlatina; less often in connection with 
one of the other exanthemata or idiopathically. 

The idiopathic form is the most typical. It commences with violent pain 
in the ear, more or less deafness and tinnitus, and fever, often high. The 
meatus is red, swollen, and tender; the membrane dull, opaque, and vascu· 
lar; syringing causes great pain. The inflammation usually goes on speedily 
to suppuration, and unless exit is afforded to the pus by spontaneous rupture 
of the membrane or by its incision, disorganization of the tympanic cavity 
takes place with necro~is of varying extent of the small bones. Inflamrna· 
tiou may spread to the mastoid cells and to the petrous bone, leading to 
caries or necrosis. It is sometimes accompanied by facial paralysis. 
Death may occur either immediately or after years of chronic discharge 
from the supervention of meningitis, pyremia, or abscess of the brain. ""When 
the membrane ruptures spontaneously, perforation and a chronic discharge 
from the ear ( otorrhcea) usually persist. 

TRE.\TMEST.-If seen early, apply leeches behind and below the ear, fol­
lowed by fomentations, purgation, and low diet. Occasionally suppuration 
is prevented and the attack subsides. 

More often suppuration occurs and the fever and pain increase. When 
this is the case, at once relieve tension and secure drainage by a free inci· 
sion in the lower posterior part, in the absence of any sign of pointing else-
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where. Apply hot fomentations and syringe frequently with warm boracic 
lotinu. The patient should, if possible, empty the cavity by the Valsalvan 
method. The cut tends l5trongly to close, and must be kept open, if neces­
sary, by the insertion of a special bead. 

If there is paiu in the mastoid process, with redness and cedemn, e\"en in 
the ah!-C'nre uf definite :-igns of pus in the tympanum, make a free vertical 
inchsion down to the bone. If pus is not reached, break into the mastoid 
cells wilh the stn.lpel, or, if necessary, with a drill, so as to allow free exit 
to the discharge which is almost certainly present. The mastoid ce11s may 
be emptied by Valsal\'a's method of inflation, after closing the external 
meatus on eucb side. If the membrane is perforated, the cells may be 
washed out through the tympanum, by using a syringe with a nozzle accu­
rately fitting the mcatus. The treatment of intracranial complications-in­
dicated by rigors, hendache, delirium, convulsions, or coma-is simply pro­
phylnctic, and consists in local cleanl iness an<l free drainage. 

PERFORA'l'lO~ OF •rnE l\h:lIBRANA TYMPANI may result from (1) lacera­
tion by violence. It often accompanies fracture of the petrous bone; but it 
may be camsed also by blows on the bead, or a box on the ear; by violent 
blowing of the nose i throwing a forcible current of air through the Eus­
tachian tube; by violent syringing, which may ea::iily rupture a thinned and 
dry membrane; by descent in a diving-bell; by the introduction of foreign 
sub:;tances; and lastly. by loud noises, especially the discharge of cannon. 
Senile of shock in the ear, bleeding, and deafness are the immediate symp­
toms of this accident. (2) Perforation is most commonly the result of acute 
otitis, and suppuration within the tympanum . (3) Chronic inflammation 
may cause it, but more often pL·edisposes to it. 

The symptoms of aperture in the membrane are : deafness; hemorrhage 
-from laceration, discharge and sudden cessation of pain-from perforution; 
escape of air through the ear on blowing the nose forcibly; or the taste or 
perception in the throat of substances applied within the rueatus. Ou ex­
amination with the speculum, the aperture may generally be seen; or if the 
tympanum is inflated, air bubbles and mucus issue from it. The deafness 
accompanying perforation probably depends less on the size of the open ing 
than on the amount of accompanying morbid change in the tympanic cavity. 
In the case of rupture by violence, the deafness is usun.lly roughly propor­
tional to the violence, and is pL·obably due as much to injury of the nervous 
apparatus as of the membrane. As perforations usually heal, unless kept 
open by the pn&iage of irritating secretions, they nre nlmost invariably ac­
compn.nied by a discharge from the ear, which in chronic cased is often fftid. 
This is the usual cause of polypus. Should there be any obstacle to the free 
exit of discharge, the mastoid cells and petrous bone may become involved 
at any stage, nncl cnries or extensive necrosis result. 

The objects of treatment are to prevent the accumulation of secretion in the 
tympnuic cavity, to restore its lining membrane to a healthy state, and to 
improve hearing by restoring the requisite support to the chain of ossicles. 
To fultil the two former indications, syringe twice daily with warm boracic, 
quinine, or sulphate of zinc lotion, washing through from the meatus to the 
no:->e, if po:;sible. If fungous granulations are present, blow in gallic acid in 
powder, or touch with silver nitrate fused on a probe, and apply iodoforru. 
The latter indication is fulfilled by the use of an artificial membrane com­
posed either of vulcanite, or of a moistened pellet of cotton-wool. The latter 
is applied daily by the patient, and should not be sufficiently large to occlude 
entirely the external meatus. 

POLYPU:3 is, as a. rule, simply a further stage of the fungous granulations 
mentioned above. Polypi are pedunculated, and consist when young, of 
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ordinary granulation tissue, and when older of fibrous fo:sue of varying de­
grees of firmness. They constitute a mechanical impediment to hearing and 

Fw. 182. 

lend to retention of di5charge with its attendant evils. After rrmoval by 
forceps or a snare (Figs. 182, 183), they recur ubstinntcly. Their sites 
should be touched daily with some strong caustic (chloracetic acid) unless 

Fw.183. 

there are no further signs of growth. At the same time the ordinary treat­
ment for perforation of the membrana tympani must be ns,;iduously carried 
out. 
AFFJ~CTIONS OF THE ME:o.IBRANA TY;-.rPANI are rare as iudependent affec­

tions. Primary inflammation of the membrane may occur as the result of 
local irritation, such as violent syringing; in these cases it usually spreads 
to the tympanic cavity. 

Collapse of the me1ubrnne is generally a sequel of chronic cntarrh of the 
tyrnpanuru 1 needing treatment by astringent injections. etc. There is im­
pairment of hearing, improved by iuflation 1 but rapidly returning as the 
merubrn.ue sinks back towards the promontory. 
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EAR.\f uc l Otalgia).-This term ought to be restricted to SiJ!nif)' neuralgia 
of the eur. Gtuuiue 11ettralgia of the ear-occurring in fits of excruciating 
pnin, i:;h11oti1~g over the htad and face-may be di:sti~guished from otitis by 
the i:uddl"n rnte11sity uf the pain, .which is not throbbrng-does not increase 
in !'tverity-is noL tutended with fever, and conus and goes capriciously. Its 
cau::;l~S art! those of neuntlgia elsewhere, including decnyed teeth. It is by 
no means C'ommon; whut is popularly called earache is usually of inflam­
matory origin. 

The p:iin mny be temporarily nlJeviated by the application of liniment of 
aconite; crolon chloral may be a<lmiuistered internally . Tonics and iron 
are generally indicated, and decayed Leeth should be seen to. 

AFPECTIONS O.li' T U E INTERNAL EAR AND AUDITORY NERVE. 

The internal ear or labyrinth contains the ult imate ramifications of the 
auditory nerve, and it. is here that auditory impressions are receive<l for 
tram;ruisi;iun to the brain. Symptoms of nervous origin may be due to 
chnnge!ol in the labyrinth, in the auditory nerve or its nucleus, or in the part 
of the braia receiving impree::i;ions from it . 'Yi th very rare (>xceptions these 
symptoms are not amenable to treatment of any kind, and the chief practical 
importance of their diagnosis is the prevention of the patient's being 
haraJ<sed hy the useless applirntion of local remedies to the middle ear. 

The chief Bymptoms resulting from nervous change~are deafoc~::;, tinnitus, 
ancl vertiµ;o-all met with in affections of the middle and outer ear. 

Intrin~ic deafness is apt to be increased during nervous fatigue or exhaus­
tion; it is nnt relievf'd by inflating the tympanum. If a vibrating tuning­
fork be placed on the vertex it is heard least in the deaf ear; the reverse is 
the rule in extrinsic deafness. 

Tinnitus from intrinsic causes is usually, though not invariably, of an 
aggmvated form . Tinnitus is apt to be nEsociated a lso with those aHections 
of the middle and outer ear which cause increased pressure of the stapes 
upon the fenestra ovalis. 

Each atta.('k of vertigo of intrinsic origin is usually followed by further 
diminut ion cif hear in g which is not recovered from. 

DE,\ FN&~ I<~ROM VIOLENCE, such as a blow on the head or nn explo!l;inn, 
may occur with or wiLhout rupture of tbe merubrnna tympani. There is 
generally tinnitus; and both iL and the rleafness are independent of rupture 
of the membrane. They may in time improve or be completely recovered 
from. 

0TtTis AcrT.l. INTERN A is an acute illness attacking children suddenly 
with ~ymptoms of meningitis. On recovery there is complete aud permanent 
deafnei;s, and for some time a tumbling gait. It is supposed to be due to pus 
in the labyrinth, probably from extension of inflarnmnliou from the 
meninge~. 

J"SHEHITED SYPHILIS is a cause of deafness, generally coming on between 
the uge of five nnd fifteen. It is almost invariably bilateral, often extreme, 
and mmnlly rnpicl. It is permanent and not amenable to treatment. 

~H:x1i:·1rn'8 DISEASE is supposed to be due to some affection of the serni­
circulnr canals. The symptoms are vertigo oft<:n with vomiting, and 
tinnitu!l:, at first intermittent, afterward in SC\'ere cases continuous; with these 
is incrensing deafness. The attacks may cease, the impaired hearing remain­
ing ~tationnry; or they may cease only when complete deafocss is reached . 
(~uinine, pu1:oheli to cinchonisn.1, is said to have been beneficial. 

BcsiclE:s the above fnir ly well-marked varieties, deafness mny occur as n. 
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symptom of various intracranial lesions; it may also come on in the course 
of acquired syphilis and pass off under treatment. Occasionally complete 
deafness follows mumps, and may be permanent. In some families there 
seems a predisposition to deafaess from slight causes. 

Sir ·w. B. Dalby's Diseases of the Ear, 2d editiou1 has been freely consulted. 

UIIAPTER XXXVII. 

IXJURIES AXD DJSEAt<J;.,; OF THE SOFT PARTo OF THE FACE. 

lNJLRIES of all kinds may affect the face, the most serious, on the whole, 
being gunshot wounds and burns. Gunshot and other wounds of the part 
are frequent, and, even though bones are shattered and considerable portions 
carried away, the prognosis as regards life is good if there is no fissu!e ex­
tending to the base of the skull. In the face more than in any other part 
is deformity of importance, and this may be extreme from actual loss of parts 
and from scar-contraclion; the mere presence of a scar may be very un­
sightly. Ectropion and eversion of the lower lip are common, closure of the 
jaws a rarer result of scar-contraction. 

TREATMEXT.-Owing to its vascularity, the face tends strongly to heal by 
first intention and resists sloughing. Consequently, flaps, no matter how 
injured, must be carefully cleaned, and brought into the most accurate appo­
sition, by a continuous horsehair or other fine suture, the needle being no 
larger than the thread necessitates. 'Vhere there is some loss of substance, 
but the wound can still be brought together, choose that line for the scar in 
which its contraction will have least effect upon the eyelids, ala of nose, or 
angle of mouth; at right angles is the best if it is pos.sible, and attention 
must first be paid to the lids. Asepsis should be obtained when no mucous 
membrane is involved, and wool-dressings are the best. Bleeding stops after 
short compression or a suture will include the points. In perforating wounds 
involving skin and mucous membrane, n. fine continuous suture should include 
the skin; another may take the mucous membrane, and perforating sutures 
of support may be used, if required by tension. Failure of primary union 
often means a muco-cutaueous fistula . This (salivary fistula) is especially 

fre(0ue:ats;:h~f i:~ r:;~t~~s~::~eh~:o~00fn~i~:de~~unds, it is right at once to 
adopt such plastic measures as are best adapted to the case; but fear of 
sloughing prevents this in lacerated and contused injuries. 

When bones are fractured and easily displaced, they should be wired. 
DEFORMCTIES from injury or disease are very frequent. 
EYELIDS.-Ectropion, or eversion of the lower lid, may be due to paralysis 

of the 7th, or to hypertrophy of the palpebral conjunctiva, and require ex· 
cision of some of the latter membrane, or, in the latter case, light pencilling 
of the surface with mitigated caustic. But the worst cases are due to scar­
contraction. The lid may then be drawn far down on the cheek, the eye 
cannot be closed, the conjunctiva is chronically inflamed, and teard ofLen run 
down the cheek; for the punctum <loes not touch the globe. 

'ITeatment.-Rarely a V-shaped cut with its point downward aud upon the 
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scar will allow the lid to be dbsected up, placed in position, and kept so by 
approximation of the lower margins of the cut. )fore commonly the lid has 
bt:tn diesected up, placed in positiou, and the_ resulting wound filled by n. 
suitable flap twisted in from the temple. But 'Volfe's operation seems to be 
much better thnn this. Having dissected up the lid, be keeps the eye dosed 
by two or three silk sutures through the lids, 
and then fills the gap with a bit of skin, free FIO. lRI. 
from fat, taken from the front of the forearm 
and fixed by sutures when all bleeding has 
ceased . A moist boracic or a wool dressing is 
used. 

Enlropion, or inversion of the lids, may be 
spasmodic, especially in children with photo­
phobin. Contractile collodion on the lids may 
prevent it, or division with scissors of the outer 
cnothus (ciliury part of orbicularis) be required. 
The lax lids of old people may be turned cono­
pletely in by muscular contraction; here re-
mo\·al of a strip of redundant skin generally Edrupion ca11l1'-'d by ~,·n.r. 

cures. The worst cases are from scar-contraC-
tion of the conjunctiva in cases of chronic inflammation . The cartilages, 
chiefly the upper, become iucurved. Expose it and excise a wedge-shaped 
slice along its whole length and reunite the skin by sutures. Should this 
not succeed, split the cartilage and remove the outer half with the hair­
bulb•. 

Congenital or otherwise irremediable Ptosis may be relieved by excision 
of a strip of skin. 
No~E.-A part or the whole of a nose destroyed by disease or accident 

may be restored by transplantation of skin from an adjoining part; but 
when the loss is due to scrofulous, lupous, or syphilitic ulceration, at least a 
year should elapse aft.er healing before any plastic operation is done, lest the 
disease should recur. 

Total Rhinoplasty.-'fhe whole nose is best replaced from the forehead by 
the Inclicm method. Cut a piece of brown paper to the shape of the nose 
spread out flat, n11d one-fourth too large for the patient; from this trace the 
outline on the forehead, the stalk of the pear-shaped flap being rather long, 
and wiJe enough to reach from beyond the mid.line of the nose on one side 
to the eyebrow on the other; the flap may incline a little to one side. Pare 
the margins of the nose thoroughly by a knife held parallel to the mesial 
plane; and if there is any of the ala left, split it off from the rest by a cut 
in the groove above it. Dissect up the frontal flap, taking everything down 
to the periosteum, and making the knife incline slightly to the mesial plane 
as the sides are cut; a wider surface which fits the nasal margins well is thus 
obtained. Bleeding is free, and requires sponge-pressure on the frontal 
wound. Twist the flap into position, lengthening the cut near the eyebrow 
but not turning it in toward the nose, and continuing the other cut down the 
mid-line of the nose, thus forming a groove for the stalk of the flap to lie in. 
Fix the flap in position by a close continuous horsehair suture, and sew the 
remnius of the alre to the lower margin of the flap, to which they form the 
most natural border. The columna may be formed, now or later, by a strip 
from the forehead, brought down with the flap, or from the upper lip. Now 

~~~"fkf~gi~t~:r,;~:at\1;et~nai°fi1tetie0~a~~u~:fa~~a~~~~ub~ ;~~~~1 1L~~;:~, ~~t~~~~i 
the nostril with a little antiseptic wool, to be removed uext day, and cover 
the whole nose with wool to keep it warm. If it become blue and cold from 
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venous obstruction, look carefully to the pedicle; if nothing can be done 
there, the loosening of a suture, or pricking lhe flap freely, may prove bene­
ficial. The danger, of course, is that more or less sloughing may occur. The 
flap shrinks much n~ time goes on . The stalk may ultimately need paring 
to make it lie srnooth. The result is often such a hideous deformity, that it 
is questionable whether a celluloid noose, held on by a spectacle f'rame, is 
not to be preferred. 

To restore the septum 01· columna it is best to cut a strip, a quarter of nn 
inch wide, from the centre of the upper lip. The incisions ruu in the con­
vexities on either side of the median groove, and below they turn sharply in 
to the middle, along the line of the red, and then through this. Divide 
the frreuuro well, and turn up the strip; split its end a little, and attach it, 
spread out, to the viv ified edge of the nose; the mucous surface will soon 
become pale and skin-like. Now bring in the side of the lip, first making 
short cuts up and out from the base of the central strip, that it may not be 
constricted, and secure the halves as in harelip. The saved bits of prolahium 
restore the central prominence of the lip, and the result is very good. 

'Vhen only one ala nasi is destroyed, skin may be measured out on the 
cheek, and raised to supply the defect. But if both are lost1 or the cheeks 
spare and thin, it is better to supply their place from the forehead . The slip 
which connects the engrafted portion with the forehead will be long and thin, 
and to maintain its vitality, a groove may be made to receive it on the dor­
sum of the nose. 'Vhen union has occurred, this connecting slip may be 
raise<l and cut off, and the groove closed by sutures. 

Depression of the apex may be remedied by restoration of the column a. If 
more is necessary, separate the ahe and cheeks widely frl)m the upper jaws, 
by a narrow knife passed between the lip and jaw, and draw the cheeks in 
toward the mid-line by Lister's button-sutures-one passed from one naso­
labial fold to the other, one or two between the grooves separating the alre 
from the cheeks. In seven to ten days the cheeks have united in their new 
position, and push forward the nose. 

For Depression of the Bridge there is no satisfactory remedy. Improve­
ment may result from cutting a mesial groove, and implanting a division of 
frontal flap. \Ve are not aware that division of the septum, as in Rouge's 
operati<m (p. 525), und forcible elevation of the bones with rnbber·sheathed 
forceps has eyer been tried. 

Deviation of the septum, may obviously block a nostril and turn the tip of 
the nose to the opposite side. By cutting off the apex of the prominence, 
freely scoring the cartilage in a radiating manner, bending or breaking it 
into place, and keeping it there with antiseptic wool plugs, relief may be 
given. 

CrrEEKS.-Muco-cutaneous .fi.r.:lulre must be treated by paring and bringing 
together the edges, or by twbting or gliding a flap or flaps to cover. 

Salivary fistula sometimes forms when the parotid or submaxillary duct, 
or, rarely, the glnnd, has been perforated by a wound or ulcer i then saliva 
dribbles out on the cheek. 

Treatment.-First, a good passage must be established from the duct into 
the mouth, by pa~ding a probe through the huccal orifice of the duct into the 
strictured part, and gradually dilating it; or, if this cannot be done by 
puncturing the mouth through the fistula in two places, pa~sing a piece of 
flexible wire through the_ apertures, and securing the two ends in the ~outh 
by a twist. When a sufficient opening into the mouth has been established 
the edges of the fistula may be pared, dissected up, so that they may be 
shifted, and brought together in a straight line. In slight cases a fine cau­
tP.ry may be passed round the edge to make it contract. If these fail, the 
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aperture may he covered with a flap of skin raised from the adjoining 
part~. 

Ln~.-EL1er.~ion of the lower lip commonly results from burns of the neck 
anJ chin, and the lower teeth are forced outward into a horizontal position 
by the tongue. Syme'15 operation (p. 19.J) is the best. 

Contraction of the orol opening may neces:sitate its enlargement by a cut nt 
either encl, mucous membrane being sewn to skin to prevent reunion. 

)L\LFOR'MATIONs.-Tbe face is formed thu~: in the fifth to sixth week 
the fronto-nasal process grows down from the base of the rudimentary skull, 
between the nasal pits on the emls of' the anterior cerebral vesicles; it over­
hangs the mouth, and forms the nose and central portion of the upper lip, 
whil~t in a procesd from the base of the skull behind it, the nasal septum 
and intermaxillary bones, each bearing two incisor teeth, develop. Below, 
the mouth is bounded by the first visceral or mandibular arch, which reaches 
the skull at either encl, and gives rise to the lower jaw and lip. From this 
arch, near the skull on either side, a plate (maxillary) grows horizontally 
inward below the eye, nnd ultimately blends with the frouto·nasal process, 
~ornpleting the orbit, cheek, and upper lip. The mnx.illnry process produces 
the upper jaw, and from its inner surface the palatine proce~s grows toward 
the mid-line . 

. Mu.cro13toma, or prolongation of the angle of the mouth upward and out­
ward, results from arrested union between the maxillary and mandibular 
plates. A slight degree is not uncommon, and gi\·es a good-humored look; 
marked examples are rare, and may be remedied by paring the edges, and 
bringfog them together as far as need be. 

Harelip is by far the most important deformity of the face. It may be 
single or double, according as the maxillary fails to join the fronto-na~al pro­
ce,..s on one or both sides. Single harelip varies from a slight notch in the 
red border to a cleft running through the lip into the nostril, and is almost 
always to one side of the mid-line, a median fi,.sure being possible only when 
the fronto-uasal process is absent below; in double harelip, the clefts are 
nlmo.:st alway~ complete into either nostril, and between them is the lunula, 
nr part of the lip developed from the fronto·nRsal process, resting upon a 
rounclc<l bony nodule-the intennaxillary bones-attached to the mesial sep­
tum of the uose. Often the interruaxillary process projects greatly, being 
attached to the column a. of the nose. In these cases there is always complete 
d1·f't of the palate, which often accompanies single complete harelip also. 
This nnd other m::tlformntions are often attributed to maternal impressions; 
usually these occur too hue to have any ettect, for the lips and palate are 
complt!te about the tenth week. 

Tnt::AT:irn~T.-Infants have been operated on succes."fully a few hours 
after birth; but ns they benr e\~en slight losses of blood ill, it is best to wait 
till th(" thirJ to sixth week, or later if they are weakly. As in all other 
p\nQtic openi.tions, a goorl state of health and freedom from all local trouble 
(thru~h. nlceratinn, t•tc., are essential to succe::;s. Very rarely a child dies 
after an operation for harelip, previous starvation, aided by broncho-pneu­
monia, being the usual cau:;e. 

Chloroform should be given, and the surgeon either stands above the 
brad, nr ~its oppofl,ite the nuri-;C and takes the head upr)ll his knees. 

In sin9lr lt11relip
1 

complete or almost complete into the nostril, first detach 
the lip Ji·ecly frnm the bone on either side of the cleft; then pare the edges. 
:-;l'ize one lower corner of the cleft with artery forceps, stretch the edge of 
the cleft, pierce it with a narrow knife just un<ler tbe nose and cut down­
ward; pr1>ceed simil:irly on the other side, and, lasUy, '\'ivif)r the notch in 
incomplete cases. It is better to remove too much of' the margin rather than 
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too little, and the knife should describe the segment of a small circle as it 
travels from above down, turning sharply in below, rather than the straight 

lines shown in Fig. 185; thus a bit of red border will 
FIG. 185. be saved inferiorly, and the c>dges, when brought to-

gether in a straight line, will deepen the lip. During 
the paring, bleeding is controlled by the fingers of an 
assistant pinching the thickness of the upper lip, or 
preferably, by bull-dog forceps applied near the angles. 
To bring the edges together, one or two hareJip sutures 
(Fig. 45) are usually employed, the first pin being passed 
through the skin one-third inch from the raw edges, and 
beneath the cut ends of the coronary, care being taken 
as to the fit at the free border; one or two fine silk 
stitches are passed through the edges of the prolabium, 
and then a continuous horsehair suture (passed with a 
fine needle) holds the skin edges together. Lastly, 

paint round and across the wound with contractile collo<lion, seeing that 
none enters it. The pins are removed after forty-eight hours, the silk and 
collodion being left undisturbed. In many incomplete cases, pins are 
unnecessary and their scars may be avoided; and, where sutures of support 
are required, many prefer a small button suture, introduced an inch from 
the cleft. In any case the retracting action of the zygomatici should be met 
thus: cut two figure-8 bits of strapping, quite narrow, centrally; fix one 
end of each on to a cheek; pass the free end of one through a slit in the 
centre of the other, and by pulling on the ends draw the cheeks down and 
in, and pucker the lip; make the centres rest on the point of the chin and 
fix the free ends on top of the attached ones. Linen may be similarly used 
with collodion. 

If union fails, the pins may be reinserted, or the edges may be kept to­
gether by strapping as above and across the lip; union by granulation gives 
a Jess satisfactory scar. Every endeavor must be used to prevent crying 
during healing; sucking is permissible. 

The following modifications must be noted. NClaton treated a notch in 
the lip by cutting a A above it, eve1·ting the A, and sewing the raw edges 
together. Some preserve part or all of the parings of the edges, turn them 
down and sew them together. In many cases one side of the cleft is vertical, 
the other oblique; it is then a good plan to pare the former, as shown in 
Fig. 185, without making the little cut at the end, but to remove the red 
border completely from the latter; it will then be found that when the edges 
come together a raw surface is left on the free border of the oblique side 
which accommodates the pariug from the straight side. 

The result cannot be regarded as good unless there is, not only no notch 
in the free border, but an actual prominence; for the scar contracts and 
does not grow with the rest of the lip, so that ultimately a notch forms. It 
may be remedied by NClaton's operation. 

When the haTelip is double many more difficulties arise-the gap is wider, 
the intermaxillary bones projecting, the nose more flattened on the face. 

First, as to the intermaxillary proceBs: Fergusson used to cut it off, findin.g 
that, if bent back, the incisors would not align with the other teeth; but 1t 
is well to preserve it, as it gives a better shape to the upper jaw and sup· 
ports the lip. To bend it into position between the maxill::e, make a one­
inch cut along the lower edge of the septum, behind the procei::s; with an 
elevator raise the periosteum and both naso-palatine arteries from the sep· 
tum; with scissors cut out a wedge oftbe septum having its base below and 
wide enough to permit the necessary movement of the process. 
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Next, is the lunula to be used in the Jip, or to make a columna? If the 
side pieces will come together fairly without it, dis.sect it up, fashion it into 
a columna and fix its free vivified margin between the side pieces; thus the 
tip of the nose will be fairly raised. But if material is scanty, pare the 
lunula into a equnre, the columna occupying the fourth side; cut and pre· 
serve a rather wide paring from the side pieces ; secure the side pieces by 
pins and sutures to the side of the lunula and unite the parings below its 
lower border. The nose will be much depressed. 

Lastly, .fl.atiening of the nose cannot be avoided if no columna can be made; 
but the aim should be dhssected up freely from the maxill::e, the clefts pared 
to the very top, and the al::e slid in and sewn to the columna. The tip rises 
to a certain extent subsequent to the operation. 

lIYPERTROPIIY OF TUE NosE.-The nose is specially 1iable to irregular 
general increaRe of its soft coverings, which form tuberous masses that grow 
slowly and painlessly. The organ is red, small veins are dilated, and the 
sebaceous follicles are enlarged and secrete profusely. There is usually a 
hist()ry of free living. 

Treatment consists in first cutting down to the cartilage in the mid-line, 
and then shaving the morbid tissue off close to the cartilage, whilst an 
assistant distends the nostril with bis finger and warns the surgeon against 
a too near approach to the interior. Bleeding may be free, and must be 
stopped by ligature, pressure, or hot water. The part gr:rnnlates and skins 
over 1'moothlv. 
hvr~AMMATIONS of all kinds may affect the face and reach any degree of 

intensity. Certain occur with special frequency. Thus patches of srrojulou."1 
eczema and impetigo CQntagiosa are very common, and often lead to infection 
of glan<ls; removal of scabs, and antiseptic ointment, and attention to the 
general health soon cure. The upper lip is the special seat of herpesfebtilis; 
and herpes zosler may occur along the branches of the fifth, especially the 
supra-orbital and infra-orbital. Gellulilis and acute abscess usually result 
from wound; chronic abscess in connection with diseased bone. Erysipelas 
may seem to arise in the face without wound (p. 151). Facial carbuncle has 
been described (p. 212); also malignant pustule (p. 208), which is specially 
common here. Syphilis may occur as a primary sore, especially on the 
lip, by infection from mucous tubercles in kissing, and on the ]ids in babies, 
from women with mucous tubercles, using their saliva to remove scabs or 
discharge i secondary rashes are frequent, and often choose the forehead, near 
the hair; tertiary 'Ulcers form in debilitated subjects and may destroy exten­
sively, the nose and its cartilages most commonly suffering. 'fhe diagnosis 
mutit then be made from Ll.tpus, of which the face is the special seat (p. 212), 
and scrofuloderma. 

NEW GROWTilS AND CYsTs.-Many forms occur on the face, if the bones 
are included. Simple connective-tissue growths are not common; fatty tumors 
are the most so, and then ivory e:rosloses. Primary sarcomatci are common in 
the bones, but not in the soft parts. ;..Vavi, superficial and deep, are specially 
frequent, sometimes g-rowing rapidly in the most awkward places, as the eye­
Jids or lip. Ilairy moles are often connected with these. WarlJ are common, 
and small sebaceous adenomaia occasionally occur. Sebaceous cy.~ts are fre­
quent, nod also mollmcmn conl<tgiosmn (p. 215). The cancers of the face are 
squamous epiihelioma and rodent ulcer. For particulars of the tumors, see 
Ch•pterX. 

Certain rC'tenlion-cysts-1\IEIBOl\IIAN CYSTS-of the eyelids demand special 
notice. These smnll cystic tumors arc very common, and often multiple i 
they ariei.e in connection with the l\Ieibomian glands of either lid, owing to 
obstruction of the ducts. They form firm, spherical, painless tumors, fixed 
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to the tarsus, the skin being freely movable over them 1 nod contain a thin 
fluid or a soft gdatinous or <.:aseous mass. Not infrequently they suppurate, 
bursting through the conjunctiva, but occa:-ionally externally. They gener­
ally po:::~ess no distinct wall, so cannot be d1::-sected out. 

Treatment.-The lid should be everted, a email crucial incision made into 
the tumor through the conjuncti,~a, and the conteuts n·mo,·ed with a email 

-- scoop or curette. The cavity fills with blood, which in a few <lays is ab­
sorbed, and the swelling dhmppcars. 

l~ODENT ULCER, the anatomical re1ation of which to rpithelioma is so 
very close, finds its special seat upon the skin of the facej i t may occur with 
epitbel ioma of the lip or other mucous surface. For its clinical history, see 
p. 142. Complete excision is the proper treatmeut; only when this is pos­
sible should recourse be had to eaustia pastes (p. 147), which must be freely 
applied. 

EPJTllELIOMA OF THE LrP.-Occasionally a growth upon the skin of the 
face has not only the structure (p. 144) but also the clinical course of epi­
theliorua; but it i:s upon the mucous membranes, and especially upon the 
lowe1· lip, in this region that typical cpithelioma occurs. Men are affocted 
much more often than women (1 female in 61, v. \Viniw:.uterj; but women 
are said to suffer much more often in Ireland, where many smoke short, un­
protected, clay pipes. The irritation of these certainly seems an effective 
cause, but non-smokers often suffer. It affects the lower rather than the 
upper classes, and countrymen rather than townsfolk. The upper lip is 
very rarely attacked; I have seen a wart upon it in a cornet-play, on whose 
lower lip was an epithelioma, which had begun as a wart. Iliiter saw no 
case among more than 100, an<l this is the experience of most; yet v. Wini­
warter records 5 cases among 62. 

SYJHPTOMS.-The disease begins as an indurated crack or ulcer, as a wart 
or superficial har<lness, upon the prolabiuru (Fig. 186), or where this joins 
tbe skin. The patients are usually past rnid-life, but cases are recorded as 

early as twenty-one, and such are, as a rule1 very 
}"'JO. 180. malignant and of rapid course. Often1 in older 

patients, the growth remains for a long time almost 
stationary or slowly progressing, covered with a 
scab of epithelium and discharge, which is occa­
sionally cast. In its spread it may in volve the 
whole chin and upper lip, the jaw nnd floor of the 
mouth, by direct extension; and, sooner or later, 
the submeutal and submaxillary gland8 swe11,and 

Epitheliouui.or th1· 10w..,r up finally the cervical; generalization is rare. Pain, 
difficulty in taking food, and cachexia destroy life. 

DIAGNO~Is.-Rarely a slightly intiurated simple fi:isure is met with in the 
aged; it mu!'t be treated with an antiseptic ointment and anxiously watched. 
The chief difficulty is with primary syphilitic sores of the lip, before any 
secouclary symptoms <l~velop. If the symptoms are uncertain, mercury must 
be pushed, and if it fail to do good iu two or three weeks, excise. 

PROGN0'.-'18.-This is more favorable thtm in epithelioma of any other 
mucous surface, especially in cases of slow progress, excised freely before 
glands are involved. 

Tu.1~A'fl\U:!'i'T .-Excision, as ear1y as possible, together with half an inch 
of apparently healthy tissue all round, no regard being paid to the patient's 
appearance. The cuts usually form a V, or three sides of an oblong. The 
sides of the V can often be brought together by wire or harelip sutures; if 
not, curved cuts down and back, from the angles of the mouth to below the 
jaw, and dissecting up of the flaps, will permit their approximation (Jaescbe). 
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The square excision is more difficult to make up for; two oblong flaps may 
be twi•teJ clown from the naso-labial fold (Lnngenbeck), or a modified 
Syme'i:; operation (p. 195) may be done. 

Enlarged gfonds must be carefully sought with one finger in the mouth 
and others out.side. Enlargement must not be attributed to "irritation; 11 it 
i:-1 much more probably epithelioma, and rlelay is fatal. The surgeon may 
thiuk fit to extirpate apparently healthy glands. The suhmental are easily 
reached; but those (three or four) between the submaxillary and the jaw 
are troublesome, because close to the facial artery and vein; glands on both 
~ides may be affected. If the jaw is invaded, or a gland is adherent to it, 
the piece should be excised; even when a case has gone so far as this, a good 
result may be obtained. 

AFFECTIONS OF THE NASAL Cn. vrrrns. 

Fommrn Bonu-:s may be removed from the nose by a small scoop or bent 
eye-probe, either through the nostrils, or by pushing them back into the 
throat. The removal should be effected as early as possible. 

ErtsTAXIS, on IIE)IORRIIAGE FROM THE XosE.-Cmts~s : (1) injury; (~) 
u]cerntion, often seen in scrofulous and syphilitic ozrena; (3) chronic Bright's 
disease, with hypertrophy of the heart: (4) cirrhosis of the liver with jaun­
dice; (5) splenic leukremia; (6) acute infective feverd, especially typhoid; 
(7) all hemorrhagic diseases, and especially scurvy, purpura, and hremo­
philia; (8) it may be vicarious, occurring especially at puberty or the 
menopause--sometimes in pregnancy. But the majority of ca~es are not 
accounted for by the above; a single attack with a. congestive headache, or 
the onset of a cold in the head is common . In other cases epistaxis is 
"habitual," the patients being sometimes very anremic, at others plethoric; 
and in the latter it often relieves feelings of fulness in the head. The blood 
is thoug-ht usually to escape from varicose veins on the turbinate bones, but 
the varix at least is doubtful. 

SntPTO',rs.-Bloocl, usually bright, drops or flows from one or both 
nostrils, but even in the latter case proceeds, as a rule, from one side pnssing 
rournl the septum behind ; the quantity lost may be very large, causing even 
fatal syncope, or the attacks may be less severe, but frequent, producing 
extreme anremin nod exhaustion. Much of the blood may be swallowed 
when the ptttient is lying asleep, and be either vomited or 1jassed by stool; 
it i~ pos,.,ihlP that mme nrny escape from tbe anterior nares. 

T1u:AT)fENT OF A:N A'l'TACK.-Try the following methods in succession . 
Let the patient sit up, if not fainting, hang the head a little forward, and 
rai~e the arms above the head for a time. Sponge the face with iced water 
nn11 apply ice to the nape of the neck whilst the feet are in a bot mu~tard 
bath. Irrig-nte the nostrils with iced water, and afterwards with water con­
taining a little liq. ferri. perchlor., alum, or tannin (3j of each ad 3j). Cause 
powdere1l tannin to be snuffed up, after all clot has been washed out. All 

~~~i::~.tis~! ~~~~~~!~:C0~n1:~:c~!·8~t~!0l!t:~ftn~s~lfo:a~i:f:~1~~ wJ~h~s:re~~e~h: 
h!C'eding i if it doe::, plugging one or both anteriflr nares well with fl, narrow 
strip of boracic lint may stop it. If not plug both nares upon the bleeding 
~ide only, if this can be recogaized by the history or otherwise. It is best 
dune by inflatin~ a Howard's India-rubber bng introduced collapsed upon a 
probe (Btiti,h ,Jfedical Journal, December 3, 1881). If no hag is at han<l, 
pa:is Bellocq'11 cmmla (Fig. 187), or an ela::itic catheter-either bearing a 
short loop of string-through the nose into the pharynx, seize the loop in 
the ruouth nnd attach to it by a rather long double string a piece of sponge 
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measuring one and one-quarter by two-thirds of an inch. 'Withdraw the 
instrument, and by means of the string and n finger in the naso-pharynx, 
place the sponge in the posterior naris. Next plug the nostril with cotton 
or lint, tie the two strings over the plug in a bow, and leave all undisturbed 

FIG. 187. L-a"""-
Bollocq'sCunula 

in severe cases for two days. For the posterior plug, the strings should be 
passed through the sponge and tied on each side, so as to constrict it less 
centrally; and one of the posterior strings should be left long and hanging 
from the mouth ; by it the plug may readily be withdrawn . Io doing this, 
it is wise to attach to au anterior string a fresh thread and to leave it in situ, 
if a second plugging is likely to be required. 

Kidney, liver, or general disease must be treated according to the methods 
of medicine. Tincture of hamamelis deserves a trial in all habitual cases. 

'V A.TERY DI:--CHARGE.-Rarely, profuse discharge of watery fluid, lasting 
many days or months, occurs from one nostril, and in two cases (Paget, 
Tran.~. Clin. Soc., vol. xii.) poly pi in the antrum have been found post· mortem. 
Astringent lotions and inhalations of iodine are used. 

RHINITIS, or inflammation of the nasal mucosa, is often spoken of as 
coryza, from the dischnrge which forms a prominent symptom. Acute coryza 
usually arises from a" cold in the head," and its symptoms are but too well 
known. It appears to be an infective inflammation to which some are 
specially liable. This tendency may sometimes be removed by a course of 
Turkish baths; one will often stop an attack, or sweating may be induced 
by homely methods and a full dose of pulv. ipecac. co. Small doses of 
quinine often relieve i and sneezing may be stopped by painting the mucosa 
with cocaine (five per cent.). Other causes are measles, diphtheria (nasal), 
farcy (p. 103), gonorrhcea, and hay.fever, which is due to the irritation of the 
pollen of flowering grasses (Blackley). Antiseptic douches form the treat­
ment, and hay-fever may he guarded against by a respirator of several folds 
of crape. 

Chronic Rhinitis occurs at all ages, and is usually tubercular, syphilitic, or 
traumatic; some cases are attributed to gout, and a few to arsenic in wall 
papers, etc. Adenoid growths in the naso-pharynx may cause a nasal dis­
charge. The mucous membrane thickens much, and the lower turbinate is 
seen as a red mass blocking the nostril; polypi may form ; ulcers are often 
present, and they may cause caries or necrosis. The most extensive destruc­
tion of the superficial and deep parts of the nose may thus be produced both 
in struma and syphilis, congenital or acquired . Primary affections of the 
bones also occur, leading to perforation of the septum Qr hard palate, or 
necrosis of single bones. Treat any general state, for this is the most im­
portnnt part. Antiseptic and astringent douches, similar ointments applied 
with a brush, powders blown in with an insuffintor, or iodine or creasote 
inhaled, form the local treatment. Adenoid growths must be removed; also 
sequeslrn. 

OzJENA is a name given to a group of cases characterized by fetid breath 
and fetid, occasionally bloody, discharge from the nostrils-symptoms some-
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times sufficiently marked to debar the suff~rer from all society. Among its 
cau.4e8 are struma, syphilis, injury causing necro~is, aud the presence of 
foreign bodies; but often none can be discovered. In many cases, the fotor 
depends upon the presence of dead bone i in others, swelling of the mucous 
membrane may perhaps lead to retention and putrefi1ction of discharge, 
rarely to itsinspis~mtion and calcification (rhinolith:; but the cac;es which most 
deserve a special name are characterized by atrophy (subsequent to rhinitis?) 
of all nasal structurt:!S, and the smell seems connected with drying of the 
secretion in the nose ; perhaps some special organism is at work. These 
ca..~ef; are practically incurable. The treatment is that of any general morbid 
state coupled with douches of all kinds of antiseptics, preceded by a lotion 
of carbonate of soda (grs. iv ad 5j), to remove crusts and mucus. Any 
foreign body must be removed. If there is reasonable ground to suspect 

~l~~r~~~~ ~~~~~ ~~e~~~e b~~li:e~~:~;~fi~' ~;:e:~r~c~~IJy ~1°ro c~:~:n °t~1!0jbu~!~ 
nod cutting the septal cartilage so as to allow the parts to be raised (Rouge). 
The interior can then be well examined and dead bone removed if found ; 
accordiag to Rouge it is very frequently present, but if the cribiform plate 
is aft6cted, manipulation may set up meningitis. The operation is slight 
and leaves no deformity. 

N1:w G&OWTHS.-. .Mucous polypi, having the structure of oo.lematous and 
very lax fibrous tis~ue are by far the most common i all mucous surfaces 
show a greater or le:-:s tendency to form such outgrowths, especially when 
they are chronically inflamed. In the nose polypi nre single or very nu­
merous; they may spring from any part of the interior on one or both sides, 
but are much most common upon the mid<lle and upper turbinates near their 
anterior and posterior ends, and tend to project through the anterior and 

h~~~~i:Ja~;;:sj,ea~!c~f~~~d~aa~~ l~:a~!:t::;;~c~llh~;da::-S:~~~~:~~~efi~~~i~~l~ 
grayish, and slightly streaked with vessels. Occasionally they are cystic from 
degeneration of contained mucous glands; or largely glandular from exces­
sive growth of these structures; rarely, vessefa may render them quite cavern­
ott• (Birch-Hirschfeld). 

Symptom.s.-Sense of obstruction of the nose and more or less constant 
mucous catarrh, with frequent sneezing, and sometimes epistaxis; all symp· 
toms much increased by damp weather. The patient is obliged to breathe 
through the mouth, the voice becom~ thick, and smell is impaired or abol­
ished, as obstruction becomes complete. Their pressure ultimately causes 
change in the shape of' the bridge, displacement of the septum, blocking of 
the lachrymal duct, or deafness by closing the Eustachian tube. 

Diagnosia.-Ofteu polypi can be seen through the nostril without a specu­
lufn when the patient expires forcibly i still more often with a speculum. 
They are distinguished from the swollen inferior turbinate by their pallor, 
mobility, and the presence of a distinct neck; and from fibrous and malig­
D'lnt growths, not only by these signs, but al~o by the firmness, tendency to 
bleed, offensive discharge, and rapid infiltrating growth of the latter. P0lypi 
hanging into the pharynx are detected by a finger above the soft palate or 
by po:~terior rhinoscopy. 

Tre•tl111enl.-Saat the patient before a gJod light. With a probe feel for 
the neck of the pllypus, seiz3 it with slightly curved fJrceps having slender 
liut rigid serrated blades, and twist or tear it from it'i attachment. Often 
M gui1le c.10 ba obtained other than touch through the forceps, with which 
the nose ruu3t be cleared; the patient blows his nose strongly between the 
introductions of the forceps and forces down fresh growths. BteeJing is 
checked. by iced aml astringent douches. When polypi hang in the naso-
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pharynx, they may still be extracted, or at least detached, by forceps through 
the nose, aide<l by a finger behind the palate; but it mn.y be neces~ary to 
surround them with the noose of an ecraseur. Some surgeons always use the 
galvanic Ccraseur; it gives little pain and a\•oid:; bleeding. 

A day or two after the removal of polypi, Hawar<l recommends the appli ­
cation of strong liq. ferri pcrchlor. on a bit of lint to the interior of the nose i 
and an astringent douche should be used for some time. 

Poly pi very often recur or fresh ones present, and the treatment may have 
to be repeated several times. In ba<l cases Rouge's operation may be per­
formed and the growths removed with the tissue whence they grow. 

Papillory growth.! covered by columnar epithelium are rarely met with; 
and a columnar epithelioma occasionally starts in the noae. Very vascular 
fibromata au<l sarcomala spring from the basilar process or from the anterior 
common ligament of the vertebrre, block and invade the posterior nares and 
push down the palate; and tumors, especially sarcomata, of tbe upper jaw 
frequently project into the nasal cavity (p. 532). Sa.rcornata arising in the 
cranium may fungate through the ethruoicl . 

'Varts must be treated like polypi. Epithelioma requires resection of the 
bone on which it rests. Nasopharyngeal growths may be nttacked with an 
Ccraseur, by letting the bead hang: down and splitting the soft palate (N~la­
ton) or by osteoplastic reilection of the upper jaw. Hemorrhage is very free 
and Paquelin's cautery-knife should be used . 

.._\..t~FECTJONS OF THE JAWS AND A:sTUu;\l. 

CLEFT PALATE.-The development of the palate is referred to at p .. )19. 
In some case5 the uvula merely is fissured; in others, the cleft extenrh! for­
ward through the soft and hard palates, and may be combined with a hare­
lip. 'l'he fissure in the hard and soft palates is invariably in the mid-line, 
but when it extends through the alveolus it diverges to one side of the inter· 
maxillary hones. In a few cases the fissure is double in front anJ. may be 
compared to the letter Y, the two lines in front having the premaxillary 
bones between them. This affection, when extensive, necessarily causes great 
difficulty in sucking and swallowing; and subf:lequently, very serious impedi­
ment to distinct articulation. 

ETIOLOGY.-The only facts known are that a lioness at the gardens in 
Dublin gave birth to cubs with cleft palates when fod on meat without a 
sufficient quantity of bone; and that it is occasionally hereditary. 

THEATME:ST.-Wheu combined with harelip, the latter should be treated 
as soon as possible, but the cleft of the palate should be left until teething 
is well over-i. e., till the chiM is three years old or thereabouts. For in­
fants bear loss of blood ill, the alveolar and palatal proce::;ses grow together 
con:5iderably in three years, and the success of this operation depends very 
largely upon a healthy state of the part concerned and of the patient. In 
particular the surgeon should see that the teeth and mucous membrane are 
healthy, and that there is no cough. 

The child should be under observation for some days before the operation, 
that its good health may be au ascertained fact; and during this time some 
direct that a finger shall be frequently passed into the fauces, that they may 
become accustomed to manipulation which otherwise causes free secretion of 
mucus, hawking, aucl swallowing. Every precaution must be taken to pre­
vent chloroform vomiting, and nn important one is to keep the pharynx well 
sponged out during the operation and prevent the swallowing of blood and 
mucus. 

Operation.-The patient may be placed in one of three positions : upon the 
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ba<'k, with the shoulders raised nnd the head extended; upon the back, with 
the head hanging o,•er the encl of the table, completely inverted; or upon the 
left side. The til'ijt is genernlly chosen as m0$t co1n-enient to the surgeon; 
the 1ast is least so, but is probably that in which blood givl's least trouble, 
as the cheek forms the floor of the cavity; in the second, venous bleeding 
from the vah·clt::::s veins is free, and it is hard to expo~~ the soft palate well, 
but blond is not E!nsily swallowed. Tl1e light must be goC\d aud directed 
fully on the clt:f't i small electric lights are quite as good as daylight . The 
chilrl being nna~~thetizecl and positic,n and lighting being satisfactory, a. gag 
must be introduced. T. Smith's (Fig. 188) is most often used , or 'Vuod's 

F10. 18fi. 

0====c::i 
modifiration of it; they take their bearing on the molars and tend to slip 
forward, so must be helcl by u. nurse standing above. the head i for, if' strapped 
on, there may be delay in removing them. 'Vhi tchead's gag is hettff when 
the incisor teeth, upon which it holds, are present, for it is self-retaining. 
Mason's gag (Fig. 189) must always be held, and opens the mouth asymme-

FIG. IS9. 

tricnlly. An assistant with stick-sponges stands on the left, the an::esthetist 
on the left or above, and the surgeon on the right. Quick, efficient spong­
ing at the right moments is most important. Free bleeding necessitates 
waiting Rn<l the use of pressurej and if the au:::esthetist is not very skilful he 
must be allowed n, few minutes to himself occasionally. Junker's tube or a 
wi<le-sprcncling Skinner's inhaler saturated with chloroform and held.at a 
distunce from the mouth gives the best results . 
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The operation when the cleft ru1111 forward to the teeth is performed as fol ­
lows: 1. Pare the edges. 'V1th long tenaculum forceps seize by its tip and 
stretch half the U\·ula, trau~fix it with a narrow knifo parallel to the margin 
of the cleft and at such a dhtance as to make sure that all mucous mem­
brane shall be removed i first cut back to the tip of the uvula1 and then, 
stretcbiug the paring, cut forward into the angle in front; leave the paring 
adherent here and repent the process on the opposite side; the removal of a 
V of murous membrane insures that the whole angle is raw. 2. Rai8e 
mucous and periosteal flaps from the hard palate. Opposite the middle of the 
cleft of the hard palate and midway between it and the margin of the guru 
make a puncture with the knife down to the bone; into this press the point 
of an open-curved aneurism needle and work it through beneath all the 
structures of the palate into the cleft. Now withdraw the needle, following 
it up from the cleft with an open-curved elevator, and with this raise all the 
structures of' the hard p11late-out to the puncture, forward to the teeth, 
backward to the junction of hard and soft palate. Repeat upon the opposite 
si<le. 3. Divide the 11u.tco1IB membrane passin,q from. the floor of ihe nose to the 
upper smjace of the palate. This is done with scissors curved on the flat to 
a right angle; one blade is passed between the flap and the bone, the other 
above the upper surface of' the palate, and the mucous membrane is snipped 
through to the wall of the pharynx below the Eustachian tube. 'l'he flaps 
now hang down more and can be drawn considerably toward the mid-line, 
especially in high palates, which are consequently the easiest to mend. 4. 
Introduce the sutures. ~lost surgeons use fine silver wire for the hard palate 
and silk or horsehair for the soft and uvula, some use silk throughout; wire 
and horsehair seem best, being non-absorbent. Generally T. Smith's hollow 
needle is used for wire stitches, and it auswers very well; but it is expensive, 
its needles are larger than solid ones need be, and the palate may be torn 
and bruised in the endeavor to pierce the second flap. The older plan is 
free from these objections, and by it the stitches can be more accurately 
passed with regard to the edges. With a fine rectangular or nrevus needle 
carry a loop of silk through the edge of the flap, one·eighlh inch from the 

cleft, seize the loop (AB, Fig. 190), draw it two or 
Fm. 190. three inches into the mouth and remove the needle. 

Do this on the other side and, if silk sutures are to 

l\ 
be used, draw one end (C, Fig. 190) of this loop into 

fi \ 
the mouth and pass it through the loop AB. With­
drawal of AB will carry the thread CD across the 
gap and through the right flap (A\'ery). But if 
wire is to be used, CD must be drawn into the mouth 

· as a loop, passed through AB and then brought 
C 1 · c 

0 
through the right flap; the wire is next hooked on 
to CD and by its withdrawal carried through both 

1'11•sing1q1Blatinuutul'{' flaps. The thing is done more quickly than de-
scribed. In the uvula a rectangular needle easily 

carries a horsehair from side to side. It is best to begin with uvula and soft 
palate and so far as possible to tie the horsehairs. Then start in front with 
silver sutures and pass :ill before tying any, placing them one-eighth to 
three-sixteenths inch apart and one-eighth inch from the edge. Next tie 

~~~~~na; rb~; ~~~!r!h~1~v;r;=~: t~:o~~e'fihr~~eh~~f :?f~~ to~: ~~f;~:~1~~v~~h ~i!~! 
the flaps slightly tense. It will now be evident where the flaps must be 
freed in order tlrn.t they may meet easily. 5. 1J!ake lateral incisions, midway 
between the edge of the gum. a.nd margin of the flap, long enough to relieve all 
tension. These are most needed at the junction of hard aud soft palates, 
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always the point of greatest difficulty. It is possible to cause sloughing by 
too loog cul81 but they are much oftener made too short. 6. Tigltlen and 
tie the lwst stitches and again feel that there is no tension upon them. 

Tbe only serious accidents are hemorrhage 11.nd entry of blood into the 
trnchen; both very rare. " 1 hen hemorrhage not speedily stopped by press­
ure occurs, try to insure that the bleeding vessel is completely divided; it 
is usually the posterior or anterior palatine artery. Then try either pro­
longed digital pressure or expose and plug the cana1 whence the vessel 
i~;;uett. 

Practice varies in several points. Many begin the second step by making 
free lateral incisions before they know how long they should be, and with 
the result that they get all the bleeding during, instead of after, the opera­
Lion. Then as to the position of the incisions; some place them fo.r out on 
the inner surface of the alveolus in the endeavor to preserve the great pala­
tine artery in the flap. But it seems that this must usually be cut, for its 
entry is no doubt one of the main obstacles tcr the gliding in of the flaps at 
the back of the hard palate removed by soipping with the scissors. In the 
incision given, little regard is paid to the palatine artery. 

After paring the edges, some bore two or three fine holes through the 
bony palate near the cleft, and pass wires through them; then make lateral 
incisions, bore through the palate se\•eral times and finally fracture it with 
a chisel along these lines; the wires then draw the fragments with the ad­
herent mucous membrane together in the mid-line (Fergusson's operation, 
modified). This may be useful when the palate is covered with scnr-tissue. 

When the cleft is less extensii•e there is no real difference in the treatment; 
but shorter lateral cut.s will do. In the soft palate it is of most importance 
to divide tbe levatores. 

AFTER-TRE.\T;"ifENT.-A young child should be kept on milk for a fort­
night; if meat is thought necessary it should be rubbed down and forced 
through a fine sieve. In the act of swallowing, the flaps are brought together 
by the s1tpm·ior constrictor; afterwards they are drawn apart by the levator 
ancl tensor palati and palato-pharyngeus (Fergusson). Crying, coughing, 
retching, and the like nets must be carefully guarded against; it is, there­
fore, better not to look at the mouth for a week. The stitches need not be 
removed for weeks in successful cases-until union is quite firm. 

RE...,ULn-.-Frequently the operation is more or less of a failure, sometimes 
eotire, again only at the junction of the hard and soft palates i rarely, the 
flaps slough . Several operations are often required, nud it may be that 
ultimately success is wanting or that the palate is unpleasantly tight. After 
a nasal tone of voice has been acquired, successful closure effects but little 
improvement in this respect; if done before the child begins to talk the 
result is usually fair. Careful training is oece:;sary. 

Obrurators are now so well made that they give results as good as1 often 
better than, tho:::;e of operation; but they are expensive. Syphilitic or tuber­
cular perforations of the palate are best treated thus: no operation should 
be undertaken unless they have been soundly healed a year or two. 
CLO~URE OF TllE .JAw~ may bespasm.odicand very enduring, being almost 

always connected with faulty eruption or retention of the wisdom teeth. I 
have kno.rn the spasmodic closure of tetanus in a young man at first referred 
to this en.use. It usually occurs about twenty, but may appear in quite old 
people in whom a wisdom tooth has not been cut. The treatment is to 
nn:csthetize, open the mouth with a screw-gag and extract the third molar if 
it can be seized, or the second molar to make room for the third i or, if this 
does not succeed, to open the alveolus with a chisel and remove the retained, 
and usually misdirected, tooth. 

34 
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Permanent closure arises from rigid scars of mucous membrane, or of the 
whole thickness of the cheek from sloughing after norna, mercurial stomnliti~, 
or extensive necrosis of the jaws with burrowing absces~es. No treatment 
will prevent this contraction. Another cause is ankylosis of the jaw on one or 
both sides, the result of rheumatoid arthritis or of arthritis after acute fevers, 
usually occurring in children, perhaps by extension from the middle ear. 

When the mucosa only is affocted, Heath (Inj. and Dis. of the Jaws) states 
that success may follow repeated division of the scar tissue and the wearing 
of silver plates, fitting the teeth, which maintain a groove between the cheek 
and alveolus; hut the treatment is uncertain, difficult, and painful. Prob· 
ably mucous membrane from a distance might be transplanted to the raw 
surface, according to \Yolfe's plan. Esmarch's operation of excising a.,wedge 
(apex at alveolus) from the jaw in front of the scar, and thus freemg the 
other side, is more often practised; but bony union may occur in spite of 
free excision. Pibrous ankylosis of the jaw has been relieved by divi:sion of 
the fibrous tissue with a tenotome and subsequent passive movement 
(Spanton), also by excision of the head; bony ankylosis by removal of the 
neck. 

NECROSIS may affect any part of the jaws-the alveoli most commonly, 
and the lower jaw more often and more extensively than the upper. The 
causes are mechanical injury, salivation, syphilis, struma, destruction of soft 
parts by norua1 alveolar absceESj in children from three to eight (Salter) 
alveolar necrosis occasionally follows six to eight weeks after scarlatina, 
measles, and typhoid ; lastly, phosphorus-fumes acting through carious teeth 
and for Jong periods, as in matchmakers, excite a periostitis which more ur 
less rapidly suppurates and causes necrosis perhaps of the whole jaw, maxilla, 
and rarely of other face-bones also, with much sloughing of soft parts. In 
the upper jaw there is little or no callus thrown out, but in the lower a com­
plete arch forms along the lower edge and acts as a mandible even when the 
condyles come away. Often, however, it atrophies in the course of years. 

SYMPTOMS.-These vary with the extent and acuteness of the periostitis 
and may be very severe. They are: More or less constant toothache, sense 
of elongation of the teeth, swelling and Iividity of the gums, and often more 
or less oodema of the face, escape of pus between gums and teeth, through 
the gums or skin, recession of the gums, dropping out of the teE'th, and expo· 
sure of a discolored sequestrum1 which slowly loosens. The breath is offen· 
sive and large quantities of fetid pus are swallowed daily. 

TREATMENT.-ln the earliest stage, free vertical incisions through the 
gums and thickened periosteum; when necrosis has occurred, antiseptic 
lotions freely used; meat beaten to a pulp, and other nourishing food; 

sei~;;~R~T~~;e1~0;;~ ~:~~~~~~ dg~~~::-Almost always infection from 
dental caries and alveolar abscess; rarely blows and injuries on the cheek. 

Sn1PTOMS.-Constant aching and uneasiness of the cheek, with inter· 
mittent nasal discharge and bad smell, perceived by the patient only, fol· 
lowed in exceptional cases by acute throbbing pain, fever, and rigors, as 
tension rises nnd swelling closes the opening into the nose; and, if an open­
ing is not made1 by slow general enlargement. This, if permitted to increase, 
causes bulging of the cheek, protrusion of the eye, obstruction of the lachry· 
mal duct, depression of the hard palate and teeth, an<l closure of the nostril. 
The parietes of the cavity then become so thin from distention, that they 
crackle on pressure like parchment. Sometimes the pus escapes continuously 
or intermittently, in certain positions, by the nostril; sometimes through the 
cheek, through the mouth, outside the gum, along a tooth, or, rarely, inside 
the lower lid through the floor of the orbit. 
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Tnuu1.1::.NT.-Mnke a free aperture into the cavity. If any toutb­
molur, bicuspid, or canine-be carious, extract it, and push a trocar into the 
antrum. If all the teeth are sound, or absent, make au incision through the 
outside gum above the alveoli of the molar teeth, pierce the bone and remove 
an oval piece of it with strong curved scissors. Syringe the cavity frequently 
with an antiseptic lotion to clear away the matter, which is sometimes thick 
like putty. Do this daily. Search with probe or finger for necrosed fangs 
or loo~e pieces of dead bone, and remove them without delay. 
DnoP~Y OF THE ANTRUM was formerly supposed to be due to catarrh of 

its mucrn~n from slight neighboring irritation, couple<l with closure by swell· 
ing of the often snrnll opening into the nose. But cysts of the mucous mem­
brane have been found in the antrum, and Wernher thinks that these account 
for all cases. 

The symptoms are those of distention of the antrum (given above), and 
slow absorption of its wall in some direction, without any sign of inflamma­
tion. The treatment consists in removing a piece of the nntrnl waH as above, 
and regular injection till <liscbarge ceases. 

DE:sTIGEHOUS CYSTS are accumulations of serum, rarely pus, around an 
impacted tooth, which is almost always a permanent one. They are rare, 
may occur in either jaw, and when in the upper, may extend into and 
"expand" the antrum. They are seen chiefly in young adult~. A non­
erupted permanent tooth, or a persistent milk-tooth, is the chief aid in 
diagnosis i but the cyst may be round a supernumerary tooth. Exci$e part 
of the wall, extract the tooth, and plug with boric lint. 

Mucous l'OLYPI of the antrum are not uncorumon. They may cau~e no 
symptoms, or may fill the cavity and project into the nose. They have been 
found associated with watery discharge from the nose. 

~!any other new growths, simple and malignant, are found in the antrum, 
but their point of origin is doubtful. 

Tt:MO.RS OF TUE u1~PE1~ JA w present t11emselves in great variety. The 
following are met with: 1. Fib1·oma, springing from the periosteum, usually 
of the alveolus or antrum, and sometimes reaching a great size. 2. Glwn­
droma, which is rare i also fibro·chondrorna, m=sifyi11g and calcifying chon­
dromn. 3. Osteoma, either canceJlous or, less often, ivory·like. "With this 
may be mentioned certain rare cases of d1}fuse hypertrophy (leontiasis o&sea), 
usually symmetrical, often referred to blows, often involving many other 
facial and cranial bones, and causing extreme deformity; it most often begins 
about puberty. 4. NctVi are very rarely met with. 5. Sa1·comata of all 
kinds occur, the myeloid, round, and spindle-celled being common, the first 
usually beginning in the alveolus, the two latter in the body. 6. Epithelioma: 
squamous when starting from the gums, whence it not uncommonly invades 
and tills the antrum (CpithCliUme tfrl!brant); or it1b1,lar, when it starts from 
the glandular lining of the antrum. 7. Dentigerous cysts. 8. Alu/ti/ocular 
cy;1fs of epithelial nature, supposed by Eve to originate by ingrowth from the 
gum (Brit. llJed. Jot1rn., Jan. 6, 1883) ; usually they run a •imple course. 

Setting aside for the present new growths of the alveoli and gums1 we 
have to diagnose those of the body of the upper jaw, and so for as possible 
to ascertain their nature. Symptoms, even in the malignant forms, are 
usunlly nbscnL until the tumors involve skin, displace neighboring parts, or 
project into ndjncent cavities and obstruct them, perhaps giving rise also to 
some dh•charge. 
DrAo~os1s.-To detect n tumor of the body of the upper jaw, it is neces­

sary in nil cnses to look carefully for displacement of either eye or any 
asymmetry of the face; to examine the line of the teeth, tbe palate, and the 
outer sur1nce of the nntrurn; to test the patency of the nasal passages, and 
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to pass a finger into the uasopbarynx. In advanced cases, most horrible 
deformity may be present; and widely distant parts, perhaps including the 
brain-cavity, be involved i the order of appearance of the symptoms may 
then show the starting-point of the disease. 

Abscess and cyst of the antrum, and nasopharyngeal growths causing dis­
placements of the jaw as a whole, must be eliminated. The question of fluid 
may be decided by thrusting a fine trocar and canula. into the antrum i 
tumors may cause cedema, redness, and eggshell crackling. Necrosis of the 
hard palate may look very like epithelioma. 

For the general differences between malignant and simple growths, see 
p. 126. No one symptom should be too much relied upon-e.g., the firmness 
which is characteristic of some simple growths may be equally shown by 
most malignant osteosarcoma. Rapid growth, infiltration of the structures 

·of the cheek, fungation, and hemorrhage are the early signs of malignancy 
most to be relied on. A piece may often be snipped off for examination. 
Remember that giant·cells are common in chronic inflammation as well as 
in myeloid sarcoma. 

TREATMENT.-For all these tumors early and complet.e extirpation is the 
remedy; but small , stationary, simple growths may be left alone. Some of 
them necessitate removal of the whole, others only of part, of the upper jaw. 

Removal of the whole ttpper jaw.-A good light on the face is essential. 
Usually the patient lies on a rather low table with the head and shoulders 
slightly raised. In this position it is easy for hloo<l to enter the larynx in 
quantity, and a sense of this causes the surgeon to hasten his steps and to 
fear hemorrhage. Some, therefore, perform a preliminary tracheotomy and 
plug the pharynx with a sponge-a plan which answers better than that of 
using Trendelenburg's tnmpon·tube, and which renders it possible to work 
carefully and thoroughly; moreover, if the tube be kept in until the dis· 
charge is no longer putrid, the danger of septic broncho·pneumonia is much 
diminished. Others do not administer chloroform fully, that the patient 

:na~~~~1T!hl:~t~~d1 1!~~· th~tt~~r~~~;e~:~s 0e:~~~~s 'bi1~~d~~: . he:tac~~vne~i,n~ 
similar cases, has passed a tube through the glottis and plugged the pharynx 
round it. 

F irst extract the central incisor of the jaw to be removed. Then make 
an incision from the lower external angle of the orbit, along its lower edge 
to the line of the lachrymal sac, down in the angle between the nose and 
the cheek and accurately in the groove round the ala to the mid-line, and 
then vertically through the lip; or the cut may start here. Only small 
twigs of the facial are cut. Rapidly reflect the flap from the bones to behind 
the tuberosity of the jaw, dividing the infraorbital vessels and nen·e i infil· 
trated skin may be subsequently cut out freely. Raise the contents of the 
orbit from the ftoor and protect them with a broad retractor. Pass a narrow 
saw with a movable back into the nose and cut through the hard palate and 
alveolus of' the incisor removed ; then notch the base of the nasal process of 
th~ upper jaw, and divide the malar into the spheno-maxillary fissure. With 
large bone forceps acting upon each of these cuts in rever.se order, start the 
jaw from all its attachment,. Cut the soft palate free from the bone; put 
the lion forceps on the upper and lower surfaces of the latter, and wrench 
it out, cutting all adherent structures. Often the bone breaks through the 
tumor and has to he removed piecemeal. The hole is at once plugged with 
a sponge, and the vessels are secured as this is raised. Compression of the 
common carotid may be of service. The cautery is often necessary to check 
oozing from pterygoid veins, etc. When the bleeding is controlled a most 
careful examination should be made of the depth of the wound, and pieces 
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of new growth freely removed with curved scissors. The wound must be 
washed with chloride of zinc lotion, and well powdered with iodoform; it 
may then be filled with boracic lint or gauze. Lastly the flap is accurately 
fixe<l in position and covered by a wool dressing. 

For some growths, projecting very much down and out, a cut up and out 
from the angle of the mouth toward the malar must be marle; the facial 
should be held on either side and tied at once. 

If the palate only is involved, sufficient room is given for its removal by a. 
cut through the mid·line of the lip into the nose; if this is extended to the 
lachrymal sac, the face of the antrum is exposed; and an incision below the 
orbit and down the nose gives access to the upper half of the bone. Hori­
zontal saw-cuts are made in these cases of partial extirpation, which, in 
malignant disease, are of very doubtful value. 

Shock after these operations is considerable, yet patients recover well from 
them, and with surprisingly little deformity when nu obturator is fitted. 
Septic disease nnd septic broncho-pneumonia are the great dangers, and are 
to be guarded against by the use of the above dressings. Feed for the first 
few days by rectum or rubber stomach-tube. 

Tt.::MORS OF THE LowEu. JAw.-The same forms occur as in the upper; 
but central myeloid growths and multilocular cysts are more frequent and 
are hard to diagnose from perfectly simple growths. Usually, however, free 
removal cures them. Simple growths may often be removed by sawing and 
nipping without breaking the arch of the jaw; so also early epithelioma, 
spreading from the gum. Cysts must be broken into freely and any pro­
jection like a tooth removed. In the multilocular variety the bone around 
must be gouged; in case of recurrence, removal of a segment of the jaw may 
be necessary. 

0PEHATIONS.-Any portion or even the whole of the bone may be taken 
away without cutting the margin of the lip; but this is not important if the 
mid-line can be used. 

d i~~~::J\rs:h~t:~~~ ~~~f~~ntoi;:~a~vee a~o~;t~~rl~~'~:: ~:.1\~i:ate~e l~;d~:soi·0tt: 
bone of sufficient length to expose the tumor thoroughly when the flap, con­
taining all healthy soft parts, is raised. If the facia l vessels nre cut, they 
must be at once secured. 

Remoml of half tlieJaw.-Draw an incisor tooth. Make a curved incision 
from the zygoma along the jaw to the chin and then up in the mid-line to 
the groove between the lip and chin. Dissect up the flap so formed and the 
rua..~eter with it; saw vertically through the bone in front, seize and draw 
from its fellow the diseased half and detach with a knife the mucosa and 
mylohyoid, keeping the edge toward the bone. Then depress the end 
strongly and dissect the temporal muscle from the coronoid process; the in­
ternal pterygoid muscle and other internal attachments are then to be di­
vided, and finally the ligaments of the joint and external pterygoid. Whilst 
doing this the point of the knife should be kept close to the inner side of the 
bone, to avoid wounding the external carotid or internal maxillary artery, 
nod the con<lyle dislocated by depressing the bone strongly and twisting it 
outward. After bleeding has been restrained, the wound is to be closPd by 
sutures, except nt the middle, where an aperture should be left for drainage. 
The salivary <lucts and facial nerves divided in these operations may be left 
to themseh·es; the muscular power of the face is usually recovered, and the 
snli\'a. finds a channel into the mouth. Treat the wound as advised under 
the upper jaw. 

If the disease involves the symphysis and mid part of the body, the incision 
must be made along the lower border, the chin divided in the mid-line; next, 
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the bone mA.y be laid bare, sawn half through on each side, aod then divide<! 
completely by forceps-one blade being passed upon the inner side of the 
bone, and the other placed in the groove made by the saw. Bleeding from 
the inferior dental may be stopped by plugging with catgut or gauze, or a 
touch with a hot wire. Lastly, the digastric, mylohyoid, geniobyoid, and 
geniohyoglossus muscles must be divided. 'Vheu these are cut, care must 
be taken not to let the tongue fall back suddenly on the glottis and cau•e 
suffocation. To prevent this a ligature should be passerl through the tip of 
the tongue, by which it may be held forward during the operation and after­
ward. If the stumps of the geniohyoid and genioglossus can be sewn to any 
fixed point this should be done and the patient should lie on one side with 
the string round the pinna or fixed by strapping to the cheek. 

Union of the two fragments ultimately occurs by dense fibrous tissue, and 
a useful mandible result.s. It is well to fix the ends, at a suitable distance 
for apposition with the upper teeth, by a stout wire suture. 

Cases of undoubtedly simple tumor may be removed subperiosteally, when 
a bony arch may form . 

If the angle or ascending ramus is to be removed, the incision extends from 
in front of the masseter to the condyle; and both this and the coronoid pro­
ce::;s should be remove<l, or they will be inconveniently displaced by the 
temporal nnd ext. pterygoid muscles. 

If the disease is confined to the alveolm· border, a horizontal portion of the 
base may be saved, which will prevent the chin from falling in after the 
operation. To effect this saw the bone downward for half its rlepth on each 
side of the tumor, and make a horizontal cut below it with Liston's 11 sugar­
nipper" forceps on a narrow saw which will cut in a curve. The gouge 
forceps are often useful. 

In all these operations Careful revision of the soft parts should be made 
after removal of the·bone; they should be left above suspicion. Access to 
the submaxillary glands is easy. 

AI<,FECTlONS OF THE TEETII. 

FRACTURE A~D DISLOCATIO:N OF TEETH.-If part of a tooth is broken off, 
without exposing the pulp-cavity, the exposed surface should be filed smooth, 
and then probably no inconvenience will follow. If it is snapped off at the 
neck, and the pulp-cavity is exposed and very painful, it should be touched 
with lunar caustic, and the mouth be frequently bathed; and when pain and 
teuderne::;s have ceased, au artificial tooth may be fastened by a pivot to the 
stump. If, however, the root of the tooth is loosened by inflammation, it 
had better be extracted at once. If a tooth is loosened by a blow, it should 
be fastened by silk to its neighbors. If entirely driven out, it shoulrl be re­
placed as soon as bleeding has ceased, and fastened in by silk; no foorl 
should be allowed that requires mastication, and inflammation should be 
combaterl by leeching the gum. 

P.usFUL A:ND DIFFICULT ERUPTlO:N OF 'V1snoM TEETH.-The wisdom 
teeth cause trouble in eruption much more frequently than any others, and 
the symptoms may last years and be referred to many causes other than the 
right one. Owing either to their appearance earlier than usual before growth 
of the jaws is complete, or to imperfect lengthening of the jaws1 these teeth 
may be unable to rise to the surface fully or in an upright position. In 
the 11pper jaw they generally protrude backward against the corouoid 
proce~o or outward toward the cheek, causing much pain and ulceration. 
Extraction is the treatment. In the lowe:r jaw, usually only the front cusps 
of a vertical tooth appear, the rest being concealed by dense gum and per-
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haps bone at the base of the coronoid process, and the raised s1>ft parts are 
bruh·cd by every closure of' the teeth. Less ofteu, the third molar may grow 
forward against the second, causing absorption of its neck or roots or death 
of the tooth. It may not erupt at all. This gives ri~e to greater trouble 
than the upper wi,.;dom, causing more or less radilttiug pain and swelling of 
sofL parts, not uncommonly running on to suppuration, perhaps localized 
beneath the gum, but in other cases leading to wide burrowing, the sinuses 
opening even as low as the clavicle, or as high as the zygoma, with great 
disfigurement. It looks like a case of necrosis, and there may be some. But 
in many cases cure follows at once upon treatment of the tooth. Persistent 
tonic spasnt of the masseter (p. 529) is a not uncommon symptom. Treat· 
ment. Dense covering gum may be freely cut away to expose the whole 
crown1 a11cl further elongation of the jaw awaited in young people. In older 
patients, extrnct the third molar if it can be reached, unless the second is 
diseased, when it shou ld be removed in preference. 'Vhen suppuration has 
occurred, the third molar must be removed for cure. 

Retention of wisdom as of other teeth sometimes causes dentigerous cysts 
(p . .5:31) to form. 

lRHEOULARJTY OF TOE PERMANENT TEETU results from short develop· 
ment of the jaws. In slight cases and early much may be done by pressure i 
but often it is necessary to remove a projecting canine or, better, a bicuspid, 
when the en.nine will fall into place. 

C.lRIF OF THE TEETH.-This begins especially in the furrows in the 
crowns of molars, and where teeth press closely on each other. In both 
places the enamel is not infrequently either absent, thin, or imperfectly cal· 
cified. Not uncommonly, fissures are found elsewhere in enamel. 

The first sign of decay is opacity of the enamel at one of these spots; then 
it becomes brownish, friable, and disappears, exposing the dentine, which 
beC'omes still more widely brown and more or less rapidly decalcified. On 
the surface of the pulp cavity new dentine may be laid down over the carious 
focus. Sooner or later ulceration gains the mastery and the pulp is exposed. 
The whole tooth may thus be destroyed . At a carious poiut the dentine 
tubules are varicose and filled with micrococcii as one would expect in the 
mouth. • 

The etiology is complex. Developmental defect is evidently very impor· 
tant from the frequency with which bad teeth are found running in otherwise 
healthy families. The effect of rickets on the milk teeth, and of congenital 
syphilis on both sets, is very marked, as also that of general ill.health during 
the.(levelopmeat of teeth. Next, caries begins commonly during pregnancy, 
nureing, or after serious illness, though how these act is uncertain. The 
effect of softening acids, even used as drugs, upon enamel, the common asso· 
cia.tion of dyspepsia with bad teeth, the frequency with which caries starts 
between teeth or where teeth are overlapped by gum, and where, conse~ 
quently, food is often retained for long periods, and the fact that dead teeth 
used ns artificial ones may undergo caries, strongly suggest the view that 
acids developed in the mouth cause softening of the enamel, and, naturally, 
they net chiefly where it is the thinnest, or still better upon expose<l dentine. 
Once cocci gain access to the tubules of the latte1\ the products of their 
action doubtless assist largely in causing decalcificatioa . 
T1rn.\TlIE~T.-The whole of the decayed portion should be gouged out, 

and the cavity rendered aseptic and filled with f{Old, or :1n amrdgam of 
silver and mercury, or of silica and gutta·percha (F. 334). To keep saliva 
from the cavity <luring filling, an India.rubber apron should be fitted round 
the tooth. If decay hns opened the pulp-cavity, it may be necessary first to 
use some application, under which the pulp may heal and close over by bone, 
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or cease to yield discharge; it is of no use to stop a tooth if there is any 
secretion of purulent matter from the pulp underneath. The best applica­
tion seems to be creasote, inserted into the pulp-cavity on a little bit of 
cotton-wool, and over that another bit of cotton-wool dipperl in maatic var­
nish (F .. 334). This must be changed once in two or three days, till all 
discharge ceases. But if the pulp continue irritable, tender, or bleediug, it 
will be necessary to deaden it with a little fragment of nitrate of silver, or 
to destroy it by :.t minute quantity of arsenic mixed with morphia. After 
this, which is not painful, the cavity may be again stopped by creasote, till 
it ceases to discharge. Then it may be filled with gutta-percha and silica; 
and, lastly, a fine hole may be bored through the gum. into the pulp-cavity. 
Should nny discharge form, it will dr1tin out of this aperture; and thus a 
tooth with the pulp destroyed may continue useful for years. 

A great deal may be done to abridge the sufferings of children by looking 
after caries of the rnilk-teeth. These should be stopped with varnish on wool, 
or gutta-percha, to protect them from the food. 

There is a prejudice against extracting any of the first set of teeth in 
children, however carious, on the supposition that the jaw might become 
contracted, and the permanent teeth crowded. Tomes says this fear is 
groundless. These teeth certainly should not be extracted needlessly: but 
it is better to do so than to allow them to cause much pain, or gumboils; or 
to tempt the child to bolt his food from the pain of chewing it. 

Every case in which teeth decay with rapidity should be looked upQn as 
requiring medical treatment, and tonics (F . 25, etc.). 

COMPLICATIO"s.-The chief are inflammation of the pulp (q. v.) and of 
the periosteum of the root, the latter often leading to alveolar abscess (q. v.) 
-toothache being a prominent symptom of either. 

Gmit·BOIL (ali1eolar absce$8 or paruliB) is a small abscess commencing in 
the socket of the tooth, and discharging round the tooth or bursting through 
the alveolus and gum, or sometimes through the cheek. It is usually caused 
by irritation of a carious or dead tooth. In neglected casee, extensive 
necrosis of the bone may follow; but, without this untractable sinuses with 
pouting mouths may form widely in the face and neck. Therefore, in all 
such cases, look carefully to the teeth. 

From the upper incisors pus may burst into the nostril, and the ca~e is 
liable to be misunderstood i more often pus forms behind these teeth, perhaps 
causing necrosis of the hard palate; rarely the abscess may be far back on 
the palate and appear unconnected with the front teeth, one of which will 
be found carious (Salter, Holmes's Syste:rn, vol. ii. ). 

TREATMENT.-At first, when signs of periostitis of the root only are 
present, fomentations and washing of the mouth with water as hot as can be 
borne; leeching the gum and a purge. If the tooth is very carious remove 
it at once; if' stopped, remove the stopping first. So soon as pus forms in­
cise freely, with the knife edge towards the bone. This cut should be the 
more free in cases threatening to burst externally, and the skin over the 
abscess stiould be painted with collodion . In spite of incision, a discharging 
sinus almost always persists and requires removal of the tooth for ite cure. 
The sac often comes away with the fang. 

NECROSJ~ OP T1rnTrr may be caused by violence tearing the pulp-vessels 
or by suppurative periostitis; it may also occur quietly and without obvious 
cause, remaining in the jaw perhaps for years with the gum somewhat re­
ceded. Such teeth are opaque, and may become black and unsightly. Ex­
tract if inflammation or other inconvenience arise. 

ToOTJIACIIE. 1. Infia11unation of pulp.-When the tooth-pulp is bare, it 
is liable to injury from food forced into its cavity or from hot or cold or 
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acrid liquids i and will inflame from cold and other causes. The pain is 
agonizing; the tooth becomes exquisitely tender and loose, ri!)eS in its socket, 
from swelling of its periosteum; the gum swells, and if the case goes on, an 
alveolar nb.scess forms. If the tooth is useless, extract it at once; if likely 
to be uReful, the cavity should be cleared of foreign .substances, and then be 
treate<l with creasote as above. If the patient is feverish and the tongue 
foul, a purge, broth diet, and warm fomentations will do good; so also will 
washing out the mouth with a tumbler of hot water containing a teaspoonful 
of bicarbonate of soda; leeching; au incision on either side of the tooth, 
down to bone i solution of tannin in ether, or of camphor in chloroform, 
applied on a very small plug of cotton·wool to the cavity. 

2. Injlammation of the dental pe1·iostemn, causing the teeth to rise in their 
sockets, is common from cold; and necro15is of the ali·eolus (p. ;)30) begins 
with obstinate toothache from periodontitis. 

3. Irritable gum.-The gum between a decayed tooth and its neighbor 
may become spongy and swollen, and excessively sensitive, giving rise to a 
very wearing kind of toothache, and causing excruciating pain if a portion 
of the food happens to be pressed down upon it. This may be· relieved by 
nn incision through the swollen gum, and the use of tannin·gargle, of pelli· 
tory chewed, nod aperients. 

4. Neuralgia may affect the dental nerves of healthy teeth or may be ex· 
cited by irritation of a dental filament. It occurs paroxysmally (p. -Ha). 

5. Thickening oftliefangs of teeth is usually secondary tocariesi but may 
a.rise spontaneously in an apparently healthy tooth and cause severe 
neuralgia. 'Vhen the tooth is removed, the disease often spreads Lo others 
and no permanent relief may be obtained till all the teeth of both jaws have 
been extracted. 

ExTRACTfON OF TEETII is au operation which is easily performed by any 
one who has the proper instruments, and uses them with ordinary care; but 

Fw. lnl. Fw. l!J2. 

Extro.diun ofuJ•I ·rm.ilar. )[udeufu~ini;thc f1>r<:l'j•!J 
i11 r(!UIU\·ju~ fr. th frvm lh<' upp .. ·rjaw 

Fw.103. Fio.104. 

if un!:ikilfully performed, it may lend to very serious results and much suffer­
ing. _The ~urgeon should study well the construction of the instruments, and 
practise with them on the <lend body before he tries on the living. 
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1. The forceps should be made with sharp edges, that it may pass between 
tooth and gum, and seize the tooth by its neck, close to the nlveo1us. For 
this purpose, also, the jaws of the instrument should be made to incline to­
wards e~lch other, so that they may slip up and embrace the neck of the 
tooth accurately when the handles are pressed together; and they should 
be ground to fit accurately the shape of each tooth . For this the surgeon 
will require seven sets of instruments: One for the ]eft upper molar 
(Fig. 1U5), an<l another for the right (Fig. 194), because of the peculiar 

Fro. 195. F10. 19G. Fro. 19i. 

conformation of those teeth; one for the lower molars of either side (Fig.193), 
one for any single-fanged tooth of the upper jaw (Fig. 19i), and one for aoy 
single.fanged tooth of the lower jaw (Fig. 196). Stumps in the upper jaw 
may be extracted with the instrument Fig. 198, and those in the lower jaw 
with Fig. 199. The instruments depicted were devised by Mr. Tomes, and 
were made by Evrard. 

In extracting teeth with forceps, there are-two things to be done-first to 
loosen the tooth, and then to pull it .straight out. In extracting the rnc1sors 

F10. 198. l?w.100. 

and ca.nines of the upper jaw, they mny first be loosened by giving them a 
gentle twh;t, combined with a slight rocking motion, and then they may be 
pulled perpendicularly downward with a slight inclination backward. The 
incisors nod canines of the lower jaw are to be loosened by giving them a 
firm but gentle motion backward and fornard, and then pulled straight up. 
The bicuspids and molars are to be loosened by moving them from side to 
side, so as to make the alveolar process yield a little, and then pulled per­
pendicularly upward or downward, as the case may be. "Hawk's-bill 11 for­
ceps are now more commonly used for lower molars. The operator should 
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grasp the forceps firmly, in such a mauner that it may move altogethel' with 
hi:0 hand-but yet not so forcibly as to run the risk of crushing the tooth. 

2. The elevator is highly prized for stumps and for old straggling teeth. 
The point is to be thrust firmly down between the tooth and its socket; and 
then, by bringing the instrument into a horizontal position, and making a 
fulcrum of the edge of the alveolar process or of the adjoining tooth, or of 
the operator's fingers, the tooth may be lifted out. The stump-forceps are 
ea~ier to use where they can be employed. 

HE:o.IORRHAGE AF'rER ExTRACTIOX OF TEETH.-This operation may be 
followed by dangerous hemorrhage, which sometimes comes from the dental 
artery at the bottom of the socket-sometimes from the gurus, when they 
have been long diseased. All clot must be removed; syringe with cold 
water, or dry and mop the gum with a bit of wool in weak solution of chlo­
r ide of iron . Should this not answer, plug the aveolus. Dry the cavity, 
and press into it, so as to come into contact with its very bottom, one end of 
a long ~hred of lint, which may be steeped in solution of chloride of iron, 
and force in the remainder, in succe::sive portions, ti1l the socket is filled to 
the level of the gum. Then place a com pres;, on the part, thick enough to 
be pressed upon hy the antagonist teeth, and firmly close the mouth by a 
four-tail bandage .Instead of this a hot wire may be passed into the socket. 

TARTAR is earthy matter, chiefly carbonate of lime, mixed with epithelium 
and df·bris of animal food and swarming with organisms, deposited on the 
teeth from the saliva. It is mt)st abundant on the upper molars and lower 
incisors, because they are nearest the orifices of the salivary ducts. If suf­
fered to accumulate, it causes inflammation and absorption of the gums and 
gradual loosening of the teeth. 

TREAT:\lENT.-Prevent deposit by cleaning the teeth twice a day with a 
soft tooth-powder (precipitated chalk) and a little soap, and by the use of a 
quill toothpick. The hairs of the toothbrush should be soft, and not too 
closely set, that they may penetrate the better between the teeth. 

\Vhen any quantity of tartar bas accumulated, remove it with scaling 
instruments. Introduce the edge or poin t of the instrument between the con­
c.retion and the gum, and detach the former in flakes; meanwhile press a 
finger or thumb, guarded with a to\Yel, firmly on the cutting edges of the 
teeth, that they may not be loosened by the necessary force. Sometimes a 
bit of tartar is found in the orifice of a salivary duct, causing mucb irrita­
tion. It may easily be removed. 

AFFECTIONS OF THE ::\foUTH, Gt:MS, AXD TOXGVE. 

IXFL.\MMATION.-Acute Stomatitis. The early SYMPTOMS are soreness, 
redness, heat, swelling, and dryness of the mouth, the latter two soon yield­
ing to excessive thin secretion with some subsidence of swelling. Heat and 
corrosives killing the epithelium produce a dead white surface at first. Then 
the spots most aflfcted become very red, tender, and smooth, the superficial 
epithelium being cast-best seen on the rough tongue. Next, small super­
ficial ulcers appear, most commonly upon the gums, and may increase to a 
considuable size and depth. l\fore or less salivation is usual. 

The CAt:RES are numerous. Scalds, burns, and chemical injuries do not 
mmnlly excite more than the first degree, which soon subsides. In congenital 
8'!fphilis stomntitis is common and is usually slight, but Hutchinson has seen 
ulcerntiou cnusiug necrosis of the alveoli. In acquired syphilis mucous tuber­
cles nrc very common at the angles of the mouth and small ulcers upon the 
cheeks nnd lips. Thrush is a slight stomatitis excited by the growth of the 
oidium albicnns in the epithelium, nnd the redness of inflammation is soon 
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mottled by curdlike spots, and then concealed by a membrane formed by 
their blending; the saliva is always acid . It muy extend down the gullet, 
and sometimes appenrs on the vulva and lower end of" the rectum; whether 
it occurs in the stomach and intestines or air-passages seems very doubtful. 
It is very common in infants, especially if weakly or syphilitic; in older pa­
tient.s it usually occurs in states of exhaustion from phthisis or acute fever~, 
and is therefore of ill omen. Attend to the general health nnd apply mel 
boracis, solution of sulphurous acid, or other antiseptic. jferc11ry nuw rarely 
causes more than spongy gums with a dark red line along the teeth, oodema­
tous tongue, foul breath, and salivation; but amoug quicksilver workers ex­
tensive ulceration of gums and cheeks with loss of teeth, and even necrosis 
of bone may still be seen. Treat by chlorate of potash and astringent washes, 
iodide of potash in small doses, Turkish baths, and nourishing diet. In 
ulcerative stoniatitis or putrid sore mouth numerous ulcers form on gums, 
cheeks, and, to a le~s extent, on palate and tongue, after two or three days 
of sl ight feverishness, and either die away in seven to fourteen days or be­
come chronic. Over any large ulcer the cheek will be swollen. The picture 
is like that of severe mercurial stomatitis and is uncommon after puberty. 
Chlorate of potash internally and locally is specific. E!rysipefus rarely 
spreads to the mouth , causing much swelling. Diphtheria may extend from 
tbefauces. 

Rarely, clironic stomatitis, buccal and lingual leukoplakia nre excited by 
minor irritant.s-excessive smoking, chewing1 dram-drinking, hot spices, 
irritation of sharp teeth or tooth-plates, and syphilis. Psor.fosis and, when 
highly developed, ic!tthyosis lingure are other names of this disease upon the 
tongue. At first, red smooth areas form, the superficial epithelium being 
cast; but after a time epithelium thickens, and blue, white, or yellowish, 
thin but rigid patches appear, surrounded by some injection so long as they 
are increasing; they cause no pain, but there may be slight ptya1ism. These 
plaques are much most common in men (101 to 9), and on the tongue; then 
on the checks, lips, and palate, in order. They may appear on other 
mucosm, as tbe vulva. Such white patches are common in early syphili~, 
but they disappear under treatment, in the course of weeks or month~. 
Cases, however, occur-and to them the name "Ieukoplakia" is more espe· 
cially applied-in which the patches are extremely chronic, and resistent to 
all known treatment. Their causes are very doubtful, but syphilis and 
smoking seem to rank high; sometimes psoriasis, eczema, or icbthyosis of 
the trunk is present. The interest of these cases is that in many epithelioma 
supervenes, after an average duration of the plaque, in twenty-nine cases, of 
about fourteen years-fifteen months to forty years being the extremes. The 
plaques appeared between sixteen and sixty-nine (Barker in Holmu's Sys· 
tern, vol. ii.). 

TREATME...~T.-Removal of the cause and antisyphilitic remedies in suspi­
cious cases. Barker recommends locally a wash of sod. bicarb. (gr. xx arl 
,5j) used often; others employ hydr. bichlor. gr. ss, or ac. chromic. gr. j ad 
5.j. Caustics should not be used . The patient should be impressed with the 
necessity of watching the patch very carefully, and of showing it to a sur­
geon upon the appearance of any irritation, ulceration, or induration, when 
an operation should at once be undertaken . . 

CANCRUM ORTS, NOMA or WATER·CANKER, is a gangrenous affection of 
the cheeks and lips, occurring almost exclusively among ill-fed, dirty 
children of large towns; the vulva may be similarly affected. It often 
follows scarlatina and other acute fevers or exhausting illnesses. Lingard 
has described long bacilli as the probable cause. 
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8YuPTom.-'A spot on the inside of the cheek usually becomes livid, 
antl the cheek swells and hardens over it; quickly an ulcer forms within 
nn<l t"preads1 it:; base being covered by a brown or ash-colored slough, 
sometimes like diphtheritic membrane. The breath becomes fetid, blood­
stained saliva rlrihbles, hardness of the cheek increases. the skin over it 
becomes dull red, then a bloody bulla rises centrally, bursts, and leaves 
a black patch of gangrene which spreads widely, preceded by a broad 
margin of inflammatory infiltration. In the worst cases it is said that 
the parts around remain pale, waxy, and little swollen. "'ithiu the 
mouth gangrene is much more extensive then externally, the connective 
tissue of the cheek being like wet chamois leather far around the per­
foration, and horribly fetid; large portions of the jaws necrose from 
destruction of the soft parts, and teeth drop out in numbers. The child 
dies exhausted, or perhaps one should say poisoned i there is little or no 
pain, and consciousness is retained until the end, when stupor often super­
venes. Fever is slight or moderate. Tbe glands are not swollen. Re­
CO\'ery is rare, and fearful deformity results from sloughing and scar­
coutraction . 

The DIA<iNOSIS from sloughing mercurial stomatitis has now rarely to 
be ma<le. Nom.a is at first unilateral, begins almost always at one spot, 
is circumscribed, and does not affect the tongue. Jlercw·ial stomatitis 
affects the whole mouth. 

TnEATMENT.-(1) If it appears possible to get beyond the disease, anre5-
thetize the chil<l, expose the gangrenous focus-thoroughly splitting the 
cheek if necessary-cut slough away with scissors until a bleeding sur­
face is everywhere reached, then cauterize this deeply, and, lRstly, soak 
the eschar in chloride of ziuc (p. 156) or 1 in 500 perchloride of mercury, 
and powder it with iodoform. A hole should be cut in the cheek without 
hesitation. Afterward the surface may be dusted daily with iodoform 
nnd painted every two hours with 1 in 1000 sublimate lotion . Apply 
boracic fomentations externally. Repeat the operation al the first sign of 
recurrence. (2) Remove the child froru its unhealthy surroundings. Use 
the most nutritious diet and give wine freely. Quinine and mineral acids 
internally are recommended. The PROGNOSIS is very bad. 

New GROWTH:; commencing in the fioor of the mouth or on the inner 
surface of cheeks or lips are rare; warts and epithcliontf£ are the commonest. 
No cheese-paring operations should be clone for the latter. 

Oysts are much commoner. ~lucou,s cy.~t~ from degeneration noel dilata­
tion of a mucous gland may occur at any part, especially on the lip3; a 
bit shouhl be exci.sed. Runula is a cyst of' glairy fluid in the Boor of 
the mouth, usually on one side of the frrenum; it may sometimes be due 
to dilatation or wound of Wharton's duct (Erichsen), but u.sually this is 
free, and the pathology is then doubtful. When ranula has existed long, 
it may form a tumor of considerable size, pushing the tongue over to the 
other side, or upwarJ, interfering seriously with speech, deglutition, and 
respimtion i not allowing the mouth to be closed, prqjectiug un<ler the jaw, 

:;~1i!"~ra:i~~~h~~fiLy~~\v;a,~~~:,·:8~1 ~~eol~tf.r~~66D~oi~ =~~~1~:;tet~aacs~:d 
through the cyst, or a piece be cut from the sac; or a V-fiap mn.y be cut 
in the wall, nnd its apex sewn into the interior of the c~·6t lB.trker). It 
may be neces:Sary to wipe out the interior with some irritant, after which 
subnmxillu.ry cellulitis may arise. Dermoid cy.9ts are rarely met with in 
the floor of the mouth lying in the mid-line between the genioglossi; as a 
rule, they do not enlarge until adult life. .A. grooved needle may bring 
away n little cheesy epithelial debris. Incise from the mJuth freely in the 
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mid·line and by drawing on the wa11i and, tearing or cutting bands of 
connective tissue, endeavor to pull out the cyet i this failing, dissect out 
from below. A bursn between the genioglossi and geniohyoclei may enlarge i 
it projects most in the neck, but should be incised from the mouth in mid· 
line, and n. tube inserted with a stitch. Hydatids have been found in the 
tongue; incise. 

l:NFLA:'>ll\IATORY SOFTE:NING _.\SD .ABSOHPTIO!S' OF TllE GliM~, \'ulgarly 
called scurvy, generally affects middle-aged or elderly people, and may be 
a consequence of the accumulation of tartari or of severe dyspepsia. The 
gums are swollen, spongy, exceedingly tender, subject to constant aching 
pain, and bleed on the slightest touch. If the disease proceeds, they sep· 
arate from the teeth; the alveoli are gradually absorbed, the teeth loosen, 
and at last fall out. These consequences are sometimes speedy, and are 
attended with suppuration in the alveoli; but more frequently they are 
slow, the teeth dropping out one by one in the course of years. 

TREATMEN1'.-Cleanliness, astringent '"ashes, and close attention to the 
digestive organs. Free scarifications of the gums. Nitric acid and bark 
usually act well. 

H YPERTROPBY OF TflE GUMS is rare, and appears at or soon after birth. 
The soft parts are much swollen, lobulated, firm, and but slightly sensitive; 
the teeth are more or less covered over. The hypertrophy often begins at a 
point and spreads thence. It is said to start from the periosteum within the 
margin of alveoli, and consequently requires for its cure removal not only of 
the soft parts, but also of the edge of the bone. Mental defect, overgrowth 
of cutaneous epidermis and hair have gen~rally been noted in these cases. 

POLYPUS OF TBE GUM is due to inflammatory thickening of the septum 
between two teeth, and is usually excited by caries. The latter must be 
treated and the little mass removed. 

'V ARTS occur on the gums, especially in warty subjects. Rarely, the 
papillre are very long (villous). Remove freely. 

EPITIIEUOMA commencing on the gum is rare and ulcerates early. 
Secondary infiltration is common. The appearances are characteristic, and 
free removal is required. 

Fm. 200. 

~ 
.\u 1·1rnll~ which bad tn~tl'd many years, interfering with mn.sticalion, und c1m~iug great enl(lciution. 

N.i,;vus may nflect the gum alone or with the lip and cheek. A young 
woman under Ilenth had vascular hypertrophy of the gums on one side, 
together with port·wine stain of the cheek and neck. These growths bleed 
easily, and should be cut away and the bleeding checked by the cautery. 
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Enu~ means simply" on the gum" (bt oi1ov), and to it should be added 
an adjective expressive of the nature of the tumor-e. g., myeloid. Practi· 
cally the word alune has come to ~ignify a. fibrous or sarcoma.tows growth, 
usunlly myeloid, starting from the periosteum of an alveolus, or from the 
soft bone around it. It usually appears between two teeth in close relation 
to one, which is the more displaced, but may show first on the labial or deep 
surfac·~ of the gum. It forms a hard or soft, rounded, irregular, usually 
sel'.')"ile tumor, of reddish aspect, covered by mucosa (Fig. 200) i it may grow 
very slowly or rapidly, involving ruuch of the alveolus, displacing many 
teeth, and ulcerating speedily. These growths should all be removed early 
together with the bone whence they spring (seep. 5:34), those of rapid growth 
very freely. Quite small tumors may come away with the tooth to which 
they are related. The rROGNOSIS after fair removal of fibrous or myeloid 
epulis is good. 

\YouNDS OF THE TONGUE may be attended with severe hemorrhnge, ancl 
young childreu swallow the blood. If the bleeding orifice cannot be tied, 
pass one or more deep sulUres with curved needles to close the wound, and 
constrict the blee<ling ves~el; or the cautery may be applied. 

Children sometimes inflict very se\•ere bites on their tongues, almogt biting 
off the end i unless bleeding, leave them entirely to nature. They rarely 
require sutures. 

'fo:souE·TIE means congenital shortness of the frrenum binding the point 
down and even rendering it slightly bifid. It is much more often complaini!<l. 
of than present. Let the child lie on its back, the head toward the surgeon; 
raise the tip of the tongue with two fingers, make tense the frrenum, and 
snip the thin white band through with blunt pointed sci~sors, culling toward 
the floor of the mouth to avoid the ranine vessels. The fingers easily widen 
the gap. 

1\IAKROGLo:::sIA is an enlargement of the tongue evident at or within a 
year or two of birth. It occurs chiefly in cretins and imbeciles. At birth 
the tongue is merely rather large, if anything wrcing is noticed. Sometimes 
one or more attacks of glossitis seem to cause the enlargement. As it grows 
it protl'udes from the mouth, more or less constantly, and its epithelium be­
comes horny. If retracted, great fulness of the floor of the mouth results. 
The lower teeth and alveoli become horizontal from constant pressure; the 
teeth often cause ulcers on the tongue, and saliva dribbles away. On section, 
increase of the fibrous tissue, chiefly in the mid-line and beneath the dorsal 
mucosa, is found i and. sometimes distinct spaces-dilated lymphaticti-are 
visible here; they mny even form translucent pearls on the under surface. 
The swellin~ is variously regarded as due to a cavernous lymphangioma, 
obstruction of lymphatics, or chronic interstitial glossitis. The submnxil!ary 
glanrls may be swollen and bard. The lips way be similarly affected (mukro­
clu:ilfo). 

TnEL\TlIE~T.-Pre::.sure has caused but little benefit and is hard to a1iply. 
Therefore, in nny marked case, excise a V·shaped piece with scissors and 
suture the wound. Union by first intention is common. 

Art:TE A~D CEIRONTC SUPERFICIAL GLO&iITIS were considered under 
stoma ti tis, and the importance of the chronic form, 14 leukoplnkia lingual is," 
with regard to epithelioma \\'aa pointed out. The red glazed tongue, in which 
more or less of the organ is smooth, red, and shiny, and perhaps in au early 
stage of glossitis (p. 540), is similarly dangerous. 

Acvn; rnTERS.TITr~\L GLOssr.rrs results from wounds, wasp-stings, mercu­
rinlism, and rarely in tbe course of specific fevers; often the cause is obscure. 
The tongue swells rapidly and greatly, and becomes firm from inflammatory 
effusion into its substance, is deeply impressed by the teeth, and perhaps 
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protrudes from the mouth, furred and livid, or dry and brown. It causes 
salivation and dyspnrea1 in part probably by ccdema about the glottis, and 
there is often a good deal of pain; temp. 100°-101° Fahr. An abscesa may 
form in the base and must be carefully sought for with a finger, a sym­
metrical swelling, softness, and perhaps fluctuation being its chief signs. 
Cases have proved fatal, in spite of active treatment, from diffuse suppura­
tion, sloughing, or pneumonia. Evacuation of pus at once arrests the swe11-
ing; if no pus can be found, make a. long cut into the submucous tissue on 
either side of the mid-line, and rinse the mouth well with hot boracic lotion. 
On no account give opium, lest, in deep sleep, the tongue fall back on the 
glottis. 

CrrRO'NlC INTERSl'ITIAL GLOSSITIS renders the tongue very hard without 
producing much increase in size. It is generally syphilitic. 

ACUTE ABSCEi:iS may form in the tongue, especially the base, in acute 
interstitial glossitis; sometimes also under the tongue. E\·en less common 
are cases of chronic abscess, which arise without obvious cause and ,are cer­
tainly recognizable only by puncture. They feel like tense cysts in the 
substance of the org1rn. 

ULCERS on the tongue arise from many causes and are u . ..;ually grouped 
as simple, syphilitic, and tubercular. 

SIMPLE ULCERS are chiefly such as arbe from injuries, especially from 
sharp teeth, bites, etc.; and with them must be placed ulcers in mercurial 
and ulcerative stomatitis (p. 540), and scurvy. ..dphtlwus ulcets also, which 
occur in dyspeptic subjects as small white or gray based spots with red mar· 
gins about the tip, edge, and under·surface of the tongue, cause smarting 
pain, especially when salt touches them. A little borax soon cures an ulcer, 
but recurrence must be checked by attention to the digestion . 

SYPHlLITIC ULCERS are of three kinds: (1) the primary sore; (2) ulcers 
due to the breaking down of superficial patches of infiltration1 corresponding 
to secondary papules upon the skin, and (3) those due to breaking down of 
a gumma in the substance of the tongue. 

The primary sore usually occurs under thirty, and must be recognized by 
its general characteristics (p. 112) , and by the onset of secondary symptoms. 

In the first year or two of acquired syphilis the tongue is so commonly 
aft0cted that a chronically or frequently sore tongue is one of the points in 
its history; in accepting it, however, we must remember aphth~c. Leuko· 
plakial patches are the result of the milde:3t irritation acting continuously i 
mingled with these come smooth, red, slightly swollen p,arts where the surface· 
epithelium is gone from more intense irritation; and uext superficial ttlrers 
and fissures form, usually on the dorsum and margins. These three condi­
tions, separately or variously combined, make up the tongue of early syph· 
ilis: there may be but a leukoplakial patch or two, or the whole tongue may 
be red, or the red is largely mottled with ill·circumscribed blue-white patches, 
dotted with ulcers, seamed by fissures, or puckered by scars. Sometimes 
these ulcers erode rather deeply; but as a rule their scars are slight and all 
trace of the early syphilitic lesions is commonly lost. The above lesions 
ma.y occur at any period of syphilis; there is no induration about any of 
them . Typical mucous tubercles are not common, but they do occur in both 

th;r~~nA~;rt~~~~~salJi~~~d 1;~~~~· as au indefinite soft swelling in the body 
of the to11gue1 over which the mucosa is somewhat raised, nnd becomes red 
and smooth; then the swelling bursts upon the dorsum 1 and a deep1 ragged, 
soft-edged cavity, which gapes with certain movements of the tongue1 is left 
after escape of the slough. Without treatment, healing may he very slow; 
and it seems certain that the walls may indurate and epithel ioma supervene 
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upon a typical gumma. After healing, a soft, puckered scar marks the 
site of the ulcer. 

Tnt:~\T)IF~T.-That of syphilis in genera], and locaHy black wash, lotio 
hydr. bieblor. or bicyanidi (gr. ij ad 5j), or a powder of gum acacia and 
hyd. c. crct. (<i•l) with iodoform ;:;j ad ;5j. Mercurial fumigation of the 
mouth i~ u!'eful in very obstinate cases. For obstinate leukoplnkia, see 
p .. ;-10. 

Tumm<TL.\U ULCEHS have been generally recognized only of late years. 
Occasionally, they seem to be the primary manifestation, but usually they 
occur subsequently to obvious tubercle of lung or larynx. They are much 
commoner in men than in women, probably occur at all ages, and usua1ly 
appear upon the edge 01· 11ear the tip, next upon the dorsum, and least often 
un the under surface. There may be but one ulcer, or several may form 
round the first. They begin either as a red pimple or small subrnucous 
nodule which ulcerates and exposes a grayish or yellowish slough, through 
which, when spread is slow or absent, pale granulations project. If spread 
is rapid there is little or no induration, but usually extension is slow, and 
the thick, firm, elevated edge of the tubercular ulcer develops; sometirues 
it is undermined; the floor is rarely sunk more than a quarter of au inch. 
The ulcer may be extensive, but is usually well under a square inch. The 
palate may be simultaneously attected, especially with dorsal sores. The 
8YllPTOllS are irritation and soreness, usually not amounting to pain, and, 
perhaps, ptynlism; the lymplrntic glands do not enlarge until quite late, 
if at nil, nnd then are said not to feel hard. ~Iicroscopically the e<lge and 
base consist of inflammatory infiltration, containing usually distinct gray 
granulations, and often numerous tubercle-bacilli; by degeneration of the 
granulations ul ceration spreads. (Trans. Path. &c., 1883-SJ-8.5.) 
TREATME~T.-\Vbeu the patient is dying of phthisis or laryngitis, and 

suffering little inconvenience, do nothing operative. \Vhen the ulcer seems 
primary, it should be destroyed by the sharp spoon and cautery, or excised 
with a wedge of tongue substance, the wound being sutured. 

NEW GuowTIIS.-Fibroma, Lipoma, and enchondroma are all very rare in 
the substance of the tongue; they would shell out. Fibroma may form a 
pedunculnted mass. &rcoma is equally rare . 

.... Yawi may occur anywhere, on the surface or deeply; they are uncommon 
and cause inconvenience by their size and danger by bleeding. Treat as 
usual (p. 399 et seq.). Warts occur. 

EPITHELto:iu of the tongue is one of the most terrible of rancers, being 
usually very painful, and rapidly fatal. It is of the squamous form. A 
sharp tooth, irritation of a pipe or tooth-plate and the like are regarded as 
CACSES; the disease may supervene upon leukoplakia1 glazed red tongue, 
l"imple warts, or gumrua. It is commoner in some districts than in others. 
It is much comm"ner in men and between the ages of forty-five and fifty· 
five i but may be met with at any age after twenty-six. The edge is its seat, 
but110 part is immune. When not preceded by one of the above conditions, 
a hard pimple or fissure forms and quickly ulcerates, whilst induration ex­
tends into the tissues, binding the tongue to the Boor of the mouth and jaw. 
The edges are hard and irregular, the base is sloughy, but where clean, pre­
sents epithelial granulations and looks warty; there is widespread surround~ 
ing induration; pain, local and radiating over the branches of the fifth is 
usual, and not uncommonly there is aching in the occipital region; ptyalism 
is constant; difficulty in taking food may be extreme. The submaxillary 
glands, an<l those at the base of tbe carotid triangle, are early involved. 
Tbe sputa are often bloody, and rarely profuse hemorrhage may occur. 

The DrAONOSlS in early stages may be very difficult. From a simple wart, 
35 
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incluration at the base is the distinctive point; but a wart developing in mid­
life, or e\·en persisting, should certainly be removed by a free snip with 
curved sci!::iSOrs. From a chronic gmnmatous ulcer with burdening edges the 
diagnosis may be impossible i a bit should be excised and examined without 
delay. From a primary sore also there may be much difficulty; if mercury 
does not act quickly, examine a bit i the sore usually occurs before, the can­
cer after, thirty. From a simple ulcer, indurated from constant irritation of 
a sharp tooth, the amount of hardening in proportion to its duration, the 
character of the surface, and rapid improvement after removal of the tooth 
must be relied upon. 

TREATMENT may be curative or palliative. The sole hope of cure lies in 
complete removal of the disease. This can be effected only by enrly and 
very free operation, dealing with the nearest lymphatic glauds in all cnses, 
whether or not these can be felt enlarged. They are not easy to discover at 
first, as they lie between the jaw and the subrnaxilhuy salivary gland, and 
even in the substance of the sublingual; the glands at the base of the carotid 
triangle are also often affected in tongue cases, even before the submaxillary. 
Naturally, one feels ~uch more hopeful in attacking disease which appears 
limited to the tongue than that which extends to the floor of the mouth, 
tonsils, palatine arches, palate, or jaw, and which is accompanied by swollen, 
more or lt:ss fixed glands. But if any operation is to be curative it mU.st be 
plauned and carried out in the above-expressed belief: 

It has been acted upon much more conscientiously in Germany than in 
England i yet of 170 cases, including the best German statislics, only 17 
were alive and healthy after periods of one year and upward, and only 42 
such cases could be found recorded (Barker, in Holmes's Syt;fem, vol. ii.). 
This point does come out, however-that those surgeons who always perform 
radical operations show the best results; for the actual mortality from the:ie 
operations with scientific after-treatment has scarcely been greater than that 
from milder septic measures. 

In cases of cancer apparently limited to the edge of the tongue, many 
think it sufficient to remove half the tongue and leave the glands alone; yet 
these are the very cases wanted for radical treatment, and recurrence and 
early death are almost constant under any other. 'Vi th regard to preserva­
tion of half the tongue, it seems to be of little value for speech or feeding; 
and the addition of an incision below the jaw for the removal of glands, 
which may be used fol' preliminary ligature of the lingual artery, seems to 
have but little effect upon mortality. 

In operating upon the tongue, hemorrhage and danger of asphyxia from 
blood constitute the chief difficulties; there may be great difficulty in reach· 
ing diseased parts, or these may closely approach very important structures. 

There are runny ways of pre11enting hemorrhage anrl consequent asphyxia. 
A good light, a good gag that will not slip, and a thread through the tip of 
the tongue (or through either side when half is to be reruoYed), by which it 
can be drawn forward, are very important. 

Strangulation of parts is now never employed, and the mortality after the 
galvanic tcraseur or othel' caitlery is high from septic disease and secondary 
hemorrhage on separation of the putrid eschar. The wire-fcraseur leaves a 
less sloughysurface; but neither this nor the galvanic ii:; a guarautee against 
bleeding. The former constantly drags out iu its loop the untorn vessels, 
and these must be tied before being cut. Whitehead bas shown that a 
tongue· wound may be kept almost dry if it is made by successive short s01ps 
with the scissors; many vessels do not then bleed-even the lingua.I may 
not i but any vessel which does not stop bleeding after a few moments' pressure 
must be twisted or tied (with some of the surrounding tissue on account of the 
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rnftnn:s of the part) before goi11g on. Trouble arises only from venous bleed­
in~, often cnueed by bluemes from the anrestbetic. A sudden gush of blood 
c<Jvering the surface of the wound may be at once controlled by pael'Jing a 
finga 1ull behind the root cif the tongue, on the bleeding side, and pressing it 
fomard and agai11st the opposite side of lite jaw (C. Heath). Bleeding may 
be ab~olutdy pinented by paEsing a loop of whip-cord from just above the 
hyoid in the mid-line to just in front of the epiglottis, drawing the loop into 
the mouth and dividing it; passing theweH-curved needle through the neck 

~~ttl~e; 1:~d;,1 ~~~r~!~i1i1~!~i~i!:~tc~h:e!~~~e; ~~~~6ti~~b~}~~=~u~~ ~~:t~~i~htl; 
upon each half. The parts pierced are.very thin, und the needle on entering 
the mouth should be received by a finger-point in front of the epiglottis 
(J. Lloyd, La11ce1, January 23, 1886). If the lateral puncture goes too close 

~~et~=c~0{~~ini,t i}~·i~~ob~a~~~~i \bh~~~n:~~~ei~~~:i.!1~T~aur~t~~l.m~1 't~t~~;of~~:~ 
ening than a knot could easily be devised . Lastly, a prelimi11ary tracheotomy 
may be done and the pbnrynx plugged; this dots not ndd much to the danger 
of the operation apparently, but opinions differ greatly as to its advisability. 

TREATMLN1' OF WouND.-Iftbe operation is borne, the chief dangers are 
septic broncho-pnrnmonia, septicrernia, and pyremia; secondary hemorrhage is 
now rare. Thfse have been met in Germany by atttmpts to obtain aeepsis; 
and Barker and Kocher simultaneously suggested allowing the patient to 
continue breathing through a preliminary tracheotomy wuutlCl until the 
mouth wns heali11g well. 'fhe best antiseptic for the mouth seems to be 
iocloform, WOlfler having found that its admixture with septic fluids pre­
vented them from exciting broncho-pneumonia when injected into the trachere 
of rabbits. This is usually dusted on the surface daily; but Billroth and 
W iilfier pack the wound closely with an iodoform gauze which adheres to it 
for six to eight days, and the patient can take food over tlrn solid cake. 
Chloride of' zinc might be first applied. An antiseptic <lreEsing covers any 
skin·wound. 

AFTirn-TREATMENT.-There is always slight oozing for a few hours. In 

~~s~~f t~~~~;;~a!J~ ~::e~pi~Y,~~~c~ 1:f:t~;:i~~~~;~ ~~/c~~t f~~:~fi~ j~~.stT~~ 
patient is best kept on one side. Jn septic cases or those dusted with iodo­
form, the patient should not swallow food 1 mingled with discharge and iodo­
form, but should be feel by rectum, or with a soft rubber tube passed half­
way down the gullet, until the wound is granulating. The patient should 
be encouraged to spit out the ropy saliva "hich is usually freely secreted at 
first; and if a mouth-wash is required, Candy's fluid diluted is the best. The 
patient must write and not talk. 
OP1:RATION~ FOR Rn1ovAL OF THE "'\VeOLE on PART OF TnE ToxcuE. 

(1) Trrnot:GII nrn MouTII. Remornl of half tongue by icramir. (M. 
Buker.J-Pttss a thread through each halt, make the tongue tense by them 
and store it deeply with a scalpel in the mid-line, dividing it completely in 
front of frrenum; then with the thumbs tear the two halves asunder suffi. 
ciently. "'\Vith scissors snip the mucosa and musclfs clcse to the jaw on the 
diHB'::lecl side, pulling on the ligature, until well behind the growth ; pass 
one or two needles through the organ here, slip a wire or stout whip-cord 
loop round behind them and cut through. The "hole tongue may be simi-

~:~1?;n~r.1B:1~~r':il~~1~~1~h~~il~~ien~ f;~~ ~~~a:~g1!0jf1~c~~u~bs~~' .1~·~t~1:siss:t°:r~ 
He reclirds forly rnses ''ith five deaths, one being from diphtheria (Butlin, 
D1.,eam of ilie 1'o11gue, p. 363). 

Whitcliead's method of remoi·ing lhewliole to11gtte.-Draw the tongue forwar<l 
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and upward and snip through the mucosa all round close to the jaw and the 
anterior pillars of the fa.uces; next snip through the muscles on a level with 
the lower edge of the jaw back to the epiglottis, at once stopping any bleed­
ing that may occur (p .. 516). Whitehead records 6fcy-cigbt cases with nine 
deaths (Butlin). 

For removal of glanrls, a preliminary operation in the neck must be 
undertaken. 

2. Drnsros OF TITE JAW. Sf>dillot's operation.-lncise through the mid­
line of the lip and down to the hyoid; then bore a hole through the jaw on 
either side of the mid-line and place a plug in each i next divide the jaw at 
the symphysis; divide the insertions of' the genioglossi and the mucosa on 
either side; draw the tongue forward and divide its base with Ccrasenr, 
scissors1 or knife, dividing one half before the other. Bring the jaw together 
by wire through the drilled holes, the soft parts by sutures, and drain in 
front of the hyoid. 

The mortality is very high after this operation, which seems to be required 
only where the symphysis is involved and requires removal. Access to 
glands, except submentn.l, is not aff0rded. 

When the body of the jaw is infiltrated at a spot away from the mid-line, 
the soft parts mn.y sometimes be split in the mid-line and a flap reflected to 
allow the removal of sufficient bone; again, it may be more convenient to 
divide them from the angle of the mouth, but this leaves an ugly scar. 

3. BY INCISIONS BELOW THE JAw. Regnoli's operation.-An incision is 
made below the arch of the jaw from one facial artery to the other, and the 
flap bisected by a cut from the sympbysis to the hyoid, the flaps are reflected, 
the digastrics and mylohyoids, geniohyoids, and genioglossi detached from 
the jaw, the mucosa divided along the whole length of the wound. The 
tongue is drawn out on to the neck by a thread through its tip and removed 
where desired. The fbps are sewn together and drained in front of the 
hyoid. Access tQ the glands is not given. 

The submental method has undergone many modifications. Thus Billroth 
omits the median cut, prolongs the semilunar one backwards, ties one or 
hath linguals, and extirpates glands before opening the mouth. Kocher's 
operation is the most radical yet introduced. A preliminary tracheotomy is 
performed and the pharynx plugged with a carbolizerl sponge on a string. 
Kocher operates under the spray, but this is doubtfully beneficial. Cut on 
to the anterior edge of the sterno-mastoid from the mastoid to the level of 
the hyoid, then forwards horiMntally to the union of cornu and body, and 
up along the digastric to the jaw. Raise the flap, tie and cut the facial vein, 
and go on as for ligature of the lingual behind the hyoglossus. DJring this, 
tie the facial artery, remove the three or four glands between the submax~ 
illary and the jaw, and also the submaxillary and subliugual glands, and if 
the whole tongue is removed Kocher ties the lingual on the far side; all 
connective tissue back to the carotid sheath is to be dissected away, and the 
upper glands upon the sheath should be removed. The mylohyoid and 
mucosa are now opened freely and as much of the tongue as may be neces­
sary removed, partly through the mouth, partly through the wound. Should 
there be reason to suspect glandular infection upon both sides, this operation 
must be bilateral. No sutures are used. The wound and pharynx are 
packed with gauze in carbolic lotion one in twenty, and drained into an 
anti.septic dressing-all changed twice daily. Respiration goes on through 
the tracheotomy tube for several days, and the patient is fed by a stomach­
tube at the dressings and by rectum. 

Of 14 cases 1 died from secondary hemorrhage from the tracheotomy 
wound; in 8 the disease recurred; 1 died a year after the operation from 
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pneumonia, and 4 were we1l after 14 months, 5, 5, nnd {i} years (Deut3c/t. 
Zeit.ch.j. Chir., 1880, Bd . xiii. S. 147). 

These ore by for the best results yet obtained. The most perfect access 
to glands is given, the tongue at its base and one side of the floor of the 
mouth can be removed, and, by dividing the flap, parts of the jaw can be 
taken away. 

CuOICE OP 01•EIUTIO".-Whitehead's method appears to he the best 
when it is not intended to remove glands and the floor of the mouth is not 
affected; under other circumstances Kocher's, modified to suit the case, is 
to be preferred. The surgeon must decide for himself whether or not to do 
a. preliminary tracheotomy, and how he will treat the wound. There are 
obvious objections to the frequent carbolic dressing. 

PALLrAl'IVE TREA1'b1ENT.-Removal of a painful tongue is justified, even 
though it is certain that glands must be left; relative euthanasia, or a 
period of ease, may thus be secured. In other cases the lingual nerve may 
be divided (p. 420); it should be hooked up, and half' an inch cut out to 
prevent reunion . Morphia, when it does not disagree, may be used freely. 

Hemorrhage from a ca11cer must be checked by local treatment-pressure, 
styptir, cuutery-if possible. Ligature of the lingual is the next bei:;t 
remedy; nod, if' this is impossible on account of large matted glands, the 
common rnrotid must be tied. 

DCSEASE.'; OF TUE SALIVARY GLA:YD:::l. 

Inflammation affects the parotid most commonly, then the submaxillary, 
and lea!-it often the sublingual. 

AccTE hFLAM)IATIO:N is usually a symptom of a febrile, infective dis­
ease-mumps. As 1\. rule one parotid first forms a doughy, tender, aching 
swelling, of chnracteristic shape; and later, often as the first is subsiding, 
the other gland swells and runs a similar course. Suppuration is very rare. 
The submnxillnry alone may be affected, and the swelling may be very 
slight and painless. Surgically, the disease is interesting as a cause of so­
called "metastatic" orchitis, which often leads to atrophy of the testis, and 
of ovaritis, about which much less is known. There are many lymphatic 
glands on and iu the substance of the paroticl, which, when they enlarge 
rapidly, produce a swelling shaped like the gland; in parotitis, however, 
the socia parotidis upon the masseter is almost always to be felt-not so in 
glandular swelliugs. 

Other occasional causes are: Passage up duct of a foreign body, mer· 
curialism, many infective diseases-e. g., p)'remitt, scarlatina, typhoid, pneu­
monia, and rarely tuberculosis and congenital syphilis. Very often these 
cases end in abscess, which may open after a long time into the mouth, on 
the face, or into the ext. meatus, for the gland is euclo:::ied in strong fascia . 
.A. sali\'ary fistula may remain. Cellulitis of the neck, wide burrowing, de­
struction of the gland, necrosis of bone, or death from pyroruia, may result. 

The TREATM1~NT of parotitis is that of any inflammation. Pus is hard to 
discover deep beneath crdematous cheek and parot id fascia i but it should be 
evacuated ai; soon as possible. 

Cmt0NIC lNTEill:iTITIAL PAROTITI:s usually follows on the acute. Cases 
of rhrouic enlargen1ent of the glands soon after birth are probably syphilitic. 

NEW GROWTUS.-A mixed tiunor is characteristic of the parotid. It con­
sists of fibrous, mucous1 cnrtilngiuous, sarcomatous, and glandular tissue­
all 01· some-variously combined, and usua]Jy forms a circumscribed rounded 
growth, movable o\'er deep parts and projecting externally; rarely it is 
ditlUse. Mucous C1JSis may form. The submnxillnry is much less oflen 
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affected. The circumscribed growths shell out easily; the incision may 
usually be vertical, as they lie over the facial nerve, but great care should 
always be exercised iu dealing with the deep parts of the tumor. It may 
be impossible to avoid dividing some of1 or all, the facial; so the patient 
should be warned. L'>cal recurrence is common, but not general. The 
diffuse simple growths are usually best let alone. 

Tumors of single tissues-.fibroma, chond1·oma, sarcoma, and cancer-are 
very rare, but lymphoma of the glands in this region is fairl.v common. 
Sarcoma occurs chiefly as fibro-sarcoma, usually encapsuled. Cancer is of 
the acinous variety. 

In cases of malignant growth the parotid has in a few cases been carefully 
dissected out, the structures passing through it being cut. The prognosis 
is bad. 

CALCULI (salivary) of phosphate and carbonate of Jime sometimes form in 
the ducts of Steno nod Wharton. They must be removed by incision through 
the mucosa. 

D1sr.A~1·:8 01;- 'l'llE FAVCES, ToNsJL"l, A~D SoFT PALATE. 

ACUTE TO::iSILUTIS. CAUSES.-There may be no obvious cause; again 1 

cold and wet. 'Vhen several cases occur in a house, ]ook for au escape of 
sewer·gas; hospital atmosphere is often to blame. Kirly syphilis and scar· 
Jatina are common causes. Acute tonsillitis occurs chiefly in children, and 
is often recurrent. 

SntPTmts.-Suddeu onset with temp. 102°-105°. chills, and often rigors, 
accompanied by all the symptoms of fover (p. 57), and by soreneos of the 
throat increasing rapidly, until swallowing may be impossible. The soft 
palate, palatine arches, and especially the tonsils, are bright red and swollen; 
often dotted with white spots of follicular secretion; tongue foul, bowels 
confined; glands at the angle of the jaw are enlarged and tender. The 
tonsils, uvula.1 nud palatine arches may almost close the fauces. The surfaces 
may ulcerate or slough superficially. 

Often no abscess forms ( Qu,insy) in one tonsil, which is chiefly affected 
from the first, and becomes much swollen, very red 1 and tense·looking, yet 
soft to touch; it rises up behind the palate and its anterior pillar. Home· 
times au abscess forms iu the soft palate or outside the tonsil. CEdema 
gloltidis nod di.!Jllse cellulitis in the neck are serious and fortunately rare 
complications. 

TnEATMENT.-First, give a sharp purge; aconite lfLj, every half hour till 
the pulse is affected, may relieve. Order either fomentation of the neck and 
inhalation of steam, or a cold compress and constant sucking of ice. Gargles 
(F. 201) should be frequently used. If abscess is suspected, at once push a 
Paget's knife into the tonsil and cut in toward the mid.line; evacuation of 
pus here or elsewhere gives immediate relief. Tile pus is usually fetid . The 
patient is often left weak and anremic. 

CIIRONIC ENLAH.GE:U:EXT OF THE TOXSILS is a frequent sequel of repeated 
or chronic catarrh in scrofulous children. The parts are usmdly pale, pitted, 
and scarred, but are liable to frequent subacute inflammation; deglutition 
is impeded, the voice is husky or hoarse, the respiration noisy and laborious, 
especially during sleep i the diseased state is liable to be continued into the 
Eustachian tube, causing throat deafness, and to lead to impairment of' the 
delicate structures in the tympanic cavity. Suffocation even has been 
caused by viscid mucus entangled between the swollen glands. . 

TREATMENT.-Tonics, especially the iodide of iron, bark, cold·liver 011, 
and sea-air. Contraction must be promoted by astriogeut gargles (F. 203 
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et seq.\ nn<l by swabbing the throat once a day with arg. nit. gr. xx., Rlj. dest. 
3,j, or liq. iodi; or, more oflen, with glycerine of tannin or liq. ferri perchlor. 
and glycerine f:i.:.1). 

Inhalation of t'(tpfJr is of great efficacy when the mucous membrane of the 
faucei:s nnd tonsils is flabby and swollen; as well as in catarrhal rhinorrbcea, 
in throat-deafnc:-:s, and in coughs attended with copious expectoration. To 
inhale enectually, put fl. pint of boiling water in a jug, add to it any desired 
drug, put the mouth close to the jug and cover both jug and head closely 
with a towel. 8iegel's spray played into the mouth is better i but to apply 
remedies to the naso-pbarynx and posterior nnres or to the glottis, a hand­
sprny with a long curved nozzle should be used. 

The most efficient vapors are evolved from hot water to which nixxx ad 
3j of crensote, or of tincture of iodine or of benzoin, have been added. 

Usually, when hypertrophy is well established, t ime is only wasted in the 
above treatment. Th~ child's face acquires quite a characteristic appear­
nnce; the chest often becomes deformed, especially if rickets coexists-the 
lower parts sinking in because of the obstruction in the fauces to entry of 
air; and deafness makes the child backward and dull. The tonsils should 
therefore be excised nfter a short unsuccessful trial of the above remedies. 
The child faces the light with the head thrown somewhat back and resting 
in the hollow of the nurse's shoulder. The surgeon slandi119 behind, bends 
over and seizes the right ton::iil with hooked forceps, and then shaves off a 
slice with a curved probe-pointed bistonry, cutting upward parallel to the 
pillars of the fauces. The left tonsil is at once similarly treated, the surgeon 
standing in front. The nearest half of the blade should be wrapped in 
strapping to prevent the lips being cut. All the tonsil need not be removed, 
as it shrinks from scar-contraction. :Mackenzie's guillotine renders the 
operation easier. The surgeon stands in front for both tonsils, and uses the 
left hand for the right gland; with his free fingers he grasps the patient's 
neck and presses the tonsil in through the ring of the instrument. The pain 
is slight, reforrcd to the middle ear. If both tonsils a.re to be removed, it 
should be done at one operation, especially in children . Cocaine may be 
painted on the pa.rt. 

Jiemorthage, not checked by ice or an alum wash, is very rare; it comes 
from tonsilhtr arteries. The carotid 'is not in dangel' if either of the above 
operations is properly done; for it lies behind the tonsil, in the angle between 
the vertebrro nn<l the pharynx. A thrust back and out through the tonsi ls 
with a pointed knife would wound it. Prolonged digital pressure cau be 
kept up on the tonsil, and a styptic may be pressed on to it; a visible bleed­
ing point might be touched with a cautery. l\Iost difficulty arises in hemor· 
rhage from sloughing tonsils in scarlatina; here the common carotid has 
been successfully tied by Pepper. The uncertainty of origin of the vessels 
which supply the tonsil, and the presence of swollen glands at the angle of 
the jaw are against tying the external carotid. 

E~L.\RGE:MEN'l' OF TllE U\'ULA. produces cough aud expectoration by 
tickling the larynx. If it does not yield to nitrate of silver, it should be 
stretched nnd :-;tendied with a pair of hooked forceps, and be cut through the 
middle with a pair of long, blunt-pointed scissors. 

G.\Nc;1rn~u: or TllE FAUCES, apart from diphtheria ancl scarlatina, occurs 
rarely in other severe infective diseases, and in very weakly patients. 

The fauccs are almost always affected by congestion, superfic.ial ulceration, 
and mucous tuber·cles in secondary syphilis; nnJ later in the disease gumma-­
tous 11lceralion. not uncommonly perforntes the soft palate or destroys it and 
much of the mucosa round about. Tuberculm· ulceration, often with lupus of 
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the face, may also commit great ravages. Scar·contraction may greatly 
constrict the pharynx. 

NEW GROWTlls.-In the soft palate the commonest is an adenoma which 
shells out on incision of its capsule. Warts, and mucotta and glm1dular polypi 
occur; very rarely epilhelioma is primary here. In the tonsil, lympho-sarcoma 
sometimes develops, epit!telioma very rarely. Removal is difficult, and offers 
little hope. 

TUE SURGICAL TREAT.MEXT OF DIPHTHERIA.-Although its cause is not 
yet known, there is every reason to believe that diphtheria is an iofective 
disease of local origin, and that the general symptoms are due either to the 
absorption of ptomaines, or of organisms, from the primary focus. In the 
former case, everything will depend upon local antiseptic treatment; and, 
even if general infection has occurred, analogy with malignant pustule would 
lead us to hope that local treatment may be beneficial. 

It would, therefore, seem right that this disease should be transferred to 
surgeons, that the treatment may be, to a certain extent," operative" from 
the first. Obviously, if antisepsis is to have a chance, it must be begun 
early. The first step is carefully to remove, with forceps and a sharp spoon, 
all the membrane that can be seen, and then to rub well the slightly raw 
surfaces, and the whole fnuces, with some strong antiseptic, such as corrosive 
sublimate, 1 in 500. An amesthetic should be given to children, and the 
treatment carried out most thoroughly, neither time nor trouble being spared. 
Great care should be taken not to let detached pieces of membrane fall 
into the throat; and everything coughed up or removed shoul<l be placed in 
sublimate solution . Recurrence requires immediate repetition of the treat· 
meat. As a gargle every hour or two, sublimate lotion ( 1 in 1500-2000) is 
probably the best, but unfortunately it is intensely disagreeable; strong 
Candy comes next. The throats of young children must be painted with 
these lotions, or with glycerin of carbolic, but such treatment is unsatis· 
factory. 

Next, as to tracheotom.y. This operation is at present done for obstruction 
to breathing from spread of the disease to the larynx. All are agreed that 
if clone E1.t all, it should be done early-us soon, in fact, as retraction of the 
lower ribs is evident; otherwise, a child becomes slow ly asphyxiated and 
exhausted by its struggles, parts of the lungs become collapsed, and infective 
particles are sucked into the bronchi and excite broncho·pneumonin. In 
young children the glottis is so small that dyspnooa soon follows change or 
loss of voice, and croupy or aphonic cough i but in adults there may be no 
dyspnrea, even when the membrane has run down the trachea, perhaps even 
to the larger bronchi, and it is well known that they usually die of asthenia, 
and not of asphyxia. In the great majority of cases, hoarseness or aphonia 
will tell that the disease is involving the cords; rarely, it may pa::::s below 
without affecting them by inhalation of a bit of membrane. The question 
therefore arisa, whether a prophylactic tracheotomy ruight not with advan· 
tage be done. As in so many cases, especially among adults, the larynx 
does not become affected, one would hardly like to open the trachea in every 
instance. Yet breathing over the diseased surface would thus be avoided, 
the advancing edge of the membrane could be watched for in the larynx, 
and there would be no difficulty, when swallowing is impossible, in feeding 
by an India.·rubber stomach-tube, which so often excites spasm of the glottis. 
But whatever may be thought of this, it would seem better to take the 
slightest hoarseness or croupiness of cough, rather than dyspurea, ns the sign 
for operatiou; and this should be the division of the cricoid and three or 
more upper rings of the trachea. No tube should be introduced, but the edges 
of the trachea should be held apart by a dilator, bent into hooks. If the 
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tracheal mucosa is normal, the advantages will be those enumerated above, 
ancl the larynx must be frequently examined from below, that tbe spreading 
edge may be treated immediately, should it appear. If the edge of the 
membrane can be seen-a laryngoscope mirror or electric light being used 
if ueces~ary-it should all be torn off, and the surface treated as advised for 
the tonsil. It would be justifiable to open the trachea for two inches or 
more to reaC'h the spreading edge. 

If the membrane has passed even into the main bronchi, it may be sucked 
out with Parker's trachea-aspirator, or removed with a small umbrella­
probang; then hichloride solution must be applied with a feather, but, neces­
sarily, accuracy is entirely lacking. 

The recurrence of dyspuooa demands a fresh examination of the mucosa, 
the removal of any recurrent membrane, and reapplication of the antiseptic. 

Between times the nurse wipes away and disinfects in mercury lotion 
everything that is coughed up into the wound ; if a feather is passed into the 
trachea, it should be moistened with bichloride solution (1 iu 2000). Every 
two or three hours one ounce of alkaline solution (sod. carb. iv; nq. ad 3j) 
may be sprayed into trachea. 

In nasal diphtheria little can be done beyond using a douche of corrosive 
sublimate frequently. 

A warm (60-Gt>° F.), moist atmosphere should be preserved in the room, 
and the inhalation of steam is usually grateful. All unnecessary furniture 
should be removed from the room, and a good supply of fresh air should be 
provided. From the first, all possible nourishment should be given by 
mouth, stomach-tube, or rectum, and stimulants must be freely, though care­
fully, administered. 

Ix.1um&"' _\ND Dr~EASEM OF TUE LowER PART OF TUE PHARYNX AND 
OF 1'1IE CESOPllAGU:;. 

FOREW:Y nonrn ..... , when fixed in the pharynx or the cesophagus, may pro­
duce immediate suffocation from impaction over the glottis; or much pain 
or discomfort, inability to swallow, and fits of suffocative cough from spasm 
of the glottis which may prove fatal. If the foreign substance remains im­
pncteil, it may produce <lysphagia, ulceration of the parts, attended with 
exhausting cougb, dyspncea, and profuse fetid expectoration, or sudden 
hromoptysis from nn cesophngeal vessel or the aorta. 

TnEATi\lENT.-The patient should be seated in .a. chair, with the head 
thrown buck, and the mouth wide open. The surgeon should then introduce 
his finger, nTHI should pass it swiftly into the pharynx, and search the whole 
of it tborougbly. When the substance is felt, it may perhaps be entangled 
in the point of the nail, or curved forceps may be guided to it hy the finger. 
But in cases of sutlOcation, laryngotomy or tracheotomy should be at once 
performed, and the body pushed up from below, if over the glottis and not 
otherwise removable. 

Pius and fi~hbones are often entangled about the pi11nrs of the fauces, or 
in the folds of mucous membrane between the epiglottis and tongue. The 
surgeon must be careful not to mistake an abnormally elongated lesser horn 
of the hyoid bone for a foreign body. If the patient has false teeth, he 
should take them out, and the surgeon may then pass hi~ finger in another 
inch. 

If' tho body has passed into the oosophagus, and it is small and sharp (a 
fishbone, for instance), it may be got rid of by making the patient swallow a 
good mouthful of bread. If large and soft (as a lump of meat), it may be 
pushed dmrn into the stomach with the probang; but lnrge hard bodies, 
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especially if rough and nngular (such as pieces of bone, glass, or false teeth, 
etc.), should be brought up if possible. If the stomach id full n. dose of tartar 
emetic dissolved in a very small quantity of water or apomorphin subcutaue-­
ously may be administered in the hope that when the contents of the stomach 
are vomit~d they may bring up the offending substance with them. This 
failing, the orrlinary "coin-catcher," if at hand, and the expanding probang 
(Fig. 201) are better than improvised instruments such ns a piece of' whale-

.Fro. 201. 

'l'ht!umbrdlaprnl•aug 

bone armed with a flat blunt hook or with a skein of thread, so as to form 
an infinite number of nooses. The use of these instruments for pulling up 
sharp bodies is not without danger, two or three cases having been lately 
recorded of fhhbones thrust into the pericardium-fatal pericarditis re.suiting. 
For the removal of bodies in the upper third of the gullet long curved for­
ceps may be used. A. foreign body immovably impacted in the cervical or 
upper thoracic part of the gullet should be removed by cmophagotomy; when 
fixed lower, every effort must be made to extract it or push it on into the 
stomach, whence, if its passage through the intestines is much to be feared, 
it can be removed by gastrotomy. But ordinarily, if a. foreign body has got 
into the stomach, the patient should eat plentifully of porridge, rice, potato, 
pudding, and oil, so that it may pass through shielded. 

'Vhen a copper coin, or other poisonous metal, is forced into the stomach, 
diet as above, give plenty of oil and allow no acids. 'Vatch the stools 
carefully. 

For 'VOUNDS, see" Iujuries of the Neck." 
D1sEAS1~s OF TIIE ffisoPHAGUS: GENERAi~ POINTS.-The great symptom 

of disease of these parts is dysphagia-difficu\ty in swallowing-which may 
be induce<l in several ways; thus, soreness and pain may prevent swallowing, 
the gullet may be paralyzed or in a state of' spasm, strictured by a scar or 
new growth in its walls, or by pressure from without, or dilated or saccu· 
lated. It may be of sudden or gradual onset, constant, remittent or inter· 
mittent, slight or extreme, most marked with either fluids or solids. With 
dysphagia. there is often a sense that the bolus sticks at n. certain point, often 
behind the cricoid or in the suprasternal notch, and actual pain may be 
referred to these or other spots, usually on the anterior surface of the body; 
but, unfortunately, these symptoms are of little localizing value. Food may 
regurgitate either immediately, before any starch is changed into sugar, or 
after a considerable interval, when perhaps putrid i unless rejected by vomit· 
ing, the ingesta contain no gastric juice, and are alkaline nod sodden, or 
putrid. They may be mixed with blood or pus. 

Our means of examining the tube are: (1) Palpation of the cervical part, 
by which compressing tumors, distended diverticula-rarely, growths in the 
wall of the gullet-especially on the left of the trachea-and swollen glarnls 
secondary to such growths may be felt. (2) Examination of the pharynx 
by Lhe finger; a long one will reach to the cricoid cartilage and often detects 
a foreign body. (3) The passage of a bougie (gum-elastic). This is really 
a long finger, and should be used to feel, not to overcome all obstacles. To 
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pa>S it, let the P"tient Fit up with the head a little flexed nud poked forward 
as much as possible to undo the convexity of the cervical spine. Soften the 
hougie in warm wnter, grease it with glycerine, and bend its point slightly, 
pa~s the left forefinger into the pharynx, and along its under surface push 
the bougie, point downward. The finger prevents the point from turning up 
into the naso-pharynx; the tendency of the instrument to uncurl keeps the 
point agaim~t the spine away from the glottis. Tbe5e rnanceuvres must be 
rapidly performed, ns they usually excite much rC'tching; yet the hand must 
be prtopared for a check quite early, as stricture is common just about the 
cricoi<I. ~ome education of touch is nece8~ary to decide when the point of 
a bougie is in a stricture and may be gently pushed on, and when it is in a 
cul-de-/jar. J31ood may easily be drawn or the tube perfornted in malignant 
cnse~. (4) .Attsculiation of the back and neck durin~ swallowing of liquid 
~ometimeR reveal!! a point aL 'rhich the sounds indicate its passage through 
a narrow orifice; buL it is not of much value. (5) Very rarely is dilatation 
or flacculation so great as to yield dulness on percussion of the back. (6) 
~Inl·kenzie's a'SO)Jlwgoscope is hard to use, an<l of little \•alue. 

~PAf01 OF 'l'UE a~~OPllAGUS (spasmodic stricture) occurs in sudden fits. The 
patient nt a m~:d Hods himself unable to swallow, and the attempt to clo so 
produces spasmodic pain 11nd sense of choking. The obstruction can usllally 
be overcome when it is insisted that medicine, for example, shall be swal­
Jowe<l. The diagno.~is between this and organic or permancut stricture is 
founded on the suddenness of its accession, its intermittent nature, nnci the 
fact thnt the bougie either meets with no obstruction or "ith one that easily 
yields. A foreign body must also be excluded. 

This attection may last years. The patients nre usua11y hysterical or hypo­
choudrincul, and a reflex connection with some other disorder may exist. 
Thus Brodie relates a case that ceased on the removal of bleeding piles, and 
:\Ia yo another that was cured by relieving chronic disease of the liver. 

'l'REAT;\IENT.-Tonics, a11tispasmodics, and alteratives, especially iron with 
aloes and gal ban um at bedtime; exercise, the shower-bath, warm and cold 
bathing-; great attention to diet; care not to swallow anything imperfectly 
maRticated or too hot. The passage of a bougie is rarely of use. 

PALSY m· •rm~ <EsOPllAGUS may fol low diphtheria, or depend on rncdul­
lary dh1ease or poisoning from lead or alcohol. It occasions ·painless dys­
phagia. l>o long as the pharynx acts, food is pushed like a rod through the 
gullet into the stomach; when it sticks, it is rejected after a time by cough­
ing or vomiting. Solids are often swallowed better than fluids. The latter 
are heard to pa~s !;)owly down the tube, and to enter the stomach with a 
loud noise. A bougie meets with no obstruction. The diagnosis is difficult 
from general dilatation, and may be impossible in old-8tanding cases unless 
other pnralysi:J is present. The patient should be fed by the stomach-pump, 
by nutrient enema ta (F. 211), and by pushing soft food down the m:iOphagus 
with n. probang. The palsy has sometimes been relieved by electricity to 
the resophagu•. 

DILATATIO!\'" OF TnF. m~oPHAGL"S (ektasia) is usually the result of ob­
:;tructinn, comnl('lll'ing immediately above a stricture ancl gradually extend­
ing upward. Ulcers, scars, and a warty state of the mucosa mny also be 
found, :lnd some of the scars may yield and form small diverticula. l\Iore 
commonly there is no ektnsia. above a. stricture, but hypertrophy of mur:1cle. 
In rare cnscs dilatntion of the gullet is conge11ital, in others apparently ac-
911fred, without any obstruction, ns a result, perhaps, of inflammatory suften­
rng or of fatty degeneration of muscle. Snme cases of lute appeunrnce and 
doubtful cause mny be congenital, but remain long without symptoms. The 
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dilatation may be enormous-e. g., twice the normal length and six: inches 
across, the course of the tube being sinuou~ 

SntPTO:'if~.-In stricture cases, regurgitation of large quantities of resopha­
geal contents is added to the signs of narrowing. In the second group, dys­
pbagia, r~jection of quantities of sodden food-perhups hours afLer ingestion 
-owing to the pressure of the cesophageal colJectiou on the trachea exciting 
dyspncea and cough; dullless near the spine has been found and referred to 
lung-disease. A bougie may pass easily, and free movements of the point 
may show dilatation; but it may also fail to pass some bend and lead to 
error. The symptoms may, it is said, disappear, even for years. 

The TREATMENT consists in proper feeding. 
D1vER1'lCULA OF THE CEsoPilAGUs.-Small funnel-shaped protrusions, 

traction diverticula, usually from the anterior wall iu the neighborhood of 
the trachea, are not uncommon from the dragging of scar tissue, due usually 
to inflammatory destruction of a bronchial gland. They cause no symptoms, 
but there is dauger that they will ulcerate, often from lodgement of a foreign 
body, and perforate the me<liastinum, pleura, pericardium, or some great or 
sma1l vessel. 

The so-cnlled hernial diverticula (Zenker) :ire rare, anrl almost always start 
from the mid-line, behind, of the pharynx, at a very weak spot, just above 
the junction with the gullet, where it is formed by inferior constrictor only. 
Zenker thinks that this predisposes to the hernia, and that an external in· 
jury or impaction of a foreign body is the exciting cause. !{(jnig (Deut.~che 
Chimrgie, No. 35) regards the constancy of their point of origin as evidence 
that some malformation-deficiency of inferior constrictor, a shallow fossa or 
actual diverticuluru-is their real cause, the mucosa being pushed out by 
force from within. Herou 'Yatson and others associate these di\1erticula 
with a brachial cleft which opens iuto the pharynx: about their point of 
origin, for it sometimes occurs with a congenital fistula. The largest speci­
mens are pear-shaped, bulgiog on either side of the gullet and reaching 
down even to the bifurcation of the trachea; and they consist of mucosa 
covered by a fibrous adventitia with a few muscular fibres round the neck. 

SYMPTOMS in hitherto described cases have not appeared till after thirty, 
and have lasted many years (eveu forty-nine, Rokitansky)-ultimately prov­
ing fatal in a large proportion of the cases. Food enters and gradually dis· 
tends the sac, and the larger this becomes the more does it come to lie in the 
axis of the pharynx and to displace and compress the gullet; consequently 
the symptoms increase steadily. They may be slighter in some positions 
than others, and patients sometimes find that by pressure at a. certain spot 
they can direct some food into the gullet. The neck swel1s on one or both 
sides during a meal, and pr~ssure in the sac will elicit gurgliug, and force 
gns and food into the mouth. Many patients do this and become regular 
ruminants (KOnig). Dyspncea may result from the filling of iutra-thoracic 
sacs. Sooner or later, by coughing, vomiting, or other movements, the food 
is r~jccted in various stages of salivary digeslion or of putrefaction . A 
bougie passes usually iuto the sac and moves freely in it; now and again by 
a lucky chance the gullet may be entered and the stomach easily reached. 

TREATMENT.-lt is usually impossible to feed by the stomach-tube, but 
enemata mu.y be giveu in addition to what the patient can get iuto the 
stomach-ofteo afLer hours of struggling. Such a state certainly justifies 
gastrostomy; and if the patient is not satisfied with a gullet outside his 
body, Kluge suggests that through an resophagotomy wound the neck of the 
sac should be cut oft: the resophageal margins inverted and sewu up with 
catgut, the sac drawn out (possible?), the cavity drained, and the whole 
operation done anLiseptically. 
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8D1PLE RTRIC'fURE OF THE m"OPHAGUR may rarely be congenital, the 
central part of the gullet being absent or solid. The small superficial ulcers 
in acute and chronic asophagitis are not known ever to cause trouble. TlinU3h 
may completely block the tube, and bas thus killed young children (Virchow). 
Diphtheria scarcely ever affects the part. Phlegmonous ro.~ophagitis is not 
known to have caused stricture, but may ]eave 
cavities, in which food collects, from the mucosa Fw. :W:!. 
not hen ling rlown after the pus has burat through 
it. Tubercu{a,. ulcers have been described, aud 
syphilitic are said not to be very rare; the latter 
do cause stenosis, nod the former would do so if 
they healed. Variolous ulcers cause only super­
ficial scars. Yet among the above we must look 
for the causes of a few simple strictures. In the 
great majority of cases, stricture results from the 
ttwrtllowing of caustic fluids, of which sulphuric 
acid is the worst, anrl strong solution of soda or 
potash the most common. This causes slough· 
ing and violent inflammation of the whole or 
part of the mucosa- the whole depth of the 
mucosa being often, the thickness of the wall of 
the gullet sometimes invo]ved. It is surprising 
with how little injury the gullet may escape 
when such fluids paS3 rapidly through it. In 
the worst ca:-es death results; in the slighter, 
more or Jess of the mucosa, and other parts per­
haps, are thrown off, the parts granulate, swal­
lowing becomes possible; then contraction sets 

~~' e0v~r:~b~~~g~~~tt~t~ele0:~~fi, ~nn:e,~f::l it~~~e: ~im~:~.1~~1r:r::r~'1'.'.~ 1:'. 1 ~1·;;;;~:~T~. 
the symptoms of stricture. These are increasing, 
almost unvarying, difficulty in swallowing: more or Jes~ anxious gulping 
and straining being required, together with mouthfuls of fluid, to wa~h down 
a bolus. Pa.in may be caused . If the stricture becomes blocked, food wi11 
of course collect above; it is regurgitated at once from a high stricture, 
either at once or after a little time from obstructions low down. A bougie 
meets an obstruction at a certain distance from the teeth, and perhaps passes 
through it into the stomach, or meets with one or more lower strictures, 
which may require smaller instruments. Ultimately the stenosis in severe 
cases becomes impassable. 

Simple stricture is said to be most common at the commencement of the 
gullet and at the cardiac end-two narrow spots. 

'l'RE.\T:irENT.-The c1iet must be carefully selected-well moistened, and 
no lumps should be present. Everything ihat hns been done for stricture 
of the urethra. appears to have been done here also. Dilatation by the daily 
pa.itrmge of bougies is always first tried, and if succe3sful the patient learns to 
use one: the dangers are perforation of the wall nnd the excitation of acute 
phlegmonous rnsophagitis. Krishaber recommends the soncle ii dhneure, a 
tube introducecl through the nose, used for feeding, and replaced as it 
loosens. Internal resophagolomy (Trclat) killed three out of twelve patient. 
and placed two in jeopardy-from peri·ccsophagitis and bleeding. Forcible 
dilatation, with cone-headed bougies running on a whalebone guide, has 
recently been practised with marked success by MacCormac (Lancet, Jan. 
30, 1885). 

When no bougie can be passed through a cervical strictm·e e.dernal 
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resophagotomy is recommended by some, anJ lliiter thiuks it justifiable low 
in the neck, if from it a thoracic stricture might be reached by the finger 
aud dilated. But the difficulty of maintaining a passage is so great thnt, in 
most of these cases, gai:;trostomy is done, or resophagoi:;lomy-the estnbli:shment 
of a fistula in the gullet below the stricture, a more difficult and less satis­
factory operation. 

SQU.\J\IOL·s E1'ITIIELIOM.A occurs usually after forty, chiefly in men and in 
dram-driukers, being sometimes due perhaps to cootiuued irritation of a· 
catarrhal ulcer. It may occur auywhere, but is most common in the lower, 
least so in the upper, third; the back of the cricoicl1 the poiut of crossing of 
the left bronchus nod the cardia are said to be scats of election. The growth 
is almost always annular and may have a villous surface, but it is usually 
ulcerated 1 aud its prominent edges present au "os uteri 11 aspect when seen 
from above or below; it runy be very limited or very extensive. l\fedi­
astinal and cervical glands are not uncommonly affected; in twenty-five of 
forty-two cases metastasis had occurred, and in twenty-seven perforation of 
the trachea, bronchi, or lung, causing septic broucho-pneurnonia1 or of the 
pleura, pericardium, or surrounding connective tissue. Death from perfora­
tion of a large vessel is rare. Two years is the extreme duration 1 and eight 
months is said to be the average (1\la<'kenzie). 

SYlIPTOMS.-Those of stricture. The age of the patient, the absence of 
the chief cause of simple stricture (corrosive action), the presence ofa swell­
ing on the left of the trachea, moving with the gullet, the prefl;ence of en­
larged glands here, blood in rejected food, and easy bleeding on introducing 
a bougie are the points of diagnosis from simple growth. 

TREA'l'i\JE~T.-Radical treatment is possible ou1y in the neck. Billroth 
suggested and Czerny successfully carried out resection of lhc gullet (one and 
a half inch), the woman being well and at work five months after the opera­
tion, feediug herself through a fistula. The operation began as for cesopha­
gotomy, the growth was felt, the cesophagus containing it separated easily 
from the trachea and spine, and cut through above nod below the mass; the 
stomach-end was sewn in the wound. No glands were involved. This case, 
it will be seen, was singularly favorable; yet, as KOnig says, the result was 
so good that further attempts should be made. Tben, should extirpation be 
found impossible, a fistula below the growth can be established. 

Usually careful feeding, the use of euemata as aids, and the occasional 
passage of a bougie are persevered with until they become all but impossi­
ble; then, when the patient has suffered almost all the pangs of starvation, 
gaslroslomy is done. '£he results of tbis operation and of resophagoslomy for 
cancer are consequently very bad. By performing one or other, and prefer­
ably the former when resection is impossible1 as soon as the patient has real 
difficulty in obtaining sufficient food by mouth, the results would greatly 
improve, the patient would be sa.ved a great dea.l of suffering, he would not 
die of hunger, and growth of the cancer would not be stimulated by the 
irritation of food nnd bougies. 

As an alternative, C. J. Symonds passes through the stricture nod leaves 
in a gum-elastic tube, ending above in a sruall funnel, which rests on the 
face of the growth; it is drawn out by an attached thread. It gave rise to 
abscess in a case of Banvell's (Brit. Med. Journ., Jan. 17, 1885). 

SrnPLE Tu11ons of the oo•ophagus are very rare and mostly polypoid. 
The commonest are mucous and adenoid; myoma bas been seen. 

DrAGNOSH! OF STRICTURE.-The symptoms of the various diseases of th.e 
cesophag-us above considered nre so similar that the difforential diagnosis 1s 
often difficult. If we put aside the drunkard's catarrh, stricture, fibrous or 
epitheliomatous, is by far the commonest disease of the part; and the points 
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of distinction between the two forms have been given . Spasm, even in a 
first attack, can hardly be taken for either, though impaction of a bolus may 
be the first sign of stricture. Palsy, dilatation, and diverticulum are all very 
rare. The bougie, apart from collateral evidence of nervous disease, dis­
tinguishes palsy from stricture; also dilatation unless this is very great, and 
the instrument always hitches in a bend; and divertiC'ltlwn, where the symp­
toms are typical, should present little difficulty. 

But before diagnosing "stricture," it is necessary always to examine the 
whole length of the tube for evidence of any external pressure on the cesopbagus 
-by goitres, tumors, and enlargements of the cervical glands, retropharyn­
geal abscess, aneul'isms of' the aorta or great vessels, or enlargement of the 
bronchial or medinstinal lymphatic glands. Aneurisms and abscesses have 
been burst by bougies; before passing one, therefore, the chest should be 
carefully examined, and signs of embarrassed circulation or respiration 
mllst be looked for. 

CEsoPJIAGOTOMY may be required (1) for the removal of foreign bodies, 
not merely from the cervical, but also from the upper thoracic region; (2) 
for the division of a simple stricture or dilatation of one below the opening; 
(3) for the examination of an epitbeliorua with a view to resection or to 
resopltag(lstomy below it; ( 4) for the direct treatment of a dive1ticulum 
(page 556). 

lf a. foreign body projects on one side, operate on that side; otherwise 
choo.se the left side and turn the face slightly to the right. l\Iake a cut on 
to the sterno-mastoid edge from the sternum to one-half inch above the 
cricoid; draw the muscle well out and divide the fascia in the line of the 
wound; draw the omo-hyoid in or out according to the height at which the 
gullet must be reached; free the lateral lobe of the thyroid body, tying the 
inf. thyroid if it is divided. If more room is wanted, divide the sternal head 
of the sterno-mastoid. Stop all bleeding as the operation goes on. Draw 
the thyroid body and depressors in, the sterno·mastoid aud carotid sheath 
out, working with forceps and the handle of the scalpel, and the cesophagus 
will be seen as a red, longitudinally sti·iated, flattened tube i open it longi­
tudinally, between two sbnrp hooks (KOnig), a few lines from the oosopbngo­
t racheal groove, that the recurrent laryngeal may be spared. A foreign 
body may be cut upon directly. The resophageal wound should be closely 
sewn up wjth catgut, and tbe wound treated antiseptically. If a fistula is 
wished for, sew the edges of the cesophageal cut to the skin. If resection is 
intended, the incision must probably reach to the hyoid. 

GASTHOS'fOJ\IY.-One finger's breadth below the left ribs make a one and 
a half inch cut, having its centre opposite the tip of the tenth rib cartilage, 
and divide successively, by light sweeps of the knife, the fat, some fibres of 
the ext. oblique and of' the sheath of the rectus, the margin of' the rectus, the 
tendon of the int. oblique, and the muscular fibre of the transversal is beneath 
it; the latter in thin subjects must be picked up with forceps and divided 
with great care by a knife held on the fiat, for the peritoneum may be quite 
close to it, though, ordinarily, one finds and tears .through a thin fascia 
trnnaversalis and some subperitoneal fat before reaching it. Tie all bleeding 
vessels. Pick up and notch the peritoneum, and slit it up to the full length 
of the wound. If the stomach does not pres·ent at once, pass two fingers into 
the abdomen, touch the edge of the liver, and glide beneath the left lobe as 
far back as possible; the viscus then beneath the fingers is the stomach and 
must be drawn forward. It is thick, quite smooth, having no bands, and 
has a wide surf'H.ce. Hold a piece in the wound with ring.forceps, or by 
means of two t hrcnds passed through the outer coats; these may be left in 
Lill the stomach is opened. Attach it all round by closely set fine silk stitches 
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passed through the serous and muscular layers of the stomach, the parietal 
peritoneum drawn out from beneath the muscle and the skin i the mucous 
membrane slips easily from between the finger and thumb when the wall is 
gently pinched. The object is to secure a large surface·contact between the 
stomach and parietal peritoneum, and not to open the viscus. Pnss all the 
stitches before tying any. The skin·wouncl may be shortened by a stitch at 
either end. Dress antiseptically and feed by rectum for four days, if the 
patient is not too weak; then make a puncture with a tenotomy-knife, held 
quite short, and insert a small corked tube until a fistula is established. 
Such an opening is closed by the mucous membrane. If a lttrge opening is 
made, the gastric juice always escapes-it may do so through a small one­
and digests the epidermis of the abdomen, which must be protected by an 
ointment. 

At first only milk aud egg beaten up should be introduced i later mince, 
mashed bread, etc. In a case of fibrous stricture, operated on by Trendelen­
burg, the boy masticated his food and blew it down a tube into his stomach, 
thus enjoying bis food, and obtaining the advantage of salivary digestion. 

Of 103 gastrostomies for cancer, 50 lived more than 1 week, 37 less than 
3 months, 3 for 3 months, 4 for -1 months, 3 for 6 months, 1 for 7 months, 2 
for 8 months (Blum, .tb-ch. Gen. de ilfed., Nov. 1883). The later results 
show improvement from earlier operating and safer methods. 

UsE O.F Tll:E STOMACIT-PUMP.-Tbe tube is introduced in the same manner 
a.11 the oosophagus bougie. In order that the tube may not be bitten, it is 
usual to place a gag, having a hole for the tube to pass through, in the 
mouth of any resisting patient. The tube has been passed down the trachea, 
and the lun&rs injected. Before pumping out the contents of the stomach, 
one or two pints of water should be injected, and all should not be pumped 
out or the mucosa may be torn to shreds. (Sir T. 'V n.tson, "On the Abuse 
of the Stomach-pump,'' Lond. Med. Gaz., vol. xvii.) Pumping water in and 
out should be repeated till it returns colorless. 

A soft rubber tube with a bulbous end is much safer than the gum-elastic; 
when pushed into the pharynx, it is carried down by deglutition. The 
stomach can be filled through a funnel, and washed out by siphon·action 
when the funnel is lowered. 

INJURIES AND DISEASES OF THE LARYNX. 

The LARYNGOSCOPE consists of two parts: (1) the reflector, a circular mirror 
of about nine-inch focus, eccentrically connected by a ball-and·socket joint 
to an elastic band round the head, so that it can be worn u pou the forehead 
or brought down in front of either eye, when the observer looks through a 
central aperture in it; (2) the throat-mirrors, varying from one inch to one­
half inch across, and attached at 45 degrees to long-handled sterns. 

JJiode ~( Use.-Bright daylight, or light from a good lamp with a con­
denser, may be used. The patient sits with the light behind, or to one side, 
facing the surgeon, who reflects the light into the patient's throat. The 
surgeon now warms the throat-mirror to a little above the temperature of 
the body, testing it upon his hand, that the breath shall not condense upon 

~~pk~!e:nJh~ofS:i~t0:o~:~:d~ve~iI~~sh!0~~~~d~~:s sili!~;:r:;d~!i:~:r,t!~i!~n~ 
with it the soft palate and uvula, without touching the pharynx, which 
excites retching. Light from the reflector is directed on to the throat-mirror 
and thence on to the parts below it, and the surgeon thus gets a view of the 
back of the tongue, of the epiglottis, and at last of the rima glotti<lis. It is 



TllE l>I AGXOSIS OF FOREIGS BODIES . 561 

e~sential to stucly the normal glottis, its movements in breathing and in 
uttl'ring the broad A. 

The Jnryngoscope is used not only in diagnosis but to guide the application 
of remedies and to enable certain operative procedures to be undertaken. 
For the~e purposes the surgeon requires both hands-so the patient must 
hold hiR own tongue; it is then possible to seize with enclolaryngeal forceps, 
and to extract some foreign bodies, to scarify cedematous parts, to apply 
lr:>tious and powders to the glottis with a brush bent at an angle, to remove 
polypi with forceps or snares, or to apply galvanism. 

Rhinosr:opy.-By drawing forward the uvula with a hook and introducing 
a mirror with its face upward, a view of the posterior apertures of the nares, 
turbinated bones, and adjacent parts may be obtained. It is useful iu the 
diagnosis of polypi and ulcers of the nasal cavities and of the Eustachian 
tube; but rhiooscopy is not easy. 

FoR1:;mN Bonn:s IN THE Arn-PASSAGEs.-Occasionally when a suddc.n 
inspiration is made, or when swallowing is carelessly performed, and espe­
cially in patients suffering from impairment of sense or motion n.bout the 
glottis, a foreign body floating in the air, or in the mouth, on being swallowed, 
m1iy be drawn through the open glottis. The bodies thus entering are very 
,·arious and include pieces of soft food, pins, coins, nutshells, and other hard, 
an<l often ang:ular, substances. Bourdillot found that of 166 cases 80 were in 
the trachea, 3.3 in the larynx, 26 in the right, and 15 in the left, bronchus. 
The reason why bodies usually enter the right in spite of its being the less 
obligue of the two bronchi, is that the spur between it and the left lies to the 
left of the mid-line of the trachea. 

Foreign bodies may become impacted at some point, or may remain free, 
changing their position from time to time in consequence of movements of 
the body, or of coughing and forcible respiratory movements. They, of 
course, obstruct the entry of air in proportion to their size-perhaps at once 
and completely1 perhaps imperceptibly i but they obstruct also by causing 
spasm of' the glottis, which may prove fatal at any time, and will be the more 
severe when the body is hard 1 angular, an<l lodged in, or strikes against, the 
ln.rynx than under other conditions. This spasm is indicated by croupy 
symptoms-difficult, whistling, or whooping inspiration; fits of hard, metallic 
coughing, acc0mpanied by much distress and obvious signs of <lyspncea. The 
loca.1 irritation of the body causes increased secretion of mucus, which neces­
sitates cough i thu~, with even small, soft bodies, a violent fit of coughing 
usually follows any prolonged sleep and consequent accumulation of mucus. 
When impacted, fixed pain often indicates the situation of the body-pain 
meaning injury to the tissues. Sooner or later, if a body remain in the air­
pas.:;ages it cause~ ulceration and the formation of a cavity, in which it may 
become encysted and remain quiescent for years; but finally 1.mppuration 
usually occurs, and the patient <lies with signs of phthisis, broncho-pneumo­
nin, or bronchiectasis. The foreign body may be expelled even after years, 
but it may be too late to save life if serious lung symptoms exist. 

The result.s according to Durham are: (1) Expulsion, at once or later, 
when the case usually ends in recovery. (2) Death from asphyxia, at once 
or later, from hemorrhage from the iunominate or some pulmonary vessel, 
from 0•1lema glottidis, ulceration of larynx, ulceration of lung, or empyema 
from spread of ulceration to pleura. C3) A body has rarely escaped through 
an absces.s pointing on the surface of the thorax. (-1) Recovery or death 
may follow an operation for removal of the body. 

The DIA0~0.-;1s 01~ FOREW)I" BODY may be difficult in young children, 
or when it has eniereJ during a. fit or some accident or other distracting 
occurrence. Always inquire in cases of sudden onset of laryngeal symptoms 

36 
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whether th~ patient had anything in his mouth i sudden onset nnd intermit· 
tent character of symptoms, and absence of fever and of general symptoms, 
point strongly to foreign body, as also does expiratory dyspncea, that of 
laryngitis being inspiratory. Similar symptoms may ari..;e from impaction 
of a foreign body in the cesophagus (p. 553). Dysphagia would then be 
present and a bougie would find an obstruction. 

(a) Foreign Body in the Larynx.- Sometimes a person who is busily 
laughing and talking during a meal, suddenly rises from table, attempts to 
put his finger into his throat, speedily turns blue in the face, and then drops 

~h~v1a~;:~· artnp~~~er71~!0~1o~rai~~~h/~P~f!b1e i~O tl~:~1xr:r i7p:u;~5d:! 
inspiration be made through the mouth when filled with food . The surgeon 
rarely arrives in time to do any good; but, if on the spot, he should rapidly 
search the pharynx with bis finger and remove the obstructing substance if 
possible; and if not, he should open the larynx immediately, and pass a 
probe up through the wound, so as to push the substance back into the 
mouth. 

In less acute cases, the entry of a foreign body usually causes much 
distress and coughing for an hour or two ; it then subsides, to recur at 
more or less frequent intervals. It is now shown to be in the larynx by 
fixed pain there, frequent spasmodic cough, breathing usually croupy with 
more or less constant sense of suffocation, hoarseness, or aphonia, and absence 
of lung-symptoms; sharp laryngitis often supen·enes. The body may be 
seen with the laryngoscope. The symptoms are less urgent when the body 
is in a sacculus than when in the cavity of the larynx. 

(b) 'Yhen the foreign body is impacted in the trachea, or even across the 
cricoid, the distress may be slight for some time-fixed pain and tenderness, 
with wheezing breathing, heard best by a stethoscope at the spot, being the 
chief symptoms. 

(c) The foreign substance 1nay be loose in the trachea-especially if it is a 
button, pebble, or other smooth body. The violent coughing and sense of 
suffocation caused by its entry soon subside; but every now and then there 
are violent fits of coughing and spasmodic difficulty of breathing, during 
which the substance may be heard by means of the stethoscope, or perhaps 
may be felt by the finger to be forcibly impelled against the upper part of 
the larynx. 

(d) If a body lies free in a bronchus or one of ita main divisions, the entry 
of air to the corresponding lung will be prevented or impaired, the move­
ments will be diminished, the note over the part remains resonant, vesicular 
breathing is feeble, absent, or concealed by sibilant breathing through the 
obstructed tube. The body may be coughed np against the larynx, and may 
on returning enter the opposite bronchus. 

TREATMENT.-The symptoms may be so urgent as to necessitate the im· 
mediate opening of the windpipe; but usually there is no such urgency. 
The patient may indeed present few or no symptoms. We know, however, 
that at any moment the foreign body may be displaced, coughed up into the 
larynx, and there become impacted, causing perhaps fatal spnsm before 
relief can be afforded. On the other hand, if the body is firmly fixed and 
remains so, we know that this will almost certainly lead to ulceration and 
probably death. On both counts soft bodies, such as bits of apple or carrot, 
must be regarded ns much less serious than hal'd angular ones; nevertheless 
they are too serious to be left to the chance of spontaneous expulsion. The 
reason why this does not more commonly occur is that the entry of a body 
into the larynx at once excites spasm of the glottis. The main treatment of 
these cases is, therefore, opening the windpipe that a way out for the body 
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may be provided. The advantage of this treatment appears from Durham's 
figures: of 271 cases not operated on, 156 recovered and 115 died; of 283 
operated on, 213 recovered and 70 died-12 cases of h:iversion and 3 of 
direct extraction being included among the latter. Moreover, after trache­
otomy the body escapes by the wound much more often than by the glottis. 

Before opening the windpipe, however, an attempt may be made to remove 
the body through the glottiis if it can be seen and the surgeon is skilled in endo· 
]aryngt'al work ; cocaine should be used to deaden sensation. 

If this canuot be done, give chloroform, fully, i111:ert the patient, shake and 
strike him on the back; this is especia1ly likely to succeed with a heavy body 
like a coin or button, but it must never be attempted unless everything is 
ready for immediately opening the windpipe should the body become im­
pacted in the glottis. 

Should no favorable result ensue the windpipe should be opened. In 
many cases the urgency of the symptoms or the size and weight of the for­
eign bo<ly-e. g., a coin or a piece of tracheotomy tube-leave no doubt as 
to the propriety of this procedure; but in many others, especially when the 
body is a small bit of food-stuff movable in the trachea or bronchus, and the 
symptoms are not urgent, the justification of this measure rests upon statistics 
such ad those above given; they show the chance of expulsion and of re­
covery to be very decidedly greater when the windpipe has been opened. The 
surgeon mny, however, think it right to delay operation, especially in hos­
pital, where it could be speedily performed in case of sudden dyspncea. The 
patient should then be kept quietly in bed under the influence of' bromide of 
soda to diminish the sensitiveness of the larynx. Instruments for immediate 
operation should be kept ready. 

CaOICE OF OrEUATION.-,Vhen the body is loose in the wiudpi1)e, crico­
tracheotomy, or high tracheotomy, is the best operation. Usually the body 
is expelled at once, or soon after the opening, coughing being always excited 
an<l air enteriug freely. If not, and it is in the larynx, it may perhaps be 
at once extracted through the wound; or inversion and succussion may now 
be tried without danger from spasm. The wound must be kept open by a 
dilator. If after two or three days the body is still lodged, the trachea 
should be explored. 

When the body is impacted nnd its situation known, the opening should 

~~s~n:1~t~ji~~. b~~~vs,i~/f~ 1b~s~~b~~~et~1::yi!x~I~~y~~ot~~~~~;egr~fer~bt~h:ri~~~ 
tracheotomy, should be done, the body felt for with a probe or seen after 
illumination of the larynx with a reflector or small electric light, and ex­
tracted with forceps. If this cannot be done tbyrochondrotomy must be 
performed. 

If the body be fixed in the lower part of the trachea or bronchi, the lowest 
site should be selected for the operation, so as to be as near as possible to the 
impacted foreign body. The body must then be sought for as above said, 
and au instrument suited to its nature selected for its extraction. A bit of 
wire variously bent is frequently most serviceable. Thus, in a case in which 
a tracheotomy tube broke from its shield and became impacted in the right 
bronchus, ~fr. IIulke employed successfully a stout piece of copper wire 
slightly curved to the right and bent at the end into a narrow elongated 
hook, which pnesed through the tube and became fixed upon its lower edge 
(Tra11s. Jfed.-C'hir., 1871). Mr. Durham has invented an ingenious flexible 
forceps for the same purpose. 

These endolaryugeal operations are very difficult. The introduction of 
iu!'truments even under chloroform excites violent cough, but painting with 
cocaine will probably prevent this. If they fail there is nothing to be done 
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except to maintain an opening for a week or two in the hope that the body 
may be expelled i then, if expulsion does not occur, the wound must be 
allowed to heal. 

SCALDS OF THE GLOTI'IS usual1y occur in young children who try to drink 
out of a kettle, and inhale the hot steam or actually get some hot water 
to the back of the throat. Corrosive fluids may act similarly. 

The symptoms of cedema glottidis-suffocative cough and extreme dyspuooa, 
chiefly inspiratory-come on more or less sud<lenly, though perhnps not for 
some hours. 

to ~::~~ftif~ ~~~c~~;i1i~~!~1~::ti:;,a~/r:~Ys~:~~~=~i~~s~d~\~!~~ F~~~~0i~!~ 
FRACTURES OF TlIE 0::; HYO IDES, TrrYROID OR Cmcorn CARTILAGE are 

rare accidents, produced by blows or falls on, or squeezes of, the front of the 
throat. The sym11toms are pain; displacement of the fragments; dysphagia 
from pain; early dyspncea from displacement, spasm, blood, or later from 
cedema glottidis or emphysema; often loss of voice; hemorrhage from the 
mucous membrane, which may be lacerated: or emphysema. The treatment 
must depend on the urgency of the symptoms, which may be but slight; but 
the accident is usually serious, fifty of sixty-two cases dying i every case in 
which the cricoid was broken died (Durham). Attempts to reduce dis­
placement may be made from the mouth, from a tracheotomy wound, or 
with a fine hook passed through the skin . Ice may be applied outwardly if 
hemorrhage is free or inflammation violent. The trachea must be opened at 
once for urgent dyspncea from any cause, and a stomach-tube or enema.ta 
used if the patient cannot swallow. 

ACUTE LARYNGITIS.-CAUSES: Cold and wet, wound, fracture of byoid 
or larynx, steam, hot water, flame or hot air, irritant gases or chemicals, and 
the poisons of some acute specific diseases-especially scarlatina and diph­
theria, less often measles, smallpox, erysipelas, and syphilis. It may arise 
also by extension from other parts-e. g., the trachea. or the fauces. ~ As a 
result, the loose tissues about the upper opening of the glottis become red and 
swollen, perhaps to such an extent as to conceal the cords (cedema glottidis); 
mucus or mucopus is formed in moderate quantity, and in diphtheria the 
surface is covered with the characteristic membrane. The aryt~cno-epiglottid 

folds are always the parts most swollen, whilst the 
Fto. 203. true cords suff~r little, their mucosa being thin nod 

closely adherent i hence they form a considerable 
barrier to spread of inflammation from the upper 
to the lower part of the larynx. 

The SYMPTO:'!IS are: Some dryness or soreness 
about the fauces, rendering swallowing painful, 
and tendency to keep clearing the throat; some 
pain and tenderness about the thyroid; hoarseness 
or aphonia i painful cough, at first croupy then 
aphonic; breathing may be easy, but usually there 
is some dyspnroa and wheezing, especially in in­
spiration, and if cedema supervenes, or spasm, the 
dyspncea may be extreDle and cause sudden as­
phyxia, or insensibility and more gradual death. 

<falcma or tlrn gl•iltie The great and often sudden swelling of the folds 
about the entry to the larynx, spoken of as cedema 

of the glottis (Fig. 203), is usually of inflammatory origin; but it is much 
predisposed to by the presence of Bright's disease, or of cardiac insufficiency; 
it may, however, in these cases be only part of a general dropsy; and as a 
simple dropsy it may result from pressure on the cava superior. 
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TnEAnl.E:XT.-Forbid talking. A moist atmosphere and an equable tem­
perature of GO, to G5:> should be obtained; the frequent inhalution of steam 
alone, or containing benzoin, creasote, or conium; mustard poultices to the 
throat, hot mustard baths to the feet, a purge, a dose of pulv. ipecac. co., and 
or<linary means to promote sweating. Should the dyspncea become urgent, 
scarify the swoJlen parts, or at once do laryngotomy or high tracheotomy. 
For the treatment of diphtheria, see p. 552. An acutely inflamed throat in 
early syphilis requires the administration of mercury, and the use of a mer­
curial gurgle or the application of calomel in vapor to the glottis. 

CnRONIC LARY:XOlTIS may be a sequel of the acute form, or it may be 
chronic from the first 1 arising from cold or from over·use of the voice (apho­
nia clericorum)1 usually, in states of depressed health, from syphilis, tubercle, 
and leprosy. In each form the history is of great importance in diagnosis, 
and in syphilis, tubercle, au<l leprosy, corroborative evidence must be looked 
for. Usually tube1·cula1' laryngitis is distinctly secondary in time to ordinary 
phthisis. It begins insidiously and slowly, causes aphonia, frequt:nt cough 
with mucous, purulent, or blood-stained expectoration, dyspncca, and dys­
pbagin. At first the arytrcno-epiglottid folds form two large, pale, pear­
ebapecl swellings, their stalks diverging toward the sides of the epiglottis; 
later, gray-based ulcers form and destroy not only the soft parts, but also 
the cartilages, portions of which are expectorated. Abeces~es and sinuses 
form 1 and hemorrhage occurs from small1 and sometimes from large, vessels. 
Swallowing may now be impossible from food passing into the larynx, and 
hectic supervene~. The disease rs probably always fatal. 

In secondary 81jphilis, injection, swelling, and mucous tubercles with super­
ficial ulcers may appear; but in late syphilis, gummnta form in the subnrn­
cous tissue, break down and form deep ulcers. Here the epiglottis suffers 
first and is often destroyed. Necrosis and expectoration of cartilage are also 
common, nncl destruction is more rapid than in tubercle or in malignant 
disease. The palate and pharynx are often ulcerating simultaneously. 
W'hen healing occurs, there is much scar-contraction, and often stenosis of 
the larynx. 

Tn1::°A·r:i.rnN1'.-Simple chronic laryngitis requires rest of the voice, the 
avoidance of exposure, and attention to the general health. Locally astrin­
gents-tannin, iron, nitrate of silver (grs. v ad 3j)-ruust be frequently 
applied, and alum gargles should be used. Frequent or constant (by iodine) 
counter-irritation is beneficial. 

For tvbereular lm-yngitis one has only to treat symptoms by sedatins in 
vapor or fluid form locally, but also taken by mouth. Syphilitic laryngitis, 
in addition to ordinary antisyphilitic treatment, requires mercury locally as 
above advised. In either form laryngotomy may become suddenly ncceesnry 
on account of rederua or the impaction of a piece of' cartilage in the glottis. 
Bryaut has proposed tracheotomy in severe cases simply to give rest to the 
part•. In tubercular disease the tube will probably be retained to the end, 
and in syphilitic it may be that stenosis consequent upon healing will neces­
sitate its retention. 

:KF:w GnOW'JR~.-By far the commonest ispapillGma, conEisting of multi­
ple \\arty growths cover£>d by scaly epithelium, and usually springing frc,m 
the true cordti or from the root of the epiglottis; considerable cauliflower 
mnEHS Tf'E:ult (Fig. 20-1) which often recur after removal. They mny result 
frMn C'hronic catarrh, and commonly begin in children . A firm or soft 
St'Esile or pedunc:ulated fibroma (Fig. 205) occurs commonly on tl1e cords and 
part~ uboYe them; rarely on thoEe below. 1Jliwot18 polypi really belong to 
thi:-; cine~, hut are infrequent. The EJymploms are hoar::-rnese and loEs of 
voice, if the tumor be situate near the chordre vocales; cough of a croupy, 
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suffocative character i dyspnooa, gradually increasing with the growth of the 
tumor, coming in suffocative fits, at last fatal-the tumor, if within the tra­
chea, being driven up between the chordre vocales by expiration, or, if 

F10. 204. 

Wart.a of the larynx, for which Jaryn;;;otom~·bas~n 
performed. llid,ll1·11exl10!!p.31us 

]!"'10. 205. 

Lary11gca.lpoly1111",lll~euwi1h the 
lary~gOllCOJll'. 

attached to the epiglottis, drawn down by inspiration. 'l'he most distinctive 
symptom is a valvular flapping sound, heard or felt when the tumor moves 
during respiration. In more than one case the tumor, or a portion of it, has 
been torn off and coughed up, or has fallen into the trachea, the patient 
dying suffocated . Other simple tumors are very rare, Lipoma, myxoma, ade· 
noma, or chondroma starting from the cartilages. Small mucous cysts occa· 
sionally occur. 

Sarcoma is rare and generally spindle-celled. 
Epithelioma (sqnamous) is the cancer of the larynx; is not very uncom· 

moo, and affects men chiefly. It usually begins on or between the true and 
false chords. The mucous membrane appears thickened at a certain spot 
whence infiltration spreads. The surface may be papillary from the first; 
but it often ulcerates widely, destroys the cartilages, and invades the pharynx 
and the parts superficial to the larynx. The symptom~ are: Hoarseness, 
rare]y complete aphonia, pain, cough-ultimately with thin, bloody expec· 
toration and foul breath-perhaps dysphagiaand dyspnooa. Involvement of 
glands is always late, six to twelve months or later. 

1'REATME,.T.-Siruple growths should be dealt with by endolaryngeal 
methods--i. e., by the introduction Of forceps or other instruments, through 
the glottis if necessary, under guidance of the laryngoscope--th~ patient 

~~I~;~s~~~~e t~j~~~~u~~ ;~1 ~~ap1; ~\~r~t:g~ts~~~r ~0r !~::a~~h~~s~:~~:;!~i:0~; 
to incise a cyst. Special practice is, however, required. Repeated removal 
of recurrent papillomata may be necessary. Should the method fail or be 
inapplicable, and symptoms demand relief, the choice lies between thyro· 
chondrotomy1 for removal of the growth, and extirpation of the larynx. 
The latter, of course, would not be thought of, except in serious cases; and 
the results of the former are not so satisfactory as to justify recourse to it 
lightly; for papillomata not uncommonly recur after it, and aphonia may 
be permanent. 
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0PEHATIOXS ON THE LARYNX A!'D TRACHEA. 

These are laryngolomy, tracheotomy, thyro-chondrotomy, and extirp(ltion of 
the larynx-the two former being by far the most common. For all a good 
light should fall on the neck, the shoulders should be slightly raised, and the 
bend allowed to fall back over a sandbag beneath the neck. 

L.\HYNGOTO)IY.-)Iake, down to the cartilages, a one-inch inc!sion, having 
the crico-thyroid membrane as its centre; and then, whilst retracting the 
edges, make a free transverse cut in tbis, which is felt as a soft depression 
between tbe cartilages, in the adult, about one inch below the pomum Adami 
(Fig. 211). Care must be taken not to operate in the thyro-hyoid space, 
and in opening the membrane the knife must be held short, like a pen. A 
laryngotomy tube, flattened from above down, is now inserted. This opera­
tion can be done literally in two cuts, but it is advised, in cases of great 
urgency, to use only one-to thrust a knife at once through skin an<l crico­
thyroid membrane. This, perhaps, gives rather greater openness of the 
wound when the patient throws up his head fr6m dyspnooa.; but there i~ a 
greater tendency to afaial fistula. The danger of bleeding from the crico­
thyroid arteries is very slight. 

TRACIIEOTO:\IY mny be performed above, through, or below the isthmus 
of the thyroid ; the Just, or low operation, is neceiisary only for foreign bodies 
impacted in, or pressure low clown upon, the trachea, and as a prophylactic 
measure in laryngectomy; but a high tracheotomy may require extension 
downward in diphtheria (p. 553). 

This operation is always an anxious one when done for dyspnooa, and in 
children: the need for haste, the vascularity and congestion of the parts, the 
up and down movements of the trnchea, and frequently the shortness of the 
neck and depth and small size of the trachea, ofLen render even the high 
operation extremely difficult-much more so the low. 

At least two trustworthy assistants should be present. Onc1 _whose duties 
are most importnnt, stands nbo\•e the patient, a <louble blunt hook in each 
hand i he retracts the tissues as the operator divides them, and by making 
equal traction upon either f'icle1 keeps the cleft in which the surgeon cuts 
exactly in the mid-line. His own guides to this are: The chin of the patient, 
kept vertical by a. hand nud forearm on either side of the head 1 and the 
supraslernal notch. The o~her stands opposite the opera.tor, sponges with 
his Jeft hand, whilst with his right he quickly clamps any vessel that ma.y 
he cut or in the way. The chloroformist stands above the opera.tor. 

Hwn TnACBEOTO:UY: CRrcO-TRA.CHEOTOlIY.-The skin being steadied 
and stretched by a finger and thumb on either side of the trachea, make a 
free one noel a half to two inch incision in the mid-line, downward, from the 
cricoid cartilage, 1woiding, if possible, any visible vein. Tbe skin and fat 
are retracted, and the interval between the sterno-hyoids is then usually 
seen in the mid-line; the deep fascia is opened here throughout the wound, 
and the mu~clcs retracted; the red, rounded thyroid isthmus now appears 
below; pick up the fascia which binds it to the trachea a. little below the 
cricoid, and divide it transversely and freely. 'Vheu the upper ring of the 
trachea is bare, put the handle of the scalpel into the wound, push down the 
isthmus till two or three rings are clenr1 and let the second assistant take it 
with a hook; next, with the left hand, fix a sharp hook from below up into 
the trachea a little to the right of the rnirl-line; now hold the kn ife like a 
pen, three.quarters of nu inch from its point, a.nd resting the fourth and fifth 
fingers on the neck, divide from below up two or three upper rings, of which 
the cricoid may form one if convenient. Usually the outer part of a bivalve 
canula is now taken, and, its limbs being squeezed together1 passed into the 
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trachea through the s1it, opened by traction on the sharp hook; lhe inner 
tube is introduced within the bivalve, the sharp hook removed, and the 
canula tied in with tape passing round the neck Fig. 20G I. When n. ennuis. 

FIG. ~Oil. 

other than the bivalve is .to be used, it is well to cut out a small ring from 
the front of the trachea, before making the slit in it, to facilitate introduc· 
tiou; this, or a long incision, is absolutely necessdry with the larger tubes. 
Immediately the trachea is opened air is heard entering, coughing occurs, 
and tracheal contents-blood, mucus, membrane, or foreign body-are often 
expelled in spite of the very general immediate insertion of a tube as above 
described. To permit this desirable expulsion it is much better to hold the 
tracheal slit widely open for several minutes with hooks or a dilator i and 
in diphtheria (p. 553), membrane should be carefully searched for and 
extracted thoroughly with forceps, brush, or feather, before any tube is 
introduced. 

TRACHEOTO:'>IY TIIROUGII THE IsTHMGS.-If there is any difficulty in 
drawing down the isthmus of the thyroid, divide it in the mid·line, between 
two pairs of artery forceps clamped on to it. It is said sometimes to give 
rise to troublesome hemorrhage, but this does not seem common; after the 
above section the cut ends might be tied easily. 

Low TRACilEOTOl\lY.-The incision must be a free one, proportioned to 
the depth of the trachea; in children it must begin not far below the cricoid, 
and end in the suprasternal fossa. Below, a transverse branch between the 
two ant. jugular veins will perhaps be divided. The skin an<l fat being re· 
tracted, a narrow muscular interval between the sterno·hyoids is seen in the 
mid-line and opened; these muscles diverge below, and when they are sepa· 
rated the sterno·thyroids are seen, close together below, but soon diverging; 
the fascia between these is picked up, notched, and slit up. The front of 
the trachea, crossed above by the thyroid isthmus, is now exposed, and de­
scending upon it are the large inferior thyroid veins, freely communicating 
with each other; these must be separated, any requiring division being 
clamped first. '1 he trachea is then opened as above directed. 

Dijjic-ulties.-The thyroid veins form a chief difficulty in this operation, 
when they are much congested, so that every little branch bleeds i it is wise 
not to spend time trying to secure small twigs, but open the trachea as soon 
as possible, and introduce the canula; bleeding will probably cease as the 
asphyxia I stale is relieved. The tube and trachea may fill with blood; if it 
is certain that diphtheria is not present, no better means than sucking can 
be found to empty them: but it does not seem right to run the really great 
risk of diphtheria. when the chance of saving life is so poor. ,V. R. Parker's 
trachea-aspirator should be kept at hand by everyone likely to do tracheotomy. 
Other difficulties in low tracheotomy arise from the occasional presence on 
the front of the trachea of a considerable artery, the thyroidea ima, usually 
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from the innominnte; from the crosaing of the trachea abot•e the stem um by 
the inuomioate artery, a right carotid springing from the aorta, or the Jeft 
innominate vein; nod lastly from the meeting of the thymus and thyroid 
bodies. 

If a child does not breathe after introduction of the tube, it may be that 
artificial reopirntion is necessary, or that the tube is not in the windpipe, or 
it has pushed a flap of membrane before it, perhaps into the bronchi, or the 
tube is full of membrane or blood . 

In all the:;e operations it is essentia1 to keep to the mid-line i in the ab­
sence of a good assistant, the forefinger, feeling the trachea, must act as 
guide. It is sai<l that the carotid has been wounded. 

Other difficulties and dangers will arise if the trachea be not fixed with a. 
sharp book nn<l opened with a knife guarded by the finger, and if the tube 
be not introduced as described. 

Other modes of operating.-Dr. Edwards fixes the trachea by a sharp hook, 
grooved along its back like a director, inserted in the mid-line below the 
cricoitl; a scalpel is run along the groove into the trachea, and if the thyroid 
isthmus or any vessel is in the way of a cut downwards, a probe-pointed bis­
toury is eutered at the puncture, steadied against the end of the groove, and 
made to divide the rings from within, in subcutaneous fashion. The soft 
parts arc then dilated to admit the tube. 

Trocars have been invented for the performance of tracheotomy; certainly 
they should never be used on the soft nod yielding trachea of children, but 
they might be for laryngotomy in the adult. They would, howe\•er, add 
little to the speed with which the operation can be performed. 

'Vheu n. very hasty, unpremeditated tracheotomy is called for in a child, the 
high operation should be done. The best position possible should be hastily 
obtained, the head being well thrown back. With the fingers of the left 
hand the surgeon should steady the larynx, sti·etch the skin over the crico­
trnchenl region, and maintain this action whilst he rapidly cuts down upon 
the trachea, opens it, nnd puts the handle of the scalpel, or some equivalent, 
cros.i;:wise into tlic trachea until other means of keeping the wound open are 
found . 

Wheu sufforing simply from lack of assistants, a spring eye-speculum, or 
Parker's automatic retractor, may replace the first assistant, and by spending 
more time, the surgeon can himself perform the duties of the second. 

Varitlit:8 and cltoice. of a tube.-The tube selected should as nearly as pos­
sible fill the air-tube i air should pass through it without whistling (Trous­
seau). For lnryngotomy an oval tube, wide from side to side, and curved on 
the flat; for tracheotomy, a round one. 

The onliunry form is Fuller's bivalve (Fig. 207), the bivalve outer part 
rendering introduction very easy. But unless the slit in the frache(l, is seen 
and opened, ns above directed, the pointed bi\'alve is apt to be pushed into 

Fw. :!07. 

the loose fo~ue in front of the trachea. A .. nother form consist:; of one tube 
sliding- en~ily within another and kept in place by a small button on the 
collar (Fig. 208). This is more difficult to introduce than the bivalve. In 
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both these forms the inner tube projects one·eighth of au inch beyond the 
outer (ObrC), so that any dry mucus upon its end and inner surface, block­
ing the aperture, may be removed by withdrawing it, soaking it in boiling 
water containing carbonate of soda, and cleansing it with a pipe-brush. It 
is well to have an aperture on the convex side of the tubes, t.hat the patient 
may be able to test his ability to breathe through the glottis and to speak, 
by closing the outer opening with a finger. To allow of this, only one wire 
ring should be n.ttached to the collar of the tube upon the left side, an ar­
rangement which renders the remo\•al of expectorated substances much more 
easy than <lo the plans shown in Figs. 207 and 208. The surgeon should 
have three or four sizes. Fig. 208 shows the exact !Size of No. 4. 

FtG. 208. 

0660 
Dou1Jle1ra.ch<Wtomytu1*, Xo.4. Thcs111al\crsi1es(l-4)aroebownin!t-<'tion. 

The chief objection to both the above tubes is that they are curved so as 
to form about one-fourth of a circle. Now, as the trachea in descending re­
cedes rapidly from the surface, this curve causes the lower end of the tube to 
press against the anterior wall of the trachea, and its convexity often presses 
against the posterior wall. From this irritation results, and ulceration may 

FIG. 209. 

Durhnm'1c1111ula. A, conductor; B,outertul>ewithmo1·nt.leshiold; C, inn11rtulie. 

open some trachenl vessel, the innominate artery or vein, or the cesophagus 
(John Wood, Path. Soc. 'l'rans., vol. xi .). This fault is to some extent reme-

~e!ob!e ~1fi:r:he~~:~~~:.co~~rt ~;~~c:b~i~:~tsc~:p\~~i;0o~il~ b~~~=·~:~:Ja~ 
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form adopted by W. R. Parker in his canulre, the angle being that which 
the trachea forms with a transverse horizontal plane, and the ~hiel<l being 
jointed to the tube; or by Durham's "lobster-tail" canula (Fig. 209). In 
this the outer tube n is unsplit, long, and straight till near its deep end, 
when it suddenly curves down for a less distance than shown in the drawing i 
upon the straight part moves a collar, which cnn be tightened upon the tube 
at any point by a screw, aud this is articulated to a movable collar; thus the 
t_ube can be accurately adapted to either a deep or a. superficial trachea. To 
facilitate its introduction, the handled conductor, A, is used, the pointed 
extremity of the latter prnjf'cting through the encl of the tube. The inner 
tube, c, like the conductor, is "lobster-tailed;" it can thus pass ea:sily along 
both the straight and curved portions of the outer tube, and its deep end 
projects beyond that of' the latter. These "1obster-tail" tubes must be well 
made, or the joints will become loose and fall into the trachea; again, the 
joints may be so thick and clumsy as greatly to diminish the calibre. 

All danger of ulceration is avoided by the use of Morrant Baker's red­
rubber tubes, which may, in case of difficulty, be introduced upon a Durham 

:it~~:~ub~~;;ed~iffi0ctuf;~f ~~~r:dt~~~i~~~l~~~~;h,P~~~01i~~0b~e t~o ~~:P:!::i:: 
by, a slit-like aperture; and being, moreover, single, they are not used until 
the early free expectoration is over and a distinct track has been formed. 
Changing this tube excites very little irritation; but it is liable to become 
fragile and break off after being worn for a while, and under violent inspir­
atory efforts the shield-piece may yield and permit the tube to he drawn iuto 
the trachea. A suspicious tube should never be worn. Even silver tubes 
may become detached from the shield and fall into the trachea. 

Any one !!'etting tracheotomy tubes would be well provided with a. set of 
Parker's or Durham's; soft ones can be got at short notice. For the single 
case of' tracheotomy for compression of the trachea by a retrosternal goitre, 
KOnig's four-inch flexible tube is essential. 

Tbere are some important objections to all tubes in certain cases. 'Vhen 
a foreign body is not at once coughed up, its chance of escape through a 
tube, hanging free (as it should do) in the lumen of the trachea, is not nearly 
so good as it would be through the wound held open: and the same remark 
applies to diphtheritic membrane. In the case of diphtheria especially­
and it is in this disease that the great majority of trncheotomies are done­
no examination for a membrane can be made without withdrawing both 
inner and outer tubes, the reintroduction being often difficult; and the 
removal of the inner for cJeaning may be frequently necessary, and cause a 
good deal of irritation. Yet it is not altogether easy to dispense with tubes; 
for n short time hooks held by hand may be employed; hooks fastened by 
elR.Stic behind the neck are very easily displaced from the trachea; in an 
emergency, a stitch may be passed through the trachea on each side of the 
slit, and fastened together behind, or, better, a circle may be cut out of the 
trachea, and the soft parts be held back by stitches (Dr. S. Phillips). 
Lastly, some kind of dilator may be used, made upon the principle of 
Frliuckel's nasal speculum or of an eye speculum-Golding-Bird's (Lancet, 
1881, vol. i. p. 40i) is as good as any. He claims as its advantages that 
one instrument doe:s for patients of all sizes; once fixed, it neerl never be 
touched even for clays i it gets embedded in granulations, and holds even 
more firmly; in only one case has he known it cause even a superficial 
ulcer on the mucosn; it gives foreign bodies, blood, membrane, and mucus 
the best possible chance of escape; it cannot, like a tube, get blocked or 
closed by a flap of membrane, and patients can therefore be left with 
more confidence to a nurse's care; opportunity to examine the trachea, 
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and to remove membrane or other foreign body, is provided without the 
removal of anything. Among eight cases, Golding-Bird reports no slipping 
or other mishap, and the points claimed in favor of the dilator are cer­
tainly very great desiderata. 

To introduce a double tube, stand facing the patient; hol<l the outer tube 
by both end• of the shield, so that the lower edge of the Inlier touches 
the neck, whilst the end is in the wound; the end must now be pushed 
in by a movement of rotation, the shield being raised into position over 
the wound. To withdraw a tube, the rotation movement must be reversed. 

In cases in which there is nothing to be expelled from the trachea 
there is no objection to introducing a tube at once; and a tube is always 
used when an aperture has to be permanently maintained. In the latter 
cases a Jeffrey's respirator should always be worn over the tube. 

When to willidraw a tube or dilato1·.-It will be advisable to keep the 
wound open for twenty-four hours, even when a foreign body has escaped 
at once, if it has excited much irritation, lest some inflammatory swelling 
of the glottis ensue. After tracheotomy, to prevent blood entering the 
trachea during au operation, or to obviate suffocation from blood, tumor, 
or other substances blocking the glottis, the tube may, as a rule, be with­
drawn as soou as the difficulty is overcome. 

In cases of acute redema and laryngitis, especildly membranous, it is 
much more difficult to decide when the tube may be removed . All expec­
toration of membrane must have ceased, aud the discharge should be only 
thin mucus ia moderate quantity-not muco-pus. 'Vhen the tube has 
an opening on its convexity, the outer opening may be stopped lightly by 
a finger to see whether the patient can phonate, or breathe comfortably 
through the glottis; but it is more satisfactory to try this experiment 
after removal of the tube. 

In cases of ulceration and new growth, cure of the former without 
stenosis, or removal of' the latter, must precede closure of the aperture. 

For the after-treatment in all cases, see p. 553. 
Healing of the wound is usually rapid, the cartilages being united by 

fibrous tissue. If a mistake has been made in leaving out a tube, rein­
troduction may become difficult within twenty-four hours i a catheter 
should first be passed into the trachea to clear the way. Rarely a f"tula 
remains, and must be closed by a flap. Also rarely a pedunculated 
grnnulation·tumor develops from the margin of the tracheal wound, or 
from a pressure sore, and when the tube is removed it acts like a valve, 
and necessitates replacement of the tube; its removal may necessitate a 
preliminary low tracheotomy. 

Co::UPLlCATIONS AFTER TRACHEOTOMY.-The most common are bron­
chitis, broncho-pneumonia, pneumonia, and pleurisy-the commonest causes 
of death after these operations. In diphtheria, membrane may extend to 
the finer tubes and cause suffocation, tracheotomy having simply prolonged 
the agony. 

Connected with the wound, the chief complications nre diffi1se cellulitis 
-aometimes extending from the neck along the trachea into the medias· 
tinum-nnd diphtheria of the u·owid; the former is extremely serious, the 
latter does not seem to increase the danger. In both cases antiseptics 
must be freely used, and cellulitis will require fomentations with a bole for 
the tube, and the usual treatment. Secondary hemo1·rhage from the wound, 
or from u.n ulcer iu the trachea, may occur; also perforation of the rosoph­
agus (p. 570). The vessel must be secured in the first case, and the two 
latter accidents should be prevented by the use of proper tubes. 
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hmrC.A.TIOXs FOR LARY~GOTO:-.IY OR TRACilEOTOl\IY.-It is olwious that 
laryngotoruy is by far the easier and more quickly performed operation; but 
it is only after de,·elopment of the larynx at puberty that the cricothyroid 
space affords sufficient room for the introduction of a tube. In the absence 
of any special indication to operate lower (p. 567), laryugotomy is the opera· 
tion in the adult to combat or prevent dyspnrea from obstruction of the 
glottis. In children its place is taken by high tracheotomy or crico-trache­
otomy, the low operation being done only for some special reason. 

The windpipe may be opened (1) prnphylaotically to prevent blood entering 
it during an operation, and foul fluids, etc., later; or in anticipation of spasm, 
of impaction of a body in the rima, or of spread of membrane down the 
trachea; (2) for the e.l:l'l'action of a foreign body, including blood, membrane, 
etc.; (3) for spasm of the glottis, from foreign body in the larynx or gullet, or 
due to pressure on the recurrent laryngeal by aortic aneurism or other tumor, 
or comiug on in the course of inflammatory disease1 perhaps induced by any 
attempt to swallow, and preventing feeding; ( 4) for inspiratory dyspnooa due 
to laryngeal paralysis; (5) for wdema glottldis, due to Bright's regurgitant 
heart disease, or pressure on the great veins of the neck; (6) for inflammatory 
redema acute or chronic; (7) for diphtheria and obstruction by membrane as 
well as redema; (8) to give rest to a tubercidar or syphilitic, ukerated larynx 
(Bryant); (9) for lm·yngeal or tracheal stenosis consequent upon the healing 
of syphilitic, rarely of diphtheritic, ulcera; (10) for contpre.ssion of the imchw, 
especially by goitre; (11) for dyspnr,ea due to new growths of or overhauging 
the larynx. 

THYnocHONDROTOMY.-A preliminary tracheotomy should be done, if 
possible a week or more previous to the operation, that the patient may be 
used to breathing through a tube. A tampon·tube being inserted, make an 
incision from above the porn um Adami down to the cricoid; make a small 
transverse cut into the larynx just below the thyroid in the mid-line, and 
pass a probe-pointed bistoury, one blade of strong scissors, or a fine saw in 
the adult or aged person, between the cords, and divide the cartilage accu­
rately in the mid-Jiue. The halves may now be separated sufficiently to 
remove a foreign body; but for the excision of new growths it mny be neces­
sary to detach the thyrohyoid and cricotbyroid membranes from more or less 
of the boT<lers of the cartilage. The halves of the cartilage must be most 
accurately sutured, as also the superficial parts, the tracheotomy-tube being 
worn till healing is assured. This operation should not be undertaken till 
eudolaryngeal methods have failed. Of 48 cases, _8.3 per cent. died, 31.2 
per cent. bad to wear a tube permanently for persistent dyspncea, 14.5 per 
cent. recovered fully (Mackenzie). 

ExTIBPATfON OF 'l'HE LARYNX.-After a preliminary low tracheotomy 
and the insertion of a. tampon-tube, make a mesia1 cut from the hyoid to the 
trachea, and at either end of this a cross cut to the steruomastoid; raise the 
skin-flaps; separate the muscles from the oblique lines of the thyroid; free 
the cricoid from the trachea, and plug the latter with a large tampon-tube, 
through which chloroform is to be given i fix a sharp hook in the cricoid, 
and drag it strongly forward separating the gullet from its posterior surface. 
The thyroid must next be dealt with, and it is necessary to keep the knife 
as close as possible to its posterior borders and thus to shell it out from the 
lateral masses of the thyroid body-dividing the muscles and sparing the 
superior thyroid arteries. If the surrounding parts are at all infiltrated, the 
healthy parts must be separated from the sides of' the larynx as a first step. 
The upper section must depend on the extent of the growth, the epiglottis 
Rod part of the pharynx being excised, if necessary. The carotid may be 
bared on either side, by raising the sterno-mastoid, and suspicious or affected 
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glands removed. Hahn, Schede, and others have lately recommended doing 
thyrochondrotomy fin;t, in early cases, with a view to removing only half the 
cartilage-which hardly seems a step in the right <lirectiou, though epithe­
liorna of the larynx rarely generalizes (1 in 37, Fauvel) and affects the glands 
only late. If healing occur, a small hole remains in the pharynx through 
which an artificial larynx must be fitted. The patient can then swallow 
food and drink after practice, the artificial glottis being covered by the 
tongue as heretofore. 

The operation has been done twice successfully for recurrent papi1lomata; 
five times for sarcoma-twice with great success, 1 death from phthisis, and 
2 from recurrence. Of 60 cancers, 15 recovered, 42 died, 3 ?. Of the 42 
cases, 15 died of pneumonia and broncho-pneumonia, 12 of recurrence, 9 of 
collapse ancl exhaustion . The difficulties in the nfter-treatment are not yet 
overcome, and many of the cases were too advanced for operation. 

HANCHXG destroys life: (1) Most usually, a drop being given, by dislo­
cating the neck; (2) by compressing the trachea and suspending respira­
tion: (3) much less commonly by compressing the jugular veins, and inducing 
apoplexy. 
TREAT11E~T.-Arti6cial respiration, bleeding from the jugular vein if the 

face be turgid, dashing cold water on the face and chest, and a current of 
galvanism passed from the nape of the neck to the pit of the stomach, so as 
to excite the diaphragm. 

TREATMENT OF DROWNING.-Turn the body on the face and Jet the head 
and chest hang down for a few seconds that water may run from the nose, 
mouth, and lungs; then turn the body on the back with the head and 
shoulders raised, \Vipe out the mouth and throat, draw forward the tongue, 
and turn the face well to one side that the tongue may not fall back; hastily 
strip off wet coat and vest, and set artificial respiration going (Silvester's, 
q.v.) at once. Meanwhile let others tear off and remove all other wet gar­
ments; dry the body by friction with warm towels, wrap it in warm blankets, 
and apply hot bricks or bottles, or warm clothing from hystauders; give an 
enema of brandy or inject ether. 'Varm drinks may be given as soon as the 
patient can swallow. Minor means of exciting respiration are alternate affu. 
sion of hot and cold water .on the chest, and tickling the nose and fauces to 
induce sneezing, coughing, or vomiting. 

A case is related in which the most persevering friction was kept up for 
eight hours before the humanity of the suq?eon, Dr. Douglass of Havre, was 
rewarded by a return of respiration (Med. Gaz., December 23, 1846). 

SURGICAL AFFECTIONS OF THE EXTERNAL p .lRTS OF TflE 
NECK AND THROAT. 

WocNDS OF THE THROAT are generally suicidal, and may he incised, 
punctured, or gunshot i each variety may be accidental or homicidal. Sui· 
cida.l wounds are the most common in civil practice, and are usually incised, 
transverse, and made from left to right, unless the subject is left-handed. 
They vary from mere scratches to complete section of all the parts on the 
front of the spine, the vertebrre being notched . 'When othtr than superficial, 
they are extremely dangerous, both from the importance of the parts affected, 
and from the despondency of the patient-the latter condition being often 
accompanied by a tendency to diffuse inflammation and sloughing, especially 
in the aged . 

WOUNDS NOT OPENING TIIE Arn- OR Foon-PASSAGES.-Unless punctured 
or gunshot, these wounds rarely involve the important structures on either 
side of the larynx; they often score the thyroid cartilage deeply. The chief 
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dangers are hemorrhage from superficial veins, entry of air
1 

and 1 Inter, diffme 
cellulitis; rarely redema glottidis suddenly supervenes. All vessels must be 
secured, both ends of veins being dealt with, and their cardiac ends should 
be compressed at once, lest a deep inspiration causes air to enter. Careful 
asepsis, drainage, and suture should then be practised, gentle and uniform 
compression with an elastic bandage applied over the dresi;ing. In all 
wounds of the i/u·oat the patient is most comfortable with the shoulders well 
raised; and the head must he kept strongly flexed by bandages passing from 
each side of a close-fitting cap to a band round the waist. 

Wounds of the great vessels must be treated as usual-by ligature at the 
spot-if the case is seen in time for any treatment, as is not uncommon in 
punctured and lacerated wounds. A few cases are recorded of non-pene­
trating wound of the carotid; ligature above and below should be practised. 
Any large wound of the jugular must be similarly dealt with, but the vein­
wall round a mere puncture may be picked up and tied. During these 
manipulations, bleeding must be restrained by digital pressure or by clamp­
forceps. 

We have it on the authority of Billroth that section of the vngus in man 
may have no immediate effect upon the pulse or respiration i it almost 
always proves fatal, however, within a day or two from pneumonia, as also 
does section of the phrenic. 

Wot'Nl>S I~VOL\'J~o THE Am- A~D FooD-PASS.AGES.-Of 158 suicidal 
wounds (Durham, Holmes's Sy1Stem, vol. ii.), 11 were above the hyoid, -15 
through the thyrohyoid membrane, 35 through the thyroid cartilage, 26 
through the cricothyroi<l membrane or cricoid cartilage, and 41 through the 
trachea. 

A wound aboi1e the hyoid causes severe hemorrhage from the linguals and 
facials; the base of the divided tongue may fall back on the glottis, and 
power of swallowing is lost; 9 of 11 cases died. ·when the knife passes 
through the thyrohyoid space, it may cut off the tops of the epiglottis or ary· 
trenoids, and these ma.y fall over the glottis; there may be sharp bleeding 
from the superior laryngeal vessels, and the internul laryngeal nerve may 
be cnt. The thyroid cartilage generally protects all large vessels, but they 
are easily rtached through the cricothyroid or cricotracheal space. Hemor­
rhage is free when the trachea is wounded from 'the many veins about it, 
from the thyroid or from the great vessels; the recurrent laryngeal nerves 
may suffer. The resophagus may be wounded or divided, in which case much 
displacement of the euds of the trachea may take place, and soft parts may 
fu.ll across and obstruct the lower; the great vessels are almost always in-

. jured when the trachea is divided . 
TREATlIENT.-ln the first place hemorrhage and the danger of entry of air 

must be met as above directed; unless asphyxia be urgent and hemorrhage 
le:-s so, when the former will take precedence in the matter of treatment. 
It may be due to dropping back of the hose of the tongue; draw it forward 
and suture it to the anterior part. Seek for and remove any part of the epi­
glottis, or other cartilage, impacted in the 1·ima. If blood is fil1ing the wind-

:~~l~u::Jt b1~~crkhee~~e e~~~~V~;ntt: ,~~~~~)i~:~1~~~~:·du~! ~1~:~~ei~l~~n~~~~ 
it, nncl plug the wound around for a short time. Bleeding being checked, 
the wound must he treated, remembering (1) that the wound cannot be kept 
aseptic, nnd is therefore likely to inflame and slough; (2) that if the soft 
parts prevent the free escape of air it will pass into the subcutaneous tissue 
and cause more or less extensive emphysema-a complication which is usually 
not dan~erous, even though extensive, but which may become so by entering 
the medrnstinum or the submucous tissue of the larynx i (3) that in any of 
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these wounds near the glottis sudden oodemrt may close the latter. To meet 
these points some recommend tracheotomy befow au<l accurate suture of 
the wound in the trachea and soft parts; but the great probability is that 
they would not heal per primam. The more usual practice is, therefore, to 
close and drain lateral parts of wounds, but to leave the central portions 
open that air may pass in and out freely; in all cases the head is kept flexed. 
Should oodema glotti<lis come on, introduce a large tube through the wound, 
slitting the trachea upward and downward if necessary. This may be done 
from the first in patients living at a distance from help. 'Vhen the tracheci 
is divided a fow stitches must be put in to prevent wide separation nud dis­
placement; Huter recommends continuous suture of the muco~a . 'Vhen the 
asoplwgus is wounded sew it up carefully with catgut, the mucosa first and 
then the muscle. 

Treat the wound with chloride of zinc and with iodoform to prevent as 
far as possible the clangers of sepsis-e. g., cellulitis, perhaps extending to 
the medinstinum, and septic broncho-pneuruonia-the commonest cause of 
death in these cases. 'Varm and moisten the air as directed after trache­
otomy (p. 553) to prevent bronchitis, pneumonia, etc.; and lastly, feed the 
patient with the most nutritious diet and a judicious amount of stimulant 
from the first. ·where there is difficulty in swallowing, a small stomach-tube 
must be passed gently; enemata may also be used. This difficulty may 
arise from wound of the tongue and section of the elevators of the larynx, 
removal of the epiglottis, loss of sensation or motor paralysis of the glottis, 
and wound of the pharynx or gullet. 

As these wounds heal, excessi\'e granulation may occur, cause dyspnre&, 
and perhaps stenosis: nitrate of silver, or removal, are the remedies. 

AFFECTIOXS OF THE THYHOJD BODY. 

This body is bl!.t rarely diseased if we except the group of enlargements 
classed together as goitres. It may be congenitally absent as a whole­
usually in acephalous monsters, rarely in idiots-or in part; congenitally 
large, as a whole or in part; the isthmus may be very deep, and from it a 
middle horn may ascend tq the hyoid, or it may cross between the gullet and 
trachea; the whole gland may be placed too high, as it often is in cretins 
(subma.r,illctry goitre), or a process may lie between the trachea and sternum 
(substernal goitre); lastly, accessory thyroids are rarely found in its neigh­
borhood, perhaps enlarged (Pollard, Trans. Path. Soc., 1886). .A. very large 
majority of cretins are goitrous, and it is probable that in all the thyroid is 
so diseased as to be functionally inactive. 

HYPER.IE~HA is frequent, and often causes swelling of the gland in the 
female during menstruation and pregnancy, sometimes apparently leading 
to hypertrophy. Oae form of' goitre (e.tophtholinic) is characterized by great 
enlargement of the vessels of the gland. 

lNFLAMMATlON is very rare; it may end in resolution, fibroid overgrowth, 
or abscess. Abscess is often large and circumscribed, with cheesy contents 
which may calcify; but it sometimes extends, and bursts into a neighboring 
canal or cavity, or through the skin. The whole gland may necrose as a 
result of septic inflammation in pyremia, typhoid, etc. . 

Goitre or Derbyshire Neck is au enlargement of the thyroid gland, of which 
there are two chief Vttrieties-the com.mon f\,nd the exopltlhabnic. 

(1) CouMON GorrRE is in the great majority of cases due to the action of 
endemic causes, a11cl is often called "endemic goitre;" but sporadic cas:s 
also occur. Its causes are still obscure, in spite of much research. It is 
much commoner in women than in men; may be congenital, but then rarely 
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enlarges much before puberty; it appears with special frequency just before 
puberty, and rarely if ever begins after mid-life. After fifty, common goitre 
ceases to grow, but it may be the starting-point of malignant diseasP.. Its 
homes are widely scattered over the world, and are usually situate in hilly 
districts i but it is the inhabitants of the sunless valleys here that chiefly 
suffer. It is common in Derbyshire, :Nottinghamshire, Yorkshire, Hamp­
shire, anrl Sussex; and much more so in the Alps, Savoy, Black Forest, 
Punjib, Himala_vas, and many other places. Many of these places are upon 
magnesian limestone, and the water is extremely hard i but equally hard 
water is drunk with impunity in non-goitrous districts, and goitre is not co­
extensive with mountain limestone. Other peculiarities in water-the 
absence of iodine, the presence of various metals1 e,·en iron-have been 
blamed. Klebs, of course, suspected an organism, and found and cultivated 
from the water in Styria a uavicula, which gave goitre to dogs who drank it 
or into whose necks it was injected; there has been no confirmation of the 
observation. Strangers corning into goitrous districtS are liable to the dis­
ease; improvement follows removal from the district; and though many of 
the children of goitrous parents become goitrous, this is so only so long as 
they remain in goitrous districts. The children of goitrous parents are also 
liable te be cretinous. 

MORBID ANATO>IY.-1. Simple hypertrophy is often spoken of, but exact 
microscopy shows that it is uncommon to find a goitre quite of the structure 
of normal thyroid. Usually the original vesicles gi\•e rise to budding tubes 
of epithelial cells which do not all develop into vesicles, and thus we get an 
atypical epithelial growth, the position of which in _an anatomical classifica­
tion might take it far from its clinical allies. WOlfler calls such c.ases 
"adenoma." 2. Colloid hypertrophy. The vesicles in a goitre of the above 
structure may become distended with colloid material, forming small cysts. 
Parts of a goitre may undergo the colloid change, swell, and render the 
mass very irregular. 3. Cystic goitre is due to the blending of several small 
cysts at one or more places in a goitre; the contents become more fluid 1 some 

Fw.210. 

Seetlonofl\ealeifledgoltre. (Middlesex Uoapilat 
:Mu&011m.) 

~"'IO. 211, 

Enlargedthyroidghrnd. (mng'&College 
:Museum.) Thoa:eo11hngusl11iushodtothe 
right i;idobythotumor. 

hemorrhage often occurs into the cyst, and sometimes papillary growths 
project into it. But n cyst may form in an otherwise healtby thyroid. 4. 

37 
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In fibrous goitre the stroma is greatly thickened. 5. Much of the stroma 
may calcify (Fig, 210), especially in the neighborhood of old cy•ts, and here 
even plates of bone may be found. 6. Distinct circumscribed tumors form

1 

often in or near the isthmus; they may be cystic. 
This is the best place to note that Cohnheirn, II. )forris, W. Hall'ard, and 

a few others, have recorded cases of apparently simple goitre in the adult, in 
which secondary growths, having the structure of normal thyroid, appeared 
elsewhere, chiefly in the bones. How to explain this malignancy is a diffi­
cult. question (Path. Soc. 7»ans., vol. xxxi. p. 259, and vol. xxxiii. p. 291). 

SYl\IPTOMs.-A sweUing, having the situation, and often the form, of the 
whole or part of the thyroid body-in the latter case affecting the lateral 
masses, and especially the right, much more often than the isthmus. Even 
when the whole gland is involved, the swelling may be of very unusual shape 
and boEsy (Fig. 211). It is rarely tender, and the skin over it is not dis­
colored . Increase of ~brous tissue and calcificalion render the thyroid very 
firm, or of stony harrlness; other forms are moderately soft and may seem to 
fluctuate i cysts usually project and fluctuate, but they may be deep, or even 
burst into the trachea or gullet. A point of chief importance is that thyroid 
swell ings, unless very large, rise and fall with the trachea in swallowing. 
Usually such swellings are smaller than a cocoanut, but they may be so 
large as to reach the thighs. Beyond their weight and inconvenience, these 
very large growths do not give rise to serious symptoms, viz., dyspncea and 
dysphagia, whereas small ones frequently do so, an enlarged nodule occupying 
some point of vantage-e. g., the isthmus passing between the trachea and 
gullet, the lateral lobes growing in between these parts, or a nodule lying 
behind the sternum. Naturally dyspnooa is much more common than dys­
phagia; at first it appears only on exertion, and is due to side-tcr-side or 
antero-posterior compression of the trachea ; the cartilages may disappear 
under pressure, and the lumen be almost obliterated. The more rapid the 
growth, the more severe the symptoms; dyspncea in its turn causes asphyxia} 
congestion and greater swelling of the gland. Both air- and food-passage 
may be displaced to one or other side; rarely one goes without the other 
(Fig. 211). 

At any time an attack of hyperremia may come on, causing rapid increase 
in the size of the swelling and of the dyspncea. A goitre is more liable than 
healthy thyroid to acute inflammation running on to abscess and sloughing 
(Kocher). 

TREATl\IENT.-Removal from any place where goitre is endemic to the 
seaside or some high mountain-climate where pure, soft water is to be had, is 
most important. All drinking water should be boiled and filtered. "Burnt 
sponge," in powder or lozenge, has acquired a reputation in the treatment of 
goitre, and its suc~ess has been attributed to the iodine which it contains. 
Consequently liq. iodi, and more often iodide of potash, have been given in 
large doses; whilst the skin over the mass is painted with tinct. iodi, or 
rubbed with the ointment. This treatment very often fails. Injection of 
tinct. iodi (ntxv ad 3j, twice a week) is next to be tried, a Pravaz syringe 
with platinum needle being used. Stick the needle well into the sub1Stance of 
the mass, and see if any blood escapes through it; if it does, alter the po::sition 
of the point, ns it is probably in a vein; then make the injection, withdraw 
the needle, and rub the akin about the puncture between the finger and 
thumb to prevent escape of iodine. A cure may require many months. 
Sudden death has occurred from this treatment, and is usually attributed to 
entry of air into a vein, but the quantity would be too small; Ilors~ey 
suggests that it is due to cardiac thrombosis, which he caused by injectrng 
15 c. c.-a large amount-into the ext. jugular of a dog. This injection is 
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said to be useless in fibroid and colloid cases (WOlfler). The natural varia· 
tions in size of some goitres, as also the fact that some disappear entirely, 
especially those markedly connected with menstruation or pregnancy, must 
be remembered in estimating the value of treatment. 

The presence of a cyst is always favorable, as treatment of it is likely to 
prove successful. Draw off the fluid with a trocar and canula-pure blood 
will often flow at the end-and at once fill the cavity with liq. ferri perchlor. 
3ij, nq. ad ;5j. Plug the canula and leave it in. On the third or fourth day, 
when suppuration is established, replace the canula by a drainage tube. An 
alarming rise of' temperature usually follows this treatment, but it subsides 
as pus forms. Drainage must be continued as the cyst shrinks: it takes 
one to six months. Incision often leads to bleeding, which it i::; very hard 
to stop. 

In caees of rapid enlargement of goitres, with urgent dyspncea, one may, if 
there is time, try such remedies as purgatives; hot foot, or general, baths; 
aconite to depress the pulse; tartar emetic in nauseating doses, or bleeding 
from the jugular. In cases of great urgency, high tracheotomy and the 

~~~~~i~~e o~·un~:u~~:~/~~: 1;oif~:,t w\~i~h 0~~;ub1~~~ e~ce~~fve~;~ta1~de~~::i~~ 
of the capsule, are also recommended. It' there is more time, curative 
measures-division of the isthmus, or removal of part of the gland, may be 
undertaken at once. 

Io ca.~es of slendily increasing dyspnooa from compression of the trachea, 
not checked by the above methods, the first remedy to try is division of the 
1~tlwms. This is accomplished between two silk ligatures, and" is invariably 
followed by shrinking of the goitre J) (S. Jones). If the goitre is 1mhslernat, 
or success should not follow division of the isthmus, high tracheotomy and 
the insertion of K611ig's four to five inch canula,.or tracheotomy through the 
isthmus, may be best. 'Csually, remoYal of part of the gland, 01· of a circmn· 
scribed tumor, is preferable. l\lany operations for the removal of' the whole 
thyroid have been done; but recent researches have shown that the functions 
of this body are most important to the economy, and that its cornplete removal 
leads to death of the patient from myxcedema (Horsley, Brown Lecture, 
Brit. llled. Joum., Jan. 17 and 31, 1885). It is doubtful, therefore, whether 
it is justifiable even in early mn.lignant disease. The method of removing 
the whole gland is followed in the extirpation of any part. A long median 
incision generally suffices; and the infrahyoid muscles can be sufficiently 
retracted to expose the mass; its capsule being bare superficially, the 
isthmus is to be di\"ided between ligatures, or by the cautery, and the half 
to be removed is carefully raised, the finger or some blunt instrument being 
used, until the upper or lower augles where the arteries enter are reached; a 
silk ligature is tied round these points, being passed with an aneurism 
needle, and the piece is then removed. In the last step every care must be 
tnken to avoid including the recurrent laryngeal in the groove between the 
trachea and gullet, or injuring the great vessels, especially the jugular, to 
which the thyroid may be adherent. Every bit of connective tissue about 
the gland should be torn "ith two forceps rather than cut, and obvious veins 
should be double ligatured or clamped before division. The operation is 
difficult, and the dangers of septicremia and mediastinitis, in the absence of 
antiseptics, great. If some of the gland is left it hypertrophies, and myx· 
~dema does not ensue. 

Circumscribed tumors usually shell out without much difficulty or bleeding. 
2. ExoPRTHALMIC GOITRE occurs chiefly in young women, occasionnlly 

in men of nervous temperament. Not uncommonly some severe illness, 
strain, or strong excitement, is as.signed as the cause; valvular disease of 
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the heart may be present. The complex of symptom.a is usually regarded as 
due to paresis of the cervical sympathetic; but some of the signs of this are 
wanting. In a fully developed case we find slight or moderate enlargement 
of the thyroid, which pulsates with the heart, and prominence of both eye­
balls, which may be so great that the sclerotic is visible all round the cornere, 
and the lids cannot meet; but before these appear the patient generally 
suttha from distressing palpitation, anremia, disordered menstruation, and 
often from hysteria. All these symptoms-especially palpitation and promi­
nence of the goitre and globes-are apt to increase at the menstrual periods. 
The goitre may occur without proptosis and vice ve,.sd (p. 508). It is due 
primarily to enlargement of the vessels1 Out increa.~e of the thyroid tissues 
may follow on this; the carotids are said often to be enlarged. The thyroid 
rarely reaches such a size as to require special treatment, but it is said in a 
few cases to have compressed the trachE>a. Injection of ergotin into the con­
nective tissue over the goitre has been favorably spoken of; injection of iron 
into the mass is too dangerous to be practised. Attention must be paid to 
the general health, and especially to the uterine and digestive functions; 
and steel with aloes, conium, valerian and nerve-sedatives, with a good diet, 
prescribed. The prognosis is very doubtful; in the course of years the disease 
may become les:s marked, but it rarely disappears. On the other band it 
very rarely is directly fatal. 

SARCOMA and CA~CER rarely affect the thyroid. Kauffmann has recently 
collected seven cases of the former and twenty-three of the latter. Cancer 
may be either encephaloid or scirrhous, and in the latter case may shrink a 
good deal, thus causing stenosis of the trachea. The softer sarcomata and 
encephaloid may form huge, rapidly growing tumors. Fixity of the parts 
to the skin and adjoining structures, often dark discoloration of the skin, 
involvement of the recurrent laryngeal and paralysis of the abductors of the 
cords, origin after mid-life with rapid growth and cachexia, are the diagnostic 
points. The disease is probably always fatal i early and complete removal 
would apparently end only in death from myxredema. 

CYSTS AXD TUIIIORS TN TIIE N}:CK. 

Cysts and tumors occur in great number and variety in the neck. 
CYSTS.-L Congenital fistula and cysts of developmental origin. 
The maudibular is the first of a series of five visceral arches which grow 

from abcl\·e downward and forward to form the lower jaw and the neck by 
their union iu the mid-line. Between them lie four clefts-branchial-gener­
ally obliterated early in fretal life. All start from the neighborhood of the 
ear; the fin~t runs between the jaw nud the body of the hyoid bone; the 
second between the styloid process, stylohyoid ligament, and small cornu, on 
the one hand, and the great coruu on the other; the thir<l between the hyoid 
bone and thyroid cartilage; and the fourth lies along the anterior borders 
of the sterno·mastoids, reaching down to the interclavicular notch. Some­
times these clefts do not close completely; and this is by far most frequent 
in the fourth . 'Ve then find, low down in front of the sterno-mastoid, a. 
small opening from which a mucous or a puriform fluid may now and again 
be pressed; a probe runs up and in for a varying distance; generally the 
chanuel is narrow and ends blindly, but it may open in the pharynx or 

~;a1~~~~~l. It,}h;~~fidst~1rea a1~eu~~~~' ~~~nbr~:r~d~~~dr'y:a:i~~' 1~~1t~e0~~~~ bfe~0~~a 
may be let alone. In a boy who wished to become a trumpeter, Hiiter fo l­
lowed one, between the carotids, to the pharynx and destroyed the mucous 
lining. 
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Ux1LOCULAR 8i:nous CY:sTS: HYDTIOCELE COLLI.-Tbese1 when s ituate 
near the angle of the jaw in deep relation with the styloid process, between 
the larynx and sterno-mastoid 1 or ''ery rarely in the position of the usual 
cogtuital fistula, appear to arise in connection with the second, third, noel 
fourth clefrR. Serous cysts in the subclavian triangle occur, but must have 
a different origin. These cysts are not usually present at birth. Tapping, 
injection with iodine, or drainage, are the remedies . 

.MuLTILOCULAR SEROUS CYST::'!: co~GE~IT.AL CYSTIC llYGRO)IA: LYMPH­
ANGIOM.A CY~TICUM.-Theee tumors may be of great size at birth, or only the 
rudiments, which grow more·or less rapidly, may he pre.sent. They consist 
of cysts, varying in size from a pea to an apple, the walls of which may be 
so thin as to seem endothelial only, or they are thickened by the a<l<lition of 
connective tissue, and sometimes of fat containing considerable vessels, or 
even of cartila~e nucl bone. Papillary growths may prqject into the cysts, 
and they coutain fluid which is clear and serous usually, but may be choco­
late, from blood, or viscid. 

These multilocular cysts are thought to be due to dilatation of lymphatics, 
and even of the lymph-sinuses of .glands; by a process of constriction cysts 
are formed. Naturally, such growths occupy primarily the great areolar 
planes, but secondary cysts penetrate everywhere, pushing aside muscles, 
between vesflels, between spine, gullet, and windpipe, up to the base of the 
skull, to the face, to the floor of the mouth (when they may be combined 
with the makroglossia), or down into the axilla or thorax. Chains of cysts 
may penetrate into any chink. Parts pressed upon mny atrophy. 

Their favorite sent is the front of the neck, es-pecially the submnxillary 
space; they may be unilateral or bilateral, meeting in the mid-line in the 
latter case, growing down in front of the windpipe to the sternum. They 
occur also between the jaw and the ear, in the subcliwian space, and just 
below the occiput as a large cyst on either side of the lig. nuchtc. They may 
be superficial und sprend superficiaHy, their lobulated character, fluctuation, 
and even translucency, beiug apparent; or they may originate deeply and 
lack these characters, whil::;t they cause lividity aod rodcma of the face, varix, 
clys'pnren, and dysphagia-symptoms rarely due to a superficial cyst. Chil­
dren commonly die stanred aud exhausted, many others as u. result of opera­
tion, very few recover spontaneously. The diagnosis is difficult only in deep 
cysts, 11n<l then chiefly from deep fatty tumor, hydrocelc colli, and behind 
from spina bifida. 

The treatment con~ists in setons of fine single thr~ads, left in till suppura­
tion occurs (T. Smith) i repeate<l incision through one another; or iujectiou 
with iodine or chloride of zinc solution. This may be followed by rapid 
swelliug and n~phyxin. Extirpation can be done at so early au age only in 
small aud i:mlu.ble tumors. 

2. Deep Du!:>.tOID CY~Ts are very rare and may be met with at any spot 
in the neck, but the carotid sheath is the seat of election; to it, an<l to the 
great ves:->els, they may be closely adherent; they often do not enlarge till 
a<lult age. They may have the structure of simple atheromatous cysts, or 
coutain hnir, teeth, cartilage, and bone; and they originate from invaginu.­
tious of epiblast or from the brauchial clefts. Rometimes they may be drawn 
out eal!ily through au incision; at others the dissection is most difficult and 
has been abandoned. 

3. BUR8AL CY!:iTB in the neck arise usually from the tltyrohyoid bursa be­
tween the thyrohyoid membrane and the back of the byoicl. The p1·ethyroid 
ou the pomum Adami is iuconstantly, and the supm-hyoid (p. 542) rarely, 
preoeut (Gruber) . Collections of fluid in these situations lead to the diag­
nosis. 1.reat by injection of iodine. Incision without cauterization or ex-
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cision often leaves a chronic fistula. These buro:::e must be remembered as 
being occasionally the starting-points of' cellulitis. 

4. BLOOD CYSTS.-Ordinary lu:ematoma seems to be very rare in the neck, 
which is, however, the special seat of the so-called "true blood-cyst." Such 
tumors may be congenital or appear later, and are most common in the 
supraclavicular fossa; they occnr also in relation with the sterno-mastoid. 
Growth is usually slow, but may be very rapid, and the swellings attain a 
large size. The skin is normal but for varicose veins, and other pressure­
symptoms may of course develop. Some can be emptied by pressure, being 
in direct communication with a vein; others are quite irreducible. The 
former contain blood, and are due either to a congenital malformation (dila­
tation) of a vein, to degeneration of a nrevus which has by pressure opened 
a commuuication with the vein, or to limited and great varix of a branch. 
The latter may contain fluid blood and coagula, but sometimes serum first 
issues, and is followed by blood, which is often bright, and seems to issue by 
general oozing from the cyst-wall. Their pathology is very doubtful. Spon­
taneous cysts containing bloody fiui<l are met with, which give no trouble; 
they are probably serous cysts into which hemorrhage occurred. Treatment 
is extremely difficult, yet something must be done in advancing cases. Aspi­
ration will very Jikely be necessary for diagnosis i and, the cyst being emp­
tied, pres.sure may be tried i but this cannot be repeated often or aoreruia 
will be induced. Injection of iodine after emptying has been successful, and 
has also killed. Extirpation is the only remedy when the cyst obviously 
opens into a vein, and is the best in other cases when it can be practised. 
Hliter removed the greatly dilated lower half of the internal jugular, and 
speaks of such operations as ''among the most difficult." 

5. llYDATID CYSTS (p. 201) rarely occur in the neck, and are recognized 
by the results of tapping. 

6. CYsTS CO~TAINING Am.-Hernia bronchalis or goitre aCrien, is a very 
rare tumor, formed by a protrusion of the mucous membrane through the 
cartilages of the larynx or the rings of the trachea, an<l caused by violent 
exertions of' the voice. Larrey ( Clinique Chirurg., 1829, tome ii. p. 81) ~et 
with instances of it in French officers, and in tbe "muezzin" who call the 
people to prayer from the minarets in Mahomedan countries. Some cases 
depend on congenital defect. The tumor is soft and elastic, can often be 
made to disappear by pressure, and is increased by any exertion. 

Hernia of the lung into the subclavian fossa or through an intercostal 
space is even more rare. A pear-shaped, resonant swelling rises up with 
expiration toward the larynx, whilst in inspiration the finger sinks into the 
pleura (Cockle, Medical Times a11d Gazette, 1873, vol. i. pp. 6 aud 30). The 
only available treatment h~ moderate support. 

7. TnYROID CYSTS, cysts in the rare aberrant thyroids, and cysts in 
tumors, €specially sarcomata, need only mention here. 

SOLID Tur..roRs.-All tumors of the skin an<l subcutaneous tissue occur in 
the neck, especially fibroma, liponia, sarcoma, ncevi, and sebaceou..' cysts. Fatty 
tumors may occur beneath the deep fascia and seud processes somewhat 
widely. Large masses of veins form,, usually iu the supraclavicular fossa, 
and spread so as to fill the posterior triangle, reach the wall of the pharynx, 
and so forth. All gradations are found between these masses and cavernous 
nrevi, from which the former may start. They form in enrly life or are con· 
genital. '1 1reatment should be undertaken by electrolysis, cautery, or 
excision. Calcified sebaceous adenomata (Malherbe) have been described as 
"bony tumors" in the cellular tissue of the neck; they are rare. Sometimes 
a bony mas.~ forms in the scalenus medius, uniting one or two lower trans· 
verse processes and the first rib, and perhaps causing intense neuralgia by 
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pre:-sure on the brachia! plexus; remove completely. A cervical rib is also 
sometimes met with attached to the seventh transverse process; the sub­
claviao often cro&ses it. 

The congenital tumor of the -Bterno-mastoid is a firm swelling usually about 
the middle of the muscle, especially the right, noticed a few days after birth. 
It often seems to be merely the callus uniting some fibres ruptured during 
birth, especially in breech-presentations. In some cases the swelling seems 
to be gnmmatous. It is said sometimes to lead to wry-neck, but it certainly 
dh;cappears harmlessly in the majority of cases. 

The neck is pctr excellence the seat of tumors of the lymphatic glands. even 
setting aside the ordinary scrofulous and syphilitic swellings. Lymphoma 
(p. 1:~4) and sarcoma, of all degrees of malignancy, are the primary growths. 
Cancer is always secondm·y to some epithelioma of the head and neck, or to 
acinous cancer of the breast, which may involve the glands a.lung the sub­
clavian and the lowest a loug the jugular. 

Thyroid tumors have been dealt with. 
The <lifferential diagnoai,i of these tumors and cysts is sometimes a. matter 

of difficulty or impossibility; inflammatory swellings and aneurisms(p. 386) 
have often to be eliminated. Among the cysts and abscesses exploratory 
puncture is invaluable. 

The EXTlHPATfOX OP CERVICAL GLANDS may be very difficult. A free 
inci3ion, a dry Wt>UIHl, no cuts in the dark, and the knife always turned 
toward the ~lands to be removed, are obvious nece::;sities. In operating near 
the jaw, behind the line of the facial, the facial vein must always be remem­
ben~d. cro~::;ing down and back superficially to the submaxillary gland, and 
being joined by the anterior division of the temporo-maxillury trunk to form 
the common facial; this opens into the internal jugular about the level of 
the hyoid, after having receh·ed the lingual and superior thyroid veins. 
The upper carotid glands stand in intimate relation to this large vein; and 
it will often be necessary to remove part of it between double ligatures, on 
account of adhesion to n. gland. 

Hemnvnl of the glandulce concatenalre frequently involves the laying bare 
of the cnrotid, jugular, and vagus. Pieces of both vessels have been excised, 
but such operations are of doubtful benefit, and, if the vagus is involved, 
almost hopeless. The internal jugular has often been wounded, and cut 
across without ill result. Such injury when necessary should be left till the 
tumor is otherwise i.:;olated; if a ligature can be placed round the opening, 
it is ensier and better than double tying the tmnk. These vessels may be 
gr~atly displnced and widely separated ; one must be prepared to meet them 
anywhere; oft.en the artery can be felt before operating. If' it is intended 
to cut the ve~geJs, it is be.st to start with their double ligature below. 

WHY·SECK OR TORTJCOLLIS.-This deformity is either congenital (non­
spmonoclic) or acquired (spasmodic). 

C'ongenital l«.-1es.-It will often be found in these that there was some 
difficulty at the birth, rendering rupture of fibres of the sterno-mastoid 
likely i consequently, a lesion of this kind leading to chronic shrinking 
my~itis is often regarded as the cause. It is said sometimes to be preceded 
by a congenital steruo-mastoid tumor. 

The deformity is not usually noticed until weeks or months have elapsed i 
th('n it is found tha.t, owing to rigid shortening of the sterno-mastoid, the mas­
toid process is drawn down towards the shoulder, a.nd that the chin points per­
sistently towards the opposite side. The rigid muscle may be two inches or 
more shorter than its fellow in cases which have been neglected for years. 
In the!'e instances it will be found also that there are rigid bnnds of the 
cervicnl fo!!cia-c~pecia\ly the sheath of the muscle-mnintnining the de-
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formity after division of the sterno-mastoid; and the cervical articular 
processes certainly have undergone changes in form and direction like those 
in club-foot and lateral curvature (q.v.). A compensatory dor:;al scoliosis 
may be present, and quite commonly the ear and side of the face which is 
kept constantly down to the shoulder are smaller than the corre8ponding 
parts; probably the circulation in the dependent part is defective, but com­
pression of nerves and congenital defect have also been suggested. The 
latter seems unlikely, if it is true that symmetry is very likely to result from 
division during childhood. 

TREATMEN'r.-If the contraction is discovered early, it may be opposed 
by a rigid collar, or by Little's strapping, and especially by passive and 
active exercise of tbe opposite sterno-mastoid . But when congenital cases 
are seen, almost the only resource is division of the slerno-uiaslold. 

Operation.-An assistant takes the head, and endeavors steadily to raise it 
from the shoulder, and turn the chin toward the diseused side, thus stretching 
the contracted muscle. Now make a puncture internal to the muscle, or be­
tween the two heads just above the clavicle, with a sharp-pointed tenotome, 
carry the knife on the flat between the skin and the inner bend, turn the edge 
toward and press it upon the muscle, until the latter gives wny with a dull 
snap. The right hand must be well supported and the knife under perfect 
control; it must not bury itself in the deep tissues when the muscle is cut 
through . The clavicular head will now become more tense and prominent, 
and almost always requires division. This may be effected from a wound 
between the heads or a puncture at the outer border, as may be most con­
venient, unless the external jugular is close to the outer edge of the sterno­
mastoid, when the former spot should be chosen. The section is made from 
before back, as in the case of the inner head. It is perhaps safer to use a 
blunt-poiuted tenotome in this case; and its back and rounded end wil1 act 
as a probe to assist the finger upon the surface in detecting dense bands of 
fascia and strands of muscle requiring div ision. Directly a dull snap indi­
cates that division is complete, make pressure with a thumb in the gap for n. 
minute or two to limit extravasatiou. It is not uncommon to see a hrema­
toma. fo rm rapidly, from wound of the ant. jugular or other vein, but as a 
rule it soon ceases to extend. There are, however, on record a few cases of 
death from wound of the great vessels; bands of fascire in their immediate 
vicinity are, therefore, best let alone, to be dealt with by extension. 

Some surgeons make a puncture between the beads of the sterno-mnstoid, 
and from it push a director beneath them, first one and then the other; and 
they divide the fibres by running a probe-pointed tenotome along the groove, 
and cutting towards the skin. This is certainly preferable to pushing knives 
beneath the muscle; but any instrument thus used frequently goes through 
instead of under the muscle, and division of fibres by a knife-edge turned 
backward is ult1mately necessary. 

The wound being closed by a bit of wool and collodion, nny soft parts 
remaining tense should be strongly stretched, and the head should then be 
fixed, if possible, with the chi a pointing a little towards the affected side, and 
the mastoid process on this side raised a little above its fellow . To eHect 
this, Dr. Little recommends putting a broad piece of strapping round the 
forehead antl occiput-the head being shaved-and another round the waist. 
A strong tape is sewn firmly to the plaster round the head behind the ear, 
on the sound side, and another to the waistband in the opposite nipple line; 
the two tapes are tied together and act in the li ne of the lengthened sterno­
mastoid. In bad cases the bead cannot be brought at once into the above 
position, so elastic traction must be made by inserting one or two lengths of 
stout drainage-tube in the tape. There are also various orthopredic con-



SEURECTO,tY OF TIIE SPIX AL ACCESSURY. 585 

trivances with arms to turn the head into place. Thrice a day after the 
third the divided muscle is to be well stretched by passive motion, and this 
should be done for some months, till the lengthened sterno-mastoid is able to 
hold its own. The latter should be regularly exercised, the patient standing 
in front of a glass and endeavoring to bring the head straight. 

ACQUIRED TORTICOLLIS is due chiefly to spasms of the sterno-mastoid, 
which may be either tonic or clonic. Under the head of TONlC RPAS'.\IODIC 
WRY·N.ECK are grouped many cases which have ouly a certain resemblance 
to wry-neck in that the deformity is present, but without any special rigidity 
of the sterno-mnstoicl. rJ'hese cases arise from exposure to cold ( rheumatism, 
stiff-neck), from the desire to relieve inflamed glands fro1u pressure, or 
inflamed joints in cervical spine-disease; or the cause-e. g., worms or other 
gastro-intestinal trouble-may act reflexly. Somrtimes it occurs in hysteria. 
Rarely, di"tinct tonic spnsm of the sterno-mastoid follows injury of the head 
and appears due to some central lesion. 

This distorliou may bo due, in rare cases, ali;;o to palsy of one sterno­
mnstoicl; tbe other muscle being unopposed turns the head permane.ntly 
from its own side and shortens. If the a.cl ministration of remedies calculated 
to remove any existing disease in the head or neck and improve the health, 
and if strychnine, blisters, and electricity fail, division of the sound muscle 
has been recommended. 

Lastly, Gooch, in 1759, and Langenbeck more recently, recorded a csse 
due to contraction of the platysma-myoides, and cured by its division. 

In CLONIC Sl'Al"MODIC TORTICOLLIS the cause iJJ usually very obscure. It 
begins as a rule in adults before middle age, and the occasional movements 
of the bead at first scarcely excite attention; but after a time they are strong 
and incessant; the patient cannot keep looking straight forward or turn the 
bead to the diseased side, for spasm of the affected muscle never quite 
relaxes, except during sleep when all movement ceases; nervousness in­
creases the trouble. The electric irritabilitv of the affected muscles is usu­
ally much increased, that of their opponentS diminished. Deep muscles of 
the neck or face may also be affocted, the combination with histrionic spasm 
(p. 420) being interesting. 

TREATMEN'l'.-ln these cases the cause must, of course, he removed. Where 
this appears central, counter-irritation along the spinal accessory, even with 
the cautery, whilst succus conii in large doses (5.j and more, Harley), <H· 
bromide of potash, is given; occasionally the constant current does good, 
but it is not nt all reliable, and faradizing the weak opponents has been 
useful in Dr. Poore's hands. Massage would seem to be worthy of a trial. 
These methods failing, neurectomy or excision of a short portion of the spinal 
acressory is the sole resource. In central tonic and in spasmodic cases, m 
which the stcrno-ma~toid and trnpezius are alone aftecte<l 1 the operation 
usually gives permnneut relief, but the progno:::;is i:::; not so goo<l in the latter 
as in the former. Stretching the nen·e is of no use. 

N IXRECTOMY OF TUE SPINAL ACCE'3SORY is performed through a three­
inch inci~ion on the anterior edge of the sterno-mastnid, having its centre 
opposite the angle of the jaw i turn back the muscle and divide the posterior 
layer of its i;;heath; the nerve will now be found at the level of the angle in 
th0 connective tissue, running down and slightly back to pass through the 
deep fibres of the muscle. 



586 lXJURlES AND DISEASES OF THE CHEST. 

CHAPTER XXXVIII. 

IXJURIES AND DISEASES OF TIIE CIIEST. 

CoNTUSIO~~s of the parietes only, though sometimes accompan ied by a 
good deal of pain and subeutaueous hemorrhage, are of little importance. 
But force applied to the chest-e. g., a cartwheel across it or a blow from a 
bit of shell, may cause a complete or partial rupture ofa lung, or rupture of 
the pericardium or heart, and this without fracture of any bone. Contusions 
of viscera are more common. When ribs are broken (p. ~58), such injuries, 
of cciurse, occur more easily. Pleurisy, pneumonia, pericarditis, mediastioal 
cellulitis, and abscess, or caries of sternum or ribs may follow later. All 
such complications are uncommon; they will be recognized by their usual 
symptoms and physical signs. 

TREAT.MEXT.-That of fractured rib; but a. bandage may add to the dis­
tress. Iu severe cases with much dyspnooa, if low diet and a purgative fail 
to relieve, free leeching, or bleeding from the arm, is said to act wonderfully. 

'Vouxos OF TUE CHEST are divided into penetrating and non-penetrating. 
If there is any doubt as to whether a. wound does penetrate, a probe should 
never be used to decide the point lest it perforate the pleura. 

NON-PENETRATING WOUNDS inflicted by swords, bullets, etc., sometimes 
i·un long distances beneath the tegumeuts, leaving troublesome sinuses and 
causing burrowing; the inflammatory complications of simple contusions 
may arise, especially if the wound is septic. 

"A Bavarian soldier was struck on the side of the chest by a bullet1 which, 
however, glided off the rib without fracturing it; the soft parts over the ribs 
were bruised. A few hours afterward the man had intense pain and symp­
toms of acute pleurisy. He ultimately died, and it was founrl that a large 

6~:i~~tio 0:h:;l~~r~~~d a~~e~h=ff~=~~r!~l~ }~\~ ~~~d~~~~~ 1o~~~!dt~1Rt:,etti~e~~ 
not been absorbed; suppuration occurred into the chest cavity, which killed 
the ruan. Cases in which a bullet fractures ribs without entering the chest 
are also dangerous; they always lead to pleurisy or empyema, and not un­
frequently to pneumonia; for the lung may sustain contusion as well as the 
chest-wall and the pleura." (R. W. Parker.) 

Hemorrhage from large parietal vessels is more likely to occur in pene­
trating wounds. 

TREATME:ST.-Antiseptics, counter-openings, and drainage, and the uni­
form pressure of a wool dressing. 

PENETRATING WouNns.-The danger of these depends (1) on the admis­
sion of impure air, blood, etc., to the cavity of the pleura or pericardium, 
and perhaps on the lodgement of foreign bodies; (2) on injury to the large 
vessels or viscera contained in the cavity; (3) on injury to vessels of the 
parietes. 

A small, penetrating, punctured, or clean-cut wound of the parietes may 
close with little or no sign of inflammation of the serous membrane injured i 
but the result of free entry of impure air or septic instruments through the 
chest-wall is usually su ppurati ve inflammation. As to the lodgement of foreign 
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bodies, they should always be at once removed if they can be felt by tbe 
fin~er or a large-ended probe; prolonged search is harmful. 

Hemorrhage may occur from the internal mammary or intercostal vessels; 
but instead of escaping externally, the blood ruay all or nearly all pass into 
the pleural cavity, causing compression of the lung and dyspnc:ea, accom­
panit•cl by collapse, the side of the chest becoming increasingly dull, full, and 
motionless. It may be impo~sible to say whether the blood comes from the 
chest-wall or viscera; hut the question should always be decided b_v enlarg­
ing the wound down to the pleura and tying the bleeding vessel, if found. 
No harm can possibly come from making the external openiug freer. It 
may be neces!!lary to remove fragments, or a sound piece of rib, to secure the 
intercostal, or a bit of rib cartilage to seize the internal mammary. Iu gun­
shot wounds these vessels seem very rarely to give trouble. 

lNJUJUE~ OF 'l'Irn LARGE TNTRA'l'BORACIC V&.-;SEL!; are rapidly fatal. 
'Vound of' the tlun-acic duct is very rare; lyruph escapes into the medinsti11um 
and cavity of the pleura and often by the wound; it may compress tbe luug. 
It is a fatal injury. 

bJVRIES Ol" THE LuNo.-Contusion with slight hremoplysis is common. 
Rupture has already been alluded to i it may be slight, or run completely 
across the lung, the prognosis varying accordingly. The patient may live 
some hours in a state of collapse, without any k emoptysis and little hrerno­
thornx, after complete rupture. Ordinarily the symptoms are those of wound . 
Go~:selin thinks that the g:lottis is closed at the time of injury, and the chest 
compressed upon the in Hated lung; the rnpture may be at, or away from, 
the seat of injury. 

8L>mctimes part of the lung is forced, by au expiratory effort at the mo­
ment of injury, through a wound and is nippeJ (traumatic hernia). Guthrie 
advised that it should not be reduced, but left to granulate, and in septic 
cases this woultl be the best practice; but if the lung is healthy, it should be 
thoroughly cleaused, reduced, and the wound treated antiseptically. Very 
rarely, the lung protrudes through the pleura beneath the skin; some pad 
or truJ:Ss should be applied. 

'V Ol'N D OP Tm;; LUNG may occur without wound of the chest-wall, when 
fragments of broken rib are driven into its substance (p. 258), and such 
lacerations and contusions are common enough; or there is present also an 
incised, punclured, laceratecl, or gunshot-wound of the chest-wall. The prog­
nosis is best in punctured wounds, whilst the incised are, on the whole, most 
rnpidly fatal. The lodgement of a fi)reigu body readers the prognosis decid­
edly more serious, but no extensive sear'!h is justifiable. l\Iauy are ultimately 
coughed up, or discharged from thP. wound, and a few become encapsuled. 
Conical bullets lodge much less frequently than round ones, and le:::s com­
monly carry in bits of clothing. 

Sn1PT0:-.1s.-l\fore or less collapse, dyspnooa, cough, hremoptysis, hremo­
thorax, escape of' blood by the external wound, emphysema i pneumothorax 
and escape of air by the external wound i perhaps hernia of the lung. 

The collap.<te varies with the extent of the injury and constitution of the 
patient. .Dy.~pnrea may be due to the injury to the chest-walls, to compression 
of the lung by air or blood , or to filling of the bronchi with blood. There 
may be but little with complete collapse of one lung, and if it is very marked, 
Longmore says that wound of both luu_gs is probable .. Hremoptysis is _ m?st 
likely to occur when a large bronchus ts opened, and 1s usually early 10 m­
ci@ed noel gunshot wouncl8. It may be rapidly fatal, slight, or absent; or, 
after some days, a little rusty sputum may be expectorated. Blood in the 
bronchi keeps up cough. Hremolhorax results from escape of bloo<l into the 
pleura from either lung or chest-wall. It is recognized by increasing col-
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lapse and dyspnooa, and the ordinary physical signs of fluid in the pleura, 
perhaps coupled with gushes of blood from the wound, esperinlly if posterior, 
when the patient coughs. In emphysema, air is forced into the subcutaneous 
tissue, as described at p. 2.58. The freer the external wound, the les~ likely 
is it to occur. It may be accompanied by pneumothorax, or either of these 
conditions may occur alone. Theoretically we should expect collapse of the 
lung to occur in wounds of the parietal pleura, where no adhesions exi:st; 
but, as a matter of fact1 the lung may actually bulge into a wide opening in 
the wall. It is, however, certain to occur, if there is any cavity into which 
air can pass from the lung, or enter from the outer wound, but from which 
it cannot readily pass out; it then gradually accumulates under sufficient 
pressure to separate forcibly the accurately applied sticky surfaces of the 
pleura, and collapse and pneumothorax result. The entry of a blunt weapon 
into the chest tends to produce this separation, but immediate pneumothorax 
is commonly absent in gunshot injuries. As a rule, however, if the wound 
remains open, this coaptation of surfaces gives way and air enters the pleura. 
Traumatic pneumothorax gives rise to the ordinary signs; it is usually com­
plicated by blood in the cavity. 

COMPLICATIO:ss.-These are inflammatory. A simple wound of the lung 
necessarily excites sufficient inflammation to eflect its healing, but this 
scarcely deserves the name of pneumonia. It hns no tendency to spread, 
unless the wound becomes septic and drainage is bad i then it may run high, 
and cause even gangrene, with septic symptoms. The inflammation is clini­
ca1ly and pathologically diff'erent from croupous pneumonia. 

Usually changes in the lungs after wound are concealed by pneumothorax 
and pyothorax. Pyotltorax (erupyema) is almost always due to entry of im­
pure air through a wound or large bronchus, that in the finer bronchi being 
pure (p, 39), The blood usually in tbe pleura decomposes, inflammatory 
effusion is rapid, and soon becomes purulent, the signs of fluid in the chest 
are marked, and fever generally mounts high, becoming hectic after a time. 
Diffuse septic suppuration in a previously healthy pleura is very fatal. 
Rarely the fluid is not purulent, the superficial wound having probably 
healed early. 

TREATMENT.-First, examine the wound, and remove splinters of ribs and 
foreign bodies, if found, being careful not to separate the visceral and pari­
etal pleurre, if they are soldered together. Penetrating wounds of the chest­
wall without evidence of complication should be treated antiseptically and 
closed. Should any track iu the Jung be injected, he careful not to cause 
asphyxia from entry of the fluid into the bronchi. It is probable that, in 
punctured and incised wounds of the lung, with but slight hemorrhage, this 
still would be the best treatment; for, if it succeeds, pyotborax: would almost 
certainly not occur, and pneumothorax, if it occurred, would check hemor­
rhage, and favor healing of the lung. Dyspncea, if severe, &hould be relieved 
by aspiration. 

In severe cases of deep or lacerated wound, close the skin-woun<l only par­
tially, noel insert a tube, or leave it widely gaping. A counter-opening at 
once will often be desirable; in septic cases, indeed, a large, well-placed 
wound ruay be the means of saving the patient's life. The patient should be 
laid 1tpon the inJt11·ed side, unless both lungs are injured, then upon his back. 
In all cases, especially when the wound is closed, inflammatory complications 
must be anxiously watched for. 

Hemorrhage must be treated by absolute rest; ice to suck and applied to 
the chest-wall; and, in slight but prolonged cases, by opium (to insure r~st 
and diminish the frequency of respiration1, and astringents, as tannic acid, 
internally. It is, of course, desirable that no blood should collect in the 
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pleura, a111l
1 

when primary union is not to be hoped for,one shoul<l endeavor 
to dn1in the cavity into an antiseptic dressing changed often. But, if such 
hemorrhage endanger life, and examination bas shown that the blood does 
not escape from a vessel within reach, the only means of checking it is to 
close the wound and allow the lung to be compressed by blood and air. In 
severe hremoptysis the same treatment is indicated. Here, again, there will 
be much dangeoi· of septic pneumonia and pyothorax, should the hemorrhage 
be checked. If all goes well, blood and clot should be drawn otl' by repeated 
small aspirations afte r three or four days. 

It may here be mentioned that in a case of profuse hremoptysis frequently 
recurring, Mr. Hulke, at Dr. Cayley's request, opened the pleura in the sixth 
space and introduced a tube, producing pneumothorax and collapse of the 
lung. There were no signs of old mischief; and it was, therefore, thought 
that compreRsion would act-being unimpeded by consolidation or adhesions. 
Two comparatively slight recurrences of hremoptysis occurred the same night; 
then none up to death, which occurred suddenly on the fifth day-the pneu­
mothorax being on the left side (Trans. Clin. Soc., 1885). 

El'!,[PIIYSEMA. and PNEUMOTHORAX require littie treatment as a rule; for 
severe dyspncea the chest may be tapped with a needle; and for extreme em­
physema, punctures of the skin may be made. 

PNEUMONCA hardly admits of special treatment. It is, however, em,pyema 
or pyothoraz that we have chiefly to fear of the inflammatory complications. 
Every endeavor must be made to prevent this by antiseptics, and free drain­
age, if there is any doubt about success in obtaining asepsis. Should symp­
toms of empyema appear after closure of the wound, this should at once be 
opened up, if well placed for drainage; if not, make one or more counter­
openiogs, and insert short, large tubes, resectiug a rib, if necessary. The 
drainage must be extremely free, and Condy's fluid or some non-poisonous 
antiseptic used in large quantities, to wash out the cavity in offensive cases. 
Should the patient recover, the treatment will be the same as in the non­
traumatic form of disease. 

If there is any doubt as to the nature of the effusion into the pleura, aspi­
ration should first be tried. 

INJURIES 01'~ THE HEART AND PERICARDIUM.-Oontusion and rupture 
hnve been referred to (p. 586). 'Vouuds very rarely result from fractures 
of the stem um or ribs, usually from thrusts, stabs, and bullets. G. Fischer 
has collected 4_.32 cases, of which 11 per cent. affected pericardium only, 27 
per cent. the right, 22 per cent. the left side of the heart. Such wounds are 
usually immediately fatal from shock and hemorrhage into the pericardium ; 
but healing may certainly occur, as shown by 72 of Fischer's cases, the scar 
being demonstrated post-mortem in 36. In 12 a foreign body (needle, 6; 
bullet, 5; thorn, 1) was found. 

If death is not immediate, collapse and oppression of heart and breathing 
from hemorrhage into the pericardium are the chief symptoms. Small, ob­
lique punctured wounds of the heart affecting the ventricles have the best 
prognosis; wounds of the auricles are always fatal within a few hours, if not 
nt once. Our only remedies are absolute rest, opium, and cold to the chest, 
the wound being dressed antiseptically. It seems likely that this cavity may 
soon be explored in some cases of bleeding, with a view to finding the bleed­
ing point and closing a wound by sutures. 

Diseases of the Chesl·wall. 

CHRONIC ABSCEl:iSES are not uncommon in the chest-wall, being usually in 
connection with caries of the sternum or a r ib; usually they point exter-
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nally, but may make their way toward the pleura, and cause pyothorax. 
'Vhen they have an impulse, the diagnosis from a perforating circum:scribed 
erupyema may be difficult. A pointing lung-cavity must be remembered as 
a possibility. 

CARIES OF THE STERNUM OR RIBS may be tubercular, syphilitic, or the 
result of injury. Not uncommonly small sequestra are found . Tubercular 
caries of these bones is said to be frequently followed by ~eneral miliary 
tuberculosis, and free incision of the part affected is advised. In the syphi­
litic and traumatic forms general treatment and the use of the sharp spoon 
will very likely be sufficient. 

Large chondromata, pedtmculated osteomata, and sarcomata, are the chief new 
growths which spring from the ribs. They should be removed early, together 
with the bone whence they spring. Extensive operations, laying open the 
pleural cavity, have been performed. 

SURGICAL TREATME~T OF DISEASES OF TUE LUNGS AND HEART. 

TrrORACOCENTESIS OR TAPPING THE PLEURA is required to remove from 
the pleura air, blood, serum, pus, or, rarely, hydatid fluid; air and blood 
have been referred to. As to serous fluid, in hydrothorax, when both pleurre 
are full above the angles of the scapulre, the fluid should be withdrawn; 
much larger quantities than this are sometimes found post-mortem, and they 
have doubtle!!'s had their share in killing the patient, though no dyspnrea. 
may have been noticed. In plem·isy with ejfmion tapping is required: (1) 
when one pleura is full or almost full up to the clavicle; (2) when both 
sides are full above the angles of the scapulre; (3) wheu fluid is not absorbed 
after ordinarv treatment for two or three weeks. It should be done imme­
diately in tl;e first two cases, as several cases of sudden death, or death 
during sleep, are recorded, especially from large effusion into the left or both 
pleurre. In pyothorax it is usually advisable to aspirate once or twice before 
opening. 

0PERATION.-The point of puncture, with a tolerably full pleura, may be 
either the seventh or eighth space near the angle of the scapula, or the fifth 
or sixth space in the rnid-axilhuy line; in localized effusions or in doubtful 
cases, at the dullest spot. The aspirator (Fig. 6) is generally used, and is 
certainly the best instrument in cases of exploratory puncture, and when the 
pleura is thick. Siphon-action should be arranged for as at p. 82, or as 
follows: Aspirator and skin must be thoroughly aseptic. Fetl for the upper 
edge of the rib bounding below the space chosen, and thrust the needle, 
guarded a short distance from its point by the forefinger, into the pleura. 
close above this edge; as it enters the pleura, resistance is felt suddenly to 
cease. 'Vhcn the pleura is thick, or there is but little fluid, the vacuum 
should be turned on so soon as the aperture of the needle is buried; then it 
is pushed on slowly till fluid appears. If the needle-tube is now detached 
from the aspirator, and its end placed in a bowl beneath a little carbolic, 
siphon-action will be set up; to reverse the current, in case of stoppage, it 
must be again connected with the aspirator. 

Instead of the aspirator, the siphon-trocar (Fig. 212) may be used. Fill 
the cauula and India-rubber tube attached to it at b with carbolic lotion; then 
push forward the troca.r, a. The free end of the rubber tube being under 
carbolic, make the puncture as above, and withdraw the trocar; siphon­
action is at once established . An obstruction may be removed with little 
danger to the lung by pushing the trocar forward. 

The removal of fluid should cease when much coughing is excited, when 
the stream is blood-tinged, or when two to two and a quarter pint:.s have flowed. 
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The objects in pleurisy are to remove a en use of dyspncea or of syncope; to 
reduce temsion, that absorption may go on through previously compressed 
ve~sels; and to liberate the Jung. None of these requ ires the complete re­
moval of the fluid, were this possible; and the sudden withdrawal of a large 

FIG. 212. 

Thesiphon-orpiston-trocar. 

quantity may cause syncope, or death from urgent dyspncea-prohably due 
to c:cderua of the lung. 

PYOTIIORAX, El\IPYEMA, or the formation of pus in the pleura, almost 
always demands the usual treatment of abscess. The pus is generally thin, 
and formed by increase of leucocytes in an effusion which is at first serous­
the formation of' thick pus, as such, from the pleura being common. It may 
therefore be sai<l that pyothorax supervenes more or lees rapidly-sometimes 
very slowly-upon pleurisy with effusion, and the diagnosis of' pus is conse­
quently rendered difficult. Nevertheless, the presence of hectic fever, after 
the fluid has ceased to increase, of cedema of the side, or of any tendency to 
point, are strongly in favor of pus, as also is the occurrence of the effusion 
during pyremia or puerperal fever, or after a penetrating wound. In all 
cases of doubt, recourse should be had immediately to exploratory puncture, 
which, when the syringe and parts are clean, is quite barmlees and almost 
painless. The suppuration may be localized or diflUsed; the pus is usually 
sweet, but fetor arises in cases due to gangrenous broncho-pneumonia, second­
ary to wound or, rarely, without obvious cause. 

The course of pyotliorax varies much. Rarely, and especially in children, 
it seems that pus may be absorbed; if this takes place in adults the proba­
bility is that the solid parts are left inspissated in tbe pleura, perhaps to 
calcify. Rarely, too, an empyema, especially localized, may remain latent, 
and is perhaps first noticed post-mortem. In chronic phtbisis, pyothorax 
may cause less inconvenience than would a wound with the risk of sepsis. 
But, as a rule, pus in the chest keeps up fever of hectic type, cough, dyspncea, 
and pain i and this may go on for long periods, the patient wasting greatly, 
and perhaps becoming nlbuminuric and dying exhausted; or death mtiy be 
somewhat sudden, as in pleurisy, from syncope or asphyxia. Sometimes the 
pus bursts through the pleura. in some direction, and most commonly into the 
lung, and is expectorated constantly or intermittently. The quantity which 
first enters the bronchi may be so large as to cause asphyxia in n weakly 
and perhaps sleeping patient. The expectoration of' even a small quantity 
of pus per diem. may keep up great irritation of the bronchi, causing much 
cough and watery mucous sputum. In such a state of matters, it would be 
expected that air would find its way into the pleura, and it often does so 
(pyopneumotltorax),· but usually this is prevented. Expectoration is both 
more frequent and more favorable than external ng1ture, chiefly because 
putrefaction of retained pus is inevitable in the 1att£'r case, whereas in the 
former it rarely occurs, unless the communication is direct with a consider­
able bronchus; but, in either, death from hectic and albuminoid disease is 
on ly too common after years of discharge, and putrefaction of pyothorax 
may prove quickly fatnl by septic poisoning. External pointing may occur 
nt almost any part of the thorax, but is naturally most common wbere the 
wnll is thinnest. If the anterior wall of a thorax be held between the eye 
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and the light, a spot in the fifth space between the edges of the rectm•, pec­
toralis mnj., and ext. oblique, and another in the second space close to the 
sternum, will be found translucent; in thin subjects, other spaces close to 
the sternum are also translucent, and these spots, especially the fifth (J. 
Marshall) and the second, are most often chosen. 

Harely, a pyothorax pierces the diaphragm and causes an abscess beneath it, 
or bursts into the stomach or intestines; or it descends behin<l the diaphragm, 
and points in the loin, like a lumbar spinal or perirenal absce:ss; or runs 
along the psoas to the groin, or even the popliteal space, being connected with 
its source hy a narrow track. Such cases are very difficult of recognition, 
and opening the abscess low down only is likely to give but imperfect 
drainage. 

j)fode of Cure.-The eflect of fluid in the pleura is to drive the lung, sup­
posing adhesions to be absent, backward and inward upon its root, resonance 
and breath-sounds remaining longest in the vertebral groove; upon the sur­
face of the pleura. lymph is deposited, and its substance becomes infiltrated, 
until, iu cases of mouths' and years' st.anding, it may be au inch thick. 
Obviously, as cure must take place by the meeting and adhesion of the visceral 
and parietal layers, this thickening of the pleura should be anticipated by 

;~;~.i:;~~~~ti~~;~ofintl~r::~sa~~1:efui:g n~;~~~ ~~YcZ:~1a1~o;~!:;~nti: ;:ae:} 
the flow i it has expanderl considerably at once under the atmospheric 
pressure, and continues to do so if the fluid left is now absorbed. But this 
cannot happen once the pleura is considerably thickened, nor when its 
cavity is open; then the visceral layer must be drawn out to the parietal, or 
vice versa, by the contraction of granulation tissue in the angles of the 
cavity; and the existence of patches of adhesion previous to the pleurisy 
favors recovery, by preventing wide separation of the pleural layers, and by 
subsequently furnishing many angles in which inflammatory tissue can exer­
cise its force. As a result of' its contraction, the collapsed lung may be more 
or less expanded, and this may be aided by systematic expiratory efforts 
with the glottis closed-as in coughing, when air from the sound lung is 
probably forced into the bronchi ?f the collapsed one-and also, it is said, 
by inspiration of compressed air; but its chief effect is to draw up the dia­
phragm, which adheres all round to the lower ribs, to dra.w over the struct­
mes in the superior and middle mediastina-the sound lung hypertrophying 
to permit the movement-and to drag the ribs down and in. The effect of 
this action is to produce a lateral curve of the dorsal spine (p. 472), concave 
towards the affected side, with compensatory curves in the lumbar and 
cervical regions. In many cases fortunately the apex is adherent, otherwise 
it is most difficult for the surfaces to come into contact here i for it is 
shrunken, driveni down and in, the structures of the superior mediastinum 
are fixed, the short upper ribs can fall in but little, and the rising of the 
diaphragm has 1itt1e or no effect. From all of which it appears that, ordi­
narily, the cavity left by a collapsed lung is closed first below and Inst above, 
and that lung touches tbe ribs behind sooner than in front. The prognosis 
is much better in children than in adults, owing to the greater elasticity of 
their bones and tissues, and their greater recuperative power. Any bagging 
in the cavity will resist. the action of the infiarumatory tissue, and must be 
relieved i but in many cases a state is arrived at, in which, in spite of per· 
feet drainage, a cavity ceases to diminish. A certain amount of tension, as 
is well known from the example of the callous ulcer of the leg, inhibits the 
growth of granulations, and the only way of obtaining a cure, wheu this 
point is reached, is by finding some means of lessening the tension, such as a 
circular cut, or several short ones, round an ulcer. In the chest this means 
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is provided by the operation of excision of ribs, which allows the superficial 
part:; to fall in upon the Jung. 
TnEATllE~T.-Empyeruntn causing little trouble in chronic phthisis are 

bc:;.t left nlone; and cases in which expectoration or discharge by stomach 
or bowel is lending to a cure need not be treated. But if diminution of the 
cavity is very slow, or ceases, treatment should not be postponed lest the 
lung become firmly bound down. 

It is, as a rule, advisable to begin treatment by aspiration, and to repeat 
it if the pus reaccumulates but slowly, and is then more serous in character. 
A single aspiration may cure, or three or four may be required. Gocllee 
reports four of thirty children, and two of twenty adults, thus cured. These 
attempts must not be too long continued, lest firm adhesions bind down the 
lung. 

Aspiration having failed, or being for some reason unsu itable, a pyothorax 
must be incised and drained like an ordinary 11bscess. When the disease is 
localized there is no choice as to the point of opening; but when it is uncir· 
cumscribed the fourth or fifth space in the axillary Jiue is probably the best, 
the object heing to find that spot wh ich will aff0rd efficient drainage for the 
longest time. As above shown, an opening low down aud behiud is soon 
occluded by the rising diaphragm; higher up the posterior parts of the ribs 
are thickly covered by muscle and by the scapula, and the lung probably 
adheres here and in front sooner than towards the lateral line; the point 
named drains the side well, especially when the patient lies upon it, ns he 
usually does; and it is as near to the apex-the point which usually adheres 
last-as we can conveniently go. Marshall recommeurls tbe thin spot in the 
fifth space as the seat of election, in imitation of Nature; and cases do very 
well which are opened here. But it is a little far forward for drainage, and, 
if thinness of wall determines the pointing here, Nature's lending loses in 
authority. It is chiefly in adults that the point of opening is so important. 

When an empyema is pointing, it is best to open it here, and, if the situa· 
tion is unsatisfactory, to pass a probe through the opening and cut down 
upon it n.t the seat of' election. It is often very difficult to tiud the track by 
which pus has escaped beueath the skin, but the exact pn.th is of no conse~ 
quence-nnother is so easily made. 

When the original opening ia made at the seat of election, bagging may 
occur in some corner, as below and behind, and necessitate a temporary 
counter-opening here. 

Operation.-Chloroform should be given in preference to ether, anresthesia 
being desirable if any bone is to be excised i simple incision in a recent case 
gives little pnio, nod this may be prevented by subcutaneous injection of 
cocaine (R. W. Parker). Godlee advises that no anre.sthetizecl patient shall 
be turned much on to the sound side, especially if expectorating the pus, for 
it may run across and fill the bro11chi on the sound side. Free access to the 
si1le, and in dorsal decubitus, is affOrded by separating two high tables oppo· 
site the part. 

For simple incision feel for the lower boundary of the space, draw the 
skin here down on to the rib and make a cut one anrl a half to two inches 
long through it; now let it return, and thrust a pair of closed sinus-forceps, 
guarded by a finger half an inch from the point, into the thorax, just above 
the rib; open the blades and withdraw the forceps, thus tearing a wound, 
which may be enlarged by stouter dressing-forceps or the finger. Many use 
a director to pierce the wall, but the more pointed forceps enter more easily. 
Where there is but little fluid, it will be necessary to make a free incision, 
and di'5ect through the layers above the rib. A finger should be introduced 
through the open pleura, and the cavity carefully explored, for the exact 
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position of the lung and the presence of adhesions are points of much im­
portance in after-treatment and prognosis. Masses of lymph may be felt 
and removed . 

When this exploration cannot be thoroughly effected on account of close­
ness of the ribs, three-fourths to one inch of one of these should be excised 
(Godlee). In two-year·old children it is usually possible to push a finger of 
moderate size between two ribs; but as excision of a bit of rib renders drain­
age easier1 and in no way complicates matters, some surgeons always perform 
it. The cut must then be two to three inches long, and directly on to the 
bone; the periosteuru is separated with a slightly curved elevator from the 
surfaces and borders, much care being used at the lower edge (intercostal 
vessels); and the bone is divided in two places with a pair of curved cutting 
forceps or a fine saw. A cut is now made through the periosteum and pleura, 
and a large rubber tube, two to three inches long, is introduced; externally 
it is split into four equal pieces, and these, having been passed through a 
shield of stout sheet-rubber, are fixed to it by wire sutures tied on the aspect 
away from the chest (E. B. Baxter); it is thus prevented from slipping 
into the chest. 'Vhen more than one aperture is made, a separate tube should 
be used for each. 

Antiseptic dressings and the spray should invariably be used 1 even when 
the pus is fetid; it often becomes inoffensi,·e after a few dreesings, which 
should be frequent. Under these circumstances many surgeons wash out 
the pleura with large quantities of antiseptic lotions-Condy1 iodine (3,j and 
Oj), or chloride of zinc (1-15, 1-30, Konig); but several cases of sudden 
death during injection of the pleura have been recorded; and, though all 
have occurred in old cases which have been injected many times before, 
there seems to be no reason why a first injection should not prove fatal ; 
no cause has beeu discovered. 

The opening tends strongly to contract; a tube must be kept in, in 
adults, till discharge has almost stopped; in children, two to three weeks 
generally suffice. After its removal the wound soon closes, and should 
bagging now occur, cough, pain, general disturbance, and fever, indicate it; 
put in the tube again at once. Godlee advises that cases of empyema 
should sit up and move about as soon as possible. 

After incision 1 with or without excision of a rib, a little necrosis of a rib 
may result. In the former case the edge of the lower ribs is almost always 
bare after a day or two of contact with the tube, but it granulates, and the 
ribs generally become connected by a pillar of bone on either side of the 
tube. After excision, new bone is quickly formed by the perioeteum, and 
three ribs are usually welded together. 

In a certain number of cases, in children as well as in adults, a fatula 
Temains for months or years; it may lead to no cavity or to a small or 
large one; the discharge may be much or little, and the time of onset of 
albuminoid disease will vary with this, but it is sure to come sooner or 
later-perhaps only after many years, during which active work has been 
possible; consequently, these cases must be treated so soon as it is clear that 
healing is arrested. If there is any reason to suspect bagging, a. counter­
opening should be made at a favorable spot. Should healing still not 
occur, recourse must be had to treatment which Roser, Schede, and Est· 
la.oder have been working out separately, viz., excision of the ribs and pleura 
bounding the sinus or cavity externally, and the laying down of the skin 
upon the lung. 

TrroRACOPLASTY (Estlander).-The surgeon must first acquaint himself 
with the form and extent of the'cavity, by exploring it with his finger at the 
time of operation, a bit of rib being removed, if necessary. The bones 
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covering the cavity externally must now be exposed as fully as possible, 
by raising a flap upward or forward, or by two or three incisions parallel 
to the ribs1 each admitting the removal of the bone over which it lies, and of 
one above and below it; or by L, T , or Z cuts. Muscle superficial to the 
ribs may be raised or left as is most convenient. Bleeding is often free 
from a number of small vessels during the raising of the flap, and must 
be dealt with by sponge-pressure. The periosteum of each rib is now 
separated so far as to allow the bone corresponding to the cavity to be ex­
cised by division with forceps at either end . Then part, or all, of the thick 
pleura, with the intercostal muscles and periosteum, is cut away with scis­
sors, any vessels which bleed being easily tied. The cavity is now carefully 
examined, pockets of pus opened up, adherent lymph removed, and the sur­
face disinfected with chloride of' zinc or sublimate lotion aud iodoform, and 
the skiu-fiap laid down upon the lung, fixed by a few sutures, drainage pro­
vided, and an antiseptic dressing so applied as to maintain contact. The 
weak point in this operation is that it has hitherto failed to deal with the 
upper ribs, which are so deep, and have such important relations; and it 
is at the apex that a cavity is most likely to remain irremediable. If 
smaller portions of ribs than above directe<l are excised, or if the perios­
teum is left, a dense plate of new bone forms before the flap and lung 
are united. This operation may require to be repeated twice or thrice. 

With regard to purification of the surfaces, l:Jodlee points out that we 
probably are open to the same danger as in injecting the pleura, for filaments 
of the vagus and sympathetic must suffer severely. 

When a cavity is unavoidably left, a tube must always be worn, and if 
the discharge is fetid, siphon-injection through a tube too small to fill the 
fistula will probably be necessary. For further details see Godlee, Lancet, 
January, 1886. 

PNEUMONEC'l'OMY.-The surgery of the lung itself is still in embryo. Por­
tions of one lung and both apices were many times removed in sheep, dogs, 
and cats, by Domenico Biondi, and with invariable success. After extirpa­
tion of one whole lung, he obtained fifty per cent. of recoveries. In a subse­
quent series of experiments, Biondi infected portions of Jung with tubercle, 
and, aft.er some weeks, when signs of the disease had developed, he removed 
the diseased lung, and none of the animals died of tuberculosis. We believe 
that extirpation of part of the lung has been attempted only once in man, 
and then with a speedily fatal result. 

PNEUMO)JOTOMY has now been frequently performed, chiefly in cases of 
basic, but also in some apical, cavities from phthisis, pneumonia, and foreign 
bodies; it has proved very beneficial in cases of' putrid bronchiectasis with 
sacculat.ion, and in gangrene, expectoration being checked or stopped even 
when cure has not resulted. 

The diagnosU of a cavity, based upon physical signs, is rendered accurate 
by exploratory puncture with a rather large aspirator-needle thrust slowly 
forwards under slight vacuum·pressure; and a cavity having been found, it 
may be opened by thrusting a large trocar alongside of the needle and tying 
its canula in, or a drainage·tube may be passed into the cavity and the 
canula withdrawn over it (Gouhl, Trcms .. Med. Chir., 18S4). In_ other cases 
Hilton's method bas been adopted. Koch, of Dorpat (D. med. Wochenschr., 
1882, No. 32), has operated more boldly than most surgeons, thrusting a 
thermocautery through the lower lobe from the axilla to the mediastinum (!) 
aud making two or three such punctures, though not upon the same day, 
after resection of a rib. Ile washed out large cavities with thymol solution. 
His results in two cases were favorable. 

It is, of course, important that the pleura should be adherent at the seat 
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of operation; where this is not so, Dr. Biss has suggested operation a deux 
temps, the two layers of pleura being sewn together on the first occasion; or 
the parietal pleura might be exposed and irritated. 

Cavities in lungs have been injected through a fine canula with antiseptics, 
e5pecially dilute tinct. iodi, in phthisis; and with tannin in cases of hremop­
tysis (Theodore Williams). 

PAHACESTESIS OF TIIE PERICARDIUM may be required in cases of hydrops 
pericardii, pericarditis with effusion, and dropsy persisting after pericarditis. 
It is always performed with the aspirator; and a needle -hth inch in diame­
ter should be used-or nth inch if there is doubt as to the presence of fluid. 
With the latter the heart may be punctured with little danger (Dieulafoy). 
The puncture is made in the fourth or fifth space, one or two inches from the 
sternum, and the need1e is pushed steadily backward with the vacuum turned 
on till fluid runs i it must then be held motionless whilst the fluid is slowly 
removed. 

PERCCARDIOTOMY has been performe<l three times for purulent pericarditis 
-see S. 'Vest, 'JTrans. Path. Soc., 1884-successfully iu two cases of the so­
called idiopathic form, whilst death occurred in a pyremic case. Rosenstein, 
the first operator, washed out the sac freely, and West thinks the three cases 
show that the pericardium may be opened and drained with as little risk as 
the other serous membranes. 

TREPHINING OF TIIE STERNUM bas been performed to effect drainage and 
disinfection in cases of suppuration in the anterior mediastinum, which may 
arise by extension of spontaneous or traumatic inflammation beneath the 
third ]ayer of the cervical fascia, as well as from injuries and diseases of the 
sternum. The suppuration tends to spread to the pericardium and pleurre, 
and is very fatal. 

CIIAPTER XXXIX. 

THE SURGERY OF THE ABDQ)lEN. 

GENERAL REl'ifAHKs.-But a few years ago the peritoneum was almost 
sacred from the surgeon's knife, so fatal were wounds of the abdominal 
cavity; now it is bruised, torn, cut. or burnt, every day, and, relatively, with 
impunity. Formerly the great majority of the cases in which lhe peritoneum 
was opened died of' septic peritonitis or of a.cute septicremia; and the peri· 
toneum, together with other serous membranes, was believed to have quali­
ties rendering it more prone to inflame than other tissues; i. e., the fault 
was said to lie in the membrane and not in the surgeon. The dissipation of 
this error is due chiefly to the clinical successes of ovariotomists. They dis· 
covered practically how the above fat.al complications might be avoided i 
and the rationale of their practice was explained, and the practice itself 
improved, by Lister's views as to the nature of traumatic inflammation, 
and by Weguer's experiments upon the peritoneum (Arch. f. Klin. Chir., 

xxTr~ !~!(toneum and serous membranes in general have peculiarities which 
it is most important to know, but they do not separate these membranes 
from other tissues. The peritoneum is a thin, moderately vascular membrane, 
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of extent not much less than that of the skin-only 320 square centimetres 
in one case (\Vegner). It is moist, and covers a number of very vascular 
nervous organs; consequently, heat is lost with great rapidity when the peri­
toneum is exposed i and, as secondary results, the body temperature falls, 
the intestines are paralyZf•d, and pulse and respiration depressed. An ice­
bag laid on a rabbit's intestines, or the injection of cold fluids, stops the heart 
at once, but both pulse and respiration are unaffected by the exposure of the 
intestines for hours to warm vapor. Wegner next showed that the peritoneum 
was able to absorb in one hour fluid equal to one-eighth the bodyweight, or 
a quantity equal to the body-weigbt in two days; and the lymphatics which 
remove it are so near the thoracic duct, that poisons injected into the peri­
toneum act almost as quickly as when injected into veins. Septic products 
could not be placed under more favorable conditions to produce their effects. 
This power of absorption varies with the intra-abdominal pressure; thus, 
more of 200 than of 150 grammes of fluid will be absorbed in an hour. 
Normally, transudation is more than balanced by absorption; but any en­
during severe irritation of the membrane and lowering of intra-abdom inal 
pressure by wound of the wall or removal of a tumor may reverse these con­
ditions, for very large quantities of fluid may then transude in a short time, 
and absorption soon becomes further impeded by blocking of the stomata by 
fibrin, etc. 

There is normally no peritoneal fluid free in the cavity. This fluid is 
very like serum, and highly putrescible. Wegner has shown that unfiltered 
air may be blown through the peritoneum for considerable periods without 
ill-effect, and every case of dropsy shows that putrescible fluid may accumu­
late in the cavity and cause no irritation; but if putrescible and unpurified 
fluid, as serum 01· milk, be introduced into the peritoneum, it is quickly 
decomposed and excites irritation, unless its quantity is kept below that 
which the peritoneum can speedily remove. In the latter case, non-irritant 
ptomaines may have fo1·med previous to absorption, or infective organisms 
may be taken up with the fluid into the blood, the result being septicremia 
of the most acute and fatal kind, whilst the peritoneum shows little or no 
sign of infln.mrnatiou. 

The intensely infective nature of septic peritonitis has been only too often 
proved by the effects of inoculation of the intlammatory products upon the 
bands of pathologists (p. 203), and also by many series of experiments upon 
animals. Such fluids swarm with organisms-cocci and rods usually. 

It would seem, therefore, that to account for the chief causes of death after 
wound of the peritoneum, viz., peritonitis and septicremia, two conditions are 
necessary: (1) the preseuce of organisms, which probably vary much in nature 
and are not necessarily infective; and (2) the presence of a soil suitable for 
their growt}i. Orgauisms usually enter by a breech of either the parietal or 
visceral surface oft.he peritoneum; but intestine, which is injured or inflamed 
throughout its thickness, almost certainly permits their passage tbrough its 
wall. They may be brought to the peritoneum by the circulation, as in 
pyremia, perlrnps entering the cavity with the natural secretion; or, rarely, 
they may reach the membrane through lymphatic or venous channels, con­
necting it with the surface when this is the seat of infective inflammation . 
As to the soil

1 
this is usually peritoneal exudation or blood; but to an in­

fective organism such dead material is probably not essential even at the 
start, though the irritation of its growth in the peritoneal surfaces soon ex­
cites free secretion. 

Lastly. it must be noted that an irritant, which has gained access to the 
peritoneum, will be carried from its original situation by vermiform move­
ments, by movements due to respiration, to the emptying of viscera, change 
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of position, or drainage of fluid from point to point. Thus an irritant is 
spread over th~ surface of the peritoneum. 

The above statement has been thought necessary, before speaking of the 
injuries and diseases of the abdomen, together with the operations that they 
require, in order that we may infer from it the general rules that have long 
guided us in all surgically inflicted wounds of the abdominal cavity, and 
which are now being more and more acted upon in cases of il1j11ry. 

As before said, the dangers of wounds of the peritoneum are by no means 
special to them, but owing to physical conditions they reach their maximum 
here. They are: Infection of the peritoneum; the presence of putrescible 
fluid in the cavity; great loss of heat; nervous shock and hemorrhage i and 
the chief causes of death after such wounds are septicremia1 with or without 
p~ritonitis, and collapse. To avoid these dangers it is necessary: (1) To 
render aseptic the skin about the wound, the hands of the surgeon and of 
his chief assistant who stands opposite to him, all instruments, and especi­
ally all sponges. Previous to the operation these should have been lying in 
1 in 20 carbolic; and during it they must be cleansed, by simple squeezing, 
to remove all fluid or blood, then rinsing in hot 1 in 40 carbolic or in 1 in 
1000 sublimate, and finally wringing very dry in a fomentation wringer, that 
as little as possible of the antiseptic may enter the peritoneum. (2) It is 
very doubtful whether the spray should be used to purify the air, for1 even 
when the carbolic is hot, the spray is cold and chills the peritoneum greatly, 
and a quantity of carbolic acid, which may cause poisoning, enters the ab­
domen. Putrefactive and infective organisms not being common in most 
air, and it being certain that the peritoneum can deal with the former by 
absorption if there is no quantity of putrescible fluid present in which they 
can grow, it is found practically lhat the results of operations without the 
spray are quite as good as, if not better than, those performed wiLh it. The 
spray seems to kill hy shock and poisoning about as many as it saves from 
septicremia. (3) 'Vhen after an injury or during the course of an operalion 
a breach of the peritoneal surface, such as would lead to septic infoclion 
(from gastro-intestinal tract) or intense chemiral irritation (gall-bladder, 
bladder, ruptured ovarian cyst) of it, is found or accidentally made, meaus 
must be taken to close such opening or to iusure that any extravasation 
shall occur through a wound in the abdominal wall. Any part of the peri­
toneum already infected and perhaps inflamed must be scrupulously cleaned 
with sponges and some antiseptic. Should the whole or greater part of the 
peritoneum be infected (diffuse peritonitis), it is best to adopt the plan, re­
commended by Lawson Tait and others, of flushing the peritoneum repeat­
edly with warm water until this returns clear; thymol or boracic lotion may 
be used, but carbolic, when of efficient strength, is too poisonous, and when 
weaker, is more dangerous than water. 'Vhen a collection of infective fluid 
is opened between coils of intestine, every precaution in the way of sponges 
packed around should be taken against its escape into other parts of the ab· 
domen. The opening of any viscus should, whenever possible, be performed 
outside the peritoneum, the wound being temporarily closed and protected 
by guards. (4) Whenever it is doubtful whether any iufected surface has 
been efficiently disinfected, when portions of bowel have been seriously dam­
aged in separating adhesions or otherwise, and especially if, in this case, 
much early exudation is to be expected 1 a large rubber or glass tube should 
be passed to the doubtful surface or to the deepest neighboring hollow--:­
thus rendering the way out the easiest for exudation-and retained until 
the oozing has ceased . (5) When drainage is not thus rendered advisable, 
the final step is to sponge the peritoneum till the sponges remain dry and 
unstained. Special attention must be paid to dependent parts, and sponges 
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held in forceps are usually necessary to cleanse Douglas's pouch. (6) The 
operation-room should contain no unnecessary furniture, no carpets, curtains, 
or things likely to harbor dust. Some days previously the walls and ceiling 
should have been cleaned, and the floor scrubbed; carbolic or sublimate 
lotion should finally be used . Ventilation, light, and drainage should be 
satisfactory; cceteri<J paribus, country is better than town for an operation. 
(7) The temperature of the room should be 60° to 65° for the operation. 
As above said, the sponges should be warm. The intestines and other \-is­
cera should be kept by the assistant as much as possible within the abdo­
men; when unavoidably protruded they should be covered by large warm 
flat sponges or a linen towel folded in several layers and wrung out of 1 in 
40 carbolic. All fluids introduced into the abdomen for purposes of cleans­
ing, especially if used in large quantity, should be at 98° to 100° F. (8) 
Everything likely to be wanted should be ready, and the assistant. should 
know their duties before commencing. The surgeon should perform his 
part ns quickly as he can, compatibly with good and accurate work-for 
time is an element in the production of shock coequal with cooling and nerve 
injury; and the longer an anresthetic acts, the more severe will be its effects. 
(9) Hemorrhage must be most carefully checked by ligature, caulery, or 
liq. ferri perchlor. ; before closing the abdomen every cut or torn surface 
must be carefully examined, for even small vessels in the warmth of the ab­
dominal cavity will bleed freely as the heart-force rises, and coagulation in 
the peritoneum may be long postponed. To facilitate the finding of small 
blt:eding points, especially in the om~ntum, it is best to spread out the part 
upon a white guard. (10) Immediate union of the wound in the abdominal 
wall is of great importance, both as a protection against infection and to 
lessen the chance of hernia. To obtain this, Sir Spencer "'ells threads with 
a straight needle at either end eighteen-inch pieces of thin strong Chinese 
silk thoroughly carbolized, and passes each needle from within the abdomen 
through peritoneum and skin, skipping the rectus, about one-third of au 
inch from the cut edge. Others use but one needle, start with the skin on 
one side, protect the intestines with their fingers, and include all the struc­
tures of the wall in the deep stitches. These lie about one-half to two-thirds 
of an inch apart, and superficial sutures are inserted between them. All 
deep stitches must be passed before any is tied; and during their insertion 
it is well to cover the intestines with a flat sponge to protect them, keep 
them in the abdomen, and catch any blood from the suture punctures. The 
sponge is withdrawn just before the wound is rendered too small to prevent 
it; and a final swab-out is then given to the peritoneum. Iu tying the 
stitches bring the peritoneum and skin together accurately and closely, 
watching that no intestine or omentum becomes entangled. 'Ve believe 
that, with a wound of any length, it is best to sew the peritoneum with a 
CIJl1tinuous catgut suture, to unite muscle and tendon by stout silver wire 
sutures (to be left in), and the skin by continuous fine wire suture. (11) 
Some form of antiseptic dressing is applied i carbolic gauze as a deep dress­
ing nod some wool is best. It must be thick if the cavity is drained. It is 
an excellent plan to keep this in place with wide elnstic webbing wound 
round the abdomen; this supports the stitches perfectly, tends to keep the 
affected parts at rest and to maintain intra-abdominal pressure. Under it, I 
lmve obtained a radical cure of a large umbilical hernia in spite of a most 
''iolent nnd frequent cough. (12) All sponges and instruments used, especi­
ally clamp-forceps, should be counted before the operation and before the 
closure of the wound; such things have several times been left in the ab­
domen. 
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AFTER-TREATMEN'l'.-Plnce the patient in bed on the back, with the head 
low. Combat shock by warmth, and if stimulants are required, gh·e them 
subcutaneously and by rectum, rather than by mouth . If possible, Jet the 
patient sleep off the ettect of the anresthetic, for it is very important to avoid 
vomiting. To this end Sir S. Wells recommends that bichloride of meth)'l­
ene be used as the anresthetic; and abstinence from foo<l for some hours be­
fore the operation should, as usual, be practised . To combat vomiting and 
retching, give ice, iced soda-water, or champagne in small quantities by 
mouth; bromide of potassium gr. xv. ad aq. :§ij or ac. hydrocyan. dil. llt 
iij-v. 'Yhen the patient is weak and exhausted, small, nutrient enemala 
often stop vomiting. Very little food should be given for two or three days 
-only slops and ice; none, if the patient is sick. In women, to avoiU dis· 
turbance, the urine must for some days be drawn off without exposure every 
six hours. The bowels may be left alone or confined by opium, if there is any 
speciul reason to fear peritonitiEi, unless Tait's teaching (see below) is 
accepted; they should always, when possible, be well emptied before the 
operation, by castor·oil over night and an enema in the morn ing. Flatiu 
somtimes accumulates and gives pain; the nurse should pass a tube two or 
three iuches into the rectum and allow it to escape; much less often a stom· 
ach·tube must be pa5sed, to draw off gas from this viscus. 

If the wound is not supported by a lightly applied elastic bandage, 
long strips of plaster and a flannel binder should be used. Unless drainage 
is employed, the dressing may usually be left on a week, when the wound 
has generally healed and the stitches may be removed. The scar must 
be supported by hands until some covering and fresh supporting straps 
are applied. 'Vhen a tube has been passed into the pelvis, it will be neces­
sary to displace the lower part of the dressing se\·eral times a day, and draw 
off fluid with a syringe and tube. Sometimes the wound is burst open by 
some muscular effort or swelling of the abdomen, and intestines may pro­
trude beneath the dressing; return them at once, and close the wound with 
fresh sutures. If signs of internal hemorrhage (increasing collapse) appear, 
reopen the abdomen and try to find the source, after sponging out the cavity. 
The nurse should record the temperature and pulse every three hours, that 
the earliest notice of any septic absorption or inflammation may be obtained. 
When symptoms of incipient peritonitis appear, treat as directed under 
'
1 .Peritonitis." Rise of temperature to any marked degree is best treated by 
Thornton's ice-cap; but since Sir S. WeJJs began the use of antiseptics, this 
has rarely been nee1led in his practice. .lnleiilinal obstruction rarely occurs 
from involvement of intestine in the abdominal wound or in a stitch, from its 
compression between a pedicle treated extraperitoneally and the abdominnl 
wall, from kinking of the gut by adhesions, or from parulysis of a short por­
tion, owing to infoclivc inflammation spreading from some surface, such as 
an ovarian pedicle (Wells). The diagnosis from peritonitis may be very 
difficult. Fecal folu{q. is also rare, being sometimes coanecte<l with accidental 
wound of the intestine, with sloughing of an injured part, or with the burst· 
ing of an n.hsce~s into the bowel and externally. 

ACUTE PERITONITIS.-,Ve place this next, the traumatic and perforative 
varieties being nll important in abdominal surgery. 

CAUSES.-"'ound, with infection of the peritoneum; rupture by violence 
of some part of the alimentary tract, and most often of the smal l gut, rupture 
of the urinary or gall-bladder; rupture of a hydatid, ovarian, or other cyst; 
perforatioa of an ulcer of the stomach or duodenum (see 11 Burns and Scalds," 
p. 194), of ulcers, especially typhoid, of the small intest ine, oftbe vermiform 
appendix from acute inflammation, usually running on to gangrene, over a. 
focal calculus or other foreign body, and occasionally of the crecum in cases 
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of ~tricturc of tbe large gut; rupture into the peritoneum of au abscess in the 
abdominal wnll, in the thorax, or among the coils of the intestine from former 
peritonitis; direct extension from intestine inflamed after strangulation 
(internal or external), intussusception, or volvulus, rarely from the surface 
of a psoas ah~cees or suppurating gland; spread of infection through the 
diaphragm from a septic pleurisy or pericar<litis, or up the Fallopian tubes 
in gonorrhwal, puerperal, or other form of metritis; rarely pyremia, erysip­
elas, smallpox, and other infective diseases, and acute rheumati!:im; in a 
very few cases (idiopathic) no starting-point can be discovered. Bright's 
disen~e is n. not uncommon cause, and malignant growths and tubercles of 
the peritoneum sometimes cause suppuration. 

1\Ionnm A~ATQ)lY.-In a typical case, many coils of intestine are much 
swolleu, whilst others are collapsed under pressure of the former; the vessels 
are injected, especially those of the intestine, and injection is often most 
marked or present only along the lines of contact of the swollen coils (11 suc­
tion-lines," :Moxon) where there is some tendency to a vacuum i in the 
grooves here, ou the surface of organs or of peritoneum bounding collections 
of fluid, lymph accumulates in shreds or layers, binding adjacent. parts loosely 
together. 'Vhen there is much lymph formed the peritoneum is dull and 
lustreless, and either there is little fluid in its cavity or it is not puriform. 
The suhperitoneal tissue is ccdematous, as al~otheintestinal wall, the muscle 
of which is p:iralyzed by the inflammation . The muscles of the abdominal 
wall may be pale and reclematous. The diaphragm is driven up in propor­
tion to the meteorism, the bases of the lungs compres..:ecl, the heart displaced 
up and to the left. But in many cases, on opening the abdomen, the intes­
tines are bright and shining, greasy to the touch, and, to~ether with the rest 
of the peritoneum, smeared over with thin pus, which collects in some quan­
tity in dependent parts and between coils of intestines, especially about the 
starting-point of the disease. In these cases meteorism may be little marked, 
so also iojectiou1 and lymph is in relatively sruall quantity, yellow, soft, some­
times almost difltuent or like the<leposit of the solid constituents of pus which 
is often found in the pelvis or other cavity. The starting· point of the <lb;ense 
is often evidenced by the greater intensity of the chang-es there. 

Between the fibrinous or adhesive and suppurative forms are others, char­
acterized by the effusion of a very turbid serum containing tlocculi and clots 
of lymph, and often oflensive; it may accumulate rapidly nnd in )urge 
amount, or form only a few locn.lized collectious. The fluid may he hemnr­
rlrngic iu cachectic couditions. Instead of becon1ing difl'use, ns abl)ve de­
scribecl, the spreall of iuflammation may be limited by the omentum, the 
pre~ence of olcl adhesions1 or the rapid formation of lymph nmong Lhe vi~cna 
round the startiug-point. Thus infJammatiou iu nil it8 stages, froru the ad­
hesive to the puruhmt, may be found limited to the neighborhoorl of the 
uterus nncl ovariei::11 of the vermiform appendix, to the hy1Mchonc1ria (from 
ulcer of the stom1tch, or most commonly from injury, with effu::iion of blood) 
(Fa~ge), or even to the small bag of the peritoll('Um, which may be tiisteudecl 
with pull. Such collections rnay perforate the abdominal wall, especially at 
the umbilicus1 or in the groin 1 burst into some hollow viscus or into the 
peritoneum, or remniu cucapsuled for long periods. Of these localized 
infi11mn11ltit.ms by for the mast important is that about the vermiform 
ap~cndix (typhlitis). 

8r.wrmtH.-'fhese vary greatly. As a rnle1 the patient is seized with 
chills or rigors, fovcr1 and severe burning pain at some, usually the lower, 
part of the nhclomeu, whence it spreads over the whole, often remaiuing 
most acute nt the starting-point i early in the disease exacerbations of pain 
occur from movements of tho bowel, which may be felt and heard, but as 
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the intestine becomes para1yzed and distended, the pain acquires a constant 
character. The surf8.ce is acutely tender, auJ. pressure increa~ea the pttin. 
At first1 it is common for the abdominal walls to be extremely hard and 
retracted from firm contraction of all the muscles, hut E.ilowly or rapidly, 
according to the progress of the disease, they yield before the dilating intes­
tines, and become tightly distended. There is often some dulness in the 
loins or over a circumscribed collection of fluid. Douglas's pouch may be 
found foll and tense, or a wave across the abdomen may be obtained. The 
patient comphdns much of tension; bedclothes even seem to press unbear­
ably. He lies on his back with his knees drawn up, keeping quite still, and 
using his diaphragm 1ittle or not at all; bis face is usually pale, pinched, 
and anxious, the eyes sunken; respiration nlmost entirely upper thoracic, 
very rapid, and often accompanied by working of the alre nasi . The pulse 
is frequent, 100 to 150, perhaps hard at first, but it soon becomes small and 
weak. Thirst is insatiable. Eructation is frequent, and persistent hiccough, 
from irritation of the diaphragm, often occurs before death. Vomiting is 
one of the earliest symptoms, and may be only occasional-perh1tps not 
always induced even by the taking of food or medicine-or very frequent; 
toward the end it is usually frequent, great quantities of green bilious fluid 
being pumped up with little or no obvious action of the muscles of the 
belly; this kind of vomiting is very characteristic. The vomit is rarely 
feculent, and then, usually, a section of' intestine is found to be much 
inflamed, perforated, or otherwise impeded in its function. Constipation is 
early an<l often absolute, even at a time when it is probable that inflamma­
tion is not yet general, and when, consequently, inhibition, rather than 
paralysis, would seem to be its cause. Frequent small stools occur rarely, 
and probably only in pelvic peritonitis; micturition is difficult when the 
bladder is involved. Death usually occurs with a falling or subnormal 
temperature, and all the signs of collapse (p. 166). It may be preceded by 
delirium, or the mind may remain clear. In the traumatic form, the onset 
is gradual, whilst cases of peritonitis often begin with severe pain aad col­
lapse, upon which the above symptoms supervene if the patient live long 
enough. 

A f~)rm of peritonitis, often met with after operations, iu bad cases of 
typhoid, and sometimes in Bright's disease, is that known as asthenic or 
]atE'nt, in which the above symptoms are mostly or entirely absent. The 
patient lies in any position, does not keep the knees flexed, and may move 
about freely, using the abdominal muscles, and complaining of no pain or 
tenderness; the abdomen usually swells, but not always i the temperature 
remains low, but the pulse fails progressively i the mind is usually clear; 
there may be a little vomiting, and constipation persists. Diffuse suppura· 
tion is f:mnd post mortem .. 

CoMPLtCATfONs.-Rapid heart-failure must be looked upon rather as 
natural to the disease than a.s a complication; collapse of the bases of the 
lungs is frequent, and pneumonia often supervenes i c:edema of the lungs 
results from cardiac failure. Pleurisy is the rule when the upper part of 
the peritoneum is affected, and not uncommonly it is suppurative; pericar­
ditis is less frequent. Marked albuminuria may occur. 

The prognosis in cases of diffuse peritonitis is very bad, being least bopefu] 
in cases due to wound or perforation in which there is no drainage. The 
pulse and aspect of' the patient are the most reliable guides. 

Diagnosis may be impossible in latent cases. When the symptoms are 
marked, colic, hysteria, and intestinal obstruction will have to be eliminated. 
In co1ic, pain is intermittent, and usually relieved by pressure, tenderness 
being absent, also meteorism i a lead-line may be present, or the history of 
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injudicious feeding; fever and general symptoms are absent. In hysteria, 
tenderness is superficial, and pressure is borne when the patient's attention 
is distracted i the history is important. If there is any doubt in the diag­
nosis, assume that peritonitis is present. 

As above shown, peritonitis causes symptoms of intestinal obstruction; 
on the other hand, peritonitis often supervenes upon intestinal obstruction. 
The obstruction due to peritonitis can be overcome by a purgative, but to 
give one would often, at least, be a grave error. If the presence of perito­
nitis i1:1 evident, it may still be impossible to ascertain that some form of 
acute obstruction is not its cause; and if, on the other baud, the symptoms 
special to peritonitis be not marked, and one palpate the abdomen at all 
freely, perhaps under chloroform, for some tumors, undoubtedly mischief 
would be done. An exploratory incision would probably be the best treat­
ment in serious cnses of doubtful nature (see" Treatment"). 

A circumscribed peritonitis, especially that due to typhlitis, is recognized 
by localized swelling, pain 1 anrl tenderness, even though it be accompanied 
by general fulness of the abdomen, some vomiting, and constipation; the 
genera.I symptoms are less severe than in the diffuse form. 

In seeking to find the cause of peritonitis the history is of much value. 
'Vound, contusion, or reduction of a hernia, of course, speaks for itself. 
Surlden loc:dized pain with collapse points to perforation of a viscus at the 
seat of pain, and tenderness often distinctly starts thence. Ulcer of the 
stomach or duodenum, typhoid ulcer of the ileum, sloughing of the crecal 
appendix, and affections of the generative organs in the female are, accord· 
ing to Fagge, tbe commonest causes of non·traumatic peritonitis. Each is 
likely to give a history, except inflammation of the appendix, which usually 
occurs without warning; but it must be admitted that in each case perfora· 
tion may be the first serious symptom. In a child, man, or woman, whose 
generative organs are healthy, inflammation of the appendix is, in the 
absence of guiding symptoms, the most likely cause of diffuse non-traumatic 
peritonitis. 

THEATMENT.-That in ordinary use may be summed up thus: absolute 
rest, opium given freely, the avoidance of all purgatives or euemata, ice, or 
a little iced milk only by mouth, feeding by rectum; ice-bags or poultices 
to the 1ibdomen, some prefer one, some the other; the relief' of distention by 
the long tube, or by puncture with a fine needle-but this is not altogether 
free from danger or extravasatioo. 

It, appears, however1 that, since 18i5, Lawson Tait has pursued a very 
opposite practice with great success. "On the slightest indication of perito­
nitis after ovnriotorny we give a rapidly acting purgative, it matters not 
what; the patient's bowels are moved and the peritonitis disappears" (Brit. 
Med. Journ ., May 15, 1886). I am ashamed to say that the above quota­
tion came as news to me, though I heard my first lecture on surgery in 1876. 
Mr. Tait's teaching has apparently been ignored, most culpably, as it seems 
to me; but the results published in the above paper will surely obtain for it 
the fullest trial. The treatment is certainly inapplicable in any case in 
which a small segment of gut is seriously damaged 1 and especially when 
extrarnsation is likely to occur. 

Cases of circumscribed abscess in the peritoneum have frequently been 
opened, drained, nod irrigated succt!ssfully. Thus, in 1848, Hancock (Di.8-
e<Ue of the Appendix Ca:ei cured by Operation) incised the abdomen in the 
right groin in a case of' typhlitis, in which, perhaps, the inflammation had 
become diffuse; a quantity of very offensive turbid serum escaped, a fecal 
calculus appeared on the sixteenth day, and the wound healed some ten days 
later. He expressed the hope that similar drainage would be successfully 
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employed in other cases of peritonitis "terminating iu effusion, and which 
usually end fatally. 11 But recently the principle of evacuating pus nod 
septic effusions as soon as possible has been applied to diffu::;e ca~es. 

Treves (},fed.· Chir. Trans., 1885) in February, 1884, opened the abdomen 
of a woman in whom gonorrhreal pelvi-peritonitis ha<l become diffu:se; he 
washed out the abdomen with "many quarts of warm water mixed with a 
1ittle carbolic" until the fluid returned clear; sponged the peritoneum dry; 
pas:sed a large tube to the bottom of the pelvis and dressed with carbolic 
gauze. :Much fluid drained away, and a tube was kept in for thirty-six days, 
after which the wound was allowed to close. Treves quotes four cases of re­
covery after abdominal section for other conditions during acute peritonitis, 
and points out that in three, as well as in his own case, old adhesions existed. 
The tolerance of a chronically inflamed peritoneum is well known. Kr<.>n­
lein (Langeubeck's Archiv, 1885) has operated in three cases with one suc­
cess1 the case being one iu which the cause of the d isease was not found and 
in which cleansing of the peritoneum was admittedly imperfect. Mikulicz 
also (Volkmann's Srnmnlung, No. 262) has operated thrice, once succe:ssfully, 
after perforation of' an ulcer of doubtful nature, which he excised. Nuss­
baum records recovery in a very bad case of diffuse peritonitis nfler rupture 
of au ovarian cyst (Verletzungen des Unterleibes, Deutsche Chir., No. 4-!, p. 
28), and is strongly in favor of this treatment in suppurative peritonitis. 
Gocllee and Barlow ( Clin. Soc. Trans., 1886) record a successful case of lap­
arotomy and drainage for diffuse suppuration, probably starting from the 
appendix; and Tait describes in the Brit. jfed. Journ., May 2G, 1886, a very 
remarkable succes3 after draining twelve pints of pus from a girl's perito­
neum. I have twice opened the abdomen in young children and removed a 
sloughing appendix; the first case was a desperate one of diffuse suppuration, 
and ended fatally a few minutes after removal to bed. The second bad not 
become diffuse, I believe; I evacuated through the semi lunar line a collec­
tion of offensive turbid fluid lying around the appendix outside the colon 
removed the appendix, sponged the surface with bichloride of mercury (1 in 
500), and drained the part; but the boy died of diffuse peritonitis three 
days later, and the case must be regarded as a failure on my part to disinfect 
completely. 

These results are too few for conclusions to be drawn. A desperate remedy 
is certainly justified in so fatal a disease. Treves would not apply it in cases 
of cancerous, tubercular, or pyremic peritonitis, nor when exteusi\"e rupture 
of solirl viscera. is present. lt may be noted here that Sir Spencer Wells 
once opened the abdomen by mistake in a case of tubercular peritonitis, 
and the patient recovered completely, after a sharp attack of peritonitis, 
and married . 

For the treatment of injuries and ruptures of hollow viscera which may 
be found as causes of peritonitis, see next section. 

INJURIES OF THE ABDOMEN A.ND Co)i'TAJNED VrsCERA. 

These may be classified as follows: 1. Contusions of the abdominal wall; 
2. Ditto with rupture of viscera; 3. :Non-penetrating wounds of the abdom­
inal wall; 4. Simple penetrating wounds; 5. Penetrating wounits with J?!O· 
trusion of' viscera; 6. Penetrating wounds with wound of viscera but with­
out protrusion. 

1. COXTUtiIO:s'l'i AND SUBCUTA'NEOUS LACERATIOXS OF TllE WA.LL are com­
mon. The skin nud peritoneum, especially the former, are very elastic and 
tough; consequently they escape laceration by injuries which tear or even 
pulpify the muscle.$. Rupture of the abdominal muscles occurs not only 
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from b1ow!'i, but also from violent efforts, the rectus being most of Len affected. 
A strong contraction probably explains the ruptures, even of the diaphragm, 
which sometimes occur in falls not directly injuring the abdomen. The 
rectus sometimes tears after prolonged fevers, especially typhoid, no doubt 
in' connection with Zenker's degeneration. Suppuration may occur after 
the~e injuries of muscle, and the tendency to hernia is great. The chief 
signs are pain and a blood-swelling in the wall, over which the skin may or 
may not be bruised ; a gap in the muscle may be felt. When both muscles 
and peritoneum are torn, which is rare without injury of viscera, a traumatic 
hernia may at once present beneath the skin . 

A blow on the epigastrium, apparently without injuring viscera, may 
cause very serious collapse and vomiting, and death has several times oc­
curred without any important naked-eye lesion . 

2. BRUISES AND LACERATIONS OF ABDOMINAL vrsOERA often complicate 
contusions of the wall. They are usually caused by direct violence-e. g., 
buffer·accidents, squeezes between platforms and moving trains, blows, or the 

h:~~~=. ~~3s~n t~v:~f~~~ ~:s~l~afr~;hs~;~t t:o~1~~=h~~~~dfr:i1~!~~a~}s :~~~. 
Any portion of the intestinal tract or bladder may be torn, and the most 
severe lacerations and ruptures of viscera may occur without any contusion 
of the elastic parietes. Distention alone renders hollow viscera liable to 
rupture, whilst extravasat.iou of their contents becomes practically certain; 
but they may be lacerated when empty. A solid viscus may be completely 
smashed or show but a slight rent on its surface; morbid enlargement and 
softening predispose to rupture. The prognosis, of course, varies with the 
extent of the injury of any organ; lesions of the liver and spleen nre graver 
than those of the ki<lney, and tears of the stomach worse than those of the 
intestine. 

One symptom-shock-is common in all these injuries, and may be the 
only one present. It is due to injury of the abdominal sympathetic and 
often to hemorrhage also. Nervous shock occurs almost immediately in a 
comparatively intense form, which may deepen to death i hemorrhage, on 
the other hand, causes steadily increasing collapse. But frequently bleeding 
occurs in cases of' severe nervous shock, and may thus be masked. Nervous 
shock is said to increase in intensity as the injury approaches the solar plexus. 
Bleeding is freest from the very vascular, solid organs. Extravasated blood 
may, in case of recovery, be absorbed, or be eucapsuled and form a blood 
cyst. This may suppurate, as is best seen in pelvic hrematocele; diffuse peri­
tonitis in connection with extravasated blood is very rare. 

The slighter ruptures of the solid organs are probably unrecognized and 
heal. In cases which have lived a few days, lacerations are often found held 
together by firm clot undergoing shrinkage and decolorizatiou. 

But diffuse peritonitis is likely to occur and prove fatal in all cases of rup­
ture of hollow viscera which survive the period of shock aucl hemorrhage. 
A circumscribed abscess rarely forms, and bursts externally, into a hollow 
viscus or into the peritoneum. 

The recognition and differential diagnosis of ruptures of the abdominal 
viscera nre often impossible, and many are diHCOYered only post-mortem., when 
death occurs in early stages. In all cases the situation of the injury, local 
tenderness, and perhaps tumor and dulness from extravasation 1 are most 
important. It must be remembered that several viscera are often injured 
in one case, and that injuries of the thoracic organs often complicate those of 
the upper part of the abdomen. 

Lacerations and wounds of the Omentaand Mesenterg, with their contained 
vessels, give rise only to signs of shock. 
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The Liver suffers frequently from direct violence, owing to its firmness, 
fixity, and large size, reaching from the anterior to the posterior wall. It 
may be torn also in falls, for the heavy mass tends to move on after the body 
has come to rest; I have seen it cut halfway through by the umbilical liga­
ment. In deep ruptures not only is bleeding free, but large bile-ducts are 
torn, and their irritant contents escape into the peritoneum. 

The symptoms at first will be those of great shock and internal heroor· 

l~:a1e ~e~~neiS:t~:~~ s~~;~;: ~:~~:i:~~e~i~:i~g~~e!~eTI~!g~~~d~~:e~:~ a~a 
pain; jaundice, brown urine, glycosuria, colorless stools, and pain in the 
right shoulder. The peritonitis may become general, or an abscess may 
form rapidly or in the course of many weeks. It usually presents exter­
nally. 

R1<pture of the gall-bladder and larger ducf.8 is almost always fatal from 
diffuse peritonitis, unless old adhesions are present, or it so happen that the 
cystic duct is occluded and the bladder full of roucoid fluid . An abscess 
bursting externally may leave a biliary fistula. 

The Spleen is often torn; it bleeds very freely, and the great majority of 
cases die without presenting any specific symptom. When swollen from ague 
or other causes, slight blows, falls, or even vomiting may cause a rupture. 

Injuries of the Pancreas are rare-contusions very rare-and present no 
specific symptoms. 

Rupture and wounds of the kidney, though very serious, are less fatal than 
those of the liver and spleen. The symptoms are shock, hemorrhage, the 
blood escaping externally through any wound, into the peri-renal tissue, 
forming a large swelling i into the abdomen, if the peritoneum is torn, or 
into the pelvis, ureter, and bladder-perhaps in all three directions; urine 
may pass in the same directions, but. is not recognizahle during free bleeding; 
vomiting is often marked, as also are local pain and tenderness; at first there 
is often strangury. The bleeding may be so free, either from a wound or 
into the surrounding tissues and bladder, that life is endangered; the blood 
may clot in the bladder, distending it, obstructing the passage of urine, and 
causing great suffering; or clots may block the ureter, when symptoms of 
renal colic will arise, and the urine found in the bladder during the parox· 
ysm will be clear, or clearer than previously. In the most serious cases of 
rupture, proving rapidly fatal, clear urine may be passed, none being secreted 
by the injured kidney; but not uncommonly in these cases very little or no 
urine is secreted even by the sound organ. In slight ruptures and contusions 
only a little smokiness of the urine may result. Sometimes long clots, evi­
dently formed in the ureter, are passed (Hilton). 

When the stage of shock, hemorrhage, and peritonitis from entry of urine 
into the peritoneum is survived, the patients have still to pass through the 
dangers of suppurative nephritis, and of perinephritic suppuration, spreading 
widely between the muscles and peritoneum, perhaps extending to this mem­
brane or causing pyremia, septicremia, or hectic. Lastly, 6stulre may remain, 
from which urine escapes almost constantly, at the bottom of which calculi 
may form, or which, by occasional superficial healing, may cause much 
trouble. 

Sub peritoneal rupture of the pelvis of the kidney or ureter has rarely been 
met with. There are no immediate symptoms, but a large collection of urine 
forms in the course of a few weeks. In one case repeated tapping effected a 
cure. More direct treatment could now be employed. 

GA.STRO·INTESTINAL TRACT.-Rupture of the stomach usually occurs near 
the pylorus, or near the greater curvature. It may cause speedy death from 
collapse; bloody vomiting may indicate the nature of the injury, but does 
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not always occur. If the J?alie~t li~e long enough, diffuse peritonitis super~ 
venes. Rupture of the mtestme 1s commoner tbau that of the stomach. 
The jejunum is most often affected, especially at its junction with the fixed 
duodenum i the latter part also is frequently torn, where it lies in front of 
the spine, behind the peritoneum, and is unable to slip away. Some great 
but limited violence, such ns the kick of a horse, is a common cause. Shock, 
from simple rupture of the intestine, is often not extreme; but speedily great 
pain and signs of spreading peritonitis appear and prove fatal i for, even 
when collapsed, the gastro-intestinal tract almost always contains sufficient 
to cause a general infection of the peritoneum. Cases have occurred, 
however, in which even a transverse tear of the bowel has been closed 
by lymph, so as to resist some pressure of contents (Nussbaum), and 
smaller ruptures may adhere to surrounding structures or lead to fecal 
abscess only. Sometimes in these injuries gas escapes into the peritoneum, 
blowing up the belly, and obliterating the liver dulness; but resonance 
here mny be due nlso to displacement of the colon between the liver and 
the diaphragm, or pueumothorax may drive the liver down. Emphysema 
of the abdorninal wall is most likely to occur when a non-peritoneal sur­
face of the intestine is wounded-e. g., second and third parts of the duo­
denum, and parls of the large gut. It usually appears in the loins and 
spreads thence more or less widely. It causes no inflammation, and is 
therefore easily distinguished from the emphysema which accompanies 
gangrenous cellulitis; and it is diagnostic of' wound of the bowel if it 
can be shown not to be due to wound of the lung. 

When the duodenum is ruptured behind the peritoneum, the symptoms 
are very obscure. There may be vomiting of blood or melrena. The in­
testinal contents excite suppuration, which spreads behind the peritoneum 
and causes peritonitis by extension or by bursting into the cavity of the 
abd('lmen. 

The TREATMENT of these cases has usually been very simple. Shock has 
been cautiously combated, lest hemorrhage should be caused by a strongly 
acting heart, and opium given to quiet the patient au<l to prevent peristalsis. 
Feeding has been limited to ice and iced milk by mouth, together with 
eneruata. Peritonitis has been met by opium, leeches, and warmth or ice. 
The mortality has been very high, and folly justifies the undertaking of 
serious measures, if they hold out any better hope than expectancy. 

As regards shock, no improvement upon the old treatment (p. 166) has 
been suggested. In hemorrhage from a solid viscus, recognized early, Nuss­
baum recommends firm pressure around it by sponges antl a bandage; per­
haps Esmarch's bandage round the whole abdomen might raise the pressure 
sufficiently to limit extravasation . When the bleeding is too serious to be 
thus dealt with, extirpation has been proposed and carried out in the case of 
the spleen and kidney. As in ovariotorny and other operations, portions of 
the liver have been removed and bleeding dealt with by perchloride or the 
cautery, it might be possible to check hemorrhage from a rupture of this 
organ, if the tear could be discovered and exposed. Diffuse peritonitis 
should be dealt with as early as possible by operation (p. 603). If injury 
of the intet1tiue, stomach, or gall-bladder can be recognized before the onset 
of peritonitis, Japarotomy and suture (p. 611 ) should at once be practised. 

LQcalized suppurations following upon injury may be recognized some­
what earlier by exploration with a fine needle; they should be opened as 
soon as possible, menus being taken to insure adhesion to the abdominal 
wall if it does not already exist. 

3. 'Vov~ms of all kinds occur and are divided into non-penetrating and 
penetrating. The former occur even in war, for pieces of shell sometimes 
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tear away flaps of skin and muscle, whilst bullets aud bayonets way pass 
between the layers of the wall without penetrating. The dangers-suppu­
ration, burrowing, and spread to the peritoneum-are to be guarded against 
by drainage, if necessary, and antiseptics. 

4. PENh"TR.ATING ·wouNDS open the way to immediate infection of the 
peritoneum. The diagnosis between penetration au<l non-penetration in 
small wounds is difficult and, per se, of no importance, the treatment being 
the same; a probe should not be used without antiseptics. Penetrating 
stabs wilhout injury of viscera do occur, but are rare; the intestine escaped 
17 times in 185 stabs of the abdomens of corpses. But it is impossible in 
any given case to be sure that the viscera have sustained no injury. Assum· 
ing the absence of visceral complication, the surgeon should pass his finger 
into the wound (if' it be large enough), to see that no iutestine is beginning 
to protrude, and then cleause and close it as usual; in mere punctures use 
no stitch, or only a superficial one. If~ from the nature of the injury, it 
seem probable that intestine has been wounded, it would be right at once to 
enlarge the superficial wound and seek for and treat the injured bowel. 

The epiga8lric artery, running from the middle of PouparCs ligament to· 
ward the xiphoid cartilage, has been wounded by stabs or even by an aspi· 
rator needle; enlarge the wound anrl tie both ends. 

5. 'VOUNDS ConPLICATED BY PROTRUSION OF VISCERA are much com· 
moner than simple penetrating i for prolapse occurs almost certainly with a 
sufficiently large wound. Not uncommonly, viscera are forced through 
small woundt:i, by coughing, vomiting or other effort of the belly muscles, 
and strangulated. The protruded viscus may be omentum, small or large 
intestine, spleen, kidney, or part of the liver. Shock varies much and also 
pain; thus we read of patients walking about with a kidney hanging from 
a wound in the loin, or a large part of their intestines wrapped up in their 
shirt and carried in their hat. If not reduced a layer of lymph soon forms 
upon the surface and tends to close the wound leadiug into the abdomen . 

The prolapsed part, even the spleen, may become gangrenous and slough. 
Strangulation of intestine will, of course, cause the usual symptoms and per· 
haps sloughing and artificial anus. Lastly, the protruded viscus may be 
slightly or gravely wounded, and perhaps bleeding freely. 

PROGNosrs.-Without early antiseptic treatment all such cases are very 
grave, although recovery has occurred when much of the intestines and 
stomach have been exposed for hours, perhaps dried and covered with 
sand. 

TREAT:\IF.NT.-The recognition of the protruding part is usualty easy until 
it becomes covered with lymph. As, however, it is most important to know 
whether omentum is protruding alone or with intestine, lymph must be re· 
moved and the part carefully examined. Lung and spleen may resemble 
each other closely. 

It must next be decided whether the protrusion should be returned to the 
abdomen or not. If it is not wounded, and likely to live, it should certainly 
be returned, even though no antiseptic is at baud i in which case, unless the 
part is dirty, water should not be used. To effect the return it is often 
necessary carefully to enlarge the wound in the wall. In the case of omen· 
tum exposed some time, after disinfection, draw out a little more and tie 
and cut off the protruded part. Viscera under like circumstances must, be· 
fore return, be very thoroughly carboJized or mercurialized after removal of 
all lymph. . 

When the protruded part is going to slough or is already gangrenous, it 
is perhaps best to leave omen tum alone; intestine must be opened and the 
stricture divided if necessary, or the gangrenous piece resected, according to 
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the strength of the patient; the kidney may be tied and removed, and the 
spleen may be similarly treated, great care being taken not to open up the 
tnck to the peritoneum if it is closed. 

The return or removal of nu injured or bleeding part will depend upon 
the extent of the injury and our ability satisfactorily to check the hemor­
rhage. 

6. PE~ETRATINO 'VouNns, wrTH INJURY oF V1scERA, nu·r w1TrrouT PRo­
TRus10N.-ln the American 'Var, viscera were wounded 3685 times in 3717 
cases of penetrating wound, perhaps even more oflen; 14 ti rues by thrusts 
and cuts, 3671 times by bullets. Among the latter were 79 wounds of the 
stomach, 653 of the intestine, 173 of the li\·er, 29 of the spleen, 5 of the pan­
creas, 78 of the kidney, 54 of bloodvessels, omentum, or mesentery, and 
in 2599 the nature was not stated-but only 186 are known to have recov­
ered. Such injuries nre extremely dangerous; 87 per cent. was the general 
mortnlity in the American War, and of 4863 collected by Nussbaum from 
vl\rious war statistics 80 per cent. died. 

In punctured, gunshot, and small wounds, the difficu1ty in diagnosing the 
parts injured is almost as great as in subcutaneous ruptures (p. 605). The 
poin.t at which the instrument entered the abdomen is known, but unless 
there is also an aperture of exit its direction and the depth to which it pene· 
trated are probably unknown. The escape of bile, gas, or intestinal con­
tents, etc. 1 from the wound will be of great assistance; and the weapon may 
show traces of intestinal contents. Examination of the wound with a clean 
finger may be useful, especially in the discovery of bullets and foreign bodies. 
The latter symptoms are those given under rupture of viscera: and the 
dangers are the same, except that a septic wound greatly increases the 
chances of peritonitis and of suppuration. 

Wou:ms OF 'fllE 0MKIS"'l'UM can be recognized only by sight; their only 
danger is hemorrhage. 
\VouND~ O.F TIIE LIVER AND GALL-BLADDER are usually accompanied 

by wounds of other organs. Bile-stained fluid or bile sometimes (14 times 
in 61 cases1 J\lnyer) escapes through the wound, and jaundice occurred only 
24 times in 267 cnses (p. 600). Of 59 gunshot wounds of the liver only 34 
died; nod of 114 complicated wounds, 74 died; of 51 punctured or incised1 

2(j died; of 12 cases resulting in abscess, 7 died (American War). Escape 
from early death does not mean safety, for the liver tis:;ue, Jike that of the 
brain, is prone to chronic suppuration. 

Wou!'JDS OF TUE SPLEEN.-No special symptoms, except perhaps pain in 
the left. shoulder. Hemorrhage is lhe greatest danger, then septic splenitis, 
perifiplenitis, and peritonitis. Of 29 cases only 2 recovered. 

'Vot::xns OF TUE Km:s-EY present the same symptoms as ruptures, perhaps 
with the addition or escape of urine from the wound; the dangers are similar, 
but the chance of suppurative nephritis and perinephritis is much increased 
if the irritation of early sepsis is added to that of urine. Much will depend 
upon whether the wound is well placed to drain off the urine, and even more 
upon whether the peritoneum is sound or wounded. Of 78 cases, 52 died. 

'VoUNDS OF THE PANCHEAS are very rare: only 5 occurred in the Amer­
ican 'Var. Bleeding was free, but easily checked1 as the pancreas usually 
prolapsed. Io jury of other organs, especially the stomach, is almost always 
present. 

'Vomrns OP THE STOMACII are, of course, favored by its distention, and 
also rendered more serious i for extravasation and wound of the large vessels 
along the great curvature are more probable. Of 79 American cases, 60 
died. The situation of the wound, early vomiting, with fresh blood in the 
ejecta, nod escape of acid stomach contents externally are the most reliable 

39 
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signs. Shock may be great, but is usually recovered from ; bleeding is slight 
unless some large vessel is wounded; and extravasation in qunntiLy through 
a small wound is less likely than in the intestine on account of the thicker 
mucosa which protrudes. Consequently a fistula or abscess is somewhat 
more likely to form. 

WouNDS OF THE INTESTnrn are much the commonest complication of 
perforating wounds; the compressibility of the bowels and the ease with 
which they move upon each other enable them occasionally to escape, but 
scarcely from any really pointed weapon or rapidly moving ball. Harely, 
too, a wound may be immediately blocked by the pressure of a tensely tilled 
coil, adhesion occurs, and the diagnosis of wound is made on1y post mortem, 
or not at all. But extravasation does not invariably occur even when the 
patient lives many hours after transverse section of the small bowel; it is 
resisted by the close apposition of other parts, under the pressure of the 
abdominal muscles, and by the rapidity with '~hich fibrinous adhesions form 
among them, whilst a small wound, an empty bowel, solid contents (large 
gut), correspondence of the visceral and parietal wounds, and arrest of peri­
stalsis are unfavorable to its occurrence. Peristalsis is, however, more likely 
to be arrested with large than small wounds. Rarely a bullet solders per­
forated gut to the wound in the wall (p. 587), 01· sticks together two hollow 
viscera leading to a fistula bimucosa. 

Experiment has shown that extravasation may not take place through a 
wound one-third of an inch or less in length, especially if transverse; for 
such is more or less completely blocked by protruding mucous membrane, 
round which the circular fibres are strongly contracted. The closure is less 
firm in longitudinal wounds. In complde transver:se division the circular 
fibres contracting round the protruding and everted mucosa may quite close 
the lumen for a considerable time. Such closure by mucous membrane 
cannot be regarded as aseptic or safe; but from a small wound extrn.vasation 
is likely to be slight and easily circumscribed. 

Fortunately injured intestine usually protrudes; when it does not, ita diag­
nosia may be impossible when the wound is small and the injured gut does 
not lie beneath it. The most reliable signs are: escape of the contents of 
large or small gut, rapid tympanites, escape of gas from the wound and fre­
quent early vomiting. Bleeding is mrnally s1ight, but blood may be vomited 
or passed per anion. Shock, if very marked, is probably owing to injury of 
nerve-plexuses, or of other viscera; but a bullet or sword passing through 
the abdomen may wound the intestine in three or four places. 

The prognosis, if the dangers of shock and ht!morrhage are passed, depends 
chiefly upon the early recognition and proper treatment of the lesion. With 
regard to bullet wounds, Otis could find no undoubted cases of recovery from 
such during the American War. Guthrie gives the histories of the sun·ivors 
--six in number-out of many hundreds of such wounds occurring during 
the Peninsular \Var; in one the stomach was wounded, in one the bowel 
sloughed on the seventh day, and the remaining four were wounds of the 
large bowel. 

TREATMENT.-\Vhen there is a large wound through which it is obvious 
that certain viscera are injured, the treatment should be such as woul~ be 
adopted if the injured viscera were prolapsed (p. 608), coupled with /a toilette 
du piritoine and drainage, if this membrane is seriously infected. 

'Vheu there is only a small bullet wound or punctured opening, or perhaps 
apertures of entry and exit, the treatment approximates to that of subcuta· 
neous ruptures of the viscera; but the surgeon's first care should be to guard 
the peritoneum from infection through the wound. Then shock must be 
treated. If bleeding is at all free from the external woun<l, and comes from 
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an intra-abdominal vessel, try pressure so adapted as not to close the wound 
aml force the blood back into the cavity. If thi:s foil, enlarge the wound 
and seek for the source of hemorrhage, which will probably be some lnrge 
ves::el close by. A few stitches, the cautery, or perchloride may stop the 
bleeding, or extirpation of the whole or part of an organ may be required. 
The latter course is necessary in uncontrollable hemorrhage, and probably 
in wounds of the kidney and of the peritoneum over it, to prevent peritonitis 
from extravasation of urine. If injury to intestine may also have occurred, 
or peritonitis is present, abdominal would be preferable to lumbar nephrec­
tomy, even though the wound were iu the loin. 

A patient apparently dying from hemorrhages should have the chance of 
foparotomy1 if there be any gu ide as to the region whence the blood comes. 

Evi<leuce of injury to the gall-bladder, stomach, or intestine, except non­
peritonenl parts of the large gut, necessitates enlargement of the wound, or, 
if this be inconvenieutly placed, or doubtfully related to tbe injured bowel, 
section in the mid-line an<l treatment of the damaged viscus. Clean-cut 
wounds, even gunshot, should be sutured; slight laceration may be removed 
by trimming with scissors, but extensive laceration will require resection of 
the part. In each of the above cases, however, au artificial anus, which may 
be closed later, should be established, if the patient's condition does not 
justilY so prolonged an operation as suture or resection . 

Dr. Parkes, of Chicago, saved the lives ofniue out of nineteen dogs, after 
sbvotiug them through the abdomen and allowing extravasation to occur, 
by lapnrotomy nnd suture of the wounds of' the intestine. Kocher and Bull 
have each operated succes15fully on man three and seventeen hours respec­
tively after bullet-wound of the stomach and of the intestine. Tiling sewed 
up a punctured wound of the stomach and saved the life of the patient (St. 
Petersb. Med. Woche11sch1 .. , 1884, No. 44). 

'Vhen the nbdomeu bus been penetrated or traversed by some weapon, 
but there is no sign of severe hemorrhage, or of injury to viscera1 choice 
must be made between opium treatment and an exploratory laparotomy. 
In favor of the former would be any reason for believing that the intestine 
wns not damaged, or that, if damaged, the wound was decidedly less than 
one-third of au inch long. But, as a rule, if wound of' gut ia likely to have 
occurred, enlarge the wound and examine the parts lying uear. See a case 
of stab thus treated by Barker (Lancet, 1886, vol. i. p. 347). Should signs 
of diffuse peritonitis occur under the opium treatment, Jnparotorny should be 
performed, nod the peritoneum cleansed; but it is likely to be too late. 

It will be perceived that the treatment recommended throughout in inju~ 
ries of the abdomen is based upon their high mortality and the causes of 
death under the opium plan, and a knowledge of the way in which these 
causes have been set aside in ovariotomy. Rash laparotomy is not eoun­
selled . In the treatment of internal hemorrhage, especially, the indications 
should be clear, lest the shock of the operation be added to that of nerve­
injury; even when the region travereed or injured is known, it may be very 
difficult to find the bleeding vessels. No one questions its advisability when 
intestine is certainly wounded, and the rarity of simple penetrating wounds 

~~t:~~~a~8ret;i1~~.stiZa:~1~,0[fb0;~ts0f:~·:!~0ro:~1 t:~=~ti~~e:a~ 1~~~ds8~::~/~~ 
decompose, or decomposing, can be removed and septic peritonitis be warded 
off or checked, lnparotomy will be a great boon. It must be admitted that 
it is no operation which requires considerable experience and plenty of time 
to gnin the best results. 
SuTURJ~ FOR 'VouNDS or· HoLLOW Vrsc£RA.-These are planned to 

bring together the serous surfaces, aud 1 when possible, to avoid piercing the 
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mucosa-partly that the contents of the viscus may not soak out along the 
thread and render the wound septic, and partly that the usually everted 
mucosa may have less chance of intervening between the serous layers. The 
threads are, therefore, passed from the serous, through or beneath the mus­
cular, coat and out again through the serous; they enter about one-eighth 
of an inch from the edge of the wound, come out one-eighth of an inch fur­
ther away (Fig. 213), and are placed one·twelftb to one·tentb of an inch 
apart. It is very difficult to avoid the mucosa in distended small gut. Fine 
carbolized Chinese twist is the best material for the sutures. 

Tbe continuous or Glover's suture is often employed, and nets well; it can 
be introduced much more rapidly than any other-a matter often of great 
importance. But if one stitch cuts out the rest may loosen. 

Lemberl's suture (Fig. 213) is most commonly used; it differs from the 
above chiefly in being discontinuous. The Czerny-Lembert suture begins 
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Lemllert's suture. 

with a series of stitches uniting the edges of the serous membrane; and to 
these is added a series of Lembert's sutures. 

These stitches can be used, not only in wounds, but also in complete trans­
verse d ivision of the bowel, and are probably the best. Treves, however, 
prefers, in the latter case, first to unite the projecting mucosa by about fifteen 
stitches, and then to insert some twenty-five Lembert's. In either case, the 
insertion of stitches should begin at the mesentery. Jobert's method of 
invaginating the upper end (not always easily recognized) into tbe lower, of 
which the serous coat has been inverted all round for half an inch, is rarely 
used. 

RESECTION OF THE INTESTINE may (1) be followed at once by suture of 
the ends1 return of the bowel to the abdomen, and closure of the parietal 
wound; or (2) au artificial anus may be established, and closed subsequently 
if the patient survive. The latter method is to be preferred when the patient 
is at all exhausted . 

The following directions will serve whether the resection be undertaken for 
iujury or disease. In the latter case, in the absence of very clear indication 
to the contrary, the mid-line below the navel is to be preferred for the pre­
liminary incision. Where a new growth can be localized in the ascending 
or descending colon, a co1otomy incision is the best. 

1. Draw out the coil of intestine until healthy bowel is well exposed, close 
the abdominal wound with sutures as far as the protruding loop will permit, 
or plug the wound with warm carbolized sponges. Clamp each end well 
beyond the seat of disease with Bishop's clamp, and cut away the diseased 
segment of bowel with scissors, taking care to protect the peritoneal cavity, 
by meaus of a sponge placed beneath the bowel to be excised. 

Remove a corresponding wedge of tbe mesentery, but that the blood-supply 
of the cut ends of intestine may be as perfect as possible, Jet the base of the 
wedge be less, by half an inch at either end, than the distance between the 
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ends of the bowel; tie all ves.•els and bring the cut edges together with 
suture8. Approximate the ends of the intestine by screwing up the clamp, 
and unite them by one of the methods given above. Remove the clamps, 
gently wash the groove of union and the exposed loop with an antiseptic, 
replace the loop in the abdominal cavity, and close the wound in the 
parietes. 

2. Proceed as above as far as the closure of the gap in the mesentery. 
Then remove the lower clamp and secure the margin of the divided intestine 
to the edges of the abdominal wound. Close the parietal wound as far as 
possible, plug the remaining aperture carefully, and then draw the upper 
segment of the bowel well out of the wound, remove its clamp and a.llow 
the intestinal contents to escape. Now unite its margin to those of the 
parietal wound and of the lower piece of bowel. 

CHAPTER XL. 

HERNIA. 

NATURE AND C,_\USES OF HER~IA GENERALLY. 

DEFINITlON.-Ileroia signifies a protrusion of any viscus from its natural 
cavity; but, unqualified, it means a protrusion of the abdominal v~scera. 

CAUSES.-The abdnminal viscera are frequently and violently compressed 
by the muscles surrounding them. We may say that, to prevent hernia, 
every square inch of the abdominal wall should be able to resist the highest 
intra-abdominal pressure which the action of' the muscles of the wall can 
produce. In a strong man this is so, and we may therefore say that rupture 
is always the re:iult of defective resisting power on the part of the wall. 
Many a person, however, is obviously predisposed to rupture, yet does not 
acquire one, as he lends a sedentary life, with no strong exertion; again, 
some spot in the wall is so feeble that no special exertion is required to cause 
n viscm1 to force its way through it. 

The exciting cause-tliat which drives viscera. from the cavity-is always 
corupre~8ion of the viscera by the abdominal muscles. ilence hernia results 
fre<1ucntly from violent exertion, especially lifting heavy weights, rowing, 
bicycling, nncl the like, in which the hips are partly flexed nnd the aponeu­
rost's of lhe groin relaxed. It is not uncommon in cases of stone or stricture, 
nnd in children with phimosis, from the frequent straining to pass \lftler. 

The predisposing cause is a weakness of the parietes of the abdomen, 
which may be variously produced. (1) Certain parts are apt to be feebly 
developed-e. g., the umbilical scar and the region of the inguinal canal. 
Many groins bulge out as the patient stands, owing to weakne:-;s of the 
trausversnlis and iuterual oblique, which latter probably arises from only 
the outer third of Pou part's ligament, and scarcely covers the deep ring; 
the superficial ring is often large, and the intercolumnar fibres weak. 
Constnnt distention of the abdomen during childhood probably leads to 
this conditiou. 'fhe crural ring is naturally a weak spot. (2) The abdo­
minal parietes may be weak from actual malformation-e. g., the recti 
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may be widely separate, the anterior wall wanting as in ektopia vesicre, 
the funicular process of peritoneum may not be closed, the testis may 
be late in its descent or retained in the canal, dilating it and preventiug 
closure of the peritoneum in either case. (3) They may he weakened by 
injury or disease, or by distention by the pregnant uterus, obesity, dropsy, 
or a tumor. (4) 'Veakness and emaciation cause removal of fat which 
had previously fortified an orifice (crural) predisposed to hernia. (5) The 
mesentery and other serous folds must be unnaturally elongated to allow 
viscera to leave the abdomen. This is usually secondary, due to dragging 
of the viscus which is passing through the aperture, but both mesentery 
and omentum may be abnormally long. (6) Heredity appears in about 
thirty-four per cent. of the cases, and among these about twelve per cent. 
occur in the first year. 'Veakness of the inguinal region, late descent of 
the testis, great width from the anterior iliac to the pubic spine, and un­
usual length of mesentery are likely to be hereditary. 

STRUCTURE.-A hernia consists almost always of a sac and its conteni8. 
Contents.-The viscera most liable to herniai protrusion are the small in­

testine, omentum, and arch of the colon . But all except the pancreas 
(even the gravid uterus) have occasionally been found protruded, partially 
or entirely-especially in cases of congenital deficiency of the abdominal 
parietes. 

The sac of a hernia is a portion of the parietal layer of peritoneum 
which the protruding viscera push before them in the form of a containing 
pouch. It soon adheres to the surrounding cellular tissue, and does not 
return into the abdomen when the viscera are replaced; although a hernia 
may rarely be pushed back en masse, sac and all, without the use of :10y 
great force in taxis . As the hernia increases in size, the sac also increases­
partly by growth, partly by distention, but ch iefly by dragging down of 
more peritoneum. Sometimes it diminishes in thickness whilst increasing in 
capacity, especially in umbilical and ventral hernire i in the groin, it usually 
th ickens and becomes more opaque as it grows older. Its neck (the nanow 
part which communicates with the abdomen) is always puckered from the 

~~~~i~r~s 0ie~~eu:,uts~~%~d~r ;~gt~1::net~~~;~~f t:~;~J11e~~~~~1 ~1~i~tt~:,na~Jfc~1~~ 
tract, perhaps effecting a cure. If not, a small aperture in very dense tissue 
is left, and strangulation is very probable, if a rupture which has been well 
kept up for years is at last forced down. Sometimes the sac has two con­
stricted portions or necks-either because (as in oblique inguinal heroia) it 
passes through two tendinous apertures (the external and internal abdominal 
rings), or because the original neck has been pushed down by a fresh pro­
trusion above it. Some hernire are destitute of, or imperfectly covered by, a 
sac. This may happen-(1) If the whole of a protruded viscus is not natu-

~~~:r:r::i :iefie~~t~~~ui~-;;~~~t~~1:~:c~e; ;itt~:~:~d~' t~~)1~ ct~~)!;;:~~ 
occur at once in consequence of rupture of peritoneum and muscles. (3) In 
some cases of congenital umbilical hernia. (4) Hernia may be considered 
as virtually sacless, if the sac has been burst by a blow, or become entirely 
adherent to its contents. Instances, again, are known in which two peri­
toneal sacs have protruded through one and the same aperture in the abdo­
minal parietes, or another sac has come down within a previously existing 
one, or two separated protrusions have occurred in a single sac (case by li. 
Lee, J.fed. Chir. Trans., vol. Ii. p. 93). 

D1v1sroN.-Ilernia is divided into several species, the chief of which are 
named-1, according to the situation-inguinal, femoral, etc.; and 21 accord­
ing to the condition of the pl'oituded viscera-which may be (a) reducible, or 
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returnable into the abdomen ; (b) irredueible, that is, not returnable into the 
abdomen, but without constriction; or (c) strangulated-that is, subject to 
con~triction, '\ hich not only prevents their return into the abdomen, but also 
interferes with the passage of their contents, and with their circulation. 

REDUCIBLE liER~IA. 

SY:'.'IPTOlls.-A soft, compressible swelling appears at some part of the 
abdominal parietes. It increases in size when the patient stands up; it has 
an" impulse "-i.e., if grasped, it is found to dilate when he coughs or 

' strains; and it diminishes or disappears when he lies down, or when properly 
directed pressure is made upon it, but sometimes an omental hernia is irre­
ducible from the first. If the sac contain intestine only (enterocele), the 
tumor is smooth, rounded, and elastic; borborygmi (or flatulent croakings) 
are occasionally heard in it; it is resonant on percussion, and when pressed 
upon the bowel returns into the abdomen with a sudden jerk and gurgling 
noise. If it contain omentum only (epiplocele), tbe swelling is inelastic, 
doughy, and often knotty and unequal to the touch; it is non-resonant; the 
impulse is slight, not expansile, but of the nature of a push of the mass out 
from the abdomen; and when pressed, it returns without noise anrl slowly, 
the pres;;ure requiring to be continued till it has disappeared. But very 
often a hernial sac contains both intestine and omentum (entero-epiplocele, 
from Ai/'t11, tumor,· i1.,rprw, intestinmn; and i:ri:r/.oov, omentum); and frequently 
it is impossible to ascertain its exact cOntents by any exlernal examination. 

l'REAT:'.'IE!\T.-Tbis may be palliative or radical. The palliative plan is 
to employ a tl"uss, an instrument consisting of a pad placed on the seat of 
protr11sion, and of' a band or steel spring pasaing round the body, and press­
ing the pad with the l'equisite degree of force. In writing for an inguinal 
or femoral truss, it is u3ual to give the circumference of the body at the hips, 
midway between the spine of the ileum and the trochanter; anU it is better 
also to add the distnnce of the centre of the hernial opening from the point 
last mtme<l, und its distance below the above circle round the body. To 
test the efficacy of a truss, let the patient bend well over the back of a chair 
to relax the oblique apoueuros is, and endeavor with all his strength to force 
it into the ground; also let him cough strongly in this position. If the 

~~r:~· .. ~0~~1~r~~ltn~~c~f: ;~fli~~ 0t~ t;~~~~d i~~,~~;~:0s:~·e~~t~~~~r~~; ~~~,~~i~f 
the spring and minor points of which wear is the only test. Professor John 
Wood is doubtless right in urging, among other things, that the truss-pad 
should have a fiat surface instead of the markedly rounded one commonly 
used 1 which tends to act as a wedge and to widen the aperture in the wall 
o,·er which it is placed. It is advisable, also, that the pad should be non­
ab::;orbtnt-i. e., m:ule of ivory, ebony, vulcanite, or boxwood. A pad filled 
with sand1 or au Iudia-ruhber air-bag, ruay act best wil.h tender skins. The 
pad must extend well beyond the edge of the aperture. The spring must be 
of strength proportioned to the size of the hernial aperture and to the power 
of the patient's abdominal muscles. It should be nickel-plated, or covered 
with vulcnnitej nod patients often like a layer of flannel or linen, which can 
be washed, wrnpped round the whole instrument. For cheap trusses, basil 
leather is a better covering than chamois, as it does not get so foul. The 
patient must expect to find the truss rather irksome for the first week. It 
should he constantly worn by day; and if the patient will submit to wear 
it nt night :tl~o so much the better. If not, he should apply it in the morn­
ing, before he risrs from the recumbent position. The skin of' the part which 
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it presses upon should be regularly washed, bathed with eau-<le·Clllogne, or 
spirit, and dusted with fuller's earth, or violet powder, to .prevent chafing. 

There are some cases in which the common truss fails to keep up a rupture 
comfortably, and for these the surgeon should try other instruments, which 
are, for the ruost part, the property of various individuals; each claims some 
peculiarity adapting it to particular cases. The jJfoc-jJ/ain let•er lmsa has a 
belt passing round the body, instead of a circular spring; and pre:ssure on 
the pad is tdfected by a strap passing under the thigh and acting on a spring­
lever attached to the pad . Salmon & Ody's self-adjusting truss has a pa<l 
revolving on a ball and socket, with a halfspriug acting from a flat back­
pad and placed on the opposite side of the pelvis. so as to push outward and 
upward upon the hernial aperture. The .Maidstone truss allows the pad to 
slide on the spring, so that the circumference of the instrument may be 
adapted to the varying size or movements of the body. .Adams's graduated 
pressu1'e truss has two springs of different curves; by sliding one on the other 
the amount of pressure may be varied. Instead of a steel spring, an elastic 
India-rubber belt may be used; such trusses are constructerl by Bourjeaud. 
For umbilical or ventral hernia an India·rubber band and parl generally 
answer. Among the more expensive trusses Professor 'Vood's are, perhaps, 
the best. They have been employed with much success in cur ing sruull 
hernire, as well as in keeping up and preventing the increase of those for 
which an operation for radical cure has not been deemed advisable. These 
trusses are of four kinds, viz., inguinal-oblique and direct,· femoral, and um­
bilical. They are all based on a distinct principle, that of applying prei:iSUre 
by a fiat pad at the sides of the hernial opening, instead of in the axis. The 
pad for oblique inguinal rupture is of the shape of an obliquely curved horse­
shoe, the outer Jimb, which presses upon Poupnrt's 1i~ament, being shorter 
than the inner, which is laid over the inner pillar of the ring (Fig. 21-1). 
The curve of the horseshoe is placed over lhe deep hernial opening, and the 
bearing of the side-spring is exactly in the centre of the pad. The hard 
surface may be covered by an India-rubber water-bag of the shape of the 

F10. :H4. Fro. 21.:; 
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Wood'spadforalili·1m:ingui1111.Jherni:i.. Wootl'11retl furtlir~'<l inguin,tl hernia. 

pad. The pad for direct inguinal hernia is an ovate ring, lhe hole in the 
middle corresp<rndiug to the axi~ of the hernial opening. This exerts its 
chief pressure upon the margins, preventing their giving and enlarging 
under the pressure of the bowels (Fig. 215). The double beoring of the 
horseshoe and ring pad enables them 1 under sufficient pressure of the side· 
spring, to keep in place better than the convex pads, while the tension of 
the integuments across the opening prevents the rupture from emerging 
there. In the former kind, the spermatic cord and pubic spine escape the 
pres,.1re of the pad by sliding and lying in the cleft or opening. For lnr~e 
and difficult cases of inguinal rupture Mr. Wood employs a double or twm 
pad, each half of which presses upon each of the pillars of the ring or sides 
of the neck of the sac. The spring goes entirely round both hips, one end 
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pressing upon the inner, and the other on the outer, of the halt: pads, so that 
any increase of pressure can be made upon either half that may be desirable. 
The two pads are bound together by a transverse strap. Thus a lateral as 
well as a backward pressure is kept up. The pad for crural hernia is egg­
shnpe<l in outline, its bearing surface being flattened for pressure upon the 
front wall of the crural canal, its upper border rounded to support Pou part's 
ligament, and its ltJwer tapered off to accommodate itself to the saphenous 
opening (Fig. 21G A; B shows a section). 

F10. 216. 

b 
\,Jlll.!lforfcmorallH:rnia; B,1111me, in11<•\:li"n. 

RAnrc.H~ CuRE.-If the patient is below the nge of puberty, or not much 
above it, and if the hernia has not existed very long, a proper truss, if con­
stautly worn, will, in maay cases, effect a permanent cure. No longer sub­
ject to distention, the neck of the sac and the fibrous ring aroun<l it become 
contracted nnd finally obliterated . This cure may, perhaps, occur in two or 
three years; but, as a measure of precaution, the truss should be worn for 
two years more. This result is most frequent with the umbilical and other 
hernire of infants; in adult patients treatment by truss is rarely other than 
palliative, noel must be continued throughout life. Of late years numerous 
operations have been devised for the radical cure of hernin, and the simplest 
and best of them are now frequently prnctised (see" Special Hernia. 11

) . 

IRREDUCIBLE HERNIA, 

DEFrNITION.-IIcrnia is said to be irreducible, simply, when the protrmled 
viscera cannot be returned into the abdomen; although there is no impedi­
ment tn the passage of their contents, or to the circulaLion 1\f the blood 
through their tissues. Very often it is omentum only that is irreducible; 
hut this may prevent the wearing of a truss, and always keeps open a passage 
down which bowel may be forced. 

c.,~SES.-Ilernia may be rendered irreducihlc-(1) By au adhesion of 
the sac to its contents, or of the latter to each other, or by membranous 
bands formed across the sac. (2) By euhirgement oftheornentum or mesen­
tery from development of fat and from fibroid thickening, due lo constriction 
at the ring where the mass is atrophied and may consist of fibrous tissue only. 
(3) From theab.:!ence of a sac in bernire of the bladder or crecum, permitting 
thee\'.! \"iscera to adhere directly to surrounding parts. 

Co~s1~<lL'ENCr~.-Irreducible hernia may produce many inconveniencefl:. 
It frec1uelltly tends to increase stendily until most of the bowels may be in the 
scrotum or labium, the penis being buried or the vagina closed. The patient 
is liable to dragging pnins in the abdomen and perhaps attacks of vomiting, 
which come on after food or when he or she assumes the erect posture, 
because fixation of' the protruded omentum resists all upward movements of 
th e stomach. These inconven iences will be greatly aggravated if the patient 
becomes fat or pregnant. The protruded bowels being deprived of the sup-
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port naturally affur<led them by the abdomiual muscle3, their feculent con­
tents are apt to lodge in them, causing swelling, tension, colic, constipation, 
perhaps vomiting and dimini:;hed impulse (incarcerated hernia). Irreducible 
hernire are much exposed to injury, and from this and other causes may 
become inflamed; these symptoms of obstruction arise in combination with 
signs of local inflammation and of peritonitis spreading from the sac. Lastly, 
the bowel is in constant hazard of strangulation. 

TREAT'1E,..T.-This may be either palliative or radical. (1) The pallia­
tive treatment consists in applying a bag-truss, or a truss with a hol1ow pad 
or circular India-rubber water-pad, that shall firmly embrace and protect 
the hernia and pre\·ent any additional protrusion. The patient should 
avoid all violent exertion or excess in diet, and should never let his bowels 
be confined. 

(2) It has occasionally happened, after confinement to bed for several 
weeks with some emaciating ailment, that a hernia, irreducible before, has 
been replaced with ease, owing to absorption of the fat of the omentum or 
mesentery, und relaxation of the abdominal apertures. The same result has 
iu some ca!jes been effected also by art-by keeping the patient in the recum­
bent posture, and on very low diet for six weeks or two months, by the fre-

~~=~~~1~:~~ft~!y:~:~ra~~ ~~:aa;~v:f'aab~g-~;u:n~n:d~0~~1a~ec~~~~art~ :i~~b~f 
shot or sand, or an India-rubber bandage. This plan is very uncertain as 
to its results, and will be effectually defeated if there are any adhesions; 
besides, there are not many patients who will submit to it. It will be more 
likely to rncceed if the hernia is omental than if it contain intestine. It is 
now rarely, if ever, used. 

(3) Operative treatment varies in details with the variety of herniai see 
'' ra<lical cure" and special varieties of hernia. 

\Vhen incarcerated hernia is diagnosed, suitable diet, gentle taxis, large 
euemata form the treatment i purgath·e enema or a sharp purge by mouth 
may be given, if strangulation is certainly eliminated. Inflamed hernia is 
treated by leeching, bella<lorrna fomentations, and opium. 

STRANGULATED HERNIA. 

DEFI:SITIO:Y.-Hernia is sni<l to be strangulated when it is so constricted 
that intestinal content:s cannot be propelled through the protruded bowel, 
and that its circulation is also impeded-more or le:::s. These two factors 
must be kept distinct. The hernire most likely to become strangulated are 
those produced by one violent effL>rt, hernire which have been well kept up 
by a truss and are suddenly forced down, and irreducible omental hernire 
into which a coil of gut is pressed. Usually the whole width of a coil of 
intestine is strangulated, and the coil may vary in length from a few inches 
to several foet. Rarely only a part of the lumen on the convexity is nipped 
(Littre'.i hernia), but the obstruction to feces. even here is, as a rule, com­
plete, owing to the spur formed by the sudden kink; the symptoms are 
usually nnt severe. 

PATHOLOGY.-The seat ~f stricture varies with the different kinds of hernia. 
(see 11 Special Hcrnim "). Usually it is at the neck of the sac, and is due to 
thickening of tbe peritoneum (p. 61.J), or to tendinous bands external to the 
sac. In some cases the bowel has been constricted bv membranous bands, 
or by fissures in the omen tum within the sac itself, or by an old neck of the 
sac which ha.s been pushed down 1ower. The aperture does not actively 
constrict the parts protruded through it; these either are too large from the 
fir.st, or swell nucl press against the margins. 
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A hernia mny be at once strangulated upon its 6rst descent, the aperture 
through which it pa~ses being so small as to prevent not only the onward 
pa~~age of bowel contents, but also the entry of arterial blood. In this case, 
which is rare, the bowel, even after some hours, is but little changed in appear­
ance; but infarction, in proporlion to the duration of the constriction1 organ­
grene, follows its return to the abdoruen, as in Cohnheim's experiment upon 
the rabbit's ear (p. 41); but the intestine suffers much earlier. Much more 
commonly the hernial aperture, whilst arresting the bowel contents, and, to 
greater or le8s extent, the escape of venous bloo<l, permits the entry of arte­
rial. The result ia venous congestiou, with swe1ling of the bowel from effu ­
sion between its coats and into its lumen, leading to its complete constriction 
with arrest of arterial supply. Before this occurs the bowel becomes purple 
or deep red, hemorrhages appear beneath the serosa, and then run together 
into a bloody infiltration . FJuid, which is at first clear, serous, and then 
more or less deeply blood-stained, escapes into the sac, and, mixed with mucus, 
into the strangulated gut. The protruded bowel mar <lie en masse; it then 
loses its polish, becomes very dark and friable, and may either remain tense 
01· shrink. As the coat of the bowel dies it permits the p3s:mge of gases, 
fluids, and organisms from it:A! interior; nnd the fluid in the sac becomes 
turbid an<l offensive. Then, as a consequence of putrefaction, the bowel-wall 
often becomes nsh-gray everywhere, or in patches; ultimately it may burst 
intn the sac or peritoneum, especially if taxis be employed. As these latter 
ehanges occur the integuments over the rupture wrnally become infected; 
they swell, n livid re<l blush appears upon the skin, nnd crcpitation from 
pr~::;t"nce of putrid gases in the tissues may be di~coverc<l; or gas may be 
found only on section of the tissues, which are infiltrated with a thin, offen­
sive pus. The opening of such an abscess results in nu artificial anus. It 
will be noticed that the bowel presents, in these cases, a typical example of 
moist gangrene. Here, as elsewhere, it is difficult or impo~sible to be sure 
thntgnngrene has occurred until signs of putrefaction ure present. In other 
cases, as a consequence of pressure against n sharp constricting edge, ulcera­
tion of the mucosa may occur and end in perforation, either on the abdom­
inal or hernial side of the stricture, or the wall of the gut may necrose at 
this spot. Apparently the healing of such au ulcer may cnuse nRrrowiug of 
the bowel. 

In another set of easies the constriction interferes chiefly with the passage 
of bowel contents. I have operated on a patient moribund after a week of 
mild symptoms of strangulation, and hnve found a small knuckle of bowel 
with a large mass of omen tum in the sac; neither showed any signs even of 
congestion. But all degrees are met with between these cases and those 
above de~cribecl. 'Vben interference with the circulation does not increase 
rapidly, iufiamrnation, with formation of lymph, ur even pus, occasionally 
occurs. 

In all these instances it is surprising how rarely diffuse peritonitis occurs, 
the explanation being that whenever inflammation, perforation, or gangrene 
occurs in the sac, lymph glues the intestines to the abdominal wall arounrl 
the neck. Sometimes, however, this fails to protect. After reduction of a 
strangulated hernia by taxis a sharp attack of peritonitis may occur; the 
inte::;tine probably inflames after the anremin, and perhaps allows infective 
irritants to trnnsmie; it almost always subsides under treatment. Some­
times peritonitis results from the reduction of gut, which inflames and dies 
after re'duction; but n small slough mny separate into the bowel when this 
early contracts adhesions, or feces may escape through an operation wound 
(feca/fi.•lala). 
Th~ ho\H'I ahove a hernia. is more or less distended and injected, full of 
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offensive yellow fluid, which, low down, is often bloody i the hyperremia is 
probably the result of strong peristalsis, and leads to free secretion into the 
bowel. Below a strangulated rupture the intestine is collapsed. 

SYMPTOMS.-The patient, usually after some effort, first complains of more 
or less sudJen, gripiug pain, often referred to the DR\~el. At the same time 
he may be conscious that someth ing has 11 given way 11 in the region of the 
groin or elsewhere, nod there may be pain at the seat of rupture i but local 
pain and knowledg-e of the existence of a swelling may be quite wanting, and 
the pain in the abdomen may be slight. In acute cases there is more or l~s 
shock, from compression of the nerves of the bowel, and there may be imme­
diate or speedy vomiting of the stomach contents; but in less acute instances 
vomiting is usually preceded by a desire to go to stool, with inability to pass 
anything-reflex inhibition. If, however, the 1ower bowel is full, one or two 
stools may occasional ly pass; usually constipation is absolute from the first. 
(It should be rcmembet'eti that when an enema is given wind mny be intro­
duced into the bowel and subsequently expelled.) Vomiting may be inces­
sant or infrequent, perhaps brought on by the taking of meJicine, food, or 
drink; the vomit is at first stomach contents, then bilious, and finally,sterco­
raceous-i. e., having a feculent odor owing to long delay in the small gut­
trne frex being rarely ejected . This vomiting was formerly attributed to the 
recurrence of inverted peristalsis, which experiments on animals have proved; 
but it will not account for all the facts. Brinton maintained that peristalsis 
was not inverted but usual, and that it passed the outer layer of the contents 
of the bowel down toward the hernia, whence an axial stream was reflected 
toward the stomach. The hernial tumor, if irreducible, is usually larger 
than usual, tense, and somewhat tender, but it may be lax i no part of it c:tn 
be replaced. There is no imzmlae in it on coughing, for communication with 
intestine iu the abdomen is practically interrupted i when the tumor has a 
neck it may be found that tbe impulse ceases at a certain point, just above 
the stricture, whilst the sense of fiuctuation, obtained when the body of the 
sac is compressed with one hand whilst the fingers of the other grasp the 
neck, ceases just below it, and thus the point of stricture may be localized. 
The abdomen becomes more or less swollen and painful, and it is often impos­
sible to say certainly that peritonitis is not present. 

After a varinble t ime, according to the severity of the symptoms, signs of 
cm·diacfailu1'e appear-small, frequent, compressible pulse, C'old extrem ities, 
clammy, sweaty skin, and sunken features (facies Hippocratica). 

The symptoms of strangulation vary according as the constriction is tight 
or lax, though the difference is one of degree only. In acute cases the ons~t 
is sudden, shock c1msiclerable, pain and other symptoms severe; in chronic 
casea intensity iii lacking, the rupture may be soft, the bowels may h:we 
acted once or twice with or without an enema, vomiting may be infrequent, 
or even absent, unless food or a purgative is given, yet the pulse shows t?at 
the patient is sinking from starvation and exhaustion. Mistakes have often 
been made in these cnses: doubt being felt as to whether strangulation ex1'1ts, 
or operation being poatponed until too late. A patient with an irreducible 
swelling like a hernia anywhere, and symptoms of chronic obstruction should 
be operated on ns snon us other means have foiled. 

The onset of d~ffit.~e sttppurative peritonitis before (or after) operation n~ay 
be quite unrecoguizable, all its signs but those of' cardiac failure and swell mg 
of the abdomen being absent; it is mre unless the hernia has been reduced. 

Gangrene may be found quite unexpectedly, but is usually indicated by 
col lapse, hiccough, foul fougue and breath, cessation of pa.in, and, !ocally, 
diffuse swelling and loss of shape of the tumor from emphysema nnd 108am­
mation of the coveringa, whilst the skin shows a li\•id blush. 
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The diagnosiaofsh'nngulated hernia is at times difficult. (1) Tltepatient 
11t"Y not be aware that he has a hernia, or, if aware of it, may think it of no 
con~equence, or may be deterred by false shame from mentioning it. Thus, 
an elderly clergyman consulted the author respecting various dyspeptic 
sympt•lms-nausea, loss of appetite, painful dragging at the stomach, and 
irrt'gularity of the bowels. When asked if he was ruptured he said that he 
had never thought it worth mentioning, but that whilst preaching, some time 
agi1, he had felt something come down into the scrotum. He had in reality 
a large double scrotal rupture, which was the cause of his dyspepsia. "'hen, 
th~refore, a patient is affected with vomiting and constipation, especially if 
the face is pinched and anxious, the surgeon should ex:imiue for himself­
fir~t, the ordinary seats of hernia, such as the inguinal and femoral rings and 
tile umbilicus; and then the extraordinary, such as the linea alba, and the 
thyroid and ischiatic foramina. It would be a sad thing to be treating a 
pntient for iofhunmation, and let him die of strangulated intestine, which 
might be relieved by operation. 

1 :2) The patient 'may have a tumor at one of the common seats of rupture, 
whirh is yet 110 hernia-e. g., an enlarged gland at the bend of the thigh. Yet 
if, with such a tumor, the patient have decided symptoms of strangulation, 
th~ surgeon should not hesitate to cut down upon it. A small hernia has 
oth~n been found behind such a tumor; and in any such case the rule is­
if in drmbt, operate. 

':3) There is on record a series of cases in which only gangrenous or 
inflmnecl omentum. has been found in the sac. This may occur simply as the 
re,.;ult of constriction, extreme or moderate, or the strangulation may be 
brought about by injury lending to swelling of the incarcerated omeutum. 
The symptoms lrnve been those of subacute or chronic strangulation, and 
the treatment is the same. 

(4) From obstructed and inflamed irreducible hernia the diagnosis is based 
chiefly upon the absence of intensity and completeness in the symptoms of 
obstruction, upon distinct signs of peritonitis spreading from the sac, and 
upon the history of a cause for oae or other of the above conditions. Failure 
of treatment, and persistence or increase of signs of strangulation, necessitate 
operation. 

t5) The patient may have a hernia, reducible or irreducible, which yet is 
not the ca.use of the symptoms. (a) There are numberJess causes of' internal 
strangulation which may exist alon~ with a hernia. (b) Acute general peri­
tonit1$ combined with an irreducible hernia, chiefly omental and without im­
pulse, may cause grave difficulty; for the constipation may be absolute and 
the vomiting feculent. It is the surgeon's duty in case of doubt to examine 
the hernial swelling; if this will not account for the symptoms, the treat­
ment of peritonitis must be further considered . (c) The vomiting and con­
atipation of enrly pregnancy with a retro\•erted uterus have, iu cases of 
irreducible hernia, caused difficulty. (d) I have seen a case of slightly 
strangulated femoral hernia in which the symptoms persisted after reduction 
by taxis, the vomit being bloody i the sac was cut down upon and opened, 
and the patient died of septicremia. l\Iultiple ulcers of the 8tomach were 
found, to which wost of the vomiting before reduction was probably attribu­
table . 

. 6) 'l'he1·e may be two hernire. When both sacs are lax, it may be difficult 
to decide which is strangulated: pain, tenderness, greater tension, and com­
plete absence of impulse on the affected side must be relied on . Again, both 
herniro may be strangulated : one may be large antl reducible without much 
trouble; the other, small and concealed by fnt, which may be discoverable 
only where laparotomy is done to seek an internal cause. 
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(7) A strcmgttlaled hernia may seem. to be reducible. The patient or his 
friends may have partially reduced a hernia en. ma.:ise, and upon coughing, 
bowel ruay be forced down from an inner to an outer portion of the now 
hour-glass sac, being easily reducible. A swelling is often felt deeply, the 
ring is wide, and the hernia when apparently reduced may be felt by a 
finger introduced through it. The treatment in case of doubt is exploratory 
operation. 

(8) Au inflamed, undescended testis may cause symptoms of strangulation. 
The state of the pulse is most important in giving aprognosi,s; if it is of 

bad quality, one must be guarded if an operation is required, even in Lhe 
absence of the other symptoms above mentioned. After days of strangula­
tion with slight symptoms the patient may be suffering but little, be able to 
walk to the operating table and have considerable physical strength1 yet if 
the pulse shows much cardiac weakness, death from asthenia is very likely 
even after a successful operation. 

TREAT)lENT.-The indications are to return the hernial contents, especi­
ally bowel, to the abdomen, either by taxis or by cutting operation. 

TAxrs.-This is a Greek word, used to signif)r the acts of gentle pressure 
with the hauds by which ruptures are reduced. The bladder having been 
emptied, the patient should lie down in an attitude of complete repose, nod 
be put under the influence of' chloroform; if' this be not used, he may be 
made to lie in a warm bath, and both his thighs should be raised toward the 
belly, and placed close to each otber1 so that every muscle and ligament 
connected with the abdomen may be relaxed . If not narcotized he should 

~:r;n~a!s~1e~~ c~~v~~da::0~fr!~t~~f1~ent~ ~~%~~~mt1:!r~~l~~fsi:~t~:ri~er~sri:~~ 
diaphragm, Dr. Buchanan <lirects the patient to make a deep expiration, 
and to abstain from drawing in the breath as long as possible. Then the 
surgeon, if the tumor be large, places upon the fund us the palm of one hand 
and gently compresses it, so as to squeeze out a little flatus and venous 
blood, and with the fingers and thnmb of the other hand gently kneads the 
parts at the neck of the tumor, occasionally drawing them very gently down­
ward, in order, if possible, to dislodge them. It is well so to support the 
neck that the sac shall not wrinkle here when the fundus is pressed upon, 
but remain like a funnel leadin~ to the abdomen; and, still more important, 
the constant pressure of the fingers round the neck prevents the intestine 
from bulging out just external to the hernial opening. This operation may 
be continued for a quarter or half an hour at the outside, if the tumor is not 
painful; not so long as it is tender. At last, perhaps, the surgeon will be 
rewarded by hearing the gurgling sound accompanying the return of a por­
tion of intestine; aucl by feeling the bowel slip from between his fingers. 
The slip and gurgle are very characteristic of proper reduction. ~Iere 
diminution in size of the sac may be due to the forcing of fluid into the 
abdomen; ancl sudden disappearance of the whole swelling, without the 
above signs, to reduction en masse. If a patient is cert.a.in that his hernia 
was completely reducible, it is right, if all cannot be reduced by taxis, to 
cut down upon the sac without allowing the patient to come round from the 
anre3thetic. The operator should recollect that too much force may bruise 
or rupture the viscera, or drive sac aud contents into the abdomen, or push 
them between the layers of the abdominal muscles. 

Pressure with the fist above Poupart's ligament has been found useful in 
the reduction of hernim, and traction by the h~uid in the rectum has been 
used. In children one or two fingers may be passed easily from the anus to 
the inguinal region. In women an obturator hernia is quite accessible to 
traction through the vagina. 
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Tuxi8 u1ith Inursion .-In many cases of strangulated hernia resisting the 
ordinary application of the taxis, reduction has been effecterl Uy raising the 
pel\'is so as to turn the trunk of the patient 11 topsy·turvy." This may be 
done liy raising the pelvis on a chair placed under the lower part of the 
mattress of' the bed, and letting the patient's head and shoulders rest upon 
the bed itself. Care must be taken to keep the legs bent up to the body, 
and the trunk itself bent forward, so as to relax completely the aponeurotic 
structures in the groin. Inversion of the patient acts by the gravitation of 
the viscera toward the diaphragm, and thus dragging the mesentery and 
omeutum out of the neck of the sac. This, aided by a.gentle application of 
taxis, and by frictions over the belly made in a direction from the strangu· 
lated part, will often succeed in overcoming the slrnnguJation when other 
means fail. 

Co11lraindication8 lo Taxis.-Taxis should never be employed if there is 
reason to fear that the bowel is severely damaged. But tight nipping has 
caused gangrene in six to eight hours, and there would probably be no 
symptoms to indicate either it or the ordinary ulceration at the ring. 

Certain measures are employed as auxiliaries to taxis: 
(a) Chloroform, or etlter, should be given to produce complete relaxation 

in cases at all resistant to taxis. 
(b) The hot bath \96°-100° F.) , continued long enough to produce great 

relaxation, may be employed in similar cases when no anresthetic is obtain· 
able; but it is very depressing. 

(c) A large dose of opium, or morphia, is most useful in cases of acute 
strangulation-when the pain and vomiting are violent-if for any reason 
chloroform cannot be gi\·en, and an operation at once undertaken, should 
taxis fail. 

In cases of a subacute and chronic kind, such as occur most often in large, 
long irreducible umbilical and inguinal hernire of old peoplc1 the following 
remed ies are applicnble; but care must always be taken that they do not 
prove cnuses of injul'ious delay: 

(d) Cold may be applied for a few hours to a hernia by means of pounded 
ice, or ether-spray (Barclay); Schelle calculates that by cooliug to 10° C. 
the gases alone shrink one·twelfth. It is often very beneficial in removing 
congestion and swelling, especially when combined with 

(e) Elt1Jation of tlie pel!Jis and lower limbs. Taxis under chloroform will 
then oflen succeed. 

Cf) Enemata are useless and irritating iu cases of acute strangulation; 
but in the above-mentioned class, an enema of as much gruel with 5.j-ij of 
oli\•e·oil as can be iujected through a long tube pnssed into the sigmoid 
flexure, sometimes appears to act welJ, probably by causing some peristalsis, 
altering the relation of the abdominal viscera, and clearing the colon. Cold 
injections cause more peristalsis, but are deprei:sing. Simon says that large. 
slowly administered enema.ta may pass through the ilio·crecal valve and 
cause direct traction upon the protruding coil. 

(g) Constant elastic prr!ssure (l\Iaisonneuve) must be used early, if at all. 
I have seen a large umbilical hernia lightly wrapped iu an Esmarch's 
bandage, but strangulation continued and the skin sloughed widely. 

(h) .Aspiration with a fine needle is frequently employc<l in France as an 
adjunct to taxis to diminish the bulk of the intestines to be returned; it does 
not seem to have been very successful, but is harmless in most cases. In a 
few cases in which it hns been employed late1 the intestine being probably 
much damaged, fatal perforation bas resulted. Kocher would never employ 
it in place of antiseptic herniotomy, if consent to this can be obtained. 

Seutin's Plan.-Baron Seutin (Ranking's .Abst., vol. xxiv. p. 164) described 
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a method of dilating the stricture, which he employed so successfully that 
he rarely had occasion to use the knife for strangulated hernia. "The 
surgeon seeks with bis forefinger for the aperture that has given issue to the 
hernia, pushing up the skin sufficiently from below; then, with the pulp of 
the finger toward the bowel or omentum, he insinuates it between the viscus 
and the aperture. This proceeding demands perseverance. When intro­
duced, the finger is to be hooked, and made to stretch the ring till a. sensible 
dilatation or tearing is produced. The plan appears to have been most suc­
cessful in femoral hernia, and when the stricture was seated at the external 
abdominal ring." It is open, however, to the serious objections that the 
strangulated viscera are exposed to further damage by the forcible traction 
and pressure of the fin_ger, and that the aperture will be much and rudely 
enlarged. Similar objections apply to Langenbeck's dilatation of the 
stricture by the finger, after division of the skin and fat, and to J. GuCrin's 
subcutaneous division of it with a tenotorne. 

AFTER·TREATMENT.-A truss, or a good pad and spica·bandage, should 
be applied after reduction and the patient kept at rest until out of danger. 
Not uncommonly the patient vomits once or twice after reduction of a hernia, 
especially under chloroform. Flatus is usually passed within twelve hours, 
and a ruotion may escape very quickly; but it may be days before this hap­
pens. Until it doea the patient should be kept upon spoon diet and at rest. 
It is certainly unwise to administer a purgative before the bowel has given 
this evidence of ability to perform its function . But the passage of a motion 
soon after reduction does not prove this. Such a motion may contain, or 
even consist very largely of, blood which has escaped from the vessels of the 
now intensely hyperremic bowel. Again, frequent, small, loose stools are 
not uncommonly passed after reduction, and C. J. Bond, of Leicester, has 
endeavored to connect this with ulceration of the bowel, at the point of 
nipping; but further observations seem necessary to prove it. 'Vhenever 
there is reason to think or to fear that the returned bowel is a good deal 
injured, it is well to keep the patient under opium, and secure rest to the 
part. 

Local peritonitis, fixing the bowel-in some cases a. sharp attack of 
peritonitis, spreading from the returned bowel-ensues, and must be met by 
opium and belladonna fomentations. 

General purulent peritonitis is almost certain to result and to prove fatal 
if a piece of bowel is returned perforated, ruptured, or gangrenous; and the 
chance of escape by the formation of adhesions with or without a fecal 
abscess is but little better when perforation or gangrene follows reduction. 
The condition of the patient is likely to be very unfavorable for further 
operation; yet, if he is not moribund, to find and remove the damaged por· 
tion, clean out the peritoneum, and establish a temporary artificial anus, 
probably gives him the best chance. In such a case the abdomen should be 
opened over the spot where the damaged bowel is likely to lie. 

The niortality after taxis is about four per cent. for inguinal, five per cent. 
for femoral, bemire (Bryant). 

0PERATION.-The factors which militate chiefly against the success of 
herniotomy are long duration of strangulation-implying irretrievable damage 
to the bowel and extreme exhaustion-and sepsis i age has a minor influence. 

The parts in the inguinal and genital regions are very difficult to render 
and keep aseptic, especially in children and adults in whom there ia any loss 
of control over the motions. Yet asepsis1 or a near approach to it, can &'en· 
erally be maintained by careful nursing and the use of a large clressrng, 
secured by a double spica·bandage. For males it should have a small bo_le 
cut in it, through which the penis is brought out. Round about the pems, 
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behind the scrotum1 beneath the crossing bandages, and in the fold beneath 
the thigh and perineum must he most carefully packed. Iu young male 
children a piece of mackintosh should be laid over the dressing1 and the penis 
brought through a. hole in it; much urine can then be caught in a bottle, if 
the baby is kept upon his back by a flannel noo111e round each ankle, drawing 
the lebrs well apart. In women the catheter should be used regularly. It is 
often a. good plan to fix down au<l waterproof the edge of a dressing at a 
point of danger with collodion, but its removal from these parts is somewhat 
painful. A great help in the prevention of peritonitis is to be found in the 
growing practice of tying the neck of the sac, and thus closing the perito­
neum. \Ve are not aware that any extensive statistics of antiseptic herni­
otomy have yet been published, but there can be no doubt in the mind of 
any experienced surgeon that, cceleris paribu.s, the results compare very favor­
ably with those of the septic period, during which the mortality was vari­
ou~ly e~timated at from twenty-five per cent. to fifty per cent. 

But this mortality was by no means entirely due to sepsis. A very large 
proportion was due to the fact that from neglect or fear on the part of the 
patient, or dread of peritonitis on that of the surgeon (now in a great mea· 
sure removed), opemlion was loo long delayed. Time is of extreme value in 
the treatment of strangulated hernia. If taxis does not succeed early, it is 
not likely that it will succeed later, when the bowel has been longer nipped, 
and is more thickened by congestion. 

In every case, therefore, the surgeon must decide: 1. Is taxis justifiable at 
all? and, in the great majority of cases, the answer will be in the affirmative 
(p. 623). 2. How long a time may be devoted to taxis, and the various 
measures auxiliary to it? Here we must have regard to the intensity of the 
symptoms, to their duration, and to the condition of the patient as indicated 
by his appearance, nnd especially by his pulse i pain, grea.t tension of the 
sac. swelling of the abdomen, and frequent 01· stercoraceous ,·oroiting, demand 
early relict: In all cases we must be upon our guard against too long post­
ponement of operation, the da11ger of which may be said to increase with 
every hour of strangulation . In large, old·stauding cases, occurring in old 
people, the surgeon is usually justified in waiting some hours to try the effect 
of the measures recornmenderl at p. 623; but in nil acute cases, and in sub­
ncute cases in foeble persons-especially the femoral herniro of old women, 
however smn.ll the protrusion may be-we would earnestly iuculcate the rule, 
that if taxis unrler an anOOdthetic be not speedily successful, herniotomy should 
be performed without further delay. It is another rule, to which there are 
but few exceptions, that a patient with a strangulated hernia should not be 
subjecte<l to the depretiSing influence of an anresthetic more than once. With 
the::.e principles in mine!, the surgeon must in each case determine how soon 
herniotomy should be done i it may be right to operate in six hours or earlier, 
or not for twenty.four to forty·eight hours. It is usually necessary to operate 
upon femoral and umbilical hernire somewhat earlier than inguinal, as they 
are, upon an nverage; more Lightly nipped; femoral hero ire come to operation 
rather more often than the inguinal, although they are a good deal less com~ 
mou. 

Two kinds of cutting operation are performed for the relief of strangulated 
heruia-herniotoruy without (external) or with (internal) opening of the sac. 
The former is the outcome of fear of septic peritonitis, and can be employed 
only when the stricture is external to the sac, as it frequently is in femoral 
hernia. It is rather more difficult than the operation in which the sac is 
opened, and has the disadvantage that the parts returned to the abdomen 
are not examined, and many points of importance in tbe cnse may be missed. 
But in suitable-i. e., early, uncomplicated-cases thia operation should be 

40 
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remembered in children and adults, in whom for any reason thedre~sings are 
likely to be displaced or rendered septic, and in Jarge, irreducible heruire in 
which it is not thought advisable to attempt a radical cure. 

Seutin's procedure (p. 623), Laogeobeck's dilatation of the ring with his 
finger after division of the superficial fascia, nod J. Gu6rin's subcutane<1us 
division of the stricture with a tenotome, are all to be rejected as endangering 
the bowel. 

EXTERNAL HERNIOTOMY.-The parts must be shaved, thoroughly 
scrubbed with soap and water, then with sublimate lotion (1 in 500), and 
finally covered with a cloth wrung out of this lotion for as lo11g as po~sible. 

An incision one inch to one and one-half inches long, varying with the 
amount of fat, is made in the long axis of the hernia on its upper aspect and 
over the external hernial aperture. This cut is usually made by transfixion 
of a fold of skin pinched up, at right angles to the inteuded cut, by the ope· 
rator with his left fingers, and an assistant i but it may be made from the 
surface, if preferred. It is deepened down to the connective·tissue layers 
round the sac, and then these are picked up with forceps und divided all 
along the wound with a knife held on the flat until no more can be raised, 
and the hernial aperture and the sac are exposed. The tense edge of the 
former can usually be felt plainly so soon as the superficial fascia is divided . 
An attempt is now made to reduce by taxis with the aid of a finger upon the 
neck of the sac. If unsuccessful, a wide flat director, or a probed bistoury, 
is insinuated beneath the edge of the constricting ring, and this is slightly 
notched; whilst the sac is drawn down as much as possible by an assistant. 
Should taxis again fail, it is sometimes possible to detect with n director, and 
to di\•ide, tense bands of fibrous tissue around the neck of the sac; but if no 
other couslricling band external to the sac can be found and divided, internal 
herniotomy must be clone. 

If, on the other hand, reduction without opening the sac is effected 1 the 
wound is accurately sewn up1 a catgut or horshair drain placed at its lower 
angle, and an antiseptic dressing is applied. The drain is removed in twenty­
four to forty·eight hours, trnd the second dressing may probably remain on 
for a week, when the wound is usually healed soundly. 

Radical cure by ligature of the neck of the sac, subsequent removal of 
its body, and suture of' the hernial aperture may precede the closure of the 
wound . 

INTERNAL lIERNIOTOMY.-A similar incision, but somewhat longer than 
that for the external operation, is required. The sac is exposed in just the 
same way, and is recognized, after division of the enveloping fascia proprirl, 
as a smooth, shining, usually tense, membrane, upon which s01all ramifying 
vessels are sometimes evident; unless adherent, it can usually be thrown 
into folds and mnde to move over the subjncent structures by pinching with 
the fingers; and except in the case of an old thick sac, one can generally see 
intestine through it1 or the presence of fluid can be made out, or it seems to 
contain a mass of yellow fat when omentum lines it. A bit of it must be 
picked up with the forceps, notched by a knife placed fiat on the sac, aod 
then in the great majority of cases the escape of more or less fluid tells that 
the snc has been opened. The hole must be carefully enlarged until the 
left forefinger can be introduced, and upon this as a director the sac is slit 
up and down with a probed bistoury to the full length of the wound. The 
contents are uow carefully examined an<l treated according to their condi­
til)D (see uext pnragraphs), the ornentum if present being turned aside so as 
to expose 1ully the intestine, which, if it is not gaugrenous1 should l~e ~ently 
drawn <lown to allow inspection of the points of nipping. Supposm~ that 
everything is in a fit state to be returned to the abdomeD, the left forefinger 
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is again introduced lo explore the hernial aperture. It .is not very uncom­
mon lo find this wide euough to permit reduction without any division of the 
neck, now that force can be employed at the greatest advantage; but in 
many cai,ei:; a tight stricturiug ring-either the neck of the sac or some ex­
ternal band-is felt. and requires notching. The tip of the forefinger must, 
if possible, be insinuated into the stricture; a hernia-knife, or a probed bis· 
toury of which Lhe blade, except the last half inch, is wrapped in a strip of 
carbolized rag, is passed flat along its palmar aspect till the point is through 
the stricture, and then the edge is turned against the band so as to divide it 
in a. suitable direction. For this incision there is no guide like the finger, 
and no director so well prevents the bowel from lapping round the blade and 

~~~~7J ~~~~~c:~~cio~u~~~tt~~ ~~e~~r· t!fh~a~~t°tsl~~ul~i9i~:~-isbfi~:~~~I t!~e 1~:s~~~1: 
(it is better lo have to make a second than to have one too deep), and made 
by pressure rather than by to-and-fro movements of the knife; thus an ab· 
normal vessel siluate in loose tissue, in fronL of the \?lade, is liktly to be 
pushed before it instead of being wounded. The contents are now to be 
returned to the abdomen-intestine first and then omentum-by gentle pres­
sure; and those parts are to be returned first which protruded last. A finger 
should be passed through the stricture into the abdomen to mnke sure that 
the parts are completely reduced. 

If the contents of the intestine cannot be expressed, and there is still diffi­
culty in reduction, the finger must be passed through the ring to seek some 
further cause of obstruction-e. g. 1 an hour-glass sac, band at mouth, etc. 
The rest of the intestines may be so disleuded that not only do they resist 
any addition to the abdominal contents, but some may protrude; it will then 
probably be nece~sary to aspirate the bowel or even to incise it, let gas and 

~:~~n et~~f:~1~::dt1~!1~,::ta~~ i~~~::kn~~zi~ftb~f~~~8it:rree~~r~~re I~~ss~!: 
customary to finish the operation by a. so-called "radical cure11 (p. 632) if 
the patient is in a state to bear further treatment. If not, a counter-opt-ning 
should be made through tbe bottom of' the sac, a drain-tube, starting just 
outside the external riug, brought out through it, and the wound sewn up 
accurately. A thick pad of gauze of suitable length should be laid along 
either side of the cut, anti over both these another pad; the dressiug (p. 624) 
should then be firmly applied. 

DIFFICULTIES AND COMPLICATJONS.-It may be very difficult to recognize 
the s11c-the fibrous layers surrounding it are sometimes so tense nod cow pact 
thnt tbe forceps will scarcely pick them up, and it is thought that the sac is 
reached, especially when they cover a thick layer of subperitooE>al fat, look­
ing like omen tum; these layers are opaque, and present no ramifying vessels, 
but such points are not conclusive. In such cases it is necessary to go cau­
tiously on, picking up and examining each bit of tis~ue before notching it, 
until the sac is opened, if possible at a spot beneath which oruentum seems 
to lie; adherent intestine may be unavoidably wounded when the sac is 
opaque. The l5ame accident may happen when the sac and its coverings are 
very thin and the former is opened before it is recoguizecl . Rarely an empty 
sac lies in front of that containing the hernia, it usually contains flui<l, and 
is eith&r an old cured sac or a bursa developed under a tru~s, and usually 
complicates femoral hernia. In the hernia encysted into the tunica vaginalis 
also, the latter s11c, perhaps containing fiuid, is first opened. In both cases 
the swelling remains, nm! the indication is plain to go on through the pas· 
terior wall of the sue. 

l\IANAC:EMENT 01" THE INTESTINE.-The surgeon has always to determine 
whether the intestine is or is not in a fit state for return to the abdoruen. 
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This is a most difficult question, especially in very a.cute cases in which a 
bowel either dead or past reco,·ery may appear almost natural (p. 6HlJ. Ou 
the other band, intestine which is very dark colored and the coats of which 
are infiltrated with red corpuscles, may recover. Loss of polish (shedding 
of endothelium), collapse of the bowel, patchy or extensive gray or yellow 
discoloration of it, fecal odor on opening the sac1 and the escape of a turbid 
offensive fluid-signs, in short, of commencing or advanced putrefaction­
are the only certain signs of ~angrene. 

The seat of nipping, as well as the exposed coil, must be drawn down and 
carefully examined for signs of perforation or sloughing. Further, if it be 
very markedly constricted, it is recommended by some that it should be 
gently dilated before reduction by a finger invaginating a piece of' bowel 
drawn out from the abdomen; for, since the time of Scarpa, peraistence of' 
this narrowing hns been regarded as being sometimes the lesion causing per· 
sistence of symptoms after reduction. Othera would remove a very markedly 
constricted piece of bowel as being incapable of recovery, anrl almost sure to 
lead to peritonitis if reduced . 

Bowel which i8 certainly gangrenous, or which would slough if returned to 
the abdomen, may be treated in one of two ways : (1) by excision of the 
gangrenous part, suture of the edges, and return of the intestine to the ab· 
domen; (2) by the formation of an artificial anus, which, if the patient live, 
may be closed subsequeutly. Reichel (Deutsche Zeil•cltr . .f. Chir., 1883, p. 
230) found that of 56 cases of resection for gangrene after hernia, 29 died 
and 27 recovered, but 3 had permanent focal fi~tulre; peritonitis was the 
great cause of death, collapse coming next but far behind . The great fre~ 
quency of peritonitis was probably due to faults in the operation-imperfect 
toilette du periloine, or imperfect suture, but in these cases it is difficult to be 
sure how much bowel will slough; and under any circumstances tbe divided 
ends are not in the beat state for rapid union. Against the operation of 
resection may be urged a lso that a harrier, the line of' union and damaged 
gut about it, is still opposed to the passage of feces, and that the strain upon 
this line will be very great, the bowel aboYe it being much distended, whereas 
an artificial anus is free from these objections; that when the sac is septic 
and the tissues around inflamed, the neck cannot be tied and the rest removed, 
so an opening for infection by extension is left; and lastly, that a patient in 
whom a gangrene of intestine from strangulation has supervened is usually 
in a very depressf"d condition, and quite unfit to undergo any prolonged 
operation such as resection . 

Until, therefore, the results of resection improve it will be best to establish 
a temporary artificial anus in cases of gangrene of the howel, except when 
the upper jejunum is known to be affected; here resection and suture should, 
if possible, be done to prevent death from starvation. It must not, however, 
be supposed that the establishment of an artificial anus renders the patient's 
recovery by any means certain; many patients die subsequent to this of some 
local or general septic disease. We are not aware that the mortality has 
been calculated. 

Resection of the intestine is done as described at p. 612. The hernial aper­
ture will probably need considerable enlargement to allow the bowel and 
mesentery to be drawn freely out, but before this is done every effort .should 
be made to disinfect the sac. 

An arti.ficicil anus is established in cases in which the whole coil of in~­
tine has become gangrenous sim ply by slitting the bowel a long its convexity 
from end to end, removing part if it is lar£?e; it will be held in place by 
adhesions to the neck of the sac. Some surgeons in these cases divide the 
stricture, thereby running considerable risk of infecting the peritoneum from 
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the oftentimes abominably offensive sac. But there is no need to do this, 
for swelling of the bowel, which is a main cause of strangulation, will now 
soon sub:;ide, and it is usually easy to pass into the upper end a fair-sized 
rubber tube through which feces escape freely. 

When. there is but a small slough, which cun be excised and the wound 
suture<l \\ithout tum.ing dangerous constriction, in a coil of strangulated 
bowel, the temptation to carry out this treatment is great; as much as three 
square centimetres have thus been succes::;fully removed from small intestine. 
To establish an artificial anus in such a case cleanse the sac, divide the stric­
ture, pass a loop of silk through the mesentery correspondiilg to the slough, 
and then, holding on by the silk, reduce the bowel until only the slough 
remains visible. Some now trust to such fixation as the silk loop attached 
to strapping affords, but it is better to sew the bowel round the slough most 
carefully to tbe surrounding parts, and then to withdraw the loop, leaving 
the slough to burst, and hoping that before it does so fresh adhesions will 
have made the peritoneum doubly secure. Such au anus or fostula is likely 
to close by itself in a few months. 

When a piece of intestine is doubtful the stricture must be divided, and the 
bowel returned with a silk loop through the me:;entery, if the operation is 
aseptic, to keep the coil close to the ring. Both in this case nnd after reaec­
tion (Czerny, Scheele) the bowel has been kept outside the ring until its fate 
is decided ; but this plan is open to the same objections as the extraperito­
neal treatment of an ovarian pedicle, and leaves the intestine under con­
ditions which ure distinctly unfavorable to recovery. 

When tbe bladder1 or large gut, other than transverse colon, enters a her­
nial sac1 it becomes speedily adherent by its non-peritoneal surface to sur­
rounding parts. If the hernia is cautiously approached over the part formed 
by the adherent viscus the muscular fibres of the latter will be recognized, 
and its adhesions must be broken down with the finger until the sac is reached 
and opened . \Vhen, however, the sac is exposed and opened as usual, a 
swelling will remain behind it after its contents have been reduced i and if 
its nature is uot recognized either the viscus will not be returned and a truss 
will on recovery be applied over it, or attempts, very likely leading to wound 
of the viscus, will be made to dissect off the peritoneum, that the sac may be 
returned. \Vhen the nature of the swelling is recognized, the non-peritoneal 
surface should be freed from adhesions, as above said, and the viscus an<l ~ac 
should be pushed back into the abdomen, the ring being subsequently closed 
(Banks). 

~IA!'JAGEME!\T OF O)tE~TUM .-When healthy, this rnny be returned; but 
its removal complicates matters so slightly, that it is probably helter always 
to take it nwuy rather thnn to Jea\re a piece which has become abnormally 
lengthened, nnd which will he constantly ready again to enter a hernial 
apt'rlure. If the omentum is adherent, or has undergone fibrous or fatty 
hypertrophy, removal un<l return of the stump should certainly be practised, 
fur nn incnreerated piece of omentum forms, as Mitchell Bunks puts it, a 
kind of inclined plane for intestine to slide down at auy moment. If', how­
ever, the omeutum be gangrenous or acutely inflamed and covered with fibrin 
or pus it is probably ht:st to remo\·e the mass of it, carefully avoiding inter­
ference with adhesions about the neck, or even sewing the slump to parts 
around-for it is impo~sible to be sure that the return of such 1 even after 
careful di~infection, will not be the means of conveying septic organisms to 
the peritoneum. But it must be noted, that radical cure rarely results from 
this, for the omen tum usunlly shrinks and the hernia reappears after a lime; 
and, moreover, the adhesion of omentum about the ring may give rise to 



630 lJER~IA. 

frequent dra~ging pains an<l. colic, whilst the band may prove a cause of 
internal obstruction. 

The removal of omentum may be effected by drawing the mass down until 
the part which has occupied the ring, and which is usually fibroi<l, appears, 
tying this very tightly with a single thread of strong, carbolized silk1 cutting 
the omen tum a short distance beyond, cutting the ligature short, and allow­
ing the stump to retract. This is satisfactory only when the pedicle is quite 
small; under other circu1nstances there is danger that the central vez:,gels 
may not be tightly comprt:>i;sed and may bleed in the abdomen, and also that 
the lump left below the ligature may not be reducible. When the pedicle 
is wide it is oeces!-lary, therefore, either to tie it in several portions, or it may 
be tightly clamped with rubber.sheathed dressing forceps, cut off with scissors 
bit by bit beyond them, and each vessel tied with catgut or fine silk. To 
tie in several portions, take a long piece of silk and with an aneU?·ism-needle 
pass a portion near one end through the omeutum, half an inch from either 
border; hold the loop in the needle's eye and bring back the needle along 
the long end of the silk; now pass the needle again through the omentum 
and repeat the process till, by dividing the loops on the upper surface, a 
ligature fur every bit of the membrane is provided . Adjacent ligatures 
should not interlock, and of course all vessels should be avoided by the 
needle. One often sees a ligature put around the whole pedicle after it has 
been tied in parts-to make all secure; obviously one or other 1igature is 
useless. 

It may happen that a portion of intestine is concealed within the omentum, 
completely enveloped in a kind of sac formed by it, especially in umbilical 
hernia. Sir Prescott Hewitt (iJied. Chir. Trans., vol. xxvii.) remarks that 
"when the hernial sac appears to contain thickened omentum only, the 
omentum ourht to be drawn out and carefully examined, to see that it does 
not furm a sac containing a portion of intestine." If it is thickened 1 and 
firmly united to the neck of the hernial sac throughout its whole circum· 
ference, it should be carefully torn open at some point, and its deeper and 
internal parts exposed . It is often extremely thick, and the intestine may 
be firmly adherent to its inner surface. The surgeon ought carefully to 
"examine every portion of omen tum which is in a hernial sac, so as to ascer­
tain that no knuckle of intestine is contained within its folds, before it is 
returned into the abdomen, left in the sac, or removed altogether!' 

i'IANAGEMENT OF ADITESIONS.-Adhesious are most likely to be found in 
old, long-irreducible hernire, and the surgeon must decide from the condition 
of his patient, size of the hernia, etc., at the time of operation1 whether a 
radical cure is or is not to be attempted. By the division of the stricture, 
and return of any recently prolapsed bowel, strangulation will be relieved 
an<l the patient will 1 if he recover, be left in much the Sil.me state as before 
the operation. 'Vhen adhesions exist between omen tum and sac, the omen tum 
must be cut oft: as above directe4, and the mass may then be removed by 
tearing through the adhesions. Broad, close adhesions about the neck are 
generally easily broken down by a sweep of the finger, and bleed little or 
not at all. 

When intestine is adherent by bands, a fine ligature should be applied to 
each end of the band and the intervening part removed. If broad, close 
adhesions break down easily, they should thus be separated; if they are 
firm, it is usually best to return a bit of the sac or omentum 1 adherent to the 
bowel. When, however, adhesions of this kind exist between coils of intes­
tine, it is usually best to leave them. 

Hemorrhage from a flat surface, whence an adhesion has been separated, 
may be checked by ligature of, or fine suture round, the points, or by per-
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chloride or some other styptic. Bleeding should be thoroughly arrested 
befnre a part is returned. 

llE:ltOHRllAGJ-.: duri11g herniotomy may occur from section of a normal 
,·e~sel by a misdirected cut, or from section of an abnormal vessel by a 
proper cut (see "Special Operations"). Bleeding may occur also from 
slipping on a ligature or au omentum stump, and may be very troublesome 
if the latter retracts; it must be seized and drawn down, the wound being 
enlarged if necessary. 

This, too, is the commonest source of internal hemorrhage after herniotomy. 
M. Banks (Notu on the Radical Cure of Hernia, 1884) gives a case in which 
be had to open up the inguinal canal, to make sure that he had cut no ab­
normal vessel by his deep incision i and, finding that he had not, he was 
obliged to open the abrloruen in the linea semilunaris to above the navel 
before he fou11d the bleeding stump, an inch below the transveroe colon. 
The patient recovered well. 

'VOUND OF THE INTESTI~E during herniotomy shoul<J be treated as usual, 
by suture, and cleansing of the parts. It is most likely to occur when tbe 
fin_ger is not use<l as the director in the deep cut. 

PERSISTENCE OF SYi'oU'TOl\[S AFTER REDUCTION BY TAXIS occurs occa· 
sionally, and may be due to the following conditions: 1. Slow ree.overy or 
non·recoi•ery of the st1·a11gulated bowel, the diagnosis of which is reached chiefly 
by exclusion i a slip and gurgle will probably have been felt in reduction, 
the symptoms are generally ameliorated, and a little flatus will very likely 
pass if recovery is going to occur. 

2. The supe1·ve11tion of purulent peritonitis, which, of course, is much more 
frequent after operation, may keep up all the symptoms, and the diagnosis 
will be difficult in proportion as the peritonitis is masked (p. 602). 

3. The bou·el may ltai·e been incompletely reduced, or may have been forced 
down and again strangulated after its ret11rn. 

4. There may be a secoml strangulated hernia, usually of small size, so that 
it is easily overlooked . 

5. The.re mny he internal obstruction, ancl this is most likely to he in some 
way connected with the hernia. Thus, a slight volvulus (a half turn on its 
axis) of the strangulated coil may occur, and adhesions may fix it in the 
faulty position i or the bowel muy become entangled in some bancl-like ad­
hesions or omental cord at the mouth of the sac; or constriction at the neck 
of the sac may not have been the cause of the symptoms, but stranJrulation 
by a band in the sac or through an aperture in the prolapsed ornentum or 
ruesentery, or in nu omental sac (Prescott Hewitt). In the latter cases 
gurgling on reduction is often absent. 

6. Reduction en masse is by far the most distinct of all the causes of per· 
sistence of symptoms. The term implies that the sac with its contents has 
been pushed up through the aperture or canal by which it escaped, and lies 
external to the fascia transversalis. It may ha.-e been pushed straight in 
so thnt the ueck is the point furthest from the surface; or the fund us of the 
sac may h1we tu rued through a quarter of a circle, so that its neck remains in 
the virinity of the external aperture. The accident was first diagnosed in a. 
case of femoral hernia, aud proved post mortem to have occurred, by Le 
Dran (Obs. in Surgery, Eog. trans., 1740, p. 194), in 1726; the full sac 
was three inches in depth, and eigbt inches in circumference. The symptoms 
were: persistence of the symptoms1 a hollow in place of the hernia, a widely 
open crurnl canal almost admitting four fingers; no gurgling had occurred 
(luring reduction 1 nor any" slip/' but the hernia passed in a heap," like a 
tenni~·bnll," beneath the ligament. Besides these, a swelling, the full c:nc, 
has often been felt hy a finger passed along the canal, and also above Pou-
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part's ligament, but it is not uncommonly absent; in a case of left inguinal 
hernia reduced en bloc, which the author saw with Mr. 'Val ton, there was no 
hardness or tenderness here. :Moreover, the patient had two heroire. l\Ir. 
'Valton operated in the linea alba, and released a loop of intestine confined 
in the sac, which had been quite pushed into the abdomen. Of 96 cases, 87 
were inguinal and 9 femoral hernire (Turati). The force required to cause 
a reduction en ma.sse is not always great. In some cases the reduction is 
incomplete, and the sac becomes hour·glass, part within the abdomen, part 
superficial (hernie en bissac); and the bowel often passes freely from one part 
into the other. These cases are almost always inguinal, and often congenital 
(Kron lei a). 

In other rare cases (Birkett) the sac ruptures, and the intestines escape 
through the rent; or the neck of the sac may be torn from the body, and 
the intestines constricted by it reduced; sometimes there is a sound or feeling 
of tearing at the moment. 

'l'REA1'MEN'l'.-Except in the case of reduction en masse, and not always 
even in this, exact diagnosis is usually impossible i though the age, size, re­
ducibility or irreducibility, presence of omentum and intestine, and points 
noticed at the operation, if one bas been performed, may enable one to guess 
with more or less probability at the cause of the persistence of sympton1s. 

In reduction en masse the patient should first be encouraged to cough and 
strain and try to force down the rupture that it may be operated on at once. 
This failing, either the inguinal canal must be opened up, or lllparotomy­
by a curved incision parallel to and above Poupart's ligament, over the dis­
placed sac-prnst be done, the sac opened, the neck notched, and the contents 
reduced. 

When the diagnosis is quite doubtful, but it is plain that some cause of 
obstruction persists, the choice still lies between an extended herniotomy and 
laparotomy, which should usually be done in the groin. Hitherto the results 
after herniotomy have been much better than aft.er laparotomy, though the 
latter is always superior as an exploratory operation. 

RADICAL CURE OF HERNIA. 

From the earliest time attempts have been made to produce a radical cure 
of inguinal hernire, nnd of late years, also of other forms. The various oper­
ations at present practised will be noted under the special heroin which they 
concern. \Ve must here consider the conditions under which attempts to 
obtain a radical cure are justifiable. 

The opinions of surgeons upon this point vary a little according to the suc­
cess which they look for from operations for" radical cure." Mitchell Banks 
is of opinion that the great majority of patients after a successful operation 
ought to wear a light truss to prevent recurrence; consequently, he argues 
that no case should be operated upon in which a truss controls the hernia 
satisfactorily, for the patient would be very little better off than before as 
regards safety and trouble. Others, more enthusiastic, urge that all children 
with inguinal ruptures, not cured by truss-pressure by five years of age, 
should be operated upon and "cured for life." Even if this suggestion be 
the outcome of a too sanguine temperament, it is certain that many cases 
have been recorded in which, after an operation of this kind, patients have 
remained r;ee from hernia for many years, although no truss has been worn; 
but probably it would be wise, even in such cases, to prescribe the wearing 
of a truss whenever any unusual exertion is to be anticipated. 

(I) Operatious for the radical cure of hernia may be undertaken in chil ­
dren in whom trusses are unavailing because of neglect, Jarge size of rupture, 
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soreness of groin, etc. (2) In boys and young adults prevented from enter­
ing some profession or following some occupation by the prei:;euce of a con­
trollable hernia, or wishing to embark in some employment likely to throw 
heavy strain upon the rings in countries where good trusses and advice are 
~carce, an attempt to obtain a radical cure should be made. (3) Iu adults 
all bernire not efficiently controlled by a truss should be operated upon, if 
the patient is healthy and not too old. Difficulty in the action of' a truss in 
adults is very commonly due to the presence of adherent omen tum; less 
often an elongated piece of omentum keeps slipping down. The danger of 
sudden descent and strangulation of bowel is so great in these cases that re­
moval of omentum and sac is usually advisable. Relief may be given also 
when great size of the hernia and of the rings prevents a truss from acting. 
The operation now becomes more serious, especially when the rupture is irre­
ducible; and the chances that complete closure of the opening will result are 
less than in previous considered instances, even after two or three operations. 
But as these large uncontrollable bemire quite incapacitate fi·om work and 
cause much suffering, the operation should be undertaken in suitable cnses 
after explaining its somewhat serious nature. The ability to wear a truss 
must here be regarded as a distinct success. (4) An operation of perma­
nently curative intent should be undertaken in all cases of' strangulated 
hernia in which the patient can bear the more prolonged operation and the 
bowel is fit to be returned. 

!NGUI~AL HER!\IA. 

DEFINITrox.-Inguinal hernia is that which protrudes through one or 
both abdominal rings. 

V ARLETIES.-There are two main varieties, the oblique or external and 
the direct or internal. The deep epigastric artery, which ascends internal 

Fio.217. 

O\Jliquolugninol hernioon lhertghtijlde, direetonthc left. 

to the deep ring, marks the difference. The first variety passes through tlie 
deep ring, ei:lernal to the epigastric artery, and takes an oblique course in 
the abdominal wall, traversing the whole length of the inguinal canal. The 
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second leaves the ab<lomen internal to the deep epigastric artery, passes out 
through the superficiJd ring, its course through the wall to the surface being 
direct. A hernia (parainguinal) may burst through the anterior wall of' tbe 
canal. 

Each of these divisions includes subdivisions. The oblique hernia includes 
(1) the ordinary type, in which the sac lies iu front of the tunica vaginalis; 
(2) the congenital form, in which the bowel descends into the timica t 1aginali8, 
the funicular process not having undergone obliteration; and (3) the infan· 
tile (Hey, Pract. Obseri:ations, 3d edit., p. 226)1 or hernia encysted into the 
tunica vaginalis, in which the latter lies in front of that of the hernia. 
Direct hernia, on the other hand, may be superio1· or inferior, according as it 
leaves the abdomen above (outside) or below (inside) the obliterated hypo­
gastric artery. An examination of the inguinal region from within shows 
that a triangular space (Hesselbach's) lies between the margin of the rectus, 
the epigastric artery, and the inner end of Poupart's ligament. The peri­
toneum in this region is slightly raised over the obliterated hypogastric, on 
either side of which there is a slight fossa. The epigastric artery lies a little 
external to the hypogastric and also sometimes slightly raises the peritoneum. 
There will then be three fossre- internal, middle, and external i the latter 
corresponding to the deep ring. The middle is not as a rule marked, for the 
epigastric artery is not prominent, and the interval between it and the hypo­
gastric is usually small. Consequently the internal direct hernia which pro­
trudes inside the h ypogastric is by far commoner than the external direct, 
which passes through the middle fossa . 

F10. 21R 
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obturnt-0ro1>ening;/, theepigastrlcartery 

1. The ordinary oblique inguinal hernia is the m0st common. It takes the 
same route as the testicle in its passage from the abdomen into the scrotum. 
It commences as a fuloess or swelling at the situation of the internal ab-
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domiaal ring, a litlle above the centre of Poupart's ligament, next passes 
into the inguinal canal (in this stage it is called bubonocele) i and if the pro­
tru~ion increase, it projects through the external ring. and descends into the 
scrotum of the male, or labium of the female. The coverings of this hernia 
are: (1) Skin. (2 I Superficial fa•cia in which the superficial external pudic 
arteries ramify. (3) The intercolmnnar Ja..'jcia, a teadiuous layer, derived 
from the curved transverse fibres which connect the two margins of the ex­
ternal ring. (..J.) The cremmteric fascia, composed of' cremaster muscle and 
the fascia. connecting its fibres derived from that iD\·esting the internal 
oblique and transversalis muscles. (5) The infandibuliform, fascia, a tube 
continuous with the fascia transversalis of the abdomen. (6) .More or less 
3ubperiloneal fat. And, lastly (7), the sac. The deep epigaslric m·lery is 
internal to the neck of the saci its position forming the distmctiou between 
the oblique and direct varieties. The spermatic cord is generally behind the 
sac; but its coustituents may be separated or lie spread out in the froat of 
the sac. The testis is at first below, then below and behind the hernia, 
becoming increasingly prominent as the sac becomes tense. 

2. The inferior direct inguinal hernia. usually protrudes before it the con­
joined tendon of the internal oblique and transversalis muscles just behind 
the external ring. Its coverings are the same as those of the oblique variety, 
except that the conjoined tendon replares the cremasteric fascia, which more 
closely invest~ the spermatic cord, and is usually displaced with it by the 
protrusion. This hernia may, however, separate or burst through the fibres 
of the conjoined tendetn. The epiga:~tric artery runs external to the neck of 
the sac. 'fhe rare superior direct hernia protrudes outside the border of the 
conjoined tendon, takes a more oblique path to the surface, and is covered 
by a few cremasteric fibres. The cord lies on the outer side of this form of 
hernia, and its elements are said never to be separated or placed in front of 
the snc. 

3. llernia into the tunica vaginalis (congenital hernia) depends for its origin 
upon tbe nou-obliteration of the funicular process. It was supposed to be 
eilher congenital or to originate very shortly after birth-whence its name; 
hut it is now known that a hernia of this type may not appear until adult 
age. Birkett states that all scrotal bemire in children uuder puberty are 
of this type; there is, however, little doubt that he is mistaken, ordinary 
oblique hernire being common among them. The protruded bowel or 
omentum lies in immediate contact with the testis, surrounding the organ 
except where the vei-:sels enter; and very often adhesions to the testis are 
established (Fig. 220). If such adhesions occur before the descent of the 
testis, they may cause retention of the testis or protrusion with it of the bowel. 
The sac is formed by the tunica vaginaliiJ, and its coverings are the same as 
those of the ordinary oblique variety. In woman n "congenitalu inguinal 
hernia sometimes occurs into the canal of Nu.ck; it usually appears before 
puberty. 

4. Encyl!ted hernia (or liernia infantilis) is a sub-variety of the congenital. 
The protruding bowel pushes before it a sac of peritoneum, either into or 
close behind the tunica vagiualis, and adheres to it. This heroin therefore 
hns, ns iL were, two sacs-viz., one proper sac, and another anterior and su­
perfici:d to it, composed of the invagioated tunica vaginalis, which in these 
cases is liable to be the seat of hydrocele. Wood thinks that in these cases 
the funicular process is closed orily at sorue point above the testii:I, a.nd that 
the hernia dilates rapidly the unclosed upper part a.nrl forces it into the usu­
ally large tnnica vaginalis. Lockwood (Afed.·Chir. Trans., 1886), however, 
found that in all the cases in the Loudon museums, the tunica. vaginalis 
either opened into the peritoneum or was closed simply by pressure and ad-
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hesions. Fig. 221 shows a variety of the encysted hernia, in which the sac 
was formed after the communication of the cavity of the tunicn. vaginalis 
with the abdomen was closed, but still remains above, and uncovered by,, 
that tunic. 

rm. 2:20. 

Conge11italirreducilileom('ntnlbemia 
(Ki11g'aCol\ege)lui>eum). 

FIG. 221. 

Anencystt'dhernln,l\formftrst<letM:riUed 
bylley,ofLeeJa. 

DrAGNOSIS 01', INGUINAL HERNfA.-1. The external or oblique cannot be 
d istinguished with any certainty from the internal or d'irccl form, but slow 
development and obliquity of the neck, detected by the eye, and by the 
finger passed into the canal, are in favor of the external form. The epigas· 
tric artery can rarely be felt even in an operation, or there would be little 
difficulty in the distiuction. In old cases of oblique hernia the neck of the 
sac is dragged more and more in toward the mid.Jiue, till the internal lies 
behind the external riqg, and the track is as "direct '1 as in the internal 
form. The latter variety may at first have quite an oblique course (p. 634) 
in the wall. It is very rare in women. 

2. The co11genilal is distinguished from either of the nbove forms by the 
fact that in it the testis becomes increasingly obscure ns the sac tightens, and 
may be discoverable only by making sudden sharp pressure over the gland, 
and thus exciting testicular pain. In the ordinary form of hernia the teHis 
stands out more as the sac fills. The encysted hernia can be recognized only 
by operation. 

3. Hyd1·ocele of the tunica vagina/is may be reducible (con.genital form, q. 
v.) or irreduciblr, and resemble reducible or irreducible hernia especially of 
the congenital kind. Hydrocele is distinguished from hernia by its begin· 
ning at the bottom of the scrotum, by its translucency, tension, fluctuation, 
weight, dulness on percussion, absence of impulse aud of borborygmi 011 

manipulation; the testis is more or less difficult to discover, but the cord 
and its individual elements can be distinctly felt above the swelling. When 
reducible, the fluid of a hydrocele passes, more or less slowly, into the abdo· 
men, when the scrotum is compressed; there is no slip or gurgle, and if the 
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patieot stands, fluid again fills the sac in spite of such pressure as would 
retain a hernia. Ilernia, on the other hand, begins above and descends to 
the bottom of the scrotum, is not translucent, does not fluctuate, is light and 
r~onant in proportion to the gas it contains, and has an impulse i in its ordi­
nar!J fonn it does not conceal the testis, but obscures the cord. 'Ve must, 
however, be prepared for departures from these det)criptious; the history is 
often worthless i a hydrocele may be neither translucent nor tense, and when 
it extends into the inguinal C'a.ual it may have an impulse and conceal the 
corrl. A ten~e enterocele may be quite translucent, especially in children, 
vt>ry tense and elastic, or heavy and dull from presence of omeutum and 
flui1l, with very slight or no impulse (incarcerated hernia or a hit of adhe· 
rent omen tum only). Fortunately all these difficulties do n1Jt occur together, 
and u. sufficient number of characterhitic signs usually remain to render 
diagnosis possible. It must be remembered that hydroccle and hernia not 
infrequently occur together. 

4. IIydrocele of the cord, encysted or d~ffa,se, may, if low down, be distin­
guished by its translucency, tension, fluctuation, and the distinctne~s of the 
cord a.bovu it; but if high up it may receive an impulse on coughing, and 
seem to be reducible i generally, however, it can be marle out that this is not 
the ca~e. As a hernia may be concealed behinrl. such a swelling, the rule­
wlten in. doubt, operate-3hould be acted upon, if symptoms of strangulation 
appear . 

. ). Solid tumors of the cord, of which the commoue~t is fii.tty, closely resem­
ble irreducible omentnl heroim, and cannot, as a rule, be distinguished from 
these. 

6. Varicocele, or varix of the spermatic veins (q. v.), is always mentioned 
in the "diagnosis" of scrotal hernia, as it increases in the erect posture, aud 
has lLll impulse on coughing. But it is ne\•er in the least like a hernia, for 
it feels like a bundle of distended veins, or a bag of worm3; and although it 
disappears when the p1tient lies down and the scrotum is raised, it quickly 
reappears if the patient stand nnd pressure-which would prevent a hernia 
from coming clown-he made upon the external ring. 

7. Lastly, a testicle that has not come down through the external abdo­
minal ring into the scrotum ha:i been frequently confOunded with a bubono· 
cele, or smnll hernia in the inguinal canal; aud has been compressed with a. 
truss, to the greut pain and detriment of the pa.tient. A little care and 
attention will prevent this mistake. 

TREA.T:i.rnsT.-1. Iaguinal hernia, ifred1icible1 must be kept up by a truss, 
uules.g a radical cure by operation be attempted. The rupture must be 
thoroughly reduced while the patient is lying. and then a well-fitted truss 
must be carefully adjusted, with the pad bearing level upon the centre of the 
deep hernial aperture, and the spring or band exertin~ it.3 preasure evenly 
upt>n it. C.ire must be taken not to let the pad press against the spinous 
process of the pubes, nor upon the spermatic cord. If the rupture, under 
some extraordinary pre3sure, escape beneath the pad, the truss must be im­
m.P-rliately removed, the rupture carefully returned, and the truss readjusted . 
Young children should be frequently examined to see that the truss is in 
place. 

For treatmeat by tru"Js of a hernia complica'ed by retained testis, see "Im­
perfect D ~scent of the Testis." For Ra.dieal Cure, see p. 638. 

2. Irreducible inguiual hernia muat be supported by a bag·truss. If it 
contain only omentum.

1 
a commoa truss is sometimes applied, in the hope of 

producing a radical cure, by making the omentum adhere to and plug the 
neck of the sac. But this cannot often be bJrne1 an l is liable to induce 
swelled testicle. For these cases a ring-pad-truss on Wood 1s principle, with 
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an India-rubber water-cushion, is the most comfortable and effective appa­
ratus; but an operation for radical cure should as a rule be done. 

3. ID attempting the reduction of strangulated inguinal hernia by taxis, 
the patient should be placed with the body bent, pelvis raised, and thighs as 
close together as possible, the surgeon passing one arm between them, and the 
pressure must be made upwar<l and outward . 

HERNlOTOl\IY.-The operation for this kind of hernia is formed thus: The 
parts being shaved an'l thoroughly aseptic, the skin is rendered tense and a 
two to three-inch inci.:iioo is made through the skin in the axis of the tumor, 
beginning froru above its neck. The object is to bring the external ring 
fully into view. Then the successive coverings are divided as directed at 
p. 625; one or two pudic arteries may require tyiug. Cautious operators 
will make many more layers than those anatomists euumerate, especially in 
old hernire; the practised surgeon will mnke fewer; yet it is better to be 
somewhat slow than to make a hole in the gut. The sac will be recognized 
by the signs given at p. 627, and must be opened as there advised. The 
stricture is usually at the deep ring, but may be at the superficial one (or at 
both) or, rarely, at the edge of the internal oblique; if it require notching, 
it must be dilated, if possible, to allow the finger to pass partly into it, and 
a curved heruia knife (Sir A. Cooper's)-cutting only for half an inch, and 
not quite to the point-should be passed up flat on the finger through the 
stricture, and its edge then turned up so as to divide it. In every case the 
division should be made directly upward, parallel to the linen. alba, so that, 
whether the hernia. be direct or oblique, the epigastric artery will not be 
wounded. 

In the operation without opening the sac, the first point is to ascertain the 
exact seat of the etricture-wbich it is by no means easy to do. The best 
guide is the point at which impulse from coughing or compression of the 
heroin seems to cease. "The next step is, to divide the integuments so that 
the centre of the incision shall be directly over the stricture. The various 
fascire are subsequently divided, until the neck of the tumor is fairly ex­
posed. If this be carefully and completely done, a depression will usually 
be observed at the site of stricture, presenting a more contracted appearance 
than at other parts. This contracted part feels thick, while into it thin 
layers of fascia dip, which may be mistaken for the stricwre itself; but they 
may be divided and no relief result. 'Vhen these layers are turned back, 
the real stricture is exposed to view." The next step is to scarify the struc­
tures forming the stricture, so as to render it dilatable, without actually cut­
ting through it, and then the taxis is to be used for the return of the hernia. 
When the stricture is caused by the margin of the external ring, it is easily 
divided with the hernia-director and bistoury; \\hen at the internal ring, it 
is more difficult (Luke, ;\[ed.-0/iir. Trans., vol. xxxi. p. 108). 

If the hernia is still frreducible the sac must be opened, omen tum and ad­
hesions of various kinds dealt with as <lirected at p. 630, and the radical cure 
completed by removal of the sac and suture of the cunal. 

RADICAL CunE.-Many have been the operations devised for the radical 
cure of this hernia, especially measures calculated to obliterate the sac. 
Thus, excision of the sac, and of the testicle with it; ligature l)f the sac; 
pressure by hard trusses; iajection of iodiae; the use of hard caustics, to pro­
duce a slough aud subsequeut firm cicatrix; the introduction of isingltlss aud 
goldbeater's skin, have been practised with much danger ant1 little success. 
Gerdy's and Wlitzer's operations, described in former editions. ha,•e had 
their day i and the opera.ti011s which are practically employed are Wood's, 
Spmiton's, and the Open operation, the third only being applicable to forms 
of heroi~ other than inguinal. 
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Wooo's 0Pt:RATION.-Wood believes1 and rightly, that dilating the her· 
nial Rperllm.:ij by means of a plug, as in Gerdy's and \Vlitzer's operations, is 
erroneous and injuriom;-not etlfcting the object proposed, but rather in· 
creasing the size of the rupture, in case of failure to produce a cure. His 
operation is designed to draw forward the hinder 
and iuuer walls of the hernial canal by trans· F10. :!~:! 
fixing the conjoined tendon, and to unite it to 7 FJJi 
the front and outer wall by suture, so as to close ~WI ~ 
up the hernial canal entirely. Ile invaginates ot:' .. · 
into the deep hernial opening (Fig. 222). Ou 
the hernial sac without including the skin, and ;.:

1 

•. . '\l by the arrangement of the sutures draws it up 

each side, the pillars of the superficial ring are 
bound closely together, no skin being suffered to 
intervene. The conjoined tendon and Poupart's 
ligament are caused to adhere across the cord , 
and are blended in one mass of adhesion with 
the invaginate<l sac and pillars of the superficial rn:i::11:~;1 ~,:~01;fl~i=~ ;~r~\~~·~r~:;:~ 
ring. Theacrotnlinci11ion ianot llOWlllHde 

The instruments used are very simple; a small over1befundu1ort11esac, ushown. 
tenotomy·knife, and a stout semicircular needle, 
mounted in a strong handle, with a point flattened antero-posteriorly, and 
adapted rather for splitting the tissues than for cutting through them. The 
needle is introduced each time unarmed. ' Vheu the tissues are transfixed 
by it, a piece of stout copper-wire, sih-ered, or of stout carbolized kangaroo, 
dter, or ox-tendon, about one foot long, is passed through the eye of the 
needle, and drawn back with it through the tiEsues. 

The operation is conducted as follows: The patient is laid on his back, 
with the shoulders well raised, the knees bent, the pubes cleaulyshaved, and 

F10. :!:24 

the rupture completely reduced; chloroform is administered, and an oblique 
incision about an inch long made in the skin of the scrotum over the cord, 
just below the pubic crest, down to the sac. The forefinger is then passed 
into the cnmd, nud the sac invaginated before it up to the deep ring. The 
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finger then feels for the lower borders of the internal oblique and trausver-
1salis muscles and lifts them forward to the surface. By this means the outer 
edge of the conjoined tendon is felt to the outer side of the finger. The 
needle is then carried carefully up to the point of the finger nlong its inner 
side, and made to transfix two layers of the sac, the transversalis fascia, the 
conjoined tendon, and the inner pillar of the superficial ring (Fig. 223.) 
'Vheu the point is seen to raise the skin the latter is drawn well over toward 
the mid-line, and the needle made to pierce it as far out as possible. An end 
of the wire or tendon is now attached to the eye of the needle, drawn back 
with it into the scrotum, anrl then detached. The finger is next passed low 
down behind the outer pillar to the level of the internal ring, the cord is 

t~~ fi~;;~~/~:~;~r a::~~~:i,~~s~01t~r~~~jf:~:~t!~ r~~=s~d~l~~~\~ ~~:; 
side of the finger, and pushed through the layers of the sac, transversalis 
fascia, and Poupart's ligament, a little below the deep hernial opening (Fig. 
224). The skin is now drawn strongly out and the point is pushed through 
the skin-puncture before made, the other end of the wire or tendon threaded, 
drawn back into the scrotal puncture before, and then detached. Next, the 
sac at the s~rotal incision is pinched up between the finger and thumb, and 
the cord slipped back from it, as in taking up varicose veins. The needle is 
then passed across behind the sac, entering and emerging at the opposite 
ends of the scrotal incision (Fig. 225). The inner end of the wire is again 
hooked on, and drawn back across the' sac. 

If the hernia is large, and especially if it be direct, the needle is, lastly, 
to be passed through the end of Poupart's ligament, just above the pubic 
spine, and then through the inner pillar and triaugular fascia, close to the 
os pubis, at the edge of the rectus. The outer end of the wire is then con­
nected and drawn across, so as to lace up the canal like a boot. 

:Fw.225 Frn. 226. 

:l 

Po~ition or, nnd mo'1e or Ure11Si11g, parts af1er 
Wood'1operatlon. 

If a tendon· ligature has been used, it is now to be braced up tightly, tied 
securely in a reef-knot, cut off close, and buried in the wound. If wire, the 
ends are drawn down until the loop above is near the surface of the skin, 
twisted together into the incision, and cut off to a convenient length . Trac-
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tion upward is then made upon the loop, to invagina.te the sac well up into 
the hernial canal, nud draw the walls together. '!'he loop of wire is finally 
twisted in the upper puncture and bent down, and the two ends are hooked 
on to it in a bow or nrch, under which is placed a stout pad of lint. (Fig. 
226, A and n.) The whole is held steady by a spica bandage. Wood uses 
no other dre:->sing and no tube in wire cases, the wires acting well as a drain, 
and suppuration being rare. Bltt in tendon cases be places a tube from the 
external ring to the scrotal wound, and dresses antiseptically until the 
wounds are healed and the tendon buried. Wire must be removed after ten 
to fourteen days or even long~r. according to the amount of action it excites. 

After n fow days the parts traversed by the wire can be felt thickened and 
hardened by exudation, which blends together the sac, the pillars of the 
superficial ring, nml the tendinous boundaries of the hernial canal into a 
resisting mass, whilst the wire becomes more and more loose by ulceration. 
It can then be untwisted and withdrawn upwards. 

For the small hemire of children, Wood formerly employed • pair of 
rectnngular pins, one of which is made to traverse, from above dowuwardS, 
the conjoined tendon and inner pillar, anJ. the other Poupart's ligament 
from below upwards. Both these pins are made to enter and emerge at the 
same cutaneous aperture, without any incision of the skin. Duriag their 
application the forefinger invaginates the thin skin of the scrotum into the 
hernial canal, and thus protects the important deep·seated parts. The same 
structures are transfixed as described in the preceding operation. The pins 
are bent at a right angle near the blunt end, and provided with loops at the 
bent part (Fig. 227), so that each can he locked into tbe loop of the other, 

F'1 0 .22i. 

~~~ 1 ~-d 'i ~ ' 

Wo<>U'11nccillc:1wi11pl'liw.ltochili.lr1Ju, 

an<l then by a half-turn can be twisted round so as to entwine closely the 
included structures, and cause them to adhere intimately, as the pins 
ulcerate nearer to el\Ch other, and finally meet. By the oblique direction of 
the pins, an a<lhe::;ion along the whole length of the canal, between the sur­
faces of the perforated sac and the tendinous w~1lls of the canal and pillars 
of the ring, is insured . 

.. \.. horseshoe p:i<l is worn for a few months. It may then be la.id aside, 
unle~s in exceptional cnse3, or when the patient is about to be subjected to 
violent strains or lifting. 

The chief ca1tsesof failure are (1) not planting the suture clo.se to the edges 
of the deep ring from fonL· of injuring the epigastr ic, which in 'Vood's prac­
tice hns never gh·en trouble; (2) the conjoined tendon is not well secured, 
or gives way early; or (3) the iufln.mmatory adhesions established prove 
slight and transitory. 

The wide-shouldered point of the needle renderd wound of the epigastric, 
which lies in loose tissue, very improbable; the cord and the fomoral vessels 
must be protected by the finger; atrophy of the testis occurred in two cases. 

\Vood regards the following as the advantages of his operation over others : 
The deep ring is closed Hush with the peritoneum; the conjoined tendon is 
drawn out and fixed behin<l the outer pillar, close upon the cord and twisted 
sac, thus restoring the "valve-action" of the canal; and the pillars of the 
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superficial ring are laced together. Three lines of defence against descent 
of the heraia are thus provided. All these parts are united by inflammatory 
tissue. 

'Yood's statistics, as given in his recent Ilunterian lectures (Brit. Jfed. 
Jotmi., June 13, iO, an<l 27, 1885), to which we are largely indebtecl, are as 
follows: Ile has done 339 subcutaneous operations in 317 cases with 7 deaths 
-one or two perhaps unconnected with the operation, the rest apparently 
due to hospital causes. The total mortal ity has, therefore, been slightly over 
2 per cent. If 17 early operations in which a hemp-cord was used, with 1 
death, aud 49 pin-operations with 2 -deaths, be left out, the mortality among 
273 wire cases (9 double, 11 second operations)-nlmost all selected-has 
been 1.46 per cent.; and with antiseptics it would probably have been less. 
As to success : 9G cases have remained sound during periods Yarying from 
23 tu 2 years, the majority wearing no truss, the rest a light one, constantly 
or occasionally; 152 were found cured after periods less than 2 years; 59 
were more or less failures, most of them being improved and able to wear a 
truss. None was made worse by the operation. The success is, therefore, 
about 73 per cent.; or, if wire cases only are taken, 82 per cent. 

Among 28 cases in which 'Vood employed bis mode of suture together 
with ligature and removal of the sac under the spray, 2 died (about 11 per 
cent.). There were no early failures. 

SP.ANTON'S OPERATION (Brit. Med. Journ., Dec. 1880).-A preliminary 
incision is made as in "rood's operation through the skin, which is dissected 
up for three-quarters of an inch all round; the forefinger invaginates the 
sac and its coverings up to the deep ring; the point of an instrument like a 
corkscrew (kept in four sizes) is introduced through the skin over the point 
of the finger aad made by rotation of the handle to pierce first one pillar and 
then the other, together with the inrnginated eac and its coverings, thus drag­
ging the pillars together. The finger in the canal guides the point and pro­
tects the cord . A guard of some kind is fixed on the point of the screw in 
the scrotal wound and an antiseptic dressing applied. The screw is removed 
after a. week or more1 according to the amount of swelling caused. 

In 1882 (B1·it . jjfed. Journ., July 22) Spanton had operated on 51 cases 
without any death, nod with more or less im provement in nil. Of 34 cases 
(Dec. lb79, to July, 1881), 30 were cured and 4 much relieved; bow many 
had to wear a truss is not stated . 

Several surgeons have spoken in favor of this operation, after considerable 
experience of it. Most seem to consider it incapable of dealing with large 
heroire; and,ot'course, it cannot be employed in irreducible cases. Its chief 
field appears to be the hernire, other than the largest, of children. 

Trrn OrE:N 0PJ.:RATIO~.-The revival of this under antiseptic protection 
was only natural; it is the only one possible in irreducible cases, it is appli­
cable to every form of hernia, and forms a fitting sequel to herniotomy. 
There are many varieties, hut we believe that practised by :Mitchell Banks 
(Med. Times, July 5, 1884) to be the best. It is most important that the 
parts concerned be shaYecl and carefully disinfocted. A pretty free incision 
is made over the neck, in the long axis of the hernia, and deepened till the 
sac is reached; the surgeon is apt to think he is on the sac long before he 
really exposes it. All bleediug being checked, the ,.c is freed by tearing 
and <lis::;eclion from its surroun<lings i thi5 is most difficult below, where ad­
hesion to the tunica vaginalis is always present. Early in this process the 
vas deferens nncl other structures of the cord must be found and separated1 a 
task which is specially difficult in the congenital hemiro of childreu, in which 
the vas is smo.ll and closely adherent and the sac thiu. Io this form the 
lower part of the sac is cut off and sewn up with fine cutgut as n. tunica 
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vaginnli!l, the rest being treated as in the ordinary kind in which the whole 
sac is cleared, its neck well drawn down, a ligature of catgut tied round it 
as high ns posf;ible, and the sac beyond cut off. If the hernia is irreducible, 
of course the sac must be opened and its contents treated as directed at p. 
630; and the sac should be opened also in strangulated hernia. The hernia 
should not be reduced until the sac is recognized, but after this most operators 
prefer to proceed "ith the bowel kept in the abdomen by an assistant's fingers 
upon the ring. 'l'he pillars of this opening having been rendered clear in 
the wound, they are to be drawn closely together by three or four sutures of 
silver wire sufficiently stout to hold with a single knot (Fig. 44, ss. 1). These 
should be pa!!sed through all Lhe structures, raised upon either side by a finger 
n the cnnal, and should enter and come out half an ioch or so from the 

margin of the ring; before passing the needle through the structure on the 
outer side, make sure that the epigastric artery is not before its point, nod in 
making the hooks upon the sutures see that the \\ire ends do not project. A 
small drain is now inserted, the skin-wound brought together, and au anti­
septic dressing applied (see p. 624). In some cases1 especially in children, 

h~~~I~;~ s~~~~~11 1~~:1~~:; o~~~r!~ a:l~~~·e Z:~~f~, ~~~h~~:~i~l~n;fa}~~~ f~u~~~ 
operations some epididymitis ensues. Under these circumstances no dressing 
is better than boracic fomentations with some iodoform on the wound. 

Jn these cases1 in spite of some suppuration, it is uncommon for the wire 
sutures to come out; almost always they rerunin as a permanent truss. In 
25 ca:-:es of non-strangulated inguinal hernia, U. Banks had 1 death-from 
shock-the patient being a child of two and the operation having been very 
difficult and prolonged; he has not yet published his percentage of success, 
but it is apparently high . Of 71 aseptic cases, 4 (5.6 per cent.) died, and 
66 (93 per cent.) were cured (Israelsobn) . Among 26 cases of strangulated 
hernia, many of them unpromising, 3, aged 77, 70, and GO, died, but without 
symptoms of septic poisoning (Banks) . 

Ohoice of Operation.-Spanton's operation is generally regarded as best 
suited lo herniro of moderate size; iu such cases it seems to give good results, 
an<l up lo 1882, at lcnst, Spanton had met with no death. He enters a strong 
plea for the" radical cure ' 1 by bis method of all cases occurring in children, 
and points out that. babies a few months old bear the treatment extremely 
well. 

Wood's operat ion does not seem to have been at all frequently employed 
by other surgeons. The description of the operation makes it appear com­
plex, and surgeons nowadays have a stroug objeclion to working in the 
dark; it is said, too, that the femoral vein has been wounded by the needle. 
But in the hands of its author the results have been very good; there have 
been no accidents, and the mortality, in selected cnsei:.i, is very low. Its suc­
ce~s would probably become greater were silver wire used and left in 1 instead 
of tendon-though this is but slowly absorbed. 

Baaks's statistics cannot be compared with Wood's, for bis cases were all 
selected because trusses failed to runke the pntients comfortable, and were, 
therefore, more or less severe. His results have been very satisfactory in 
spite of this. 'Ve belie\•e that his operation is that most usually practised 
nt the present time, and it has the advantage of being applicable to every 
kind of hernia. 

Probably none of these operations closes the deep ring flush with the peri­
toneum in a hernia with a loug oblique neck, and inn large hernia probably 
none restores the "valve-action n of the caual. Consequently we think that 
Banks's embedded wire sutures must be a valuable barrier against recurrence. 

TJ71c1t the hernia is complicated by retained testis, it is always of the "con-



6H HERSU .. . 

genital" vadety1 anJ is often accompanied by adhe.sions, intrasaccular 
obstructions or strangulations. The testis may be above the deep ring, but 
occasionally drawn into it by descent of the bowel and nipped. The wearing 
of a truss is usually painful. In these cases, if the testis cannot be dis­
covered and remo\.·ed, \Vood removes the sac anrl closes the canal by suture 
up to the deep ring. 'Vhen the testis is in the canal or just out.side the 
superficial ring, it can usually be freed from its adhesions by careful dh~sec­
tion, brought down with the lower part of the sac (as a tunica vaginalis) into 
the scrotum (previously dilated by the finger if necessary), and retained 
there by a tendon suture passed through the lower and hinder part of the 
scrotum and thl'ough the fibrous tissue at the lower end. This 'Vood ties 
over a small pad of gauze. When the scrotal opening is wide, it may be 
narrowed above the testis by a buried catgut suture. In three cases ·wood 
was unable by stretching the cord to place the testis in the scrotum; he then 
dissected the vas free from the epididymis and inverted the testis, thus gain· 
ing its length . Atrophy did not result; the teslis reascended a little, but 
remained out of harm's way. In all these cases the inguinal canal is closed 
as usual by suture, the sac having been ti~d as high as possible, and the 
lower part sewn up and used as a tunica vaginalis. 

This practice of endeavoring to preserve the testis should be followed only 
in children. A testis which has not descended till puberty may usually be 
1·egarded as useless. It should therefore be removed and the riog completely 
closed-treatment which often does away with the necessity for a truss. 

FEMORAL OR CRURAL HERNIA. 

DEFINITIO~.-Femoral hernia is that which escapes through the crural 
canal, behind Pou part's and just outside Gimbernat's ligament. 

It passes first through the crural ring-an aperture bounded internally by 
Gimbernat's ligament, externally by the femoral vein, before by PouparL's 

Fw. 228. 

Fe111oru.\!Jerniaanditsrelationtootherparts\.leneat!JJ'oupart'&lign111ent (King'aColl. l\hu.) 

ligament and behind by the bone; next descends behind the falciform pro­
cess of the fascia lata; then comes forward through the sapltenous opening of 
that fascia i and lastly, as its size increases, it does not descend on the thigh, 
but turns up and out over the falciform process, on to the anterior surface of 
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Puupart1s ligament. The reason for this is not obvious; and in some cases 
a feruoml hernia pnEses toward the upper end of the labium. The coi-erings 
of this hernia ore: 1. Skin. 2. The superficial fascia of the thigh, often 
Jonckd with fo.t nnd divisible into an uncertain number of layers. 3. The 
cribrifo1111 fa.Rcia, which closes the saphenous opening, transmits the lym­
phatic V('!!sel~ 1 nnd is blended more or less with the next. 4. The fascia 
propria, a layer of dense areolar tissue derived from the inner compnrtment 
of the :,heath of the femoral vessels1 is generally pretty thick about the neck 
of the hernia, but thin, or even dtficient, on its fundus. 5. The st1bperi­
toneal fat, sometimes absent, but often in considerable aruount1 forming a 
y~llow layer that might be mistaken for omentum. 6. The sac. 

qu;:~1~~11;h~1e~~1~aal~a(~~~e~~~.~~~~ \:~r~~I~~~e ti1i:~· i~t t:1~ ~~~~~~' :bo~·i:t::1; 
from the greater breadth of the pelvis and greater span of the crural arch; 
but it is scarcely known before puberty-inguinal hernia, especially into the 
canal of Nuck 1 being the hernia of ,!!iris before this period. Littre's hernia 
usunlly occurs in the femoral ring; Hey (Pract. Observations, 3d ed., p. 205) 
gins a good case at the abdominal ring, with a post-mortem. 

D1AGX08JS.-(1) Femoral hernia may be distingui~hed from inguinal by 
tracing Pou part's ligament over the neck of the snc, and feeling the pubic 
spine internal to and ahove it i whereas it is the reverse in inguinnl hernia. 
If a large femoral hernia oberures Pou part's ligament and fat conceals the 
spine, a dingnostic mark is, that while an inguinal hernia descends toward 
the luLium, a femoral mounts upward and outward townrd the spinous pro­
cees of the ilium (James, of Exeter, On Operations fo1· Sfrangulated Hernia, 
1859, p. 10) ; but a femoral may encroach on tbe upper part of the labium, 
and an inguinal does not always reach it. If the abdominal ring can be 
examined, nnd is free, all doubts aa to the crural nature of a hernia is 
removed. 

(2) Pdoas abscess resembles this hernia roughly in its situation, impulse, 
and diminution or disappearance when the patient lies down. The points of 
distinction are-that the abscess generally issues external to the femoral 
vesscls

1 
is not tympanitic, can be pushed down by pressure upon the abdomen, 

and is usually attended with symptoms ofspina.1 disease; fluctuation is often 
obtainable from the swelling in the groin to an iliac collection; there is no 
slip or p;urgle on reduction. 

(3) Varix of the femoral i•ein also resembles this hernia, inasmuch as it 
dilates somewhat on coughing, and diminishes when the patient lies down; 
but then, if pressure be made below Pou part's ligament, the swelling quickly 
reappears1 although it must be evident that under such circumstances a 
heroin could not come down. 

( 4) Enlarged glands and other solid and tense tumors in the region of the 
eaphenous opening may in most cases be recognized by their physical char­
acter, course, and causes; but an omental hernia may be irreducible, without 
impulse, and the patient may state that it has nf\·er gone away since he first 
noticed it. In such a case1 if symptoms of strangulation occur, operate; for, 
though the tumor may prove to be an enlarged gland, yet there may be a 
small knuckle of gut strangulated behind it. 

(5) Lnslly, the possibility of there being a strnngulatcd obturaio1· hernia 
behind the femoral hernia should nClt be lost sight of. 

TREAT>IENT.-(1) The reducible femoral hernia should he supported by a 
trme, the pad of which should tell against the hollow which lies just inferior 
and external to the spinous procces of the pubes. This hernia is very seldom 
thus cured radically; only a. few cases are recorded. 

(2) The irred11cible kind may be supported by a trms with a hollow 1,ad; 
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or, if it be omental, the pressure of a common pad may be borne. But a. 
patient. thus treated is in constant danger of straugulati1m from slipping down 
of gut beneath the truss (p. 632) 1 and removal of omeutum and sac should 
be advised to enable the instrument to act effectively. 

(3) 'Vhen ~trangu1ated, femoral hernia gives rise to much more severe 
symptoms than inguinal, because of the denser and more unyielding nature 
of the parts which surround the neck of the sac, and more often comes to 
operation. In performing taxis, the patient should be placed with tbe hip 
joints well bent, and the leg of the affected side rolled inward, anrl crosse<l 
over the other. The tumor, when large, should first be drawn downward 
and inward, from the front of Poupart's ligament, and then be compressed 
in a direction backward and upward. If the taxis under chloroform does 
not succeed, herniotomy should at once be done. 

l:NTERNAL HERNrOTOMY.-The parts being shaven and aseptic, and the 
surgeon's great object-next to freeing the bowel-being to keep the wound 
sweet, a vertical threE><-inch cut, beginning a litlle above Puupart's ligament, 
is made through the skin over the outer part of the swelling. The skin is 
drawn inward, and the fascia! layers divided one by one over the mid-line 
of the swelling down to the sac. This is recognized nud opened as usual 
(p. 626). The seat of stricture ha• been very variously staled. The deep 
crural arch (a band of fibres crossing the front of the femoral sheath behind 
Poupart's ligament) and the neck of the sac seem to be decidedly the most 
frequent seats; but some surgeons regard Girnbernat's ligament and the 
edge of the falciform process as frequent. \Vhichever of these structures 
may form the constricting band, an incision upward and inward will divide 
it without endangering any normal vessel; it should be as limited as possible. 
The hernia being reduced, the wound should be drained, sewn up, and 
dressed antiseptically; it is well to seal the edge toward the groin with 
collodion. 

In rare cases (one in eighty operations, L~wrence) the obturator artery, 
rising from the epigastric, runs above, and then internal to, the crural ring, 
and is, therefore, in danger of division. This accident is best avuided by a 
limited deep cut, made by pressure on the blade rather than by to-and-fro 
movements. Should it, however, happen, the surgeon's choice will be be­
tween-pressure by means of pad and bandage or hands, and securing the 
vessel. The latter may be attempted by acupressure, a clamp-forceps, com­
pression by a suture passed round it and through the abdominal wall, or by 
ligature, if the bleeding point can be felt or exposed, after such enlargement 
of the wound as is possible, without dividing Poupart's ligament. These 
methods and pressure failing, the best plan is that followed by an Austrian 
surgeon: expose the bleeding point by Cooper's operation for ligature of the 
ext. iliac (q. v.), and tie the vessel. A. E. Barker found the recorded results 
of pressure and of securing the bleeding point to be about the same; but it 
is probable that the more severe cases fell into the latter category. 

The spermatic vessels or femoral vein can scarcely be regarded as in 
danger, unless very free or misdirected cuts are made. 

EXTERNAL IIERN£0TOnY, when thought dedirable, can be performed more 
readily in femoral than in inguinal hernia; for it is easy to expose the neck 
of' the sac through a vertical cut, and after drawing it well down to insinuate 
the 6nger-tip or a clircctor, and then a bistoury, beneath the junction of the 
falciform process, Gimbernat's and Poupart's ligaments. Should the stricture 
not thus be relieved, the fibres of the deep crural arch may be exposed, by 
drawing more strongly on the sac, and similarly divided. If reduction be 
still impossible, the sac must be opened. 
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RADICAL CURE OF FEMORAL IIERXIA has not been largely practised. 
Rarely it has re:sulted after herniotomy, but, as a rule, the rupture is then 
larger an<l le~3 controJlable than before. Of late years many operntor.s have 
always tied the neck of~ and remo\~ed, the sac after such operations; and 
Bnaks has seyernl times <lone this for irreducible omeutal heroiro, apparently 
with curative effect. 'Vood practises a more perfect operation, which may 
be u~ed simply for radical cure or as a sequel to herniotomy. The sac is 
expo:-ecl by a vertical cut over its neck, separated from the parts around, 
opened, and its contents dealt with. "rood transfixes the neck of the sac 
and ties it in two pieces, but this does not seem so good as drawing the sac 
strongly down, tying the neck as high as possible with stout catgut, cutting 
off the sac, and allowing the stump to retract. Now pass \Vood's needle 

~:f~>,~ a~!~0b~i1~g~~~ ~u ~~ct 1~f ~!~0~o 0~hteheP!~:i~:aJaf~D~~rit~dintl1!~ 0~t~r~~~~ 
Poupart's ligameDt, upon which it should take a good hold; thread it with 
tendon or wire, and withdraw. Introduce thus two or three sutures between 
the femoral vein nn<l Gimbernat's ligameDt, and by means of them draw 
Pou part's ligameDt into close contact with the fascia over the pectineus. The 
femoral vein must be protected from the needle by a finger or spatula. The 
wound usually heals by first intentioD. 

T11E U:mHLlCAL, Yr::sTRAL, .AXD OTIIER REMAINI~O SrECIES OF HEn:srA. 

UllerLTCAL HERNIA (EXOlIPEIALOS) .. -This leaves the abdomen at thena\·el. 
IL is most commoDly obsen·ed a few weeks after birth, after the separation 
of the cord, and is due to some weakness of the umbilical scar, or to violent 
straining or flatulent distention of the abdomen, causing a normal scar to 
yield. It may, however, be present at birth, a. Jarger or smaller portion of 
the intestine occupying the base of' the cord, which is greatly distended and 
e\•en transparent. Hey (loc. cit., p .. 232) gives three cases of this sort, and in 
one t.he sac burst during delivery. Umbilical hernia is not uncommon also in 
women who have been frequently pregnant. It is rare iD males and youths 
and young nrlults of both sexes. Iu mtrny apparently umbilical hernire of 
aduJLq, the hernial aperture is a little on one side of the umbilicus (para· 
umbilical), some vascular hole in the tend1)D having been opened up by the 
growth in them of pellets of fat or by the effect of abdominal distention. 

This hernia in adults m:iy reach a huge size, may be ot' irregular lobulated 
form-perhaps divided into two distiuct masses and protruding through two 
apertures close together-and wheu of any standiug, is usually il'reducible. 
The co1:erings are skin, superficial fascia, stretched umbilical scar·tis.sue and 
peritoneum-all very thin and usually inseparably blen<lecl over much of 
the sac. The skin of large hernire is oflen ulcerating from the irritation to 
which it is exposed, or may be converted into white or pigmented scar-tis.sue. 
:Naturally, the tumor hangs down, and intertrigo is common in the fold be· 
tween the rupture and the belly·wall. The hemial aperture in the linea alba 
is \"Cry sharp, firm, and thin . The contents are usually omentum 1 transverse 
colon, and 15ome small gut; intrasaccular adhesioDS are very common, and 
thick oruentum often conceals bowel. Strangulation is most likely to occur 
from pressure again!lit the lower edge of the ring, and demands early relief; 
not infrequently it is 1lue to some iutrasaccular band or hernia. 
Tn.EATlIE~T.-The truly congenital form should be treated immediately 

by reduction of the contents arnl ligature of the sac, with a flat ligature, as 
near as possible to the navel; the scar must be supported as in other forms. 
In infants the best treatment consists in wearing n round flat disk of sheet· 
lead or n penny covered with adhesive plaster w}th the sticky side out. It 
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is we1l to have two such plates and body·bnnda('l'es, with a bit of e)ni;tic let 
in to keep them tight. The child should be wn~i1ed and dried whil~t wear­
ing one plate and bandage, which should then be carefully changer!. Theoe 
heroire are almost always cured by contraction of the circulllr opening. 

Red11cible hernire in adults should be similarly trented 1 but tlu:re is no 
prospect of cure. 

"' ood has successfully employed the truss shown in Fig. 229, which is 
made of lndia·rubber, and worn under a broad elastic body belt, held in 

FIG. 220. 

Wood'sradfuruml>ilkalhcrnb . 

place by shoulder-straps if necessary. The ring exercises pressure upon the 
margins of the opening, whilst the sheet of Indin·rubber prevents prolapse. 

Irreducible hernia must be controlled by hollow pads, which should be 
adapted to raiee aud to prevent pressing do"'n of the swelling. 

Strangulated umbilical hernia may be treated by taxis or herniotomy; and 
remembering the sharpness of the umbilical opening, we should resort to the 
latter early. In employing taxis, rm'se the sac ttell, place the fund us in the 
hollow of one pnlm and knead the neck gently whilst employing pressure on 
the whole rupture. 

HERNIOTOMY.-The incision is best made in the mid-line aboYe, but any 
spot may be chosen to meet a special indication. An external operation bas 
sometimes been successful, the tendinous edge outside the sac being divided i 
but it often fails to relieve the strangulation. Formerly operation in large 
hernire 0f this kind was very fatal; now autiseptics have changed the pros· 
peel. It is usually best, therefore, to open the snc. Much caution is neces· 
sary until this is accomplished, as the coverings arc very thin and often 
adherent to the contents. 

RADICAL CunE OF UMBILICAL HERNJ.a<:.-In four small reducible cases 
'Vood has performed a subcutaneous lacing-up of the ring with wire, pro­
tecting the point of the needle in the abdomen with bis finger, upon which he 
invaginated the sac and its coverings. After closure of the neck 1 the sac, 
which projects as a vertical ridge, may be cut off. Tendon might be used 
instead of wire. 

Banks, Barker, Lucas, and others have operated upon large irreducible 
cases by the open method; and others, again, have added a radical cure to 
the operation of herniotomy. In a case of this kind I removed nine ounces 
of omen tum, freed a widely adherent transverse colon, cut away most of the 
sac and its coverings, stripped up and sewed together the peritoneum from 
near the edge of the opening1 drew the tendinous margins together by fi\•e 
sutures, and closed and drained the skin·wound. The patient left hospital 
with a. belt; she had 110 sign of hernia, and the cure has lasted six months. 
During the separation of adhesions1 etc., the opening into the abdomen 
should be plugged with a sponge. 

V ENTRAT~ HEHNIA is that which protrudes through the li11ea alba, through 
a linea scmiltmm·is, or through any other part of the abdominal parietes, 
save those which are the oi;:dinary seats of hernia. It may be congenital, or 
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clue to dist(>ntion of the abdomen, causing, especially, separation of the recti, 
or it. may be n com:equence of wounds or bruises. It must be treated in nil 
rHpects like umbilical hernia . Strangulation is rare, but if it is necessary 
to operate, care must be taken to avoid in any deep cut the epigastric and 
other arteries of the abdominal wall. 

An omental hernia sometimes forms in the linen alba and is scarcely dis­
tingubhnble from the so-called hernie graisseu.se, in which subperitoneal fat 
grows through an np~rture in t.he same line. Either may be reducible, but 
both are usually irreducible. 

OnTURATOR OR TIJYHOID HERNIA protrudes through the aperture at the 
upper external angle of the thyroid forameu, which normally gives exit to 
the obturator artery and nerve, an<l is cloeed by foose corrneclive tissue. The 
herniul sue is never of large size, and lies between the obturator ext. and the 
pectincus. Its i·elation to the obturator vessels and nerve is inconstant; 
usually tbe-se lie behind and outside. 

This hernia is not very uncommon after fifty, being apparently connected 
with senile loss of fat i it is much more frequent in women than in men . 
Among 73 recorded cases 65 were women, 8 men (Pimbet, quoted from 
Erichsen). Most of the cases have been discovered post mortem, the small 
size and depth of the hernia preventing it from attracting attention during 
lifo. !Hiter, howe\•er, claims to ha'Ve recognized 3 cases, aud to have suc­
ces:!fully treated theru by trusses. The diagnosis of this hernia when 
strangulated was rightly made in 17 of 26 cases collected by Thiele; but it 
has been overlooked more often than these figures show, and has led to lnpa­
rotomy for intestinal obstruction (Hilton,1 Coulso11,2 Godlee3J, or it has been 
taken for a femoral hernia. 

The symptoms are: Slight, iJl.defined, more or Jess teodE;r, swelling at the 
inner side of the thigh, below and inside the ordinary seat of femoral hernia, 
and ha\"ing no neck traceable to the saphenous opening; pain down the 
inner side of the thigh, and perhaps leg, along the course of the obturator 
nerve (11 iu 26 cases) ; and pain on moving the hip, especially on rotating 
it strongly out. All or any of these symptoms may be absent. In 4 of 6 
cases in which it was followed, R6ser's suggestion to examine by vagina led 
to a correct diagnosis (Thiele). 

Taxis or pressure over the swelling, combined with traction through the 
vaginal wall, has been succeesful in a few cases. In 13 cases collected by 
Erichsen, herniotomy led to recovery in -1, to death in 9. ·we know of no 
succe::s recorded after reduction by laparotoruy; the cases have usually been 
attacked too late. 

In n case in which there were symptoms of strangulation, slight fulness in 
the triangular space at the upper part of the right thigh as compared with 
the left, and o. distinct hardness iu the neighborhood of the femoral vessels, 
behind the saphenous opening, Obre (Ranking, vol. xiv.) made a vertical 
incision and exposed the saphenous opening. No hernial sac was found, but 
something hard could be felt lying deep, so the dissection was continued 
through the fascia lnta, and the pectineus divided transversely for an inch 
and a half: when n. hernial sac was exposed, and rose up into the wound to 
the size of a pigeon's egg. The finger was passed down to the obturator 
opening, the sac opened, and found to contain small intestine i the edge of 
the nperture was th(·n divided (in doing which the saphena vein was wounded, 
and was tie<l), nu<l the intestine returned. The patient recovered . The 
stricture mny most safely be divided down and in. 

2 Lancet, 1863, vol. i. p. 303. 
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PEnr~EAL ITERNfA descends between the bladder nnd rectum, forcing its 
way through the pelvic fascia and levator ani, nnd forms a tumor in the 
perineum. 
VAGI~AL and REC'rAL IIERNI.~ project into ancl block up the vagina or 

rectum, instead of descending to the periueum . 
PUDENDAL IIERNrA descends between the vagina and ram us of the ischium, 

and forms a tumor in one of the labia. It is to be distinguished from an 
inguinal hernia which has descended into the lahium by the absence of 
swelling at the abdominal rings. The four heruire lllst mentioned must be 
replaced by pressure with the fingers, and be kept up, if possihle, by pads 
made to bear against the periaeum, or by caoutchouc pessaries worn in the 
vagina or rectum. 

IscnrATrc HEH::"i'IA protrudes through the sciatic notch. This is exceed­
ingly rare, and t he tumor is of necessity small. If discovered to exist during 
lile, the rupture must be returned ancl supported by proper apparatus; and 
if strangulated, t.he stricture must be divided by opera.Lion through a large 
wound clearly exposing the notch and vessels. 

DIAPHRAGllIATIC HERSlA is either a result of congenital deficiency (Bal­
four, Edin. Med. Journ., April, 1869), of slow dilatation of a weak spot in 
the diaphragm, of violent falls on the abdomen, or of muscular efforts capable 
of lacerating the diaphragm and driving some of the bowels iota the 
thorax; it may result also from punctured or gunshot wounds of the dia­
phragm. Guthrie, in his Commentaries (6th ed., p. 505), predicted the 
possibility of diaphragmatic hernia from bullet-wound, and suggested lapa­
rotomy for its reduction. He informed the author (January, 18ii6) that be 
had received from the Crimea au account of a case in which most of the 
stomach and duodenum protruded through a wound in the diaphragm 
caused by a l\Iinie-hall. A similar case is described in Williamson's jfilitary 
Surge,.y (p. 91). 

These herni:::e rarely have a sac; the acquired or traumatic never have. 
Natural ly they occu r most often on the left si<le, as the liver blocks the way 
on the right . The stomach, transverse colon, omeutum, und spleen are the 
most usual contents. Congenital herui:::e are often so large that they lead to 
speedy death by compression of the thoracic viscera. Strangulation is rare 
-18 times in 120 cases (Duchaussoy). 

\ Vheu strangulated, such a hernia causes the usual symptoms of intestinal 
obstruction; under ordinary circumstances dyspepsia, vague pains-, dyspncea, 
s igns of pueumothorax with d isplacement of the heart to the right, and per­
haps occasional constipation and vomiting, will probably be the symptoms. 
Immediately after an accident, the diagnosis would surely be pneumothorax; 
but persistence of the above symptoms would justify a strong suspicion of 
the nature of the case, and led Konig (Lehrbuch, vol. ii. p. 353) to a right 
diagnosis. 

TREATMENT,-If a diagnosis of strangulated diaphragmatic hernia is 
arrived at, a small opening should be ma<le in the mid-line of the epigas· 
trium, two fingers introduced, aud the viscera withdrawn from the thorax. 
It might be possible to !are up the aperture. 

LUJ1rn ,\R llERNrA presents above the iliac crest, between the margins of 
the Jatissimus and ext. oblique; abscess also may point here, but gurgling 
in the bowel marks the difference. 
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OIIAP'rEH XLI. 

IXTESTIXAL OBSTRUCTIOX. 

TnE symptoms of ordinary strangulated hernia, which we ha.Ye just 
considered, are those of intestinal obstruction; yet strangu lated external 
hernia is not included under the abo,·e heading as employed clinically. The 
term in its clinical sense implies mechanical obstruction of the bowels whilst 
they are within the abdomen. 

The cames of intestinal obstruction are very numerous, and it is very im­
portant that we should understand the pathological conditions which we 
may be called upon to treat. All will find a place in the following palho· 
logieal classification: 

(1) Strangulation by bands or through apertnr€8. (2) Volvulus. (3) 
Iutussusception. (-1) Strangulation by adhesions and by shrinking mesen­
tery-results, other than "bands," of peritonitis. (5) Compression of the 
bowel by tumors, etc., external to it. (6) Stricture of tbe bowel, simple or 
malignant. (7) Obstruction by new growths filling the lumen. (8) Ob­
struction by foreign bod ies, gall-stones, enteroliths or impacted feces. 

(1) STRANGULA'fION BY "BANDs.''-Strictly speaking, a u band" is a 
fibrous cord, usually of small diameter (i inch aud less), formed by the 
stretching of a peritoneal adhesion and moulding of i t by movements of the 
intestine into a rounded form. Such bands may be quite short and broad, 
or many inches long, and are frequently single, whence the name solitary 
band (Gay). They may form without stretching, between fixed points, as 
tbe sides of the pelvis. l\fany other structures act similarly and are in­
cluded under this heading. 

Omenlal cords are formed by adhesion of the omeutum to some point 
which is the scat of local peritonitis; usually this is fouud in the sac of some 
hernia, especially iu the .left femoral or the umbilical of adults. Then the 
dragging and rolling movements of the intestines shape the omenturu or the 
adherent portion of it into a cord which widens out towards the transverse 
<:olou, and is generally n good deal thicker and longer than the solitary 
band. There may be more than one such cord. 

Meckel's dive1·ticulum is the persistent remains of the vitelline duct which 
Jed during fOOtal life from the umbilical vesicle through the navel into the 
intestine. It almost invariably joins the ileum not higher than three feet 
from the valve, and looks like a piece of normal gut attached at right angles 
to its side. It is usm1lly one to four inches long and free in the abdomen, 
somewhat unrrower than the ileum whence it springs, nud, if anything, nar­
rower at its free extremity. Rarely it is attached to the umbilicus and 
opens ou the surface. More commonly it ends as, or is represented by, a 
solid cord (obliterated omphalo-mesnraic vessels) which may be attached at 
the navel, or, breaking away from this spot, may float free, or, as is more 
usun.l, acquire a fresh nttnchment. The ordinary diverticulum may also do 
so if it come in contact with an inflamed patch. 

Tbe secondary adhesion, according to Treves, is far most commonly to the 
meseutery, then to a spot near the navP.I, and then to the smn.ll gut. The 
free end of a di,•erticle sometimes becomes distended iuto an nmpulla (Fig. 
230)-of much importance in" knotting." 
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The last form of cord is yielded by the abnormal attachment of the free end 
of some nonmtl structures such as the vermiform appendix or Fnllupilln tube, 
or by the fixation of a coil of small gut so as to stretch the mesentery into n 
band beneath which another coil may pass. 

j[odes qf Strangulation by Bands.-~Iost commonly the bowel pru:ses beneath 
the band in quantity sufficient to stretch it more or less tightly, the firm 
structures of the posterior wall of the abdomen or the mcsentery usually 
forming the floor of the strangulating arch. But long loose cords may form 
a simple noose (Fig. 233) through which a coil of gut may pass and become 
snared and strangulated, or a more or less complicated knot may be formed 
around the base of a coil. For a free diverticulum to form a knot it must 
be of good length and have a clubbed extremity to prevent the end from 
slipping out through the tightening noose; under these conditions it may 

~~~(6~~ 
}'ig@. 230-2:l2, i;im1•le nm\ cumplicnteJ. knot~ f<.r111ed li) a fn'C din;rticulum wi1h RD11'11llary eml; 23:1, a 

simple DOOtie funned by a lougcord; 234 anll 235, 111ore 00111plicated "knot•" l•y oord.11 (Trevt-&~. 

thread itself round n coil of gut. Strangulation by snaring and knotting is 
much less common than strangulation beneath a band; it is predisposed to 
whenever a coil of gut is fixed in the form of a horseshoe (Fig. 231), by 
shrinking lymph or mesentery, so that a neck is prepared to receive the 
noose. 

The following modes are all rare : Strangulation by falling over a band, 
the weight of the dependent coil causing its occlusion on the line nnd acute 
obstruction. Bands of all kinds attached to intestine may, when drawn 
upon, cause obstruction by acute kinking of the gut at their point of attach­
ment. Diverticula attached to the navel and solitary bands to the ileum 
(of which the mesentery is short) are usually found in these cases. Often 
the viscus, to which the end of the band remote from the intestine adhered, 
has moved away, as when an ovarian cyst bas been tapped, rtn abscess 
emptied, or a gravid uterus has contracted. Acute obstruction is the result. 
Lastly, as Treves (toe. cit., p. 129) shows reasons for believing, the chronic 
traction of an adherent diverticulum may lead to stricture Of the bowel just 
at or above its point of attachment. 

Bowel may pass lhro11gh normal and abnormal openings in peritoneal folds 
and become strnngulate<l. Thus small gut has several times been found in 
the small hag of the peritoneum, having entered through the foramen of 
Winslow. Treitz has pointed out that retroperitoneal hernire tend to form 
especially at three points, where more or lees marked fossre or depressions of 
the peritoneal surface are present with greater or less frequency; taking 
these fossre as starting-points, the bowel occasionally pushes out a sac of peri­
toneum behind the membrane on the posterior wall. A fold containing the 
upper end of the inf. mesenteric vein often gives rise to the duodcno-Jejunal 
jossa, lookiug downward, just to the left of the duodeno-jejunal junction; the 
hernia may contain only a coil of jejunum, or the whole gut may lie in a 
thin sac behind the peritoneum. The sttbcrecal fossa, on the median side of 
the crecum and limited above by a fold running from the promontory to the 
crecum, and the intersigmoid, between the left ureter, the superior bremor-
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rhoidal vein and the spermatic vessels, may likewise give origin to hernire of 
smnll gut; and Biesia<lecki has described a subfascial iliac liernia due to 
atrophy of a patch of the iliac fascia and protrusion through it of peritoneum. 
All thc~e are very rare, and strangulation of' them exceedingly so-the sub­
c:.ccal and inlersigmoid being most often nipped . 

.Abnormal apertures may occur in all the mesenteries and omenta, but are 
very rare except in the mesentery of the ileum, near the intestine, nnd in the 
great omentum. They may be either congenital or due to injury. Aper­
tures iu wide inflammatory bands are not very uncommon. 

In all of the above cases the lower ileum is the intestine usunJly involved; 
the large gut rarely is. The symptoms are typically those of acute obstruc­
tion, except io the case of str icture from tract.ion. 

(2) In VOLVULUS, a coil of intestine may (very rarely, and only in the 
colon) twist about its own axis, or at right angles to it~ long axis, or two 
coils of intestine may twist round each other, so as to cause obstruction. Of 
these displacements by far the commonest is the second. 

The sigmoid flexure, the c::ecum and ascending colon, and the smal l intes­
tine are liable to volvulus, that first named being much the most frequently 
atlected . 

The conditions necessary to permit a twist of a coil of intestine at right 
angles to its long axis are (1) that its mesentery be long, and (2) that the 
ends of the coil be close together, so as to form a well-marked neck. The 
width of the base of the rnesentery or of any part of the rnesentery is practi­
cally constant, but it can increase much in depth and in the length of its 
intestinal border. Lengthening of the intestine, therefore, insures its attach­
ment to the spine by a relatively narrow pedicle. Kiittuer states that vol­
n1lus is specially common in Russia, and has shown that the small gut of 
Russians, is, on au average, seven or eight feet longer than that of Germans, 
a fact which he connects with the more vegetar ian diet of the former. A lax 
abdomen, such as exists in some old people nnd multiparous women, is 
thought to favor volvulus. 

The natural arrangem~nt of the sigmoid flexure approximates to that re­
quired for volvulus; the ends of this piece of bowel mny be close together 
congenitally, or they may be dragged together by a shrinking mesentery or 
adhesions; but prolonged distention with feces is regarded as commonly 
causing both lengthening of its meso-colon and approximation of its ends. 
'Vhen this condition is reached some unwonted peristalsis-perhaps coupled 
with overloading of the upper half of the flexure, violent effort, or blow upon 
the nbclomen-perruits or cause the rotation upon the pedicle to take place. 
The coil may move through 180'\ 360°, or even two or three complete circles; 
and it seems obvious that in the latter cases the involved coil must be passive. 
The result is closure of the ends of the loop where they cross, obstruction to 
the pasMge of feces and to the circulation, increasing congestion, serous and 
hemorrhagic transudation into the peritoneum between the coats of the bowel 
and into its cavity, and distention of the coil with gas, sometimes so enor­
mous thnt the ilexure touches the liver, drives up the diaphragm and shows 
numerous rents in its peritoneal and muscular coats. Patches of gangrene 
may form, but perforation is uncommon . Peritonitis spreading from the 
volvulus occurs early and almost constantly. The symptoms u.re most acute. 
' Vheo untwisted post-mortem, the bowel often springs back into its abnormal 
l>Osition; it remains untwisted when the gas is let out, but often recurs if the 
coil is refilled. 

A sigmoid flexure with a narrow pedicle may intertwine with a similarly 
arranged coil of the lower ileum and cause acute obstruction. 

The cc.ecwn. and ascending colon can form a loop or become intertwined 
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with a coil of small gut or twist upon their own long axis only when lheir 
mesentery is unusually long. As a rule, there is also some cougenital mal­
position of the crecum in these cases which are all more or less rare. I have 
recently seen a volvulus through 180° of the crecum an<l lower ileum, carry­
ing the former into the umbilical region. There was au ascending mesocolon. 
No symptoms had been caused. 

Any part of the small gut, especially the lower ileum, may, when suitably 
prepared, twist about its transverse axis. This may be caused by adhesions, 
shrinking of the mesentery, or presence for any time in a hernial sac. The 
occurrence of volvulus is one cause of persistence of symptoms after a reduc­
tion of a straugulated hcruia, and volvulusof a coil which has passed through 
au aperture or beneath a band may form, causiug strangulation which other­
wise might not have occurred. The whole small gut mny rotate when the 
attachment of the mesentery is very limited. The symptoms vary greatly 
in intensity. Intertwining of coils of small gut is very rare. 

(3) !NTUSSUSCEPTIO:S is, ou account of its frequency, one of the most im­
portant cauees of intestinal obstruction. In it a piece of bowel becomes in­
vagiuated into that with which it is continuous, either below or above; but 
the descending form is infinitely more common than the ascending or retro­
grade. An iutussusception (Fig. 236) consists of three layers; an outer 

Fw.236. 

sheath or inlllssuscipiens, an inner or entering layer, forming, together with 
the middle, '>'eturning or connecting layer, the inttususceptwn. An iutussus­
ception increases by continued infolding of the sheath at the upper angle or 
neck, and the lower angle or apex is constantly formed by the same piece of 
intestine that was first invaginated, almost the sole exception being in the 
ileocolic variety, which commences by prolapse of the ileum through the 
ileocrecal valve; in this the bowel forming the apex changes until prolapse 
ceases. The mesentery or mesocolon lies between the inner and middle layers 
and often causes by its traction marked cul'\'ing of the intussusceptum, and 
more or less of the sheath; this curvature may, however, be absent. It is 
remarkable wiLh whn.t ease the mesentery seems to enter the colon in cases 
of extensive ileocrecal invaginatioo. 

Treves states that double intussusceptioos are not uncommon, one inVagi· 
nation causing fresh infolding of the sheath so that it consists of five layers; 
triple intussusceptions with seven layers are rare. 

Any part of the bowel may be involved-the duodenum very rarely, how­
ever. In 100 cases, Leichtenstern (Ziemssen's Cyclopredia, vol. vii.) states 
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that about 4-1 would be ileoca:cal, 30 cnteric, 18 colic or rectal, and 8 ileocolic, 
terms which almost explain themselves. In the ileocrecal rnriety the ileo­
crecal valve forms the apex of the invagination, which may be so extensive 
that the valve protrud<:s from the anus and the orifice of the vermiform ap­
pendix mny be seen i it is the usual form in children. In the ileocolic form, 
the ileum prolapses through the valve and forms the apex; later the crecum 
becomes enfolded. The enteric invaginations are usually limited to a few 
inches, and are most common in adults. 

As a rule, there is but one intussusception; one causing obstruction may 
be associated with slight secondary ones, but Treves has been unable to find 
two coexisting obstructive invnginatious. 

It is uecestinry to distinguish, from the clinical intussusceptions above de­
scribed, certain others which form in the death-agony or post mortem. These 
occur chiefly in children, and especially in such as have died of brain disense; 
with few exC'eptious they affect the small gut only, are short, easily reducible, 
cause no vasculitr or other morbid changes in the bowel, are often multiple, 
and not uncommonly Dscending . 

.Mode of Prodiu·tion and Ca11Ses.-The experiments of Nothnagel (Beitr. z. 
Phy.~iol. tl. Path. d. Darmes, p. 42, 1884) quoted by Treves seem to show very 
clearly that intussusception may result from either irreg:ular contraction or 
paralyi5is of a segment of intestine. By faradization, Nothnagel produced 
au extreme ring-like contraction of a short segment of a rabbit's intestine. 
Above, the contraction may end abruptly or gradually, n.ncl, in the former 
case, a. slight and temporary ascending invagination1 having uo tendency to 
increase, forms by sliding of the bowel above over the contracted portion. 
Below, the contraction ends suddenly, and here a true descending invaginn­
tion forms by the drawing up of the bowel below over the contracted portion, 
and increases entirely at the expense of the sheath, ns was demonstrated by 
marking spots upon the bowe1. These ill\·aginations persisted for a time, 
but disappeared as the contraction of the bowel passed offi they were at 
once undone by stimulation of the bowel below tile invnginntion, whilst 
stimulntion above had no effect and stimulation of the sheath rendered the 
invngination more rigid. This form is the invaginatio apasmodica. The 
occurrence of an invaginatio paralytica also was demonstrated as follows: a 
segment of bowel was paralyzed by crushing; stimulation of the bowel above 
this cuuse<l merely the usual ascending contraction, but below it caused a 
typical descending invagination . 

In these cases the contracted or paralyzed gut seemed to act as a. fixed 
point whence the longitudinal fibres of the bowel could act and draw tbe 
normal over the abnormal segment i for the action of the longitudinal fibres 
extends over the line of meeting of the paralyzed or contracted and uucon­
trncted transverse fibres. Once started, increase is apparently due to 
perh~tal~is of' the sheath excited by the presence in it of the invaginated mass. 

The re~ults of intu::susception are : (1) l\Iore or le::s obstruction of the 
lumen of the bowel; and (2) more or less obstruction to the circulation, 
which induces greater or less swelling of the intussusceptum, incrensell ob­
struction of the lumen of the bowel, and frequently more or less gangrene. 
Exudation occurs upon either surface, that upon the peritoneal aspect lead­
ing to Lhe formntiou of fibrinous adhesions, whilst that into the bowel is 
usually bloody und mucous. It is obvious that the relative size of the in­
vaginated bowel and itti sheath, and the mobility of the part affected, will be 
all-importnut iu such a process as the above. The tighter the fit, the greater 
the interference with the circulation, the more likely is gangrene, the more 
severe the impression upon the nervous system, the more sudc.len and absolute 
the obstruction, the more intense the symptoms. Naturally, invaginations 
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of the small gut are usually more acute thn.n ileocrecal or colic, in which the 
symptoms may be Yery slight., and, on the whole, intussusceptions become 
less severe and more chronic after twenty. The more mobile the pnrt, the 
longer the invagination. 

Irreducibility may be met with early from swelling of the intussusceptum; 
adhesions between its serous layers are very variable, being often found in 
acute cases anJ. absent in chronic, and vice versa; on the whole they are 
more common in chronic cases, and offer little resi:stance to reduction during 
the first four or five days of acute. 

Gangrene, though very fatal, ranks as a mode of 1wtural cure ·with span· 
taneous resolution of the iuvagiuation. The cure depends upon the exi~ttnce 
of stout adhesions at the neck of the invagination before the sloughing in­
tussusceptum is cast off in mnss or in shreds. Before this end is reached, 
however, the patient is very likely to die of collapse, fecal abscess and peri· 
tonitis, hemorrhage, or septic poisoning of some kind. It is usually taught 
that a severe stricture is likely to result from tbe casting off of the intussus­
ceptum i but this is certainly far from common. Leichtenstern foun<l the 
genera.I mortality of 557 cases to be 73 per cent.; but of 1-19 cases in which 
the intussusceptum separated, only 41 per cent. 

The exciting cause of intussusception is doubtful in the majority of cases, 
the displacement occurring during apparently perfect health; acute or 
chronic intestinal catarrh, a mass of undigested food in the intestine, a blow 
on the abdomen, a general shock snch as that given to a child when it is 
"jumped/' and the presence of a polypoid growth which has been seized by 
the bowel below and passed down by peristalsis dragging its point of origin 
after it, have apparently been causes. In a very extraordinary case (ileo­
crecal) of C. Heath's (Univ. Coll. Hosp. Rep., 1881, p. 27), the ileoc:ncal 
valve was the seat of a large epithelioma. 

Intussusception is decidedly more common in males than in females up to 
thirty-five, when the relation is reversed. More than 50 per cent. of the 
cases occur before ten years1 a.nd about 25 per cent. during the first year 
(Treves). The symptoms may be extremely acute, causing death in collapse 
within twenty-four hours; or they may last many months, sometimes iuter­
mitting completely, antl ultimately causing death by marasmus. Acute 
cases (less than seven days) and subacute (seven to thirty days) are common1 

the latter being the most likely to recover by sloughing. 
(4) TRACTION A:ND CO:\IPH.ESSIO:s' BY ADHESIONS other than bands. Peri­

tonitis leaves many marks of its presence other than those which have received 
the special name of bands, and which may cause intestinal obstruction. They 
may be classed together under the heading of "adhesions." 

There are a number of cases which Treves speaks of as bending of tile 
bowel. In consequence of inflammation of a patch of its own serous coat, or 
of inflammation of a surface of peritoneum witli which it is in contact, a 
piece of bowel-sometimes very Jimited, sometimes many inches long­
becomes fixed in a more or Jess bent position to the abdominal parietes or 
even to the comparatively fixed viscera. Long periods may elapse before 
symptoms supervene. Then suddenly acute kinking of the adherent gut 
(usually large) is caused by its over-distention, or by displacement of the 
viscus to which it is fixed; or, usually in the small gut, a little peritonitis 
completely abolishes peristalsis, which is always much impaired in the ad­
herent segment, even though only the convexity of the bowel is affected, and 
symptoms of acute obstruction arise though the gut is patent; lastly, when 
much bowel is adherent in a straight line, in a bent position, or so as to form 
a letter N or M, the limbs perhaps being adherent all along, there is always 
much mechanical obstruction, evidenced by the usual clinical signs and 



COMPRESSJON OF 1'11E J30WEL BY TUMORS. 667 

hypertrophy of the bowel nbove, and cnmpJete obstruction may be induced 
hy n purgnth·e, indigestible meal, and other means. The symptoms are 
subacute or chronic. Cases of this kind are rare and much commoner in 
women than in men, being due, as Treves shows, especially to pelvic peri­
tnnitis, hernia (especially femoral), omental cancer, and gall-stones-all most 
common in women. 

fo other cases the affected bowel is not fixed, but intestine is malled together 
in various ways. Thus, inflammation of a herniated coil over an ulcer tend­
ing to perforate or a caseous gland may cause the formation of a loop of 
intestine of which the limbs may be adherent. only at their extremities (open 
loop) or throughout (closed loop). The formor acts chiefly as a predis­
ponent to obstruction 1 for it is the condition which favors volvulus or snar­
ing by a band. 

But the more acute kinking at the bend of the closed loop must cause 
considerable impediment to the passage of bowel contents, and this usually 
culminates in obstructiou. The limb nearest the stomach becomes more and 
more dilated until the <lescending limb seems to leave its side and may even 
be compressed by it; the communicating orifice is much narrowed, and any 
suddeu dilatation of the upper limb may bring about the impending obstruc­
tion. The symptoms are those of stricture of the small gut. 

In other cases the matting of the bowel by band-like or membranous 
adhesions may involve se\"eral coils, or the whole intestine in cases of tuber­
cular or other form of chronic peritonitis. The intestine is then bent and 
compressed in nil manner of ways, and chronic obstruction with its usual 
antecedent symptoms may result. I ha\•e, however, seen a case of tuber­
cular peritonitis, in nu oldish man, cause acute obstruction, for which 1aparo­
tomy was performed, and other similar cases are recorded. 

Bands of contracting lymph around a short piece of bowel may cause 
stricture of it. This is most common at the hepatic and splenic ffexures, 
where Leichtenstern thinks that the peritonitis is often excited by fecal 
impaction. It is rare in the small gut and apparently always either secon­
dary to ulcer of the mucosa or complicated by some adhesion and perhaps 
bending. 

Sometimes chronic peritonitis, especially from tabes, lends to such shrink­
ing of the mesentery that it drags back the intestine against the spine. A 
similar cirrhosis and contraction may result from mechanical congestion 
and in chronic Bright'R disease. In all these cases last mentioned the symp­
toms arc those of stricture of the small gul. 

(5) Cm·IPRF..SSION o..-· TUE BOWEL Uy tumors, nhscesses, or cysts external 
to it, or by the gravid or displaced uterus or an extrauterine fretation, may 
cause ob!!tructiou which is acute when due to sudden dieplacement on to the 
gut of the compressing mRss, chronic when due to such compression as a 
rapidly enlnr~ing kidney might exercise upon the colon. 

(6) STRICTURE OF TnE BOWEL, due to morbid changes in its coats, is of 
two kinds, 1a) simple and (b) malignant. The large bowel is affected by 
both varieties much more commonly than the small, and the rectum is the 
part which suffers most frequently. l\Iauy of the changes both of sruall and 
large gut, due to adhesions above detailed, must clinically be regarded as 
strictures. 

(a) Simple stricture is due to the healing of some non-malignant ulcer and 
consf'qncnt scar-contrnctiou1 the effect of the latter upon the lumen of the 
bowel heing proportionate to the size of the ulcer and to the direction of its 
long diameter-transverse or longitudinal. There are many forms of simple 
ulcer of the intestine, hut it is usually extremely difficult or impossible to 
decide to which a stricture is due. We already know that ulceration may 

42 
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be Jue to methm~icnl injury, such as strangulation by any !':thnrp bund, 
chronic inYaginat10u, or acute leading to gaugreue and separation of the 
part; Trcvt•s believes he has found two cases due to a blow and R. cartwheel 
over the abdomeu l'C'::ipectively, and one perhaps lo the pa!"~ugc of gall-swnes. 
Slljrcoral tticers, oval and running transver:sely round the gut, are common 
in the crecum, hepatic and splenic flexurea, and other pnrt.s of the colon 
a.hove an ob~truction, and probably often lead tu stricture. Stricture from 
typhoid ulcers is extremely rare, and tubercular ulcers, which are usually 
trunsver::;e, rarely heal; in either case the lower ileum and region of the 
valve of Bauhin is most likely to be affected. The chronic 1.dcer of the dtto· 
denmn, which owns the same, pathology as the chronic ulcer of the stomach, 
and is far more common in men than in women 1 may, it is said, cause str ict· 
ure. Chronic catarrh frequently causes follicula r ulcers; strictu re? Sub­
mucous gwnmcila may break down at auy point, especially the lower ileum. 
Dy.~entery destroys the mucosa on considerahle1 perhaps very extensive, 
tracts of large bowd startiug from the anus; and recovery often leads to 
stricture of the rectum or sigmoid flexure, and less often of higher points. 
The scar is so thick and irregular that Treves thinks cases of recovery from 
dysentery are sometimes mistaken for cancer. On thi! whole, stercoral and 
dysenteric ulcers must be looked upon as the chief causes of simple stricture 
above the rectum. 

(b J Malignant stricture of the bowel is, practically, always due to columnar 
epithelioma, which occurs in just the same form and undergoes the sarue 
secondnry changes as in the rectum (q. v.). It is very rare in the small gut, 
but, on the whole, increases in frequency from above down; the ileocrecal 
valve, hepatic and splenic flexures, and especially the junction of sigmoid 
and rectum, are its favorite seats. The growth is usually annular, and com­
pared with the thick and wide rings seen in the rectum, often ve_ry limited, 
sometimes appearing to the naked eye as a band of scar-tissue. Less often, 
free ulceration postpones stricture and may lead to gangrene or perfortttion 
of the peritoneum 01· some other organ or surface to which adhesion has pre· 
viously occurred. Affection ef' lymphatic glands is frequent, though some­
what late, and large masses not uncommonly form in the liver; generaliza­
tion is unusual. 

(7) N mv GROWTHS of the intestine other than epithelioma do occur-e. g., 
the mucous polypus, fibroma, lipoma, lymphoma, myoma, au11 adenoma. 
These are usually of small size and tend to become pedunculated; some of 
them are often 111ultiple. As already noted, they are an occasional cause of 
invagination. When large they may themselves block the lumen of the gut 
and induce symptoms of more or less chronic ob::.truction. Sarcoma may 
extend round the bowel and cause stricture. All these tumors, exc~pt the 
mucous polypi and fibrous warts, are rare, li1>oma aud myoma very rare. 

(8) FOREIGN Bonn;;s of all kinds have been swallowed internally by ac· 
cideut, or during sleep. Lunatics and hysterical women often swallow the 
oddest things. Fruit·stone.s, coius, false teeth, pins, needles, nails, }1air, cocoa­
nut fibre, strings, bits of blanket, clasp· knives, are examples. l\Iarcet (J!ed.­
Chir. Trans., \001. xii . p. 52) reported the case of a sailor who, during ten 
yeara, swnllnwed thirty-seven clasp-knives, and passed many of the111 per 
comm.. La,rge coins, plates bearing many teeth and armed with hooks, a 
door-key, and a small flute (Treves) have also been passerl. safely through 
the intestine; but, of course, the large au<l more angular a body is the more 
likely is it to give trouble. Pins and needles when swallowed ofLen work 
their way to the surface of the body at points fa r distant from the bowel a~d 
either escape or are cut out; Marshall (1lled.-Chir. Trans., vol. xxxv. p. 6D), 
however, has seen the duodenum completely blocked by a pound of pins. 
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Hair, string. nnd such materials frequeotly accumulate in tbe stomach, and 
mix:P1l with fi111.l nnrl mucus are rolle<l by its movements into a bull. 

Fort·ig:n bodies may pn~-. per anum.. after long re~idence in the canal with­
out doing harm, and tend to liuger, especially in the etnmach and crecum; 
hut they often excite ulceration au<l peritoniti:-;, ending in stricture, or the 
ukcr nrny pcrti1rntc the peritoneum, a neigbburing vi:)cus, or the abdominal 
wall, and the body mny escape through the fi:stula. 

G11ll· ... fonrs of size sufficieut to tause obstruction may enter the intestine 
through R. fi.itula, which is thought soon to heal, between the gall-bladder 
and duodenum i when stones enter the trnnsver.::;e colon they rarely if ever 
cause ohsLruction. Anything which has passed down the bile-duct almost 
always, hut not always, is too small to do mischief. Stones over three inches 
round h1tve been pai:;sed, but anything two inches in circumfereuce is very 
likely to become impacted near the juncture of duodenum nod jejunum or iu 
the lower ik•um . 

Rtoncs cause intense enteritis at points of impaction, and genernl peritonitis 
may sprrnrl thrne~. 

Calculi (en leroldhs) P-ometimes form in the bowel 1 and con!'list of either 
miu('rnl phosphates noel carbonates-when they are hard and firm; of fiLrous 
muteri11ls that have been swallowed (hair, oat-husks, cocoa-out, nn<l other 
vcgetttble fibre~)-when they are felt-like or velvety; or substances like car­
bonate of magnesia, which have been taken as medicine iu large amount­
when they nre hard but friable. These materials, together with food parti­
cles and mucus, nre moulded slowly by the bowels into a hard or somewhat 
e:pongy mn!:s which usually occupies the crecurn or rectum. The 11ymptoms 
are generally loag-continued coustipation 1 dyspepsia, and wasting; rarely, 
acute obstruction is induced by the impaction of a mass formed in the stomach 
or a diverticulum moving on and becoming impncted . The mass can usually 
be felt b,, abdominal or rectal touch. 

Fecal lmpaction.-In c:ises of chronic constipation the colon becomes mvre 
and more loaded with feces of a 6rm, clayey kind, becoming dr ier aud some­
times forming scybalous ma~srs in the sigmoid flexure and the rectum. This 
nccumulutinn results chiefly from feeb1e peristalsi!'-though insufficient se­
cretion, indigestible food. nnd the taking of too little liqui<l or of astringent 
driuk:.i, huve their share-and it naturally occurs most often and earliest at 
points of difficulty, viz., the crecum 1 the flexures, or rectum. At these points 
a fecal tumor can often be felt. In other cases the accumulntion of feces in 
the colon is enormous, and distends the bowel everywhere to a diameter of 
six or eight inches. Stercoral ulcers (p. 6.58) are common either just ahove 
an impacted ma~s of fecPs or in the crecum; and perforation, especially of 
the c::ecum may occur. 

Dr.w~O!'lil~.-There is perhaps no more difficult subject in the whole range 
of surgery thnn the diagnosis of intestinal ob::;truction. It may be consid­
ered uu<!Cr the four heudiags: l. Is the patient suflhing from intestinal 
obstruction? 2. Is it acute or chronic? 3. What is the cause? 4. Iu what 
part of the bowel is the obstruction situate? 

1. Ix the patient s1~0'eri1lg from, intestinal obstruction f The mere recogai· 
tion of iuterunl mechanical obstruction is sometimes by ao means ea~y : as 
Treves says,'' How many au(l diverse are the morbid conditions which excite 
simultaneously the great symptoms of obstruction, viz., puin, vomiting, and 
constipation!'' The most important of these are the following: 

.Acute peritonitis, especially perforati,·e or ariaing from inflammation and 
sloughing of the vermiform appendix. Usually before perforation takes 
pla<.'e there have bren symptoms connected with the stomach 1 intestine, or 
gall-bladder; or there has been a painful, ten<ler swelling in the right iliac 
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region. But the peritonitis may appear suddenly during perfect health, \\ ith 
intense pain and collapse, and these are the most difficult cases. The chief 
points of contrast between the symptoms of acute peritonitis (p. 601), aad of 
acute obstruction (p. 661), are these: Very intense cvllapse, ending fatally 
in twenty.four to forty-eight hours, is more likely to be due to perforation 
than to strangulation . Peritonitis is a febrile disease, the temperature rising 
to 102°-1° as collapse passes oft: and then being remittent with a maximum 
of about 102°; it usually fal1s before death . In acute obstruction the tem­
perature is normal or subnormal, but this may be the case also in peritonitis. 
In peritonitis the pain is iucrease<l by pressure, tenderness being marked and 
universal, and colicky exacerbations cease so soon ns the infiammation is 
general; in ohstruction the pain is often relieved by pressure and exacerbn· 
tions occu r. The abdominal walls in peritonitis are rigid and usually re· 
tracted at first, then uniformly dilated, and there are no visible coils; in 
obstruction the walls are flaccid, unless peritonitis supervene, meteorism may 
be slight and local, and coils of bowel may be evident. In peritonitis the 
patient usually assumes that position which most relaxes tbe abdomen. 
Vomiting is very variable in peritonitis, and is on the whole more urgent 
and much more commonly feculent in obstruction; but in volvulus of the 
sigmoid and acute intussusception this symptom is not prominent. The 
forcible escape of the vomit, without obvious effurt. "as if it were pumped 
up," is very characteristic of peritonitis. Constipation may not be absolute 
in peritonitis, and when the pelvic viscera are affected (puerperal form) there 
may be diarrhcea; on the other side, diarrhcea. is usual in acute intussuscep· 
tion, but in the great majority of cases the stools are mixed with bl.ood. 
Although there is no one symptom which is constant in, or diagnostic of, 
acute obstruction or peritonitis, the latter disease can generally be recognized 
when the complex of symptoms is carefuliy considered. But the diagnosis 
of peritonitis Joes not show that it is the cause of the obstruction, for peri· 
tonitis often supervenes upon acute strangulation; here we must trust lo the 
data of the onset of symµtoms. The differential diagnosis between acute 
obstruction and peritonit is of the kind meutioned is much less important 
now than formerly, fo r ifa patient has either, almost his on ly chance lies in 
laparotomy and direct tren.tment of the cause. 

Tribercular peritonitis at its onset rarely causes the symptoms of acute 
obstruction (p. 661). The presence of fever, cedema at the navel, of fluid in 
the abdomen, diffuse tenderness or a mass like a rollerl·up omentum i a his~ 
tory of previous illness with wasting, and perhaps abdominal pain and diar­
rhcea, or manifestation of tubercle elsewhere-e. g., lungs or testis-would 
raise the suspicion of some chronic disease. But when these symptoms are 
present the obstruction is usually of a chronic kind due to bending or mat· 
ting. Molignant disease of the peritoneurn may act similarly. 

'fhe most frequt>nt of all rnistakes in diagnosis has perhaps heen that of 
taking intussusception for dysentery or intedlinal catarrh. Paroxysmal 
abdominal pain and diarrhroa ur passage of bloody mucu5 with tenesmus 
should always lead to a careful examination of the abdomen fut· luruor of 
the character noted at p. 662. 

Pse11do·sfra11gulation is the name given to cases in which there are symp· 
toms of obstruct.ion, but no mechanical constriction of the bowel. 1. :\lore 
or less of the bowel is paralyzed from direct injury, such as strangulation or 
temporary impaction of a foreign body, or from inflammation spreading to 
the muscular coat from either the mucosa or serosa. 2. Reflex paralyFis 
may apparently be induced by severe irritation of nerves more or less 
directly connected with the solar plexus: hence the occurrence of symptoms 
iif strangulated hernia in some cases of inflttmed testis, especially retained, 
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of acute abscess in the abdominal wall, etc. 3. Symptoms of obstruction 
may arise from disease of the central nervous system-especially hysteria. 

Fagge records a case of internal strangulation admitted to Guy's during 
an epidemic of' cholera in a state of such intense collapse that it was snp­
posed to be cholera wilh retention of stools; and similar cases have oc· 
curred elsewhere. The severe abdominal pain of strangulation and ultra­
acule intussusception is of chief importance in cases wilh constipation; 
whilst in longer cases with diarrhcea, the 11 rice-water" stools and vomit, 
retracted abdomen and cramps of the limbs in cholera, are distinctive. 

Other diagnostic errors have occurred in connection with meningitis 
(Fagge i the obstruction was high up, the abdomen retracted, and the patient 
delirious), hepatic and renal colic, arsenical poisoning and certain cases of 
lead poisoning. 

DrAGNosrs OF 'fHE CAUSE OF OnsTRUCTION.-The main symptoms of intes· 
tinal obstruction are those of strangulated hernia-pain, shock, vomiting, 
and constipation; ancl, as in strangulated hernia· (p. 620 ), their urgency 
varies nccordiug as the ob:structinn is sudden au<l complete or gradual and 
incomplete. Hence the two great clinical groups of acute and chronic intesti­
nal obstruction have been formed. If certain pothological conditions always 
caused acute whilst others always gave rise to chronic obstruction the first 
step towards the discovery of the cause of the symptoms would be easy i but 
conditions which usually cause acute obstruction sometimes give rise to only 
subacute or even chronic symptoms, whilst there is not one of the morbid 
conditions which generally lcarl to chronic obstruction that does not occa­
sionally cause an acute attack-tbe first sign of even a stricture high up in 
the rectum may be such an illness. It is much more common, however, in 
cases of th is class, for an acute attack to supervene upon symptoms of gradu­
ally increasing obstruction-a portion of the canal, which has for some time 
been much narrower) or hampered in its functions, becoming suddenly eithn 
completely occluded or placed hors de combat, and this sel1uence of events 
may be regarded as characteristic of an important subdivision of the class of 
chronic obi;;tructions. 

Accepting the above classification of pathological conditions as being, in 
spite of its defects, the best for clin ical purposes, we find that acute obstruc· 
tion generally arises from : (1 ) Strangulation by bands or throu~h apertures; 
(2) Vol vu I us of the sigmoid flexure; (3) Foreign bodies-chiefly gall-stones, 
rarely bodies swallowed or enteroliths; and (4 ) Acute iutussusception. 
These conditions in their history, and the symptoms to which they give rise, 
differ sufficiently to allow of more or less accurate difforential diagnosis; but 
thl"re are eeveral other comparath·ely rare conditions which are usually 
indistinguishable by either history or symptoms frorn certain of the above. 
Thus under (1) must be included certain cases of volvulus of the small gut 
(p. 654) noel all cases of sudden compression by tumor or of acute kinking 
of' the same part; again, volvulus of the sigmoid flexure (2) is simulated by 
voh•ulus of the crecum and acute bending and kinking of the large gut. 

The sign., of acute obstruction in general are the fullowin~: onset sudden; 
pain se\·ere and con.!ltant, though there may be exacerbations, and usually 
referred to the umbilie:d region i collapse marked; vomiting early, frequent, 
and soon offensive or slercoraceous, and the quantity of urine is diminished 
in proportiou as the collapse and vomiting are severe; constipation absolute; 
meteorism slight or very great, usually first in central regions; coils of gut 
and peristalsis rarely seen; average duration one week or less. 

Clu·onie ob.,lruction, on the other hand, is due to: (1) Stricture of the 
small gut, malignant or simple, both rare, and the many conditions due to 
adhesions or to shrinking of the mesentery (p. 657) which cause the symp-
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torus of stricture. (2) Stricture of the large gut (malignant or ::;imple), 
winch becomes increa:;ingly common as we pass down the colon, and the 
etl~cts of adh~ion:S, which are less frequently J~lt than iu the i:imtdl bowel. 
(3) Fecal impaction i and (4) chronic intussusception. Symptoms like 
those of stricture of the small gut are produced by some \'olrnli (Jf it, by 
rare ca:ses of gall-stone or enterolith, by large pedunculatccl new growth:;;, by 
some gradually increasing tumors outsirle the bowel, and some volvuli of 
the c~cum. fo the second group must be included also cases of gradual 
compression by tumor and most cases of enterolith. 

The signs of' chronic ob1:1truction are: Onset gradual, i. e., preceded by a 
longer or shorter period, during which there has been increasing constiptt· 
tion, and not uucornmonly there is a history of prolonged attacks of con8ti­
pation with colic and some sickness, or of constipation alternating with 
Uiarrhma.; pain uot severe and distinctly intermittent, the inlerruissious 
being shorter the more complete the obstruction lTreves), or it may be 
absent; no early ( reflex) collapse; vomiting occasional and bilious, feculent 
late, if at ull, sometimes pro\·oked only by ta.king food or medicine, perhaps 
not appearing for days or even weeks after constipation has become absolute, 
and then long intervals of apparent improvement, free from vomiting, may 
occur; the secretion of urine is unaffected ; constipation is u~ually absulute, 
but in the slightest incarcerations, scarcely to be classed with the cases we 
are now considering, a small stool may occasionally pass i meteorism is very 
marked when, as is often the case, the obstruction is below the splenic flexure, 
for the thin abdominal walls yield <'ontinuously, though perhaps slowly, under 
the constant pressure; outlines and movements of distended coils of bowel 
are frequently visible through the ab<lominal wa.ll, because their muscular 
coat lull! becorue hypertrophied above au obstruction of some standing, and 
this in many cases has Jed also to some emaciation an<l thinning of the belly 
wall. 

Cases in which acute symptoms supervene upon chronic are distinguished 
from the tru1y acute by the slighter intensity of tbe pain, collapse, and other 
symptoms; frt::quently by the presence of visible coils anrl periotalsis-phys­
ical signs of an old-standing obstruction-and by a history pointing in the 
same direction. These cases really belong to the chronic group. 

Mistakes are liable to arise when a gradually increasing obst.ruction gives 
rise to no symptoms until it becomes suddenly occluclc<l. and intense symp­
toms forthwith appear; when in a case ofstrangulatiou by barn] or through 
an apert.Urc there is a history of' previous slighter but similar attacks, or 
when in gall-stone there is a history of intestiual trouble leading more or le:"S 
rapidly up to a 6nal acute attack; and such a coincidence us increasing 
chronic cou~t.ipation (::iay f'r()m sedentary life) and strangulation hy band is 
quite po:':::ihle. Indeed every step of the diagnosis bristles with difficulties. 

DrFFEHE~TI.\L D1AG~os1s OF TIIE )lax~ CAUSES OF ACUTE UnsTRUC­
Tro~~ (the symptom:i in general are given at p. 661).-In strangulation by 
bands or thro11yh aperlnres, which io most comrnon iu young adults. and rare 
after forty, thert:: is Yery often a. hi:"tory of' previous peritouiti::!. The symp­
toms arc typically those of acute f)bstructiou, the pain being often exceed­
iu~ly severe, and vomiting frequent, early, and soon feculent; the collapse 
marked; metcorisnJ is u::;ually slight and central, the abdominal walls 
remaining lax until peritonitis sets in, as it may do after some days, when 
tenderness appears. 

Volvulu~ of the sigmoid flexure is much commoner in men than in women, 
is rare before forty, and is usually preceded by chronic constipation; pnin 
is less severe than in the foregoing, may be intermittent for a time, and ib at 
first referred to the umbilicus; but as peritonitis sets in early, tbe region of 
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the ~igmoid flt<xure becomes both painful and tender, and the nb(lominal 
walls get rigid; collap~e is le~a than in strangulation by bnuds, and vomiting 
i~ lutl'r in om;et, irregular, does not as a rule become foculent, and is by no 
nu:aus a mnrke<l feature; meteorisru hegius early in the left iliac and hypo· 
gastric regions, spreads into the umbilical and epigastric arere, producing nt 
thi:; stage the form of belly characteristic of the obstruction of the 8llHtll 

gut lflw down (Treves), and continues to increase rapidly, soon becoming 
very great, and cau$:ing more or Jess dyspncea; tenesmus sometimes occurs, 
but nothing e!:!capes per anum . 

.Acute i11tu.m.1.8reption is rather more common in males, and the great 
majority of' tht cases occurs during childhood, especially in the first year. 
In rnre cases (ultra-acute), almost all in very young chiltlren, pain and 
collapse prove fatal within twenty-four hours. Usually pain is nnt severe, 
and occurs ut fin:;t in paroxysms which pass more or less quickly into 
coutiuuous pain, with paroxysmal exacerbP.tions; usually it is umbilical, 
bul may he localized to the invagination, which may soon become tender 
from peritonitis, and this complication will cause more or less rigidity of the 
alulominal wnll, followed by genera l distention; collapse is the more marked 
the younger the patient; vomitin_g- usually does not occur early, is not urgent, 
and doei; not hecome feculent till late; unlees peritonitis sets in, meteorism 
is slight and central 1 or absent. But the characteristic symptoms of intus­
susception are tenesmus, which is the more marked the nearer the invagi­
nation approuches the anus i the pa'.':sage of bloody mucus; the frC'quent 
escape of small quantities of feces, absolute constiration being exceptional i 
the discovery of a tumor on palpation of the abdomen and often of a 
muss in the rectum; sometimes the escape per anum of tbe intussusceptum 
which has sloughed. The tumor is sausage·shn.pecl, rarely more than six 
inches long, often distinctly curved, resonaut or sub-resonant on percll~sion, 
most commonly found in the hypognstric and right iliac region~, aucl may 
often he traced thence along the line of the transverse colon ; it varies 
much in distinctness, und becomes especially plain during :rn nttack of 
col icj manipulation may excite perceptible peristalsis in it. Thenbsenceof 
a tumor shou ld not be concluded until the abdomen 11as been explored 
during a pain, nod under chloroform if meteorism or rigidity of the abdomi­
n·al wall is present. Fagge and llutchinson think that a tumor of this 
kinrl may t hus always be discovere<l 1 unless the patient be very fat i Tre\•es 
snys that it has been discovered in less than hair' the cases. It may be simu­
lated by a tecnl ma!":;, an omentum matted by tubercular inflammation or 
S1Hne less common intra-abdominal mass. As to the rectal rna.ss, it is best 
dearribed as" like a large os uteri i" it may be continuous with a left iliac 
swelling, or protrude some inches from the anus, when it must be distin­
guished from prolapse of the auus or rectum . 

As before pointed out, the symptoms of intussusception vary extremely in 
intensity, and as cases occur, especially of the euteric form, in which pain is 
very severe, collapse ~reat, vomiting frequent and soon feculent, constipation 
absolute, and tenesmus, bloody discharge, and tumor are absent, it is obvious 
that their differential diagnosis will be impossible. 

Ob.~irl(clion by gall stone is four times as common in women as in men 
(Treve~). nnd the patients are almost always overJorty. There ma.y be a 
hi':'ltury of hepatic colir, of passnge of gall-stones per amon, or of peritonitis 
ahout the µ;ull-hhulder; but more often there is none i when there is such a 
history, symptCJlllS of obstruction may not occur for some weeks. They are 
those of nc·ut(' ohstruction, but vomiting is early and specially profuse, and 
pain un<l rollnp!?e are mucb less marked thnn in strangulation by baud, 
which it most rrt'lcmbles: n1eteori.sm is sl ight, and, in rare cases, a. tumor 
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~~h:c~~~1~;~~1i:d b~;0t!:~ts:~~n~~r P~s~~~~d~ft1~~cT.ary~~!eil~1:is08~~~n~=~s:~~ 
of a. stone down the gut may be traced by progress of pain and attacks of 
temporary but severe obstruction. 

A gall-stone causing chronic symptoms can scarcely be recognized, and 
only a history strongly pointing to it or a hard tumor would lead to the sus­
picion of a foreign body or enterolith causing acute obstruction. 

DrFFERENTrAL DrAG~OSIS OF THE CAUSES OF CrrRONIC OnSTRUCTIOS"; 
STRIC'l'URE Of., TIIE SMALL GuT.-This, either simple or malignant, is rare1 

but it expresses best the kind of obstruction characteristic of the group given 
at p. 657, of which compression is the commonest member. Simple strictu re 
occurs usually from twenty-five to thirty-five, malignant from thirty-five on­
ward, but is uncommon before forty ; the latter form causes on the whole 
more rapid emaciation than the fo rmer, and iu it a tumor can, not infre­
quently, be felt. A history of some kind of ulceration, of peritonitis, st ran-

fi~!~~e,~il~~~iic~~ ~~d'~:~~n:~mt~;~:b~~:i1/1-t~0t~~~:~:tt11~ bn°:t~1r~r o~af~~ 1;!~h~~ 
logical state; distinction by symptoms and physical signs is usually impos­
sible. The onset is gradual, the patient suffers from attacks of colic, 
prostration, nausea, sickness, and constipation, which get more frequent and 
severe, while he loses flesh more or less rapidly, the attacks may appear 
without obvious cause, but are often excited by food-especially indigestible; 
they pass off after a time, the constipation sometimes yielding to <liarrhcea, 
perhaps after the administration of a gentle purge; but in a severe attack 
even this will make matters much worse, and a strong purgative may induce 
complete obstruction. Ultimately complete obstruction supervenes i consti­
pation is absolute; pain constant with attacks of colic, relieved by pressure; 
vomiting not severe, becoming foculent late; meteorism slight; epigastric 
and central peristalsis marked. 

STRICTURE OF TilE LARGE GuT.-The differences between simple and 
malignant stricture are the same as in the small gut, and the diagnosis of 
the variety of simple stricture, if possible, depends upon the history. The 
onset nod course are similar to those in stricture of the small gut, but in the 
occasional and final attacks all the symptoms are less severe and later. 
Progressive constipation is a much more marked feature, and aperients or 
euemata are usually required to procure every action; but diarrhcea not 
uncommonly occurs, being excited either by the ulceration causing a simple 
stricture or by the irritation of solid feces retained above an obstruction. 
Blood is not uncommonly passed, especially in malignant cases; tenesmus is 
frequent, and feces rnay be shaped when the rectum is the seat of mischief; 
meteorism becomes increasingly marked when constipation persists and the 
abdomen at first assumes the bro~d form; peristalsis is marked, and may, 
rarely, obviously cease at the stricture; a cancerous tumor is frequently 
felt through the abdomen 1 and examination by the finger or hand in the rec­
tum will reveal an obstruction low down. 

FECAL DIPACTfON is most frequent in women as a result of sedentary 
habits, neglect, or an hysterical desire to excite interest. The history is cos­
tiveness lasting for months or years, together with the dyspepsia, loss of 
appetite, foul tongue, sallow tint, piles1 hypochondriasis, and general ill­
health characteristic of confined bowels; aperieuts and euemata have become 
constaot necessities, nod in spite of them the intervals between the actions of 
the bowels have lengthened to perhaps weeks or even months. The surgeon 
often finds a fecal nrnss at some point of the large gut. It is firm, irregular, 
movable or fixed according to the connections of the bowel it occupies, neither 
painful nor tender, sometimes retains an impression of the finger, and ruay 
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remaiu at the same spot pnhaps for weeks without causing absolute obstruc­
tion ; it usuall)I disappears under enemata. Ia prolonged attacks the abdo­
men swells, there is more or less colic, eructation aud nausea increase and 
finally pass into vomiting. An enema well administered will probably 
relieve, and under proper treatment the patient may get quite well; or simi­
lar attacks may recur, and ultimately, though very rarely, neither enemata 

~~~ie~~r5~~:fs e:c~~~~~io?,~~~~o~=ti~~ ~~m~e~~c~~,s~rru~f~~ngl:ie:g:ndr ~~~r:l~~ 
ru~~u;:e~f ~~d b:~:~1;e symptoms may supervene upon the above at any 
moment, from volvulus of the sigmoid flexure (p. 662), sudden complete 
obstruction of a narrow passage, development of peritonitis over a fecal im­
paction, or paralytic distention of a segment of the bowel. 

The great difficulty in these cases is to be sure that the fecal accumula­
tion is not occurring above a stricture of the colc""', the special signs of which 
musL be carefully looked for. 

CHRONIC IN'fUSSUSCF.PTrON is that form which lasts from one to many 
months. It is more common in males than females, in adults than cbildreii, 
and is usually ileoc::ecal, rarely enteric, but Goodhart has lately recorded a 
case of jejunal invagination lasting twenty months. The previous history 
shows nothing of value. The onset may be sudden, the symptoms soon quiet­
ing down, but it is usually gradual. The course is very variable, and is made 
up of attacks of partial or complete obstruction alternating with intervals of 
absolute or relative ease. A.II the symptoms are exceedingly irregular: there 
may be much or little pain or vomiting, but usually neither is severe, and 
vomiting is very rarely stercoraceous i the bowels may be confined, loose, or, 
rarely, normal; the motions ue often mixed with blood, and tenesmus 
occurs when the lower part of the large bowel is affected. The discovery of 
a tumor (seep. 664) in tLe abdomen or rectum is of chief importance, and 
is usually possible: it is rarely tender. l\Ieteorism varies with the constipa­
tion and is rarely marked; colic and visible peristalsis occur. 

This form does not tend to cure it.self by sloughing: 1.mless relieved by art 
the invagina.tion tends to increase and the patient dies of exhaustion or peri­
tonith~. 

SEAT OP OnsTRUC'rION -It is most important for purposes of treatment 
to know: (1) Whether the obstruction is in the large or small gut; and (2) 
'Vhereabouts it may be in either of these segments. 

(1) Small or large gutf This question resoh,es itself at first into that of 
acute or chronic! (p. 662)-the supervention of acute upon chronic symp­
toms being included in the latter class; for acute symptoms are generally 
due to obstruction in the small, chronic to obstruction in the large, gut. In 
dealing with acute cases we must, howevu, remember that volvulus and 
acute kinking of' the large gut produce symptoms which it will tax our diag­
nostic skill to distinguish from those of sudden complete obstructions in the 
small guL. 

Again, in cltronic cases, mild and late symptoms cannot be held to imply 
that the obstruction is in the large gut, though, a priori, it is probably so, 
stricturing of the large gut being more common as a cause of obstruction 
than stricturing of the small. As the treatment differs materially according 
as the obstruction is in the small or large gut, we must endeavor to ascer­
tain this fact by attention to the points noted under the differential diagnosis 
of stricture of the small and of the large gut (p. 664). 

(2) Position of the obslru.clfon: (a) In the small gut. Sudden obstruction 
high up causes early and profuse bilious vomiting which often relieves tem­
porarily nod is much nggra\'n.ted by food. l\ieteorism may be absent and 
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the abdomen hollow; or it may be slight and epigastric. Gradual obstruc­
tion high up causes symptoms somewhat like thoseofsteno~iSoofthe pylorus, 
including dilatation aud hypertrophy of the stomach ancl gut above. Io 
sudden obstruction low <lown vomiting may be very urgent, gins little relief, 
is le:-<s affected by food, and becomes feculent early i meteorism is epignstric, 
umbilical, and hypogastric:. the abdomen appearing somewhat 11 pointed" in 
the region of the navel. This appearance, however, is simulate<l by disten­
tion of the sigmoi1l flexure in volvulus (Treves). It is lost more or less 
quickly by lateral extension, and in many cases of obstruction of the large 
gut low down it is impossible to say that the abdomen is broadly distende<l 1 

thollgh it may not be typically pointed. The localizing value of meteorism 
is therefore not great. In chronic cases, from matting, etc .• mcteorism may 
be slight. In malignnnt stricture a tumor may be felt. Evidence thnt an 
enema has reached the c::ecum would almost certainly indicate that the colon 
was free. 

(b) In the large gut the seat of obstruction may be revealed by (1) Fixed 
pain at the spot. (2) Cessation here of obvious peristalsis (rare). (3) 
Obvious dilatation of the colon above it1 especially with frex in chronic 
cases; or, without this, bulging of tbe flanks giving a broa1l shape to the 
abdomen i or bulging upon the right side with greater resistance here than 
on the left may point to obstruction at or below the hepatic flexure . Fagge 
cautions against mistaking for a distended transverse colon a segment of 
much dilated small gut crossing the epigastric or umbilical region; the 
tramn-erse colon when distended loops down toward the symphysis. If any 
part of the colon is plainly distended, it is a valuable sig11 1 but absence of it 
docs not imply that the obstrur.tion is in the small gut. ( .J-) Discovery of 
a tumor by palpation through the abdominal wall. (5) Discovery of a 
strictllre by examination with the finger or hand introduced in lo the rer.tum. 
(6) The pui=sage of a long tube: this is useless, for the tube hitches in folds 
and natural bends1 and seems to indicate a stricture, or curls upon itself 
beluw an obstruction and seems to pass far beyond it. (7) The injection of 
measured quantities of fluid per anum, the rectum being said to hold one 
pint, the sigmoid flexure two pints more, and so on (Brinton). This also 
is useless, for the cupacity of' the rectum and sigmoid flexure varies greatly­
the rectum alone may retain three pints (Treves); some patients soon strain 
and expel the fluid; in other cases fluid may actually pass through the 
stricture (Fagge). (8) By auscultation of' the colon during the administra­
tion of au enema the fluid may be traced along the bowel even to the crecum. 
It is, however, diffi<~ult to localize the sounds, which are heard everywhere, 
and some of the objections to the last method hold. 

The EXA;\IDl'ATION OF CASJ~S OF SUSPECTED INTESTINAL OBSTRUCTION 
must be most systematically conducted according to the order which is usual 
in the investigation of abd0minal cases. We append a plan: the meaning 
and bearing of the various questions will be evident to any one who has 
rE.>nd the foregoing parugraphs. 

HiiJlon;-most importent i divided into" history of the attack 11 and" pre· 
vium1 history." 

HtiSTOHY OF' THE ATTACK: Onllet-exact date, sudden or gradual? lo· 
ten!:.lity of collapse? }'ever? Rigor? Thirst? Order a11d times of appear· 
ance of symptoms. Take up each symptom and note its history from day 
to da.y in acute, from week to week in chronic, cases. 

Pain-time of onset, chn.racter, severity, and original situation, variations 
in intensity and po~ition since, constant, remittent, or intermittent, and, if 
intermitteut, the duration of the painleES iulervals. 

Te11derne8s! 'Vhere? 



PIIYSICAL E:X.A.llIXA'rION. GG7 

Vo111iliug-tirne of onset, frequency, with or without exciting cause, 
u pumping." 

"Vomit-quantity and nature of? 
Uri11c-11uautity, dysuria? 
Stute uf bowel11-absulute constipation, diarrhrea, passage of flatus, blood, 

and mucus, teuesmus? 
State uf abdom.i11al ualls-early rigidity anU retraction, early localized 

S\\clling nnrl its seat, visible cCJils and peristalsis? 
The 1•nE\'JOUS m~TORY may give some clue to the cau:sation of the case, 

to the pathological coudition which is producing the symptoms. First 
ascerh\iu the /$late of the bowels for some time previous to the allack-normn.1, 
iucreasing con.:;tipa.tion 1 constipation alternating with diarrbreit, or attacks 
of ob.struction, p~rhnps slighter than, but still similar to, the present-fact:s 
which would indicate that the obstruction is of a chronic nnture eveu though 
the symptoms of the present attack be intense. Attention will be drawn to 
almost all cnses of rectal stricture by the answers to the abnve questi•rns. 

The causes of iutestinal obstruction of which the patient is likely to be 
able to give any history are : The swallowing of a fot·eign body or bodies, or 
of mnterinls likely to give rise to au enterolith; a specially indigestible 
meal; inj ury to the nbdomen, including any operation (even tapping-) upon 
the peritoneum; violent cffiu·t in relation to the present illness. P~ritonilis, 
almost always lucalized an<l due-to peh·ic trouble (in women), to typhlitis 
(chidly in men), to tubercular disea.se of mesenteric glnnds (ch iefly in 
childhood), to injury of the peritoneum, and especially the slight or grave 
damage which i~ often iuflicted upon iutestiue or omenlum in a hernia. 
The existence, past or present, of a hernia, and of troubles (especially inffam­
matio11 or strnngulation) connected with it, should nhrnys be specially 
inquired for. There are many other causes of local peritonitis, such as the 
various ulcerations of the gastro-intestinal tract or inflammations of other 
viscera; so a geuernl questiou with regard to abdomi1rnl nnd intestinal 
trouhl e!:l should be put. Hepatic colic, gastr ic or duodenal ulcer, typhoid, 
dy~entl'ry would then be mentioned. The patient nmy have been aware of 
the pn.•sence of an abdominal tumor, and under this hencliug comes the 
pregnant uteJ'us. A history of marked wasting may lead to a suspic ion of 
malignant growth or with other symptoms of tuLercular peritonitis. 

PuY:-\ICAL ExAl\IINATION. In.~peclion of ihe Patient.-Note: the aspect, 
with rdlirence to puiu and collapse i habitual position 1 whether dorsal decu· 
hims with knC'es drawu up; the avoidance of movements which require the 
use of the abdominal nulscles; respiration, whether frequent, shallow, and 
thoracic i eructation a.ncl hiccup; \'Omitiug, with or without effort; characters 
of vomit and of anything passed per anum. Order all dejecta to be kept 
for in:-;peC'lion. 

ln:~peclion of the Abdomen.-Note: the presence of any hernia, the state 
of tht! walls, flaccid or rigid i any distention, the regions affected, and the 
general form of the abdomen; visible coils and peristalsis; redema about 
umbilicus. 

Palprr.tion will show the state of the walls. First examine carefully all 
the ordinary a111] extraordinary hernial regions. Theo note tenderness, 
general or loc:tl, n tumor or an ill-defined resisting mas:s. The patient 
should lie on hi:; back with shoulders raised and hips well flexed, and 
brenthe easily. Before free palpation is employed, the surgeon shrrn ld 
feel pretty clear thut he is not dealing witli a case of acute peritonitis or 
typhlitis. 

Perctmdon of the abdomen should be systematically employed, and reso-
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nance or movable or fixed dulness must be interpreted as usual. It does 
not often yield indications of much value in these cases. 

Auscultalion is of value only in conjunction wit.h injeetion of the colon to 
learn how far the bowel is permeable to fluids. 

Digital examination of the rectum should never be omitted. It will reveal 
the presence of fecal masses, enteroliths, stricture of the rectum, and of 
many ileocrecal, colic, and rectal invaginations. In cases in which there is 
strong reason to believe that a stricture exists at the junction of the sigmoid 
flexure and rectum or low down in the flexure, a small hand-under eight 
inches in circumference-may be introduced into the rectum to perfect the 
diagnosis. 

METHODS OF TREATMENT. 

(1) GENERAL POINTB.-There are certain points which may be spoken of 
in a general way . 

.Aperients.-It may be taken as a rule to which there are few, if any, ex­
cept.ions, that a purgative should never be given in a case of true intestinal 
ob!;truction. In cases of chronic constipation the bowels may respond to a 
full dose of calomel, elaterium, or croton oil, when milder means have 
failed; but, except for the relief afforded by the action, the patient is worse 
rather than better for the treatment, and in the worst cases-those spoken oi 
as "fecal impaction"-the purgative may not cause the bowels to act, but 
induce vomiting and much pain. Io cases of persistent or gradually increas­
ing stenosis of the bowel a strong purge bas again and again induced symp­
toms of more or less acute obstruction by hurrying a large quantity of stuff 
into the bowel above the constriction and choking it, after which the violent 
peristalsis causes vomiting; but in the early stages of these maladies gentle 
laxatives, such as ol. olivre, sulphur, aloes in small doses, administered so es 
just to insure softness of the intestinal contents, are very valuable, especially 
when employed with a liquid and digestible diet. Even these, however, 
should be given up if there is rapidly increasing meteorism, visible peristal­
sis, or vomiting. In acute cases purgatives administered in doses of t to 1 
oz. are usually vomited at once, but those given in very small quantities do 
the greatest harm by increasing peristalsi::i and hyperremia and secretion of 
the intestines. Nothing of the kind is permissible. 

Simple enemala act in two ways : first by exciting peristalsis, which uffects 
the large gut chiefly, though rarely the small is thrown into violent action 
even by a digital examination of the rectum i and secondly, by soaking into 
and softening fecal masses. The peristalsis ordinarily is gentle and is not oi 
long continuance, so it may be regarded as well under control rompared with 
that excited by purgatives. Consequently enemata may be continued safely 
in cases of obstruction after purgatives have been abau<lon,ed. It is an ad· 
vantage in all cases of obstruction to have the lower bowel empty at the 
start; but the cases in which enemata form a valuable mode of treatment 
are those of fecal impaction, enterolith with chronic symptoms, stricture, 
bending and compression by adhesions of the large gut, al::io similar cases in 
the small-though the latter are less amenable to their influence. (Intus­
susception is here omitted, enemata having a different action in it.) In all 
these the symptoms are chronic i if seen early there is no urgent need for 
immediate relief, so mild measures, even if their success is problemfltical, may 
be fairly tried; and as the cause of the complete obstruction in all is impac­
tion of a fecal mass in an inert segment of bo~vel, or above or in a strictur~, 
or over.distention of the segment of gut above a bend, or a little local peri­
tonitis over a fecal mass, we may obviously hope that under favorable con-
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ditinns it will be O\·ercome, aud that the patient will recover or be granted a 
rqm~ve. Gentle peristalsis reaching. as we hope, but little higher than tbe 
ob~truction, and the gnu.lual softening of the obstructing mass, will certainly 
favor the removal of the cause. In many cases it is necessary also to quiet 
the peristalsis of the small gut to give the patient ease, and to prevent greater 
accumulation immediately above the obstruction; this is to be done by opium 
see below). In acute cases-disregarding their special action in iatussus­

ception-enemata are worse than useless once the lower bowel has become 
cleared i after this they exhaust the patient for nothing. 

The enemnta employed in chronic obstruction and intussusception may be 
spoken of as" forcible," for as much liquid is injected as the patient can bear. 
Cold soup and water, olive oil , or thin gruel, is generally used. The patient 
should lie upon the left side, inclin ed forwards, and the enema should be run 
iu slowly from a tsiphon-douche hung two or tbree feet above him, nud con­
nected with a Luud's inflator (Fig. 237). 

F10. 237. 

Lu11d'1 i11Hator-a Hlgginson's 1yringc, co1111ccted with a 1pe<:ial handle. 

If this is not at hand pass a long rectal tube, wrap a little tow round it, and 
let an assistant press this hard against the anus and push the buttocks strongly 
together. A Higginson's syringe (Fig. 237) or other enema apparatus gives 
more pain than does the siphoo . Kneading the colonic region helps the 
entry of flui<l. The enema should be forcib ly retained as long as pos.<Jible. 
Too much pressure must not be used: the bowel has been burst at Guy's 
(Fngge). 

V. Ziemssen (according to Treves) strongly recommends enemata of car­
bonic acid to excite peristalsis or to enable the surgeon to map out the colon. 
Ile pours into the bowel through a long tube to wh ich a funnel is attached 
a third or fourth part of 300 grains of bicarbonate of soda, follows this with 
a proportionate part of a. solution of 225 grains of tartaric acid, and then 
runs in snme wuter to clear the tube. This is repeated twice or thrice when 
etforvesceu('e of the qunntity first in1roduced may be supposed to have ceased. 

Opium. is invaluable in certain cases in which it is all-important to check 
pt!ristnl:oi~ and to relieve pain . There is no better example than that of in­
tu,.susception, in which, once started, progress and pain are due to peristaltic 
ac:tion. Given early it is quite possible that spontaneous reduction may 
occur, as in Nothna,qel's experiments, after cessation of the stimulating cur­
rent (p. 6;)5 ). In chronic ob~tructions colic may be rnbdued and vomiLing 
po~tpom·d whih;t enenrnta aucl other means are tried i and in cnses where no 
operation is mcditatl'cl ur possible large quantities are requ ired to make li fe 
bt'arable. Iu nculc stra11gulatiou with violent pain and marked collapse 
the eflfct of' opium i8 very marked, the pain and vomiting soon cease, the 
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temperature rises, the skin warms, the puli::e becomes fuller, an<l the patient 
seems to be recovering. Herein lies the danger of opium: it mn~b the 
symptoms-the strangulation remains unrelie,·t:d 1 progrrss towards gangrrne, 
perforation, peritonitis, etc., is uninterrupted, and yet the patient is comfort­
able and markedly better as regard~ symptoms than at the om•et. A surgeon 
called to a case thus drugged may have the grente.;t difficulty in <lt:termin­
iug the true state of matters. E\•en tbe surgeon who gaxe the opium is apt 
to be misled, and, hoping that the patient is really better, to delay direct 
treatment until it is too late i for, in internal obstruction, time is quite as 
important an element in treatment as in strangulated heraia-tverything 
depends on the state of the gut. 'Ve believe that the safo::;t rules with re­
gard to opium are: (a) To give it in cases of typically acute obstruction 
only as a means of combating collapse or as the first means of treatment 
when acute intussusception is diagnosed or suspected; in eilher rase 12 to 
2-1 hours will be the outside time to allow for this experiment, nod if the 
obstruction still persists further treatment should be undertaken. (b) To 
give it in cases of' chronic obstruction and cases of acute supervening upon 
chronic symptoms, in which there is pain to be relieved, and to continue its 
use when it is believed that operati\'e relief is impossible; in other in~tances 
it is to be employed only so long as there seems reason to hope for relief from 
non-operative measures, but here, as in slightly strangulated herni::e (p. 625 ), 
tl1e surgeon must always beware of waiting until the patient's strength 
(indicated chiefly by aspect and pulse) is failing. Opium, when used m 
obstruction, should always be given hypodermically in the form of morphia. 

Feeding.-Part of the patient's exhaustion is due to inability to retain and 
absorb food taken by the stomach. In chronic and subacute cases digested 
food in mo<lerate quantity, or the substances suggested by '1 horn as (see below) 
may be given, so long as they do not excite vomiting; and enemata or 
pancreatized milk, milk-gruel, or beef-tea should also be used. In acute 
cases, and whenever food taken by month causes vomiting, ice only can be 
given in this way, all nourishment being given by bowel. Unfortunately 
enema.ta also may excite vomiting or very painful peristalsis. In cases in 
which feeding by mouth is possible there can be no doubt that it is better 
to give only just sufficient food to maintain the patient's e.trength (i.e., to 
underfeed rather than overfeed), aliment likely to leave little residue being 
chosen . 

Opium and Diet.-This is an old form of treatment which has been em­
ployed empirically, i.e., without reference to the nature or sent of obstruc­
tion. It has recently been warmly advocated by H. 0. Thomas ( Inf£stinal 
Di:sea.~e and Obstruction), who regards it as giving, on the whole, the best 
results: nod in support of this view, he points to the great difficulty of 
differential diagnosis and to the high mortality which lrns hitherto atteuded 
the operative treatment of obstruction. Tbomns admits that certain eases 
require operative interference, and be Jeans towards primary enterotoruy. 

According to Thomas, the patient must be kept at perfect rest in bed, 
warm, and well covered-except the nbdomen, which is to be cooled by ex­
posure; the foot of the be<l should be raised ten inches that fluid may not 
gravitate to the obstruction and increase tbe pressure there. Morphia is to 
be given hypoderrnically to free the patient from all pain. The diet ordered 
is the following, and is of chief importance: arrowroot, sago, or ground rice, 
cooked with water, for milk generally aggravates the symptoms; pea, lentil, 
or bean flour cooked with water tlUcl carefully strained: a little wine, brandy, 
nutmeg, sugar, salt, pepper, and butter, may be used to flavor; occasionally 
some flesh broth is al lowed. E\'erytb ing must be liquid, containiug no solid 
masses, and food is to be given in as small quantities and as seldom as the 
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patient's hunger and thirst will allow. Thomas says that under this treat· 
menl a patient's stamina will not suffer much in six weeks, before tbe end of 
which time the obstruction usually gi\'es way: if the patient dies, it is from 
th~ disease, not from temperance. Should the bowels act, continue the treat­
ment until they are regular. 

I1wer;jion and suceussion o.f the patient may be tried before operation on 
cases, chiefly subacute, of doubtful diagnosis, in the hope that some loosely 
nipped beruia or strangulation rnRy be reduced as the intestines gravitate 
towards tbe diaphragm. Tbc patient is fully anresthetized, and then sus· 
pended Yertically by his knees placed on the shoulders of a man who rises 
on ta his toes and drops sharply on to his heels alternately. The abdomen 
may be gently palpated. In a successful case under Marcus Beck a loud 
gurgle and a feeling like the reduction of a large hernia were perceived; but. 
such successes are very rare. 

PALLIATIVE OPERATIONS: Puncture of the lnlesline.-A t.roc::ir or aspirato1~ 
needle (a line in diameter) is thrust at one or more points well into distended 
coils of gut, nucl left there for some minutes until gas, with perhaps some 
fl.uicl frex:, ceases to escape; it may be cleared from time to time with a blunt 
rod, and in withdrawing it a finger should be placed closely upon its opening 
to prevent escape of frex into the peritoneum. In chronic obstruction such 
punctures have often given great temporary relief, and have been rnany 
times repeated without ill effect; but in cases of acute and great dilatation, 
and especially with peritonitic softening of the bowel, even small punctures 
may leak. 

Same cases of unknown nature have most unexpectedly recovered after­
such punctures; possibly the over-distended segment above au obstruction 
was relieved, or a dilated strangulated coil was emptied, but the chanceS­
ngainst such a thing are very many. 

Enlerotomy and colotomy are palliative procedures, and consist in opening 
the bowel above the obstruction and relieving the symptoms by tbe estab­
lishment of' an artificial anus, the cause of obstruction being untouched. One 
or the other is adopted according as I.he obstruction is believed to be above 
or· below the valve. Each may be ma<le to sorue extent an exploratory 
operation . Thus enterotomy, of which the aim is to open the first distended 
coil of' small gut that presents, may be used to examine and, if it be dis­
tended, to opeu the crecum. Right lumbar or inguinal colotomy (q. v.) may,. 
as suggested by Morris and Coupland, be converted into an enterotomy, if~ 
wbeu exposed, the colon should be found contracted, by opening the perito­
neum and drawing out a distenderl coil of small gut., which is almost certain 
to be one towards the end of the ileum and close above the obstruct10n. 
Except in urgent cases either operation may be done in two stages, the first 
being aseptic nud most valuable e\•ea if only of twenty-four hours' duration. 
Enterotomy is performed in the right groin, and its steps are those of ingui­
nal colotomy (q. v. ). 

Tbe chief objection to these operations is, of course, that the cause of 
obstruction is left untouched; whaternr it may be, it runs on to its natural 
ending in gangrene, perforation, cancerous infect.ion, and so forth. 

But. theTe are others which apply much more forcibly to enterotomy than 
to colotomy. Thus gangrene and peritonitis form the natural ending of the 
acute strangulations, wbich affect chiefly the small gut, and will prove 
speedily fatal in spite of enterotomy; if they do not, there is but little likeli­
hood that the cause of obstruct.ion will disappear and allow the opening to 
close, and a permanent anus cornmunicatiog with small gut is a much greater 
nuisance on account of the fluid contents than is one opening into the colon; 
there is no certainty as to where the gut may be opened, and marasrnus may 
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result from cutting off a large digesting and absorbing surface; the anus 
may be far nbove the obstruction, which may, perhaps, turn out to be in the 
rectum; and accumulation of intestinal contents in the loag tract below an 
enterotomy wound is very troublesome and difficult to deal with. With 
regard to colotomy, it is usually done for the chronic obstructions of' the 
large gut, the causes of which are not likely to lead to very speedy death­
except by inducing perforation of a stercoral ulcer, an accident which shows 
only that the operation should have been done earlier i malignant disease is 
the chief, and it pursues its course, if the patient recover from the operation. 
Just ns enterotomy may upon an erroneous diagnosis be done when the ob­
struction is low in the colon, so colotomy may be performed below the stric­
ture; but when the opening is properly placed and made, it is certain to be 
withi n a reasonable distance of the obstruction, does not cut off a valuable 
absorbing surface, and should not permit fecal accumulation below it; if 
this occurs, as in practice at present it often does, it can at least be more 
easily dealt with thnu after enterotomy. Lastly the mortality after these 
operations has been extremely high. According to Treves's statistics two out 
of every three cases of enterotomy for non-malignant, and seven out of every 
eight for malignant, obstruction Lave died . According to Van Erckelen 
(Arch.f. Klin. Chir., 1879, p. 41), the mortality within three weeks after 
lumbar colotomy (for all causes) has been more than one in three, and after 
ing-uinal colotomy nearly oue in two. 

RADICAL 0PERATIONS.-,Vhat, then, are the alternatives? Laparotomy 
and direct treatment of the obstruction, or colectomy. These operations, if 
successful and if the patient survive them, are curative. 

Colectomy.-To take the latter first, if a malignant growth can be felt in 
the line of the colon, and especially if the duration of the case be short, the 
health fair, the growth movable and unaccompanied by obvious enlargement 
of glands or liver, it is certainly more rational, and only in nccordauce with 
the general rules for the treatment of mal ignant disease, to cut down upon 
the morbid mass and excise it, together with any glands that may be seen 
or felt, instead of doing colotomy above the growth and leaving this to kill 
the patient. Frequently, however, the seat of the obstruction in the large 
gut cannot be so accurately determined that it can be cut down upon, and 
sometimes it is thought that the obstruction is not iu the large gut at all, 
hut in the small. In the former case a right lumbar or inguinal colotomy 
is usually done, in the latter enterotomy; and the question arises whether it 
would not be better to do an exploratory laparotomy, find the obstruction, 
and remove it through the mesial wound if possible, or through a wound 
made directly over it. There can be no doubt that colectomy is a more 
serious operation than colotomy, and much graver when preceded by explo­
ratory laparotomy; hut the operations have been too rare to allow of even a 
surmise as to their mortality. John Marshall ( Lancet, May 131 1882) 
collected seven cases; four live<l several months-the ultimate result of one 
case being unknown, only fh·e months had elapsed since the operation in 
another, and two died seven and ten months after the operation; three cases 
died on the first, third, and ninth <lays, a mef:ial and a lumbar incision hav­
ing been employed io two, a large T-cut in the third . In two successful and 
two unsuccessful cases the bowel was sutured and returned, and in the other 
two successful and one unsuccessful case an artificial anus was left. 

In the present state of knowledge we think that colectomy should replace 
colotomy when a stricture in the colon can be exactly localized by ordinary 
examination; that colectomy should be done in most cases when an explora­
tory laparotomy reveals a stricture in the large gut, limited in extent and 
apparently completely removable-except when the patient is too weak to 
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stand anything more than colotomy; that in selected cases exploratory lapa­
rot1m1y with a view to colectorny is justifiable; and that it is at present doubt­
ful wht!thcr it is betLer, when possible, to excise through the mesial incision 
and ~uture the ends, or to establish an artificial anus in the loin. 

To describe the steps of colectomy would be to repeat those of ente.rectoruy 
(p. 612); but it should there have been stated that the upper en<l of the gut 
is to be drawn well out of the wound and its clamp removed in order that 
its contents may escape as fully as possible, whilst every precaution is ta.ken 
to protect the wound. The ends of the bowel must be cleaned with some 
etrnng nntiseptic before they are sutured together or in the wound. 

Laparotomy.-As the diagnosis of' intestinal obstruction can rarely be re­
garded as certain, laparotomy in relation to it is always more or less explor­
atory. Still there are cases in which the diagnosis is fairly clear, and 
laparotnmy is done witb a definite idea of treatment, and there are others in 
which the cause is quite obscure and laparotomy is primarily exploratory. 
It is obvious that we cannot treat directly any cause of obstruction of the 
bowels within the abdomen without opening the abdomen, so when tbe 
methods of indirect treatment which appear suitable to any given case have 
been tried and have failed an exploratory laparotomy seems to be indicated 
in suitable cases. 

The arguments against it are: (a) That the mortality after it bas been 
very high. But in this respect it does not differ from any other abdominal 
operat ion which is now established in practice. An exploratory laparotomy 
nowadays has but a trifling mortality when undertaken before the patient is 
exhausted, and many cases of obstruction can be relieved without further 
operative procedures. These become more frequently necessary and more 
severe-culminating in enterectomy-with every hour that a strangulation 
rerunius unrelieved. But according to Reichel (Deut. Zeitschr. f Chir. 
1884, p. 230) the mortality among 121 cases of enterectomy, with suture and 
return of' tbe bowel, has been less than one in two, although nearly half the 
operations were done for gangrene of the gut in hernirn, and a very large 
proportion of the deaths was due to imperfect work, and yet the result com­
pares favorably with the mortality (according to old statistics) of ente­
rotomy. There can belittle doubt, therefore, that when laparotomy is under­
taken early and skilful ly performed, in suitable cases, its mortality and that 
of intestinal obstruct ion will sink greatly. 

(b) It may be impossible to relieve the obstruction found except by ente­
rotomy or colotomy, the former of which at least might have been done at 
first. This is true in certain cases of malignant growth of the peritoneum, 
matting, volvulus of the sigmoid flexure, and stricture of the large gut so 
placed that it cannot be reached for excision; but the cases of this kind that 
will lead to exploratory laparotomy are very few. 

(c) A..n artificial anus may have to be established if Japarotomy shows the 
intestine to be gravely injured; but it is an anus which may be subsequently 
closed. 

(cl) Laparotomy may reveal no cause of mechanical obstr!iction. Perito­
nitis, perforative or starting from a sloughing appendix, is the only disease 
likely to have led to this, and laparotomy is the best treatment for it. 'Ve 
must, however, be very careful about obstruction persisting after passage of 
a g-all·stone or reduction of a hernia. 

Cases suitable for Laparotomy.-All cases of acute obstruction, except vol­
vulus of the sigmoid flexure, which do not speedily y ield to uon·operative 
treatment i cases of chronic obstruction which do not similarly yield, and 
which appear to be due either to malignant stricture, to a limited stenosis 
from simple cause, to compression by tumor, to volvulus, or to some body 
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6rruly impacted in the lumen of the gut. Cases of widespread matting, 
shrinking of the mesentery, or peritoneal 11 cancer," are unsuitable. 

Contra-indicaliowi to Laparotoniy.-Exhauhtion owing to delay, coupled 
with the .probability that the bowel is wuch damaged, must be allowed 
greater weight in these cases tbl:ln in strangulated hernia; to operate on 
moribund patients is simply to discredit laparotomy, yet we must not be too 
~:~~~~~~ for the sake of statistics-apparently hopeless cases do sometimes 

The supervention of general peritoniti8 is held by Treves usually to indi­
cate so serious a state of bowel that the case is unfit for operation ; he records 
two cases, however, in which under these circumstances recovery ensued­
the bowel required no special treatment. A. E. Barker has recently reported 
a successful case of peritonitis apparently secondary to volvulus of the jeju­
num treated by laparotoruy and thorough sponging of the peritoneum 
( Clin. Soc. Trans., 1886). As the patient! will certainly die, and speedily, 
if nothing is done, and as laparotomy and thorough washing out of the peri­
toneum does offer a chance, it ought to be practised in cases where the ex­
haustion is not extreme. Local peritonitis is an additional reason for the 
performance of laparotomy, that its spread may be prevented. 

The case may be of such a nature that Japarotomy could not relieve it any 
more effectually than primary enterotomy or colotomy. 

Age, debility, cachexia, the desire of the patient to run no risk not abso­
lutely necessary will incline the surgeon to palliative treatment. 

The performance of Laparotomy.-For general points, see p. 598. The 
patient shuuld be clothed and covered with a macintosh apron, as for ovnri­
otorny. Empty the bladder with a catheter. Make a 3-inch cut in the 
linea alba-unless there is some very clear indication pointing to another 
spot-deepen it quickly to the peritoneum, check all bleeding, and open the 
peritoneum on a director or the fioger. Ir the abdomen is much distended, 
the bowels now protrude largely in spite of nil efforts to keep them in the 
abdomen i and to avoid this the distended coils must be punctured either 
now or before commencrng. A systematic search for the cause of obstruc­
tion is uow to be made, and the difficulty is to find a starting-point which 
will show the surgeon exactly where he is, and, when he lenves it, whether 
be is going towards the stomach or rectum. The only point which will do 
this is the junction of the ileum and c~cum. Pass a hand into the abdomen 
to feel for it; if the ileum is collapsed follow it up as quickly as po~sible, 
drawing out only one coil at a time, and it will lead to tlie obstruction; if 
the ileum is distended follow the colon round with the hand until the oh· 
struction is reached. Deal with it as may be advisable (see special treat­
ment), return any protruding intestines, puncturing, or even incising and 
suturing in cases of great difficulty, clean the peritoneum, and close the 
wound. The operation should be done quickly, yet with care and gentle­
ness, and both surgeon and assistant should be ready at a. moment's notice 
to prevent extravnsation of feces through any ulcer or tear in the soft clis­
tenc.led bowels, Or of any collection of fetid fluid opened in the search. In 
cases of marked meteorism the return of the intestines is verv difficult, and 
spots where they are punctured, even with a grooved needle, Sometimes leak 
obstinately; they should be picked up and gent ly tied. 

(2) TREATMENT OF SPECIAL FORMS O>' OBSTRUCTION: (a) AcuTE OB­
BTRUCTION.-Ice only is to be given by mouth, the rectum must be cleared 
once for al l by enema, and morphia should be given only to combat shock, 
unless an opemtion is for some reason out of the question. Thomas highly 
recommends small doses of atropia for this purpose. In serious cases of 
doubtful diagnosis an early exploratory laparotomy should be done, followed 
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by whatever further treatment the condition found might necessitate. "Then 
the diagnosis is clear the treatment recommended in the following paragraphs 
must be adopted in the fir::st instance. 

Strangulation by Band8 or through.Apertures.-Once the probability that one 
or other of these conditions is present, laparotomy should be doue; there is 
not the slightest ground for hoping that anything but harm will come of 
waiting. The treatment will vary somewhat according to the condition 
found. A" band" should be divided carefully to release the howel, a pair 
of artery forceps being first clamped upon either side of the point of' section; 
the ends must then be followed to their attachments, tied and completely 
removed. Omentnl cords should also be removed, like omeutum in heruire 
(p. 628). Diverticula should be taken away, and this is best accomplished 
by cutt ing them off one-quarter inch from the bowel, inverting the edges noel 
uniting them by continuous or Lembert's sutures. Difficulty arises when 
the divcrticulurn or bowel is ulcerating or slough iug at their line of junc­
tion; the slough must then be freely excised nnd the bowel closed in the 
traasveroe or longitudiaal direction as may seem best. The appendix or 
Fallopian tube should, if possible, be freed; it is by no means easy to close 

~~Oen agt~~~i:c1~:s~re~o~p~~:~r:~~t~v~In;.:nd ~~it~~:o:r s~:llil~ou~eri~1i;i~~p~:~.~ 
but there seems no reason why the end should not be cut off beyond a tight 
ligature, the mucous membrane which protrudes beyond the thread being 
cleaned, excised as far as possible, and finally touched wilh strong chloride 
of zinc. Acute kinking of either large or small gut will be dealt with by 
removal of' the band, cord, or adhesion; acute vol vu I us of the small gut by 
reduction, or, if this fail, by enterotomy, with formation of an artificial anus 
above the twist, or by enterectomy if the affected coil is not viable. Sudden 
compre::ision of the bowel by a tumor will usually require remoYal of the 
growth. 

Volvulu.! of the sigmoid flexure has usually been discovered by laparotorny, 
when, according to Treves, the distention has been found too great to admit 
of reductiun even after puncture; and there is every probability that the 
twist woulrl recur, as the coil again became distended even if reduction were 
effected. He therefore recommends left lumbar colotomy as the treatment; 
the colon is usually distended with frex. If the diagnosis were made before 
laparotorny, he would first puncture the flexure and awn.it the result. A 
crecal volvulus Treves thinks may be successfully reduced after la.pa­
rotomy . 

.Acute int1u~.<t1uceplion requires the administration of opium at once to check 
peri::stalsis and consequent advance. Then give a forcible warm water enema 
or iusuillate-i. e., forcibly distend the colon with air by menus of a Lund's 
inflator, or a simple lligginson's syringe. A hand placed upon the tumor, 
and perhaps kneading it slightly, will often feel the mass pass backwards 
along the line of the colon, until it finally disappears. Sometimes it is lost 
before the observer is satisfied that it has gone, or he thinks it has gone, but 
in au hour or two it reappears, necessitating a repetition of the insuffiation 
or enema; it is, therefore, difficult to be quite sure that the intussusception 
is completely reduced by this method. Even after complete reduction the 
invaginutioo might recur, and it is, consequently, necessary to continue the 
aclrninistrntion of opium n.nd very careful feeding fo r two or three days. 

Smne su rgeous prefer euemata, others insufflate, and others again inject 
air nncl water; the patient should be completely anresthetized, and the press­
ure of the injection upon the lower end of the invagination should be main­
tained for ten or fifteen minutes before failure is accepted. Reduction or 
rupture of a gaugreuous invagination would, of course, be fatal. 
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Should the method not succeed1 the choice of further treatment lies 
between morphia and suitable diet, in the hope that the invagiuation will 
slough, laparotomy with a. view to reduction or resection should the invagi­
nation prove irreducible. 'Vith regard to the hope of sloughiug, Treves 
states that this occurs in 42 per cent. of all cases; it occurs most often in 
the tightest straogulations-i. e., in enteric cases (61 per cent.)-least often 
in the ileocrecal (20 per cent.). The latter is the common form in children, 
and <luring the first year, in which 25 per cent. of al_l cases occur, the intus­
suscepturu is cast off in only 2 per cent., and between the second and fifth 
years in only 6 per cent.; after this separation of the intussusceptum becomes 
much more frequent, rising to 38 per cent. before ten years, and to 46 per 
cent. after sixty years (Leichtenstern). It is plain, therefore1 that a child 
under five has little to hope from sloughing; but from ten onwards the 
chance would seem to be much better. Trevesi however1 shows that over 
40 per cent. of the patieuts in whom sloughing occurs die from causes con­
nected with the process, and tb~t (excepting young children) the probability 
of death after sloughing increases with the age of the patient. From his 
figures it would seem that from eleven to forty years about 28 per cent. 
of untreated cases would pull through; from forty-one to sixty, about 26 
per cent.; and from sixty onward, about 6 per cent. Can treatment by 
)aparotomy show better results? rl'here are no statistics forthcoming; but 
the results can hardly be worse than those of expectancy in young chil­
dren, and laparotomy seems to have met with fair success. In adults, also1 

most surgeons nowadays would operate. llere again everything depends 
upon the time at which the operation is undertaken i if done within 
twenty-four hours1 reduction would probably be an easy matter, and even a 
young child's strength would not be exhausted; but as days go on, many 
complications may arise which will necessitateenterectomy when the patient 
is much weakened . 

In the attempt to reduce an intussusception, Hutchinson recommends 
pressure on the sheath just beyond the apex rather than traction upon 
the entering gut-i. e., it is better to try to draw the sheath off the intus­
susceptum rather tbau to drag the latter out of the former. 

Foreign bodies and gall-stones causing acute obstruction are difficult to 
treat, because they not infrequently give rise to severe symptoms, and 
then move on, perhaps to become again impacted-perhaps, even after 
this to be passed per anum. Each case must be treated on its own merits. 
Opium will check peristalsis and relieve pain, and the patient must be 
fed by enemata. But the greatest watchfulness is necessary under these 
conditions, lest operation be too long postponed, not only because the 
patient is becoming exhausted, but because an impacted gall-stone may 
excite intense enteritis (and, perhaps, peritonitis), rendering enterectomy 
necessary where enterotomy, removal of the stone, and subsequent suture 
would earlier have sufficed. 

(b) CnRONlC OnSTRUCT!ON.-ln cases of doubtful diagnosis, we may 
often hope that we have fecal impaction to deal with, and so long as 
this is possible, treatment suitable to it should be adopted, and operative 
measures postponed. There is no need here for hasty action . 

Fecal .bnpaction.-Diet calculated to leave the smallest remainder in 
the intestine, opium to relieve colic, regularly given large ·enemata of 
various kinds (p. 666), and perhaps the administration of laxatives (p. 665) 
and massage should be employed; electricity and doses of liquid mercury 
may also be tried. Such measures will often temporarily relieve in cases 
of n more serious nature. If in spite of it the symptoms endure and 
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become more severe, fecal impaction may usually be set aside and some 
operative procedure will be necessary to relieve. 

The trealment of enterolith causing chronic obstruction will be that of 
fecal impaction, unle5S tbe mass be in the rectum, when it should be at once 
broken up and removed. 

Chronic intussusception is the next cause to be considered clinically. 
Treatment by diet and opium may be adopted, but separation of the intus­
eusceptum is unlikely to take place. An enema or inflation may reduce the 
invagination, but, as a rule, fails to do so. Now, as chronic intussuscep­
tion is a fatal disease, the patient will have to decide between death in 
perhaps a few months, and enterectomy with the establishment of an arti­
ficial anus and its immediate risks. 

When fecal impaction and chronic intussusception have been eliminated, 
the obstruction must be clue to one of the many causes included under aten­
osis of the large or small gut. 

Stenosis of the large gut, causing chronic symptoms, is due chiefly to 
stricture, or to compression by some enlarged organ or new growth external 
to it. The latter form may be treated by rectifying the position of some 
displaced organ, opening an abscess, changing the position of some mobile 
tumor, or removing it. 

Obstruction from stricture has been treated by colotomy above the nar­
rowing. Most commonly this is in the rectum, or sigmoid flexure, and left 
lumbar colotomy suffices; but if there is doubt as to the position of the 
stricture, or it is certainly above the points mentioned, do right lumbar 
colotomy. If it is doubtful whether the obstruction is in the large or small 
gut, operate as for right inguinal colotomy, and examine the crecum; if it is 
distended, open it; but if it is below the obstruction, <lo enterotomy. 

This treatment is palliative only, but may be considered satisfactory in 
cases of simple stricture. \Vhen, however, the stricture is epitheliomatous, 
its position known, and the case not obviously unfavorable, colectomy is cer­
tainly indicate<l (see p. 668). 

Slenosis nf the small gut is due chiefly to traction and compression by adhe­
sions acting upon one or many coils, true str icture being much less common; 
similar symptoms are caused by shrinking of the mesentery, tumors com­
pressing the gut, some volvnli of the small gut1 and rarely by ga11-stones, 
foreign bodies, and polypoid new growths. 

For a long time non-operative treatment will often succeed; but at last 
the obstruction does not give way to it. l\Ialignant stricture may not 
uncommonly be dia,!!'nosed and localized by tumor. A foreign body or gall­
stone may also, perhaps, be recognized and localized i the presence of a 
compressing tumor may be made out, and matting or bending may be 
strongly suspected, but in the great majority of ca~es the <liagnosis will be 
very doubtful or perfectly open i exploratory laparotomy alone can reveal 
the cause of the symptoms. This will permit the treatment of all the abo\'e 
causes, except widespread matting and shrinking of the rnesentery which 
scarcely admit of relief. Stricture, either simple or malignant, shoul<l usually 
be resected; enterotomy, remo\•al and suture of the wound are required for 
foreign body and gall-stone i a compressing tumor should be removed if 
possible; a" bent" coil may require enterectomy; a few adhesions mn.y be 
separated, but matting and chronic ehrinkin~ peritonitis should not be sub­
jected to operation if they can be recognized. The only alternative to the 
nbo\'e treatment is R. blind primary enterotomy. 

(For furtlrer information consult Treves ou Iritestinril Ob.~tnwlion, which 
ha~ heen largelv clrnwn upon in the above article; also Faggo in PrinciJJles 
and Practice of J.lleclicfoe, \'ol. ii.) 
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CHAPTER XLII. 

SURGICAL DISEASES OF THE ABDQ)IINAL VISCERA. 

GASTRO·INTESTINAL TnACT. 

FOREIGN Bonrns IN THE STOMACH.-,Yheu these are of large size-e. g., 
n mass of hair, string, etc.-or pointed or irregular, like kuivcs and forks, 
they will require reruoval, either because they are causing obstruction and 
dilatation or have excited inflammation and perhaps adhesion of the stomach 
to the abdominal wall, where an abscess may form through which the body 
may escape; or because perforation of the peritoneum or of other viscera, or 
passage of the body into the intestines, is feared. Removal is effected by 
gMtrolomy-i. e., cutting into the stomach without establishing a fistula (gas· 
trostomy, p. 559). The situation of the body is ascertained by palpation or 
by an oosophageal bougie used as a probe and sound, the stomach is well 
washed out with boracic or salicylic lotion (1 per 1000), and cut down upon 
in the left linea semilunaris drawn out in part, packed with sponges, and 
opened parall~l to its circular fibres sufficiently to allow extraction of the 
body; then the wound is closed with two rows of Lembert's sutures, the 
exposed peritoneum cleaned, the storuach dropped, and the parietal wound 
sewn up. 

STJ~NOSIS OF THE PYLORUS is due to cancer in the vast majority of cases; 
sometimes to fibroid induratiou affecting this region, to cicatrization of 
gastric ulcers, or very rarely, to the action of caustics. 

SYMPTOMS: the chief are pain and vomiting, usually some time after 
food, of "coftCe grounds" or frothy fluid containing sarcinre and in various 
stages of putrefaction; anorexia, offensive eructations, pyrosis, melrenia, con· 
stipation, und wasting are more or less constant. The stomach is found 
dilated, and its wall may be hypertrophied or thinned; its form may be 
evident, especially after giving an effervescing draught; its peristalsis may 
be seen and its percussion note recognized even down to the pubes and high 
in the left axilla. A tumor is as a rule felt in ca~es of pyloric stenosis, 
especially from cancer, and usually in the right hJ•pochondrium or epigas· 
trium, but it may be in the iliac fossa or pelvis ('Vilson Fox) or in the left 
hypochondrium (Fagge) ; it may early contract adhesions and remain con· 
cealed beneath the li\•er; tenderness is not very marked as a rule. Cancer 
is said to be a good deal commoner in men than in women, an<l occurs 
usually after forty. 

The DIAGXOSIS is usually clear, but may be very difficult. Ektasia of the 
stomach may rarely occur without mechanical obstruction at the pylorus or 
beyond it. The tumor has been mistaken for a. fecal rua~s, intussusception, 
aueurism, enlarged glands, glandular, omental, ovarian, or uterine tumors, 
floating kidney (Billroth), the spleen (Cayley)-with many of which pain 
and vomiting may occur. Simple stricture is recognized by its long history, 
usually of the symptoms of chronic ulcer, and often by its early commence· 
meat and in women. The prognosis was formerly death from starvation, 
and in malignant disease it remains absolutely fatal. 

TREA'l'J\JEN'r: Pylorectomy.-After numerous experiments on animals by 
many observers, who showed that partial or even complete excision of the 
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stomnch was nnt nece~:sarily fatal, PCan, in 1879, removed a cancerous 
]>)' lorus, the patient dying on the fifth day; Rydygier performed a similar 
oprration in 1880, <lettth resultiug in twelve hours i and in 1881, Billroth 
perfi1rmcd pylorectomy upnn a woman who recovered rapidly, gained flesh, 
au<l returned to her work, but died of recurrence four months later. The 
operation nf pylorectomy then came into vogue, and, in April, 188.j, ""'"ins· 
low (Am. Journ. ~llcd. Sci., from which these dnta are tak~u) found 61 cases 
recl)rcied: 1G recovt:re1l from the operation a11d 44 <lied, the result being 
unknown in 1 ca!'le. The younger and stronger patients bore the operation 
best; no patient recovered when the opemtiun lasted three hours, and the 
duration clept>1uls upon the skill of the operator-Billroth i8 the quickest 
operator, and 6 of his 11 cases recovered-and the difficulty of the case. 
The latter varies chiefly with the adhesions, the existence of which cannot 
be detected through the wall and not always immediately with the hand 
upon the tumor. Firm adhesions to the pancreas should negative the ope· 
ration, the gland bleeds so freely and is so liable to slough anti pour its juice 
into the peritoneum; nl111ost every case with pancreatic adhesions died. 
Extensive adhesions to the transverse colon, requiring much stripping of the 
bowel from the growth, Jed more than once to gangrene of the gut, so that 
Czerny proposed to excbe it too. Adhesions were present in the great 
majority of cases, and enlarged glands were still more frequent. Colloid 
cancer yielded decidedly better results than undegenerate cases. 

Of 5,5 cases o.f concet, 41 died from the operation, in 1 the result is 
unknown, and 18 recovered; of the latter, 1 (colloid, a case of \VO!tler) was 
alive nearly 4 year.s after the operation, with recurrence and having had 
one recurrence removed, one lived 27 years, one H year, one 1 l year, and 
the rest either died within twelve months, or there was no statement on the 
point. Of' 10 cases, the average duration of life was sixteen months; no 
case lived two years without recurrence. The very high mortality in the 
!muds of good surgeons, the often short respite when the patient recovers, 
the apparent impossibility of removing all the disease nod consequent cer· 
taiaty of recu rrence, and the impo.ssibility of' selecting cases free from adhe4 

sions, seem certainly to show that the operation is doomed unle:is results 
improve when cases are attacked earlier. In 6 cnse3 of simple stricture hal f 
recovered perfectlr. The oouses o.f death were: Collapse within twenty-six 
hours in nlmost 50 per cent. of the cases, then peritonitis from gangrene of 
the colon or slipping of stitches in 16! per cent., inanitiou, and various 
relatively infrequent causes. 

FIG. 238. 

UiRhop'~clnmp, forcutcrc<:tomyor pJlor.x:tomy. 

Operation.-,V nsh out the stomach well with boracic or salicylic lotion. 
Use a median incision, if possible, or one in the semilunar line i transverse 
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and oblique have often been employed. At once examine the tumor for 
adhesions, if there are many to the pancreas, or if enlarged glands, which 
cannot be removed, are found, sew up the wound or do a palliative operation. 
If the case is favorable, isolate the tumor from the omenta, which are to be 
divided between double ligatures inside the main vessels, but no further than 
is necessary, as the nourishment of the cut edges will depend on them. Draw 
out the tumor, place a sponge beneath it-over the wound, and apply Bishop's 
clamp (Fig. 238) or a ligature on either side. Feel for the edge of the 
growth on the stomach side, and, wide of its margin, cut through the viscus, 
tying vessels as they bleed. The edge may be very ditlicult to define, owing 
to hypertrophy of the muscular coat; the impression received by the finger 
must be corrected by that on the eye after opening of the viscus. Remove 
with sponges anything from the interior of the stomach . Now close the 
wound in the viscus, starting from the small curve, until an opening cor­
responding to that of the duodenum is left (Fig. 239); first unite the edges 

Fw.239. 

The best mode of uniting the stomach and duodenum after excision of the pylorus and much or the lesser 
cunature. ThreeLembert'ssuturesareioposition. n,duodcnum; s,stomacb. 

of the mucosa, then the peritoneal surfaces, by a row of Lembert's sutures, 
including one-third inch of peritoneum, and complete by a second row of 
interrupted suture or a continuous suture('' tier·suture" of Czerny). 

Now cut the growth free from the duodenum, t ie the vessels, and unite 
the cut end to the margins of the aperture left near the great curve of the 
stomach. The difficulty is with the posterior halves of the viscera. The 
peritoneum is first united by Lembert's sutures passed from the cut edge 
through the muscular and serous coats of the stomach, then from behind 
through the serous and muscular coats of the duodenum, and tied within 
(i.e., from the front), then the mucous edges, and, lastly, the anterior por· 
tions are united as in enterectomy (Fig. 213). All the posterior sutures 
must be passed and then all tied before the anterior are inserted. Finally, 
examine the union carefully, disinfect and return. Close the abdominal 
wound as usual, and feed by rectum only for twenty-four to forty-eight 
hours; then give iced milk by mouth. Solid food has usually been taken 
after the second week. 

Gastrectomy has been attempted by Connor, of Cincinnati; the patient died 
on the table. 

Gaslro-enlerostomy was performed by 'VOlfler, in 1881, on the spur of the 
moment in a case in which he found pylorectomy impossible. He raised the 
nearest loop of jejunum, clamped it, made a lHnch cut along its free edge 
and a corresponding one in the anterior wall of the stomach near its greater 
curve, and uniterl the margins of the wounds. The patient should be pre­
pared as for pylorectomy. Two cases have died of kinking of the gut just 
beyond the fistula; this may he avoided by uniting the bowel in a suitable 



~'EC~\L FISTULA AND ARTIFICIAL ANUS. 681 

lioe to the stomach for a short distance below the fistula. Barker1 in a suc­
ces.~ful case (Brit. Med. Journ., Feb. 13, 1886), at first mride the incisions 
through serous and muscular coats only, then t,mited the peritoneum pos­
teriorly by a continuous suture, opened the mucous membrane, united the 
anterior edges by Czerny's tier·suture, and, lastly, raised the bowel and 
applied a second continuous suture posteriorly. 

The operation has given marked relief. It bas been done 17 times for 
cancer with 11 deaths, mnny of the cases being desperate at the time of ope­
ration; and 4 times for simple stricture with 1 death. It seems probable 
that this operation is the best in malignant ca~es, unless the subjects are 
strong nnd the disease limited; then pylorectomy, by practised hands, seems 
justifiable. In cases of simple stricture, too, its results, so far as they go, are 
better than those of pylorectomy; moreover, if peptic digestion is possible, 
it may occur. 

Duodenostomy, or the formation in two stages of a fistula into the first part 
of the duodenum, has been done thrice1 the cases dying of inanition within 
a week; two were for fibrous stricture. It is difficult on the dead body to 
attach the first part of the duodenum to the abdominal wall, but when the 
pylorus is lowered by cancer the difficulty disappears (Southam, Brit. Med. 
Journ., vol. i. 1884). 

Jcjunoslomy, or the formation of a fistula leading into the beginning of 
the jejunum, was performed by Robertson, in 188:l (Brit. llfed. Journ., Feb. 
21, 1885), and later by Golding Bird and Pearce Gould (ibid., Dec. 5, 1885). 
The operation gave satisfaction to the operators, though the patients died 
early from exhaustion. The objection to both this and duodenostomy would 
probably be trouble from escape of juices. Jejunostomy is easier than either 
gastro-enterostomy or duodenostomy. 

Digital divulsion of the pylorus was performed, in 1882, by Loreta, of 
Bologna, who has operated 4 times. Up to February1 1885, Winslow found 
2 other cnses; :3 lived, 2 died, and 1 was doing well (third day). Loreta 
makes a five- or six-inch cut parallel to the right ribs, draws out and opens 
the stomach near the pylorus, passes one forefinger through the stricture, 
then the other, and separates them forcibly till the orifice measures about 
three inches. The wounds are then closed as usual. The operation is ap­
plicable only to simple strictures. It takes thirty to fifty minutes, and 
shock is slight; there is no fistula; nourishment is soon taken, flesh gained 
rapidly, and a. report on two cases about a year after operation described the 
cure as perfect and permanent. It would be satisfactory, however, to have 
o. further account, as we cannot but fear that contraction will recur. The 
operation has been applied, also, to short cicatricial steoosis of the cardia. 

REcunRE:s1· 'rYPHLITIS.-lu a case in which a man was frequently in­
capacitated from active work by attarks of acute typhlitis, Charters Symonds, 
at the instigation of the late Dr. Mahomed, cut clown upon the appendix 
and found it to contain a fecal caculus, which he removed, with the result 
that the man was completely relieved. 

FECAL FISTULA AND ARTIFICIAL ANL"s.-When part of the intestinal 
content~ es,.npe through a skin opening the patient is said to have a" focal 
fistula;" when the whole1 an "artificial anus." The cames are : injury, 
wounding abdominal wall and gut and cftm~ing direct adhesion of the 
peritoneal edges or formation of n focal abscess which opens through the 
superficial wound ; ulceration of the gut causing adhesion to the abdominal 
wall and perforation, or fecal abscess opening on the surface; n circum~ 
scribed suppurative peritonitis may burst both on the gut and skill surface; 
gangrene of the gut, from strangulation, which is by far the commonest 
cause; Jni;:tly, cancer of the bowel. Seal.s: usually, the femoral or inguinal 
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rings, less often the na\•el i other points much Jess common. The anatomy 
varies: (1) There is an aperture in the skin leading into a slHJrt sinus, lined 
by granulation tissue, at the bottom of which the intestine with a hole in its 
side is adherent, in the form of an arch, to the abdominal wall; a catheter 
or finger pnsses towards the anus almost as easily as tuwards the mouth. In 
this form a small area of the wall has sloughed, only part of the bowel con­
tents escape, and the tendency is to heal. (2) The aperture in the skin bas 
a more or ll'SS protruding mnrgin of bright red mucous membrane; a <'alheter 
passes easily towards tbe mouth, but only with difficulty is the way towards 
the anus found, because n. valve-like fold ( 11 spur") intervening between the 
two apertures is driven over the latter hy the pressure of feces escaping from 
the upper opening; the "spur" may be visible in the skin-opening. The 
upper au<l lowet' portions of intestine lie side by side as they approach the 
aperture, and eithet' the greater pnrt of the circumference of a short segment 
of gut has sloughed aud the bowel has become sharply bent, or a coil of some 
length has separated, leaving two distinct ends of intestine in tlrn aperture; 
the spur is formed by the projecting mesenteric side of a bent coil, or by the 
contiguous walls of the two pieces of bowel which open on the surface. All 
feces escape by the wound in this case. It is obvious that there is no line 
between this form and that first mentioned ; the bowel may form an angle 
of any degree of acutene~s, and the prominence of the spur varies propor­
tionately, as also does the escape of feces. (3) A long sinus may lead among 
coils of bowel to the intestinal opening. The skin round the openiog is 
always more or less irritated . In all cases the bowel below the opeoiog 
ten<ls to contract and atrophy. 

Complication,.,.-Prolapse of mucous membrane or bowel is common from 
the upper end, and is usually easily reducible; it may become strangulated, 
greatly swollen and gangrenous. or be irreducible from adhesions between 
the serous surfaces of prolapsed bowel or from fibroid thickening. Not un­
commonly the skin-opening becomes stricturecl, causing constipation and 
eveu vomiting, dilatation of the upper end of the bowel, and more complete 
occlusion by pressure of the lower. 

The DIAGNOSIS, even of fistula, is usually easy, but may be difficult when 
the opening in the gut is very small and an abscess is present; the discharge 
is chiefly pus, and the smell may be feculent without communication with 
the gut i escape of flatus and the presence of bits of food in the discharge 
must be looked for. Recognition of the part of the gut affected depends 
upon the nature of the discharge, the effect of eating upon it, and the situa­
tion of the skin-opening. An anus high up causes wasting and scanty urine; 
in the colon it has no such effect. 

TREATMENT.-For about three months in all cases, except those of jejunal 
fistula in which resection and immediate suture of the bowel have not been 
adopted, it is usual to wait and allow the patient to regain health, the ad­
hesions about the wound to become firm, and septic ioflammation to pass 
away. During this period, in many cases of fistula the discharge will become 
manifestly less, and the opening will contract or even close. In this case 
before the end of the time mentioned the actual cautery may from time to 
time be applied to the edge of the sinus to cause it to granulate freely, and a 
suitable dressing may be worn beneath the pad of au ordinary truss to pre­
vent the exit of focal matter. The patient should be kept at rest in ?ed 
with the limb fixed u1)on a. Thomas's hip-splint if the opening is in the grom; 
and a diet which leaves little residue should be given. The action of the 
cautery may be aided by the insertion during full granulation of a stout 
silver wire button·suture to hold the walls in cnntact, the pa.Lieut being fed 
by enemata during the experiment. \Vhen thus cured the bowel usually 
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remains adherent beneath the scar, but the traction of the ruesenter.): and 
mo\•ements of the intestines may lengthen the adh~sions, which are often 
,·ery limited, or even sever them when healing hus occurred early. 

If th<:re he no sign of improvement in three months the patient should be 
an~thetizetl, and the anus carefully examined with two silver catheters, or 
with a finger, to ascertain the presence, prominence, and depth from the sur­
face nf' the spur i also, in cases coming later under notice, the amount of 
contrnction of the lower segment. Care must be taken, especially when the 
finger iis used, not to break down the adhesions, and any notching of the 
margin must be limited. 

The first thing to do is to get rid of the spur; this is usually done by 
clamping it with Dupuytrco's "enterotome "-really a pair of forceps­
which i1:1 put on rather loosely at first and cautiously tightened from dny to 
day; it cornes away iu about a week, bringing a piece uf septum in its grasp. 
It sometimes excites vomiting and constipation, but the danger is septic 
peritunitis. Von Nussbaum estimates the mortality of this method as three 
to four per cent., and the success as sixty-six per cent. 1\Iitchell Banks has 
recently successfully employed elastic pressure on the spur by means of a 
large rubber tube \hrust into the bowel on either side or it, the tube being 
fixed by a string through the anus; he kept it iu for a week at a time on 
two or three occasions, and in three mouths the fistula was healed. 

Once the spur is destroyed many.cases get well in the course of a few 
weeks or months, or the patient may be satisfied with the relief a pad under 
a truss gives. But n more rapid cure being usually desirable, the cautery 
is used; or the edges are pared and brought together, two hemi-elliptical 
cuts beiug made at a little distance from the anus to permit their approxima­
tion; or the skin around the anus is remoYed by twt' hemi-elliptical cuts, 
one of which lies close to the aperture, the other at 1-1 inch away; parallel 
to the former, 1~-2 inches distant, a long:er cut is made, and the strip of' skin 
included between the two is raised, glided so as to cover the aperture, and 
atlachetl to the raw edge on the opposite side of it, a rnw surface being left 
on the flap side; a flap may be twisted to cover the opening; or, lastly, the 
abdomen may be opened, the bowel dissected from its adhesions, closed, and 
dropped into t he cavity. This operation is decidedly the most serious; its 
mortality has been at least 25 per cent., but otherwise it hns been a decided 
succ·ess. The first step is to cleanse the anus thoroughly with a sharp spoon, 
and 1 in 20 carbolic or 1 in 500 sublimate lotion well scrubbed in; a finger 
is then passed into the upper opening, carefully cut down upon in the most 
convenient direction, and the bowel clamped with rubber-sheathed forceps i 
the peritoneum is opened sufficiently to allow the adhesions which bind the 
bowel to the wall to be dissected through, some enlargement of the wound 
over the descending piece being probably required. If the opening be small 
and lateral, it rnny be closed by suture; but when this operation is performed 
it will usually be ueces:mry to resect the ends of the bowel and a wedge· 
shaped piece of mesentery, and to suture the parts, as directed at p. 612. 
The abdominal wound is then closed carefully with buried sutures. In the 
case of femoral hernia, instt>ad of dividing Pou part's ligament to enlarge the 
opening, laparotomy should be done close above and parallel to the liga· 
nient. The above operation was done by Czerny in two cases of artificial 
anus in irreducible herui::e, a 1

' radical cure" being performed at the same 
time. 

In all the above m11des of treatment it is most important to fix the limb 
on n Thomas's hip-splint, to maintain light uuiform pressure with wool over 
the wound, to have the bowels well cleared some hours before starting, and 
to limit greatly the food by mouth and make up with rectal foeding. 
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lq old cases, when the descending bowel requires dilatation, this would 
proh•hly be best effected by the wearing in it of a sausage·shapcd India­
rubber bag, blown up after introduction; it woul<l be easy to cause this also 
to make pressure on the spur as in Banks's plan. 

Other fecal fatulre than the above occur: either small or large gut may 
open into the bladder, uterus, or vagina, or two portio!'.ls of the alimentary 
tract may communicate and cause anomalous symptoms, e.g., vomiting of 
frex. The suffering and wasting in these cases often justify laparotomy with 
a view to separation and suture of the communicating viscera, provided that 
the fistula is not due to cancer and that there is no reason to suspect general 
matting of the bowels. 

THE KIDNEYS. 

MALFORJ\JATIONS AND MISPLACEMENTS of the kidney have acquired more 
surgical importnnce since operative interference in renal disease has been 
undertaken. 

One kidney may be absent, or so extremely small as to be practically 
absent. l\Iuch more often a kidney weighs one to two ounces, such gland 
structure as it possesses being healthy, in which caseait is very doubtful 
whether it would serve the purposes of life if the other were removed. 
Again, the two kidneys may be more or less completely fused; they most 
usually form a horseshoe-shaped mass, J.he two organs being united by their 
lower extremities, and placed symmetrically but closer than normal to the 
spine. Less commonly the kidneys are more intimately blended, even the 
pelvis and ureters uniting; the mass thus formed is usually found in front 
of the spine. 

As, from the point of view of nephrectomy, atrophy of one kiduey has the 

~~~~en~:~~~e~~t~~i~f~~~~~1ri~i~~~fi~ep;~e~:: o~:n~~~~u:~e:~n t~1~!1 ;:1:i::u!~1~! 
cases, and obstruction of various kinds to the escape of the urine from the 
pelvis, atropby of renal substance may be very complete. But in many Jr 
these cases, the previous history and the results of examination of the patient 
will raveal the true state of matters, whereas in congenital absence there are 
no such helps. 

Morris (Surgical Diseases of the Kidney, p. 68) shows th~t congenit•l 
absence or rudimentary development of a kidney occurs 1 in 3000--lOOO 
cases; horseshoe-kidney 1in1600; 1 more completely fused kidney in 8178; 
whilst 59 kidneys were small or atrophied among the latter 8178 cases. 

As to J\USPLACEl\rENT1 we have already noted that in cases of complete 
fusion the renal mass usually occupies the midlin~. When there is only 
one kidney it way either occupy one loin or be displaced; and when there 
are two kidneys, one way be displaced, and is often malformed. The 
ordinary displacement is towards the sacra-iliac synchondrosis, but the kid­
ney may pass further into the pelvis, sometimes giving rise to great pain 
during menstruation and to obstruction in parturition, or into the iliac 
fossa. lo these situations1 and in the midline, a single or fused kidney may 
be felt, either tix.erl or movable, and occasion the suspicion that some tumor 
is growing. Should the mass possess a reniform outline, especially a bilum, 
this is important in the diagnosis, but it is often absent; the sickening pain 
which handling a kidney induces is said to be as characteristic as testicular 
pain, and watching will show that no increase occurs. Morris suggests that 
examination of the urine after free handling might reveal some change-
e. g., albumen or microscopic blood. . 

MOVABLE AND FLOA'l'lNG KrnNEYs.-The distinction between these 1s 
anatomical : a niovable kidney, which is pretty common, is so loosely con-
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nectecl with surrounding parts, that it moves sufficiently freely behind the 
peritoneum for its movements to produce symptoms and to be perceived by 
examining hands [the kidney always moves a little with the diaphragm, as 
may be seen when it is exposed); a floating kidney is one which has a 
rne!::onephron, or fold of peritoneum like the mesentery, and is excessively 
rare. But, clinically, the movements of a kidney behind the peritoneum 
may be so extensive that it is impossible to distinguish such from one with a 
meoentery, and it is conceivable that a normally placed kidney might, on 
becomiog very movable, acquire a mesentery, in which case there would be 
no real difforence between the movable and floating varieties. At the bed· 
side, therefore, kidoeys which only slip in and out or up and down are calJed 
u movable," whilst those which make wider excursions, so as to be found 
even in contact with the anterior abdominal wall, at some distance from the 
loin, are called 40 floating." 

Kidneys which move abnormally are much more common in women than 
in men . They are frequently attributed to some shake, blow, or violent 
effhrt, and are distinctly related to parturition, which causes not only violent 
straining, but also laxity of' the abdominal wall; emaciation and loss of 
perineal fat, congenital deficiency of this tissue, and conditions like hydro· 
nephrosis, calculus, or new growths, which increase the weight of the kidney, 
are other causes. 

The SYMPTOMS vary from slight discomfort to absolutely disabling suffer· 
ing, and the most movable kidneys are by no means always those which 
cause the most se\·ere symptoms. There is a feeling of weight or dragging 
often amounting to real pain in the loin, with occasional severe attacks 
resembling renal colic; sometimes also there is a feeling of something moving 
in this region i with these abnormal sensations, attacks of vomiting, obscure 
dyspeptic, hysterical, and hypochondriacal symptoms occur. The urine is 
normal, unless the kidney is diseased. To make a physical examination of 
the kidney, let the patient lie on the back, with well-bent hips i engage him 
in conversation, or make him breathe deeply through the open mouth, place 
one hand beneath the loin, the other in the iliocostnl space in front, and let 
them work towards each other. The lower end of a l1'Qrmal kidney can often 
thus be felt, apparently fixed; but in the conditions we are now considering, 
it will slip in and out or up and down, or its mass will be felt more or less 
close to the abdominal wall, more or less freely movable about a point deep 
in the loin to which its pedicle is attached . This fact, with the shape, 
solidity, fixed size, and peculiar sensations excited by handling the kidney, 
are the chief points of distinction between a movable kidney and mesenteric 
or omental cysts and tumors, pedunculated, uterine, and ovarian tumors, 
fecal musses, distended gall-bladders (very frequently mistaken, L. Tait), 
and other less common intra·abdominal masses. But misplaced kidneys may 
be movable, and cannot then be pressed into the loin, and the shape may 
not be characteristic, and the points, other than renal pain, are often of 
little value. Many cases of movable kidney require no TREATMENT other 
than such simple measures as avoiding certain forms of exercise, relieving 
constipation, resting during menstruation, when the symptoms are usually 
worse, and so forth. Other cases, again, are rendered comparatively com· 
fortable by some form of belt, of which the best probably is made of 
elastic, fits the abdomen closely, and has nn India·rubber air-pad fixed so 
as to press the kidney back into the loin. When these measures fail, 
there remain llahn's operation of suturing the kidney into position (see 
"Nephrorrhaphy "), and nephrectorny (q. v.). The latter should be done only 
after Hahn's operation has failed, or when the movable kidney is diseased 
in such a way as to justify the operation, its fellow being presumably capa· 
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ble of supporting life; the presence of a mesonephrou would not justify it 
in the first instance. Lumbar nephrectomy should be chosen as being least 
fatal, but1 as 1\Iorris (Surgical Diseases of the Kidney) points out, thi~ opera­
tion requires that the diagnosis should be absolutely certain, lest a healthy 
kidney be removed, and some tumor-the real cause of the symptoms-be 
left. 
RE~AL CALCULUs.-Crystals of uric acid or oxalate of lime often form in 

the pelvis of the kidney, and in most cases pass down the ureter to the 
bladder, and are thence discharged-the crystals of uric acid appearing at 
once 11 like cayenne pepper" at the bottom of the chamber, and being known 
as" gravel." But in some cases these substances do not remain discrete 
crystals, but are deposited round one or several nuclei, nnd form calculi 
eiLher in the kidney substance, or, much more commonly, in a calyx, or in 
the pelvis, in the latter case often sending branching offsets into the calyces 
(dendritic calculus). l'hosphatic calculi are unusual in the kidney. 

The SYMPTOMS are much more marked when the stone is loose in the 
pelvis than when it is fixed in a calyx or in the substance of the kidney. 
They are those of pyelitis, the mucosa of the pelvis being mechanically irri­
tated, and include pain in the loin, varying froru a dull ache to the most 
excruciating agony. having a marked tendency to shoot toward the groin, 
testicle, labium1 and inner part of the thigh, and brought on or aggravated 
by movement, especially jolting i the more severe attacks of pain (renal 
colic) are accompanied by more or le:::s faintness, nausea, perhaps vomiting, 
and sometimes by retraction of the testis i the frequency of micturition is 
almost always increased, and during attacks of pain may be incessant and 
accompanied by scalding; the urine usually contains an excess of' mucus 
or muco~pus, and the microscope often reveals the presence of the tailed 
epithelial cells of the pelvis, and of red blood corpuscles, especially after 
jolling or handling of the loin; the guaiacum test may also be used to detect 
blood, but in some cases the urine is smoky or deeply blood-stained. The 
urine, when the patient is seen, may contain 11 gravel" or crystals of oxalate 
of lime, or there may be a history of the passing of gravel, or of one or 
more small calculi, wkh symptoms of renal colic; hut these points are 
often absent. Sooner or later suppuration of the pelvis is almost always 
produced; the urine remains acid, and, if the ureter be not obstructed, 
a deposit of pus will be found in the urine; it is a common symptom 
for the pus to vary iu amount, or even to disappear for a time, only to reap­
pear in greater quantity upon the removal of some obstrurtion to its escape 
from the pelvis i and its diminution or disappearance is accompanied by 
aggravation of the renal pain, owing to increa:::ed tension in the kidney, by 
fever, and, perhaps, rigors. Under the action of this pressure, the kidney 
often dilates, and ultimately forms a tumor in the loin (pyonephrosis). By 
manual examination this tumor will be detected, but, still earlier1 the renal 
region will be found tender; pain will be induced by full 1 active fl.exion of 
the hip as the patient lies on his back, owing to pressure of the thickened 
psuas on the kidney, and constipation, to which the tendency is often great, 
increases the discomfort. Cases are recorded in which renal calculi have 
been folt, and been caused to grate upon each other; nod stones have several 
times been struck by an aspirator needle introduced at the level of the first 
lumbar spine, just outside the erector> and passed straight forward or slightly 
inwards. 

If a stone get into the ureter, and be passed along it, the symptoms are 
those of the most intense renal colic. 

The DIAGNosrs must be ma<le from gall-stones and biliary colic without 
jaundice (stone in cystic duct), by the more distinct localization of pain in 
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the loin and shooting to the groin, by increased frequency of micturition, 
and often b)" hrematuria; from movable kidney by the non-detection of 
mobility; from septic pyelitis, by the absence of cause for this or of symp­
toms of surgical kidney; from tubercular pyelitis, by the absence of tubercle 
elsewhere, usually by the stronger health, and differences iu the urine may 
help; from typhliti~, by the higher seat of the tumor, tenderness, and 
nb~encc of fever; from lumbago, by the unilateral distribution of the pain. 
In severe doubtful cases the kidney must be cut down upon and explored 
with a darniug-needle held firmly iu a needle-holder. 

'fREATMENT.-During the descent of a renal calculus, opium must be 
freely admiuistered. and mustard poultices or belladonna fomentations be 
frequently applied to the painful region; if these means fail, relief may be 
given by the inhalation of chloroform. Large euernttta of warm water may 
relieve the pain, by relaxing spasm of the ureter. If the stone does not de­
scend, medical means may be first tried with a view to dissolving it, or so 
reducing its size as to admit of its passage along the ureter. If the calculus 
be uric acid, it may possibly be dissolved by keeping the urine continuously 
alknlinc by the administration of the citrate or acetate of potash-grs. xl-1 
every three hour:!, in aqua 3iij-iv, for an adult (Roberts). If these means 
with rest do not relieve the symptoms, or if the patient must lend an active 
lite, the question of removal of the calculus by nephrolithotomy (q. v.) must 
be entertained; and this operation becomes one of emergency, aud obligatory 
in case of anurin. resulting from impaction of a calculus in the ureter of a 
kidney, of which the fellow is already hors de combat from a similtt.r or some 
other cause. The kidney last affected should first be examined. 

When the kidney is suppurating and swolleu 1 nephrotomy and <lrainage, 
with search for and removal of the calcnlus, if found, must first be <lone (11ee 
"Pyonephrosis "); and nephrectoiny is require<I in cases in which, though 
careful examination of the exposed kidney by fingers passed in front of and 
behiud it nod by a needle fails to detect a. stone, the patient's ~uff€rings are 
suffh·iently SC\1ere to justify the measure, and are apparently clue to a 
morbid condit ion of the kidney. In a 1ew cases this operation has been 
pro.cti8ecl nnd n calculus found on laying open the kidney (Morris, Med. 
Chi,.. Trnn•., 1884). 
PYO~EPHHOSIS implies dilatation of the renal pelvis and of the kidney 

itself by the accumulation of pus within them; the most common cmlses of 
thie condition arc calculus and tubercle; chronic obstruction in the lower 
urinary tract with cystitis and decomposition of the urine may lead to some 
dilatation nn<l suppurat ion of the pelvis of the kidney, but such conditions 
do not commonly give rise to sufficient dilatation to constitute pyonephrosis. 
As already said, hydronephrosis may at any time pass into pyonephrosis. 
The presence of ,~ calculus in the pelvi~ of the kidney at first sets up a 
superficial inflammation with clesquamation of the epithelium; later on sup­
puration takes place, and, if the pus can fio<l a ready vent by way of the 
ureter, dilatation does not occur; but it frequently happens that the stone 
causes pat tial or co1nplete obstruction to the exit of the pus, which conse­
quently accumulates in the pelvis of the kidney and causes dilatation of it; 
the obstructing cause may be temporarily removed, and then a free dis­
charge of pus escapes; this is a symptom which, if it occur from time to 
time, the uriue being acid and clear, or containing but little pus in the 
interval, is practically diagnostic of pyonephrosis affocting one kidney. The 
accllmulation of pus Inter on gives rise to atrophy and flattening of the pyra­
mids, and, finally, absorption of the cortex, so that nothing remains but a 
single or rnultilocular sac containing pus. 
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SYMPTOMs.-At firat those of pyelitis (p. 686), with fever and commonly 
rigors; emaciation; and, sooner or later, an obscurely fluctuating, more or 
less painful, tender tumor appears in the loin, e;ictending backwards to the 
erector spinre, having the colon in front of it, and dull on percussion. If 
left to take its own course, the pus may point toward the loin or burst into 
the colon, or rarely into the stomach, duodenum, left lung, or peritoneum. 

TREATMENT.-There is no medical treatment which is of any avail in 
pyonephrosis, and it is most important that efficient surgical means should 
be adopted before the renal substance is entirely destroyed. Aspiration is 
of no value as a curative measure, though as a meaus of diaguosiug the 
preseuce of pus, and possibly by a lucky chance striking a stoue, it is 
valuable. Nephrotomy (q. v.) 1 drainage, and, if a stone be found, its re· 
mova.l, is the proper treatment; it is possible that aftel' this the wound may 
close up and a cure result, with, however1 more or less destruction of kidney 
substance. If the wound fail to close it may be necessary to remove the 
kidney, but in all cases it is better to make a second operation of this than 
to perform nephrectomy in the first instance. 

TUBERCULAR KmNEY.-Tubercle may affect the kidney as a part of a 
general ruiliary tuberculosis, the granulations being sparsely scattered1 chiefly 
in the cortex, running together here and there perhaps into small yellow 
patches. This form is much most frequent under ten, and almost always 
affects both kidneys (Morris) , but it gives rise to no characteristic symptoms 
and has merely a patboluefoal interest. In the tubercular-or, as it used to 
be called, scrofulous-kidney1 the morbid process is either primary in the 
kidney, whence it often extends down the ureter to the lower urinary appa· 
ratus; or, as is more often the case, it is secondary to or concomitant with 
pulmonary phthisis or other local tuberculosis (e.g., of the testis, bladder, 
and prostate, of the spine, or of some joint), the kidney disease being a very 
important, if not the chief, factor in tbe case. 

As a rule, this variety of tuberculosis begins by the formation of granula· 
t.ions, which quickly coalesce, or of a diffuse infiltration in the cortex of the 
kidney at one or more points; it may, however, commence in the points of 
one or more papillre in cases in which extension from the pelvis has not 
occurred. The patches of infiltration extend marginally and undergo the 
usual caseous degeneration, so that in an early stage a section shows one or 
several cavities full of cheesy stuff1 either dry, pultaceous, or puriform, in 
the cortex of the kidney, invading the papill::e and approaching more or less 
nearly to the calyces, whilst the remaining renal substance is the seat of 
interstitial infiltration or shows distinct granulations. A little later and the 
cavities communicate, the papillre are completely destroyed, and some of the 
tubercular detritus escapes into the pelvis, leaving spaces with walls ren· 
dered shaggy by adhesion of undetached but degenerate tissue. The kidney 
is much increased in size and closely adherent to the surrounding fat, which 
is fibroid, to the colon, and to other neighboring organs. The mucous 
membrane of the pelvis now ( if not sooner) becomes inflamed, thickened, 
anrl ulcerated, and the tubercular infiltration extends more or less rapidly 
down the ureter, causing more or less complete obstruction. The result is 
high tension in the pelvis, dilatation of the kidney, and its conversion int~ a 
large tubercular abscess which runs the course of a calculous pyonephros1s. 

In other cases the tubercular stuff does not soften, but dries, and often 
undergoes more or less calcification. We then find a quantity of mortar· 
like material in a fibroid capsule divided into spaces by fibrous septa1 the 
whole enveloped in a mass of dense fibro·fotty tissue. 

Of 15 such cases at the Middlesex Hospital, Morris found that none 
occurred unrler eleven, and the great majority in adults; 9 were males, 6 
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females. Of 95 cuses, both kidneys were affected in 47, 1 only in 48 (Dick­
inson), the right more often than the left; and l\lorris shows from these 
figures that nfter twelve years of age the frequency of nfl~ction of buth kid­
neyR is decidedly less than before twelve. 

The BY:\IPTO:itrs are in no way distinctive, being those of pyelitis and Inter 
of pyonephro!'is 1 viz., lumbnr pain, teu<lernes3, an<l later tumor; extreme 
vcsirnl irritability and perhaps scalding; urine, which is at first acid, con­
tains mucus or pus, and later small cheesy masses which lirningcr Stewart 
regards ns diagnostic; hrematuria is unusual and slight; casts are rarely 
found; the most important point perhaps is the discovery of the tubercle 
bacillus in the urine, and careful and frequent search should be made for it 
in all cases of doubt. Fever, rigors, and ultimately hectic occur; when both 
kidneys are involved, the quantity of urine is said to diminish nud vomiting 
mny be repeated; death may occur from ur::cmia or from anuria. Evidence 
of tubercular disease elsewhere must be sought for, as the diagnosis of tuber· 
cular from calculous pyelitis rests largely if not chiefly upon this. 

The natural duration of the disease is given as varying from a few months 
to four years. Evidence of involvement of both kidneys, of the lower urin­
ary passages, or other iotnnal organ, makes the case most unfavorable. 

THEATMENT consists: 1. In the ordinary medical treatment of tubercle 
(p. 98). 2. In the alle1•iation of pain by the use of morphia, and hyoscyarnus 
combined with an alkali, if the urine is very acid. 3. In certain operative 
mP:J.Sures. These are: (a) Nephrotomy nnd drainage of the kidney, by 
which means great relief' may be given to the cLief symptoms-fever, pain, 
and vesicnl irritability i and (b) Nephrectomy. Many regard the latter 
men~ure ns out of the question, because both kidneys are frequently affected, 
and when one unly is tubercular the disease may have spread thence down 
the ureter. Nevertheless, it seems likely that the question is not yet decided . 
Among twenty cases collected by Gros:;i (A m. Journ. of Afed. Sciences, 
1885) the mortality was forty per cent. Dickinson's statistics show that in 
adults tl1e probability is in favor of there being only one kidney affecte(l, 
and the results of a preliminary nephrotomy may render this almost certain. 
Examination of the urine for bacilli will probably enable a diagnosis to be 
mnde early (health of prostate nud testes being ascertained), and the ab­
dominal operatirm will permit an examination of both kidneys and ureters 
and free removal of the latter. 

'Vhen nephrotomy is employed, the incision shoulrl be very free, and made 
with a cautery knife into the convex margin of the kidoey1 that as many 
cavities as possible may be drained, and perhaps some tubercular stuff with 
phosphatic or calcareous salts be removed with a spoon. 

PERINEPrrRrTrS AXD Pmu:rnrmuc AB;;cEss.-).fore or less inflammation 
of the fatty ti~~ue ruuoll the kidney, leading to its conden!11ation and adhesion 
to the kidney, occurs in all cases of nephrit is; it is usually slight nn<l gives 
rise to no symptoms, but in other instance3 it runs on t •) suppuratirm or, 
stopping short of this, it still causes marked symptoms. 

Perinephric ab.icess m:iy be primary nod due to injuries un<l wounds not 
aff._>cting tbe kidney or ureter, or to some more doubtful cam~e such as cold i 
but it is usually secondary to pyelitis, either calculous or tubercular i to 
pyonephrosis or renal abscess arising by direct extension of the iuffamma­
tion1 by lymphatic absorption, or by actual e3cape of urine and inflammatory 
products from the ki1lney into the surrounding tissue; escape of hyclatid 

~~~clp~~6at1;i~~r~bs~~~it\~~n:t:;~~i~n~ter1~1~~~1J~~'~:sl~~:nb~~:~sr~~i~~i'so~~~~: 
tions upon the rectum, or suppuration in the broad ligament. The pus almost 
always appears first upon the posterior surface of the kidney, but may ulti-

44 
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mately surround the orgun. The usual sigu:5, locnl nud gt·rwrnl, <if deep 
suppuration (acute or chronic) arise, an<l the chief difficulty ufttr localizing 
the mi~chief i)::; to distinguish it from pyonephrosis. The swelling to which 
it gives ride is much more diffuse than when the pus occupies the pelvis of 
the kidney, and when fluctuation is percei\·ed it is said to be more superfi­
cial; the urine is not of much help, as the ab:-cess is so often secondary to 
renal disease. These abscesses, however, have but little tendency to point 
in the 1-.>in; much more commonly they burst into the lung or pleura, or into 
the colon, ureter, or peritoneum, or run along the psoas into the groin. 

If opened early, the PHOGNOSIS in cases ()f primary abscess is good; but 
that of secondary abscess varies greatly with the nalure of the i1rimary 
affection. 

Peri11epl1ritis without suppurntion is uncommon, but causes symptoms so 
like those of hip-joint or spinal disease that it deserves me1Hion. The in Ham~ 
mat ion is due to injury, direct extension of inflammation from the kidney, or 
perhaps its escape and its encapsulation of a small quantity of pus or some 
irritant fluid from the kidney. The loin becomes tender, and pain, radiating 
into the thigh, and perhaps to the knee, is complained of; but, unless an 
abscess is going to form, there is usually no perceptible swelling; there is at 
first, however, marked lever, perhaps 103°-4°. The hip-joint becomrs rigidly 
flexed, so that in lying when the back touches the table the thigh rises, and 
when the knee is pressed down the lumbar spine becomes arched, and in 
standing the hand is often placed upon the thigh to support the more or 
less overhanging trunk. Still more marked in some cases is 1ateral fiexion 
of the spine towards the affected side; it may be so marked that the ribs and 
iliac crest touch. The spine is held rigid and may present a long, uniform 
curve forwards; it is not lender to percu::sion nor affected by jars. 

The DIAGNOSIS from hip.joint disease is made by noting that there is no 
atrophy or shortening of the limb, no pain, tenderness, or swelling about the 
hip, ncr pnin is excited by driving the head of the femur into the socket, or 
by movements of the hip which do not stretch the ilio~psmls-it lias been 
noticed that adduction is more likely tlrnn abduction to cause pain i from 
spinal disease, the unilateral distribution of ihe pain and tenderness, and ab­
sence of local spinal symptoms. 

TRE.ATMENT.-I n c:ises not running on to suppuration, the measures to be 
employed are: cupping or leeching, perhaps belladonna fomentations, suit­
able diet and enemata or laxatives, whilst Oexion of the hip is prevented by 
n. Thomas' splint or weight extension. So soon as any swelling, combined 
with general signs of suppuration, and not speedily resolving under the above 
treatment, is detected, it should be explored with an aspirator, and if pus is 
found it should be immediately let out. Should no11e be found and the 
symptoms of suppuration nevertheless continue or increa~e, it is right to 
make a small incii.;;ion aseptically down to the kidney an<I explore the region 
with the fiager, which will often evacuate pus lying a little on either side of 
the track of the knife. 

HYDHO~El'IIRO!-iIS may result from obstruction to the escnpeofurine from 
the pelds of the kidney, either in the urethra, the prostate, ureter or pelvis 
of the kidney i \\ here\·er it be, the dilatation of the pelvis of the kidney nnd 
of the kidney itself~ which is implied by the term hydronepltrosis, is due to 
the force of renal secretion or, in other words, to blood-pressure, on which 
the renal secretion so largely depends. The obstruction may be causi?d by 
congenital closure of tbe ureter, by its oblique entry into the pelvis. or pr~s­
sure of an accessory renal artery crossing it i or it may arise in later life 
from traumatic rupture of the ureter, from impaction of a calculus in the 
ureter, from stricture of the ureter due to the cicatrization of an ulcer or 
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compre~sion by inflammatory bands, ur various tumors, chiefly peh•ic. In 
congenital cases the tumor often becomes evident iu infancy, and both kid­
neys may be affected, as may be the case also when the dilatation is due to 
obstruction below the opening of the ureter. As a result of the obstruction, 
the pelvis of the kidney and the ureter above the obstruction become dilated, 
the pyramids of the kidney become atrophied until fossre replace the promi-

Frn. 240. 

nent papillre; the cortex of the kidney finally disappears, and nothing hut 
the dilated capsule remains; the sac so formed may be single, but is almost 
always incompletely separated by fibrous partitions corresponding to the 
calyccs and intervals between the pyramids (Fig. 240). If any of the renal 
ti1":me remain, it is increased in consistence from overgrowth of interstitial 
fibrous ti.:::me. Ilydronephroses contain a fluid of low specific gravity, in 
which urinary solids are present in small quantity, and urea may ultimately 
be absent i there is no albumen at first, but in advanced cases there is usually 
S\. trace, nnd sometimes pus and blood. Suppuration, when it occurs, oft.en 
takes place quietly. When the renal tissue is deslroyed and secretion 
censed, the fh1ic1 swelling may remain or dry up. 

Sn!l"ro;us.-Hydronephrosis may be recognized by the presence of a pain­
less fluctuating renal tumor combined with the absence of fever and of pus, 
or other abnormal materials from the urine. Rarely the swelling subsides 
nt intervals, large quantities of watery urine being passed. 

rl'REAT:HC~T.-Littlc or nothing can be done for hydronephrosis except 
by operation ; the fluid may be removed by ttspiration, but this will not cure 
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the case; the hydronephrotic sac should be opened from the loin, and if any 
obstructing body be found it sh,:mld be removed; if a suppurnting sinus be 
left after this operation, or if no removable cause of obstruction be found, 
and the sac do not close up after drain:ige, it may, if inconvenience or danger 
to health necessitate it, be removed by nephrectomy (q. t 1.). Calculi have 
been removed from the orifice of the ureter in which they have been found 
impacted after the bladder has been opened for stone, anrl this operation 
might be designedly repeated after median cystotomy or dilatation of the 
female urethra. Morris speaks of ureterotomy after abdominal section as 
justifiable. 

liYDATID OF TIIE KIDNEY is occasionally met with, and usually forms a 
large tense elastic swelling in the loin. Small cysts containing the echiuo­
cocci with their characteristic hooklets are often found in the urine, by far 
the most frequent course, according to Dr. '\V. Roberts, being for the cyst to 
burst into the pelvis; the passage of these small cysts often causes renal 
colic. Turpentine in diuretic doses has been credited with the power of 
dislodging them. If the lumbar swelling be of sufficient size to be detected 
by physical examination, the simplest and safest treatment is aspiration; 
but if this fail to effect a cure, the kidney should be exposed in the loin and 
the cyst opened; the secondary cysts and the parent cyst should be removed 
as far as possible and the cavity drained. '\Vhen left alone the case may 
run a very protracted course, cysts escaping occasionally with colic; the cy~t 
may burst, drain itself, and dry up; or suppuration with the usual symp­
toms may occur and necessitate im1llf~diate treatment. Rupture into neigh­
boring cavities may take place. 

MALIGNANT DISEASE OF TIIE KIDNEY is not unfrequently met with. Sar­
comata are either congenital or occur in young children, both plain and 
striated muscular cells being sometimes found in congenital growths (see 
cases recorded by Eve, Dawson-'\Yilliams, and others, Trans. Path. Soc., 1882). 
Carcinoma occurs after middle age; it is usually soft and rapidly growing, 
but in some cases the fibrous tissue element is abundant; calculi are often 
present with it, but whether they should be looked upon as cause or effect is 
difficult or impossible to decide. The signs of malignant disease of the kid­
ney are a rapidly growing, solid renal tumor, associated with~wore or less 
profuse hoomaturia; but it must be borne in mind that in nearly half the 
cases no bleeding occurs from first to last, and it is rarely noticed before the 
tumor. Vesical irritability is often very marked. 

Removal of the kidney for malignant disease should not be entertained; 
in the early stages, when alone complete removal of the growth would be 
possible, the diagnosis of the disease cannot be made; and in the later stages 
the wide implication of the lymphatic glands renders it inadvisable to per­
form such a serious operation as abdominal nephrectomy for a disease which 
is not very painful, particularly as the removal of the whole disease is well­
nigh impossible. 

GENERAL POINTS IN THE DIAGNOSIS OF A REN'AL Tu;ltQR.-(1) An 
enlarged kidney, though it may increase uniformly in all directions, seems 
to do so chiefly from the loin in a direction forward and inward, toward 
the mid line, just above the navel. It. may obliterate the hollow or cause 
uniform fulncss of the loin, but if it form a distinct prominence, it will be in 
front, not behind. 

(2) The mass is easily grasped by hands placed behind and in front of 
the loin, and it may be pushed to-and-fro between them. As a rule, it does 
not move with respiration, but it may do so very d istinctly. It often retains 
a good deal of the shape of the kidney, and its limits and surface are 
rounded-not sharp, notched, or angular. A malignant growth may present 
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irregulnr protuberance!!:, but u:mally renn.l tumors are :-mooth. Their con­
sist<:ncc ,·aril'!; extrl'mely; malignant growths nrny be so srift as to be mis­
taken for fluid. With regard to size; a hand can u~ually be pressed in 
bt'tween the l(mcr earl of the mass au<l the pdvi:-::, mul the iuuer border 
rardy reuthc~ the mid line; but in a few case:', chiefly of sarcomata in chil­
dren, the nhdoruen hus been actually filled by the tumor, nDd, from their 
in\usion of the pelvis, renal cysts have occasionally been mistaken by skilled 
operators (C. Heath, Wells) for ovarian tumors. The fingers can never be 
prt~!<l'<l in between a renal tumor and the spine, ns they can be in the case 
of a larp;e spleen. 

(3) The relation of the colon to a renal tumor is very important: it 
almost always lies in fronl of the mass, and is felt here when empty, or con­
taining ficx, as n more OL' Jess vertical cord, or it may be mapped out by 
percu~sion when it contains gas; inflation of the colon may be practised in 
douhtful cases to elicit this sign . This relation of the colon to the kidney 
explains the frequency of constipation (from pre:;sure) or of diarrhooa (from 
irritation) as a symptom of' renal disease. 

IL often cannot be made out when the renal mass is so small that small 
inttstines lie between it and the abdominal wall i an<l in cases of irregular 
enlargement of the kidney or presence of a mesocolon, the large gut rnny lie 
im:ide the tumor. It is \'Cry rnre for the colon to lie over a hepatic swelling; 
I have once found it (poi:il mortem) outside au enlarged spleen. 

(4) Percus::son, in a case in which the tumor reaches the abdominal wall, 
yields, if we pass from the inner border of the tumor, rouud to the back: 
first, no nren of flulnes~. then the line of colonic resonance1 and then absolute 
dulness right back to the spine. An enlarged liver or spleen is dull over 
the whole of its outer surface, an1l there is resonance, generally, between the 
hinder edge of' an enlarged spleen and the spine. 

(::)) 'Vhen n renal tumor is "movable/1 the ability to press it back into 
the loin and to feel it clearly from behind is very important in the diagnosis. 

THE OPERATIONS PERFOR)fED ON TITE KID.NEY are: 1. Para.cenlesis j 2. 
Nephrotomy, or incision and drainage of the killney; 3. Nephrolithotomy 
(including exploration of the kidoey), or the removal of calculi from the 
kidney before the organ is dilated sufficiently to form n. renal lumor; 4. 
Nephrectomy, or the removal of the kidney; 5. Nephrorrhaphy, or the fixa­
tion of a movable kidney. 

1. PARACENTESIS OF 1'IIE KIDNEY is more of' diagnostic than of curative 
value. The n!;pirator needle should be inserted at the outer border of the 
erector spiure, opposite the first lumbar spine, and passed straight forward; 
but if the kidney be dilated the needle may be passed into it at any point 
behind the line of the colon, without traversing the peritoneum. It is useful 
to complete the cliagn0$iS of hydronephrosis and pyonephrosis, noel if a stone 
be present the needle may, by a lucky accident, strike it. Parncentesis may 
po5'ibl)' effect a cure of hydatid of the kidney. 

2. NEPlllWTOMY implies simply incision of a kidney distended with pus 
or urine, or of a hy<iatirl cyst which has not been cured by aspiration. The 
kidney is exposed in the Join by an incision like thnt used for colotomy 
(g. v.), nod then R. small cut must be made into it, from which pus may 
escnpe and through which the finger may be introduced in order to explore 
the calyces nod renal pelvis. Tbis operation is required in hydronephrosis, 
some hyclatid cysts, nnd pyonephrosis, whether due to calclllus or to tubercle; 
i11 ~ume cases in which stones have been remo\·ed from pyonephrotic kid­
neys a complete cure has been produced, but in others the dilated kidney 
hus foiled to contract and heal; if the kidney do not heal, the question of 
nephrectomy would have to be considered, but in all cases it is better to 
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drain the kidney for a time rather than rt>move it in the fir:;t instance. 
Morris has had a receptacle constructed to fit the Join nnd catch the urine 
from a fistula. 

3. NEPHROUTHOTD::i.IY is the name given to the operation in which the 
surgeon, hnving come to the conclusion that there is a stone in the kidney, 
from a consideration of the symptoms of the patient at a time when there 
is no enlargement of that organ to be detected in the loin, deliberately cuts 
down upon and explores the kidney, and remon~·s the stone if one be de­
tected . This operation was first performed, in 1880, by Henry .1..\1orris, who 
named it nephrolithotomy in contrad istinction to nephrotomy, which is an 
operation primarily undertaken to evacuate an abscess or a cyst, though if 
perchance a calculus were found it would be removed . The op('ration hns 
been done 21 times, with complete success in 19 cases (:Morris, 1885). The 
steps of the operation are as follows: The patient should be placed on his 
sound side with a small pillow beneath his loin, to render the loin of the 
affected side more prominent; an incision between four anrl five inches long 
should be made in the loin parallel with the la.st rib and three-quarters of 
an inch below it. The muscles of the abdominal wall should be cut through 
one after the other for the whole length of the incision until the fascia lum­
borum has been divided and the outer border of the quadratus lumborum 
exposed; if the quadratus be very broad, its outer border should be notched; 
the fascia transver:mlis and peri-renal fat should then be torn through with 
the fingers or forceps until the kidney is exposed ; this part of the operation 
is facilitated if the kidney is rendered prominent in the wound hy the pre~­
sure of an assistant'~ hand on thP. front of the abdomen. The surgeon 
should now introduce bis finger into the wound and explore the posterior 
surface of the kidney and the renal pelvis, and foe! carefully for any local 
prominence or hardness of the kidney: if nothing of this kind be found, he 
should explore the anterior surface of the kidney iu n similar manner, or 
take the kidney between two fingers; if any suspicious spot be detected, he 
should insert a fine needle into the kidney and d irect its point toward this 
spot. If no stone be thus discovered a systematic examination with the 
needle must be made of the whole kidney by separA.te punctures made in all 
directions. If, however, a stone be struck, a knife should be passed along 
the needle until it also strikes the stone, and as the knife is withclrawu an 
incision of just sufficient size to admit the tip of the finger should be made; 
the finger may then be gradually bored down to the stone and the latter 
either tilted out with the finger or remuverl by a pair of forceps or n. scoop. 
If no stone can be detected by the bidigital method or with the needle (and 
both have failed ), and the symptoms of stone have been weJI marked, 9.D 

incision should be made into the convex border of the kidney and the finger 
inserted so as to explore the renal pelvis. 

The only trouble likely to he met with is rather free bleeding when the 
kidney is incised, as occurred in a case under Mr. Beck's care; this is 
unusual, and, should it occur, may be arrested by the pressure of a sponge 
maintained for a few minutes. 

The skin wound ehould be closed, except at the posterior part, where a. 
drainage tube should be placed. For a few days there will be a free dis­
charge of urine from the wounrl, but it soon ceases; pus soon disappears 
from the urine, and in the course of three or four weeks the sinus in the 
loin will probably close. In this operation the incision should always be 
made in the kidney in preference to the renal pelvis, us a wound of the 
]atter does not close so readily as a wound in the substance of the kidney. 
Perirenal cellulitis may occur, or a fistula may be left. 

4. NEPIIRECro:uy or extirpation of the kidney was first deliberately per-
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formed in 18UO by ~imon, of Heidelberg, for renal fistula i it 1uay be effected 
through either a lumbar or an abdominal incision, but it hi at pre::;ent 
almo::;L univer,ially helJ that, where it is possible to remo,·e the kidney 
through the loin, the lumbnr operation should be a<lopted in prcfereuce to 
the abdominal. Nephrectomy should be looked upon as a last resource, 
and should not be performed until simpler means have been tried and have 
failed. It may be required for hydronephrosi.s and pyonephrosi.:; after the 
failure of"nephrotomy; so long as the kidney substance is not totally de­
struye,I, the existence of a urinary fistula, unles:.S this be a source of intense 
ann..,yauce to the patient, would not justify the removal of the ki1lney. In 
tubercular disease nepbrotomy i::; usually preferable, as it frequently happens 
that both kidneys are aff~cted-a point about which we are as yet unable 
to obtain certain information-and the removal of one, though diseased, 
might lead to a fil.tal result from urrernia or anuria. Nephrectomy may be 
required for severe and incurable injuries of the kidney or the ureter. 

The fir::;t steps of the lumb11r operation are i<lentical with those of nephro~ 
lithotomy. " 'hen the kidney i.s exposed, ir the transrnrse inci::;inn docs not 
affJr<l sufli.cicut room, it muy be com·erted into a T·shaped inci~ion by 
c11rryiug another cut downward to the iliac cre::>t; tl1e kidney must then be 
separate(! from the surroundiug tissues, an<l if much difficulty is experienced 
iu <laing this, it is well to incise the cap::>ule and shell the kidney out of 
it with the fingers; the kidney being separated, a long lhuble ligature 
should be pa::;3ecl transversely across the kidney between the ws~els and 
the ureter; the loop should then be divided s1) ms to l~ave two lig;,1.tures, 
the lowtr of which will sen•e for tying the ureter, an I the upper the 
renal vessels. After the pedicle has been securely ligatured in two pieces, 
the kidney should be <lrawn out of the wound and separated b.Y suipping 
through the pedicle as close to the kidney as possible. Part of the wound 
may then be closed, but free provision for drainage must be m:tde. 

The accidM~ p1Jssiblein lumbar uephrectomy are t~aring the peritoneum; 
tearing the colou i tearing the renal vessels, especially vein, in the enU.ea\ror 
to draw out the kidney nncl pass or tie the ligatures i slipping of a ligature 
upon the ve~sels after the kiduey is cut away; and wound of the pleura. 
Noue of them is necessarily fatal. In an aseptic case the peritoneum might 
bel eft alone, but it is probably safest to suture it, and ,,·ou1vl of the ~olon 
should be similarly treate1l, carefu l disinfection being ndcled. Tearing the 
renJ.l vein may be avoided by not endeavoring to <lrnw the ki<luey out be­
fore lhe ligalure is secure upou the vessel~. Should a. ligature slip, the 
wound must be held widelv open and the bleeding point clamped ~\ud 
tit>•I; in tr1.>Ublesome cases, .:\!orris recommends clamping- the pe~licle with 
'Vcils's large forceps1 and lea,•ing them in to act as the drain. The pleura. 
rnn.y de!::iccud as low as the first lumbar transverse process, and mny, there­
fore, be wounded hv a cut carried far back and closer than three-quarters of 
an inch t!> the twelhh rib; also by excision of part of this rib, which has 
been performed with the object of giving more room for the difficult manipu­
lntion required to separate the upper end of the kidney. But as much ::;pace 
ca.n be salt•ly ~.iinecl by strongly <lr:qgi~ up the rib.:1. 

The abdominrtl operation is best performed through nn incision in tbe 
linea semilunnri:-:; (L~ugenhuch), of sufficient leugth 1 nncl having it8 centre as 
ue1l.r ns pos.:iil>le to the centre of the mass to be removed . All bleeding 
must be checked before opening the peritoneum, and it is a good deal 
more fr~e than with a median cut. Now tura the small inte.stines toward 
the centre of the abdomen, and have them hehl out of the way with a flat 
sponge i notch nnd tear the peritoneum outside the colon, and with the fin­
gers work tlm>Ugh the perircual fo.t till the kidney i::; felt 1 then ::separate fat 
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anrl peritoneum from the kidney nn<l turn the colon inward until the l1ilum 
srnl its coutaine<l structures are exposed; these are now lied separately, if 
po:s:;iblc, with double ligatures, an<l cut between. Care should be lakc:n to 
prevent anything from escaping from the ureter intu the wound, and the 
end beyond the ligature must be thoroughly di::-infccted. The mnss of tbe 
kiduq can now be separated and removed. The colon is brought back into 
position, nnd the abdominal wound is clo::;ed . Iu exceptional cm•es-e. g., 
complicated by perinephric abscess-a drainage tube may be brought out in 
the loin from behill<l the peritoneum. 

This operation has certain advantages over the lumbar, the chief being 
tha.t the other kidney can be exaruinecl i it is also eai:ier, permits freer acce:)S 
to the vessels, allows of the removal of long portions of the ureter, and also 
of enlarged glands if operation in cases of malignant disease be undertaken, 
aud is nlmcst tho only operation practicable when the mass to be removed 
is very lnrge and solid and the iliocostal space is small. Ou the other hantl, 
statistics tell very strongly against the abdominal operation, which has been 
twice as fatal as the lumbar. w·e cannot help thinking that this is due 
largely to want of practice of thr profession generally in operations upon the 
peritoneal cavity; in the hands of many, these operations seem to retain 
much of their ol<l fatality, but the results obtninul by an experienced ovari· 
otornist-like Knowsley Thornton, who strenuously advocates the abdominal 
operation-will compare fa\·orably with any that operators through the loin 
can show. It, therefore, seems reasonable to think that, as surgeons in gen­
eral become more skilled in abdominal sections, abdominal nephrectomy 
may come to yield better rc:sults than lumbar. 

5. NEPJIRORRUAPnY is an operation suggested and first performed by 
Hahn, of Berlin, to fix amomble kidney, which is the source ofruuch pain 
unreliend by rest and a suitable belt. It may be employed also in floating 
kidney when the organ can be forced back into the loin. This kidney is 
expc.sed in the loin by the nephrotomy incision, and brought forward in the 
wound, to the edg£·s of which it is fixed by catgut sutu res which pass through 
the capsule of the kidney; the wound is left to granulate. 

All operations on the kidney should be performed with the strictest anti­
septic precautiom~. Tbe scar left by lumbar incisions may become the seat 
of a hernia. 

IVER AND GALL-BLADDER. 

ABSCESS may arise from penetrating wound or simple contusion, or from 
suppuration of a hy<latid cyst-in which case the pus contains hooklets 
(p. 201)-but is more commonly secondary to tropical dysentery, in which 
it is thought that infective clots are carried from the rad icles of the portal 
vein, corresponding to the intestinal ulcers, into its ramificat ions in the liver. 
Not uncommonly, however,'' tropical abscess" appears without dysentery or 
obvious cause i some believe that suppuration is still due to organisms which 
have entered through the intestinal muccsa, but without exciting ulceration 
of it, and have been carried to the liver. These absces::es are usually single 
or few in number, of considerable or large size (even fifty to eighty ounces), 
though they commence und spread by the formation and blending of many 
smull foci i the pus is often fetid and discolored; they mny form anywhere, 
but most commonly tend to point below the ribs in front or between the ribs 
behind ar outside i they may burst externally or into the bowel, or rauee 
peritonitis, pleurisy, 01· pericarditis by extension, or by rupture into the 
cavity concerned i rarely do they become eucapsuled and dry up. Multiple 
abscesses, usually of small size, arc due to pyromia, malignant endocar<litis, 
fa.rcy, nnd similar diseases; obstruction of the hepatic ducts may cause sup-
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puration ahout them, arnl a. clot in the portal ,-ein may snftcn, when fine 
channds lull uf pus are found; all the~e admit of no trentruent an<l rarely 
cau~e local symptom~. 

Tropicnl nh~ct:;s mny form with severe local and general symptoms, or in­
sicliou!'ly; thtre nre more or kes pain and tenclerne~s and some :.welling of 
the Iker; then, probably, the hand feels a tumor whi<·h :zoon causrn some 
bulgin~ over it, aml neighboring organs arc dii=placed; more or le!'s quickly, 
if poiuti~g occurs, the &kin becomts re<lernatous au<l red; fen:r may be 
!levere, with rig-or;;i, or ~light, and the local symptoms vary greatly, pain and 
tendern~!'~ heiug greatest when the peritoneum is inrnlvl::<l. Exploratory 
puncture ~hould be w~ed when in doubt. In a tase at Chnriniz Cro~s Hos­
pital a needle drew off a little pus and an incision was made on the strength 
of thi~; post mo1'iem it was found to be a cnse of multiple nb~cess. The diag­
ll0!.;18 is often very difficult with posterior or central collectious. 

TREAT;>.IENT.-Empty by aspiration and repent if refilling is slow and pus 
get thinner. If this fail, u pointing" absces:::es which are surely adherent 
may be incised and drained as usual; but when not pointing nor adherent, 
either cut down on to the abscess, open the peritoneum, and leave a plug of 
wet gauze on the surface of the abscess, or cut down, aspirate the abscess 
fully, open its sac, seeing that nothing eaters the peritoneum from it, sew 
the margins of the wound closely to the peritoneal edges of the parietal 
wound, in~crt a. tube, nud close up the wound round it. In nb:5ccsses deep 
in the subi5tance of the liver, found by the aspirator, Fayrer recommends 
tbe thru:::iling along the needle of a long trocar and canulu, the latter to be 
left in some days and then replaced by a rubber tube. If in draining supe­
rior collections the pleura be opened, pneumothorax, which will probably 
become a pyopneumothorax by escape of pus into it, is establbhcd . Anti­
septics are most important in all cases. 

HYDATJD CYST~ are much more frequent in the liver than elsewhere; they 
are usually single, but not uncommonly multiple; they cause symptoms only 
by their bulk, unless they suppurate, when the signs of abscess (ncule or 
chronic) will appear. A hyclatid cyst gives rise to a rounded, tense, elastic, or 
dist inctly fluctuating swelling, which often yields the" hyclatid fremiLUs "­
i.e., a prolonge1l thrill when the left fingers nre lnid 011 the swelling and 
percussed : there is no pain or tenderness, and olteu adhesions prevent move­
ment with the diaphragm i on tapping hydatid fluid (p. 202) is drawu oft: 
Displacement of organs and pressure-symptoms vary with the direction in 
which the cyst protrudes from the Ji,•er. It may simu ate a cystic or, when 
thirk-walled, n. solid tumor of any abdominal organ, dilatation of the gall­
blnd1ler from any cause, or right pleurisy with effusion; from hydronepbrosis 
it is distinguished by the absence of the colon in front of it and by the im­
perfect way in which it distends the loin; distention of the· !;Rll-blaclcler 
without jaundice is rare; the line of dulness in sub-diaphragmatic hydatid 
is markedly convex and unvarying (Fagge); and tapping, with chemical 
and microscopic examination of the fluid, eliminates most errors. A cyst of 
thi,, kind mny en<l in the death of the parasite and more or less inspissation 
of the contents, in supuration, or in rupture-either before or after suppura­
tion-into any cavity, viscus, or great vein with which it is in contact. 
Rupture into the peritoneum or pleura causes acute suppurntion of the sac~ 
ancl is therefore of surgical interest; whilst rupture into the pericardium, 
heart, or vcna ca,·n, causes sudden death. · 

TnE,\'L'IEY.r.-Fnp-gc a1Hl Durham cured seven. or perhaps all, of eight 
cases, by tlt'cirofyjiB, hut Fagge found reason to refer the result to simple 
acupu11cl11re with e~cape of fluitl into the peritoneum; aspiration without 
complete emplJing of n cy::;t is often successful, though the cyst mny speedily 
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become again quite tense from cff't1sio11 of alhuminous fluid which is oflen 
bile-stained; thi3 is usually ilbsorbe<l if let nlone. Fagge w1ml<l not tap 
again within tweh'e months unless suppuration occur. L:1stly, we may 
resort to operations exactly similar to tho:se propo.i!ie<l for nb."'''C:-..s i incisiou if 
adherent to the ab(lomiual wall i laying bare of cyst and inci~ion when ad­
hesions are established, or immediate emptying of the cy::1t an(l close suture 
to the abdominal wound. The C)·st should, if po8sihle, be withdrawn. 

G.ALL·STONES are much commoner in women than iu Jlll'll, nnd t~pecially 
after forty-perhaps because of the more sedentary life of women nflcr this 
age; they do occur in young a<lults, howe\·er, an<l hrwc beeu met with in 
chihlren . They may be small, Nugh, and soft, comfr;;t1ng chiefly of bi1e­
pigment, or lianl and smooth, chiefly cholcsterine i ~0111eti111es single nud 
pedrnps filling the bladder, they are usually multiple aud f'acetteJ where 
they touch; many hundreds may be present. In the mnjo1·ity of' cases they 
cause no sy111ploms, au(l are found po.~t 11wrtem, loo.:ie in the bladder. In 
other cases the patient sufft!rs from repeated attacks of biliary colic, being in 
the intervals hal'dly ever free from sense of weight or dra~ging in the hepatic 
region, much aggravated by movement and jolting. The pain is, no doubt, 
due to movement of a. calculus exciting peristah>iB. The severe attacks not 
uncommonly come on suddenly 2-3 hours after fvod, just when food is 
entering- the intestiue and bile is being pourc<l in, and often subside equally 
suddenly, because the stone drops back from the duct into the blaflcler. A 
state such as that above de~cribed calls urgently for relief. A gall-bla<l<ler 
has occasiona11y been found so full of calculi as to form a perct•ptib]e tumor 
anr:i to yield distinct crepitus from the stones grating upon each other. If a 
stone beClJrue impacted in the duct further complications occur. The con­
stant irritiition may ex.cite ulceration, adhesion to the duodenum, or, much 
more rarely, to the transverse colou or stomach, and the stones may pass 
through into the intestine (see p. 663), and this may~happen without 1ocal 
symptoms; the irritation may cause suppuration-so-called "absce~s "-of 
the gall-bladcler, which, fortunately, adheres in most cased to the abdominal 
wa11, and if no incision be made, bursts through it-though not always over 
the ordinary site of the gall-bladder-and pus and gall-stones escape; the 
})ftSsage ofa stone down the <luct may cause ulceration leading to stricture 
of the cystic or common bile-duct; or a calculus may become fixed either in 
the cystic or common bile-duct. When the cystic duct is obstructed the 
gall-bladder usually becornei:1 distended by thin colorle:ss mucus, forming a 
very teuse round or pear-shaped tumor, which usually pusses down and in 
above the navel (Taylor) and is traceable to the liver Pdge; there is no 
jaundice aud the stools contain bile. 'rhen the common duct is occluded, 
jaundice necessarily results, the stools are alcoholic and uffi:usive, the gall­
ducts as well as th~ gall-bladder dilate, and perilobular <'irrhosis at first with 
eulargemeut then with atrophy of the ]i\·er fo1lows. Total uhstruction of' 
bile generally proves fatal within two or three years, but even after a year':; 
duration the obstruction has been known to give away. 

THEAnn::-;T.-\Vhen a patient is sntfering severely fr.)ln recurrent colic, 
without distention of the ~all-bladder, or when the gall·bla1lder is enlarging 
from obstruct.ion of' its duct by stone, relief may be ~iven by the operlltion.s 
of cholecystotomy or cholccy:;tectomy. Gholecyatotomy i<J performe(l through 
au incision made over the swelling in the linen sernilunaris, if po:-sible, and 
near the margin of the li\'CJ'. If the bladder is adherent, it would be wiser 
not to open the peritoneum, but in many rases this i'-4 11ccessary til reach the 
swelling. All fluid i:i nnw to be <lra.wu off by a fine aspin1t11r needle, after 
which the S:l.C may be <lr:iwn more or less out of the wuunrl, packe11 rounrl 
with sponges, opened sufficiently to a<lmit a finger, nu.I explored i all stones 
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that cnn be ft>lt mu,.;t he extracted with forceps, and before finishing the 
operation a finger should be pa~<::ed along the cystic duct in search of others 
impacted in it. If one be found, it may perhaps be pressed hack; 10 a few 
ca.!!CS ~t has.been .broken and removed, and in one case (Bernnys's) slight 
Ul)lchmg of the rrng abo\·e the stem, from the gall-bladder, whil:st a finger 
kept guard outside, permitte<I the remornl of the calculus. The gall-bladder 
may now be sewn up antl returned, and the abdomiual wounrl closed; or 
the wound in the bladder may be attached to that in the peritoneum, a 
tube inserted, and the rest of' the abdominal wound closed. The latter­
strongly ailvot:ate<l by Lawson Tait, who has by far the largest experience 
of the opf'rntion-5ccms the best; fur we can never be sure that the duct is 
patent, accumulation of fluid under pressure in the bladder is likely to 
prove too much for the stitches (especially if the calculus Lappent:i to be 
in the cummon duct and nil bile tries to escape through the wounrl), and it 
is very difficult to include peritoneum only on the thinoecl bladder; on the 
other hn.ncl, a fh1tula1 if the duct is patent, will either close by itself, cun be 
clo!!ed ca~ily, or, if permanent, is not a very great inconvenience. Tait and 
other.ii huxe shown that the danger of this operation is very slight. In 1538-l, 
Tait had done thirteen cases, and all recovered (Bl'iti.~h j)[edical Journal, 
Muv :J, 1884). 

Cliolecy."lectomy has been done at least eleven times (Britii'Jh Jfedical Jow·­
nal, ,Jun"' 12, 1886) with a very considerable mortality. Langenbuch firat 
perfonued it in 1882. The liver was held up and sponges placed to protect 
the inte!:!tinei:i, the e111plie1l bhulcler dissected from the li\•er, apparently with 
etuie, the duct double ligaturerl and cut betweeo. In his case the bla.dJer 
not only contained stones, but was hypertrophied. This alone t.loes not ju!:!tif)' 
the operation, nor does suppuration. Its mortality should be \'ery little 
more than that of cholecystotomy if it is to be performed merely to escape 
the inconvenience of a fiitula, which may be only temporary. It seems 
just poiisible that a stone might be removed from the com1111rn cluct, 
through the cystic duct, after removal of the bladJer. IJ: in a case of recur­
rent coiic, without di~tcntion of the bladder, it were impossible to suture 
the hladder1 by rensou of its 8hortness, to the abdominal wall, choice would 
hll\'e to be made between suture and return of the bladder and cholecys­
tectomy. Epithelioma of the gall-bladder does not justif)' the operation, ns 
the disease cannot be rrcognizetl sufficiently early. 

THE SPLRE:X. 

~IoV.\BLE sPLEEX, like mcn·abie kidney, has occa~ionally called for 
extirpation; the organ is so vascular that it is doubtful whether bemorrhnge 
would not folli>w nu operation like that of nephrorrhaphy. 

lIYl'ERTHOPITY of the spleen may be simple-i. e., its cause is unknown, 
and it causes symptoms ouly by its size and weight; leucocytlwmiic, in whit'h 
case it is accompanied by important blQod·changes, especially great exce:-<s 
of leucocytes, aud their results, nud frequently also by enlargement of lymph 
gland~, nnd transformation of yellow marrow into red i or malarial. lu 
either of these forms the organ may reach a weight of many pouncl6 ant.I 
fill the greater part of the abdomen . Medical treatment should be thor­
oughly triecl before passing to surgical, as splenectomy has had a very 
high mortality. The cases of hypertrophy demanding it are not many. 
(.\1ses of leucocythremia have been most frequently operated on, and we be­
lieve with au invariably fatal result; it is, therefore1 generally hel<l that 
such should be rejected as unsuitable. Cases of malaria are, as a. rule, either 
too little inconvenienced for splenectomy to be thought of, or are too ill to 
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allow <Jf the operation, but cRses suitaLle for it do occm;ionnlly occur. Cases 
of simple hypertrophy, in which suflhing renders the patient willing tu run 
the risk of removal, hold out the greatest hope of 1rnccess. 

ABSCESS, not pya:ruic, of \\hich the causes are obscure, is rarely sec:n in 
the spleen. 'Vben <liagno:secl, it should be treated by puncwre or incision 
and drainage, from bd1in<l, if possible. The spleen has once been extirpated 
from the ca\•ity of an abscess in wllich it lay, the patirnt recovering. 

SIMPLE CYSTS of great size, si11gle or multiple, rarely form in the spleen. 
Credo removed a spleen of fifteen ounces which contained a cyst holding 
fifty-six ouncrs, and Knowsley Thornton has operated in two such cases; nil 
were successful. If a single cyst were found, drainage might first be tried. 
llydatid cysts are rare; treat as in the liver. 

MALIGl'ANT DISEASE is very rare, nn<l certainly does not justify splcnec­
tomy. 

SPLENECTO:IIY.-Experiments on animals and accidental wounds in rnn.n, 
leading to prnlapse and extirpation of the spleen, established that lite and 
health might continue after loss of tbe organ; its place is taken by other 
lymphoid structures, including the thyroid, which undergo temporary or 
permanent compensatory hypertrophy. 

The removal is usually effected through a wound of sufficient 1eugth in the 
left linea semilunaris, but some operators have preferred the ruid·line; in 
cases of hypertrophy, the cut is necessarily very long, but when the organ 
is cystic the cysts cun be emptied before the spleen is drawn out. The next 
step is to bring it outside the wound, and this has frequently been accom­
plished with ease; there is, however, danger that the organ may tear in the 
mnnrouvre, or from the separation of some adhesion, when it bleeds very 
freely. This happened in "'arington Haward's case (Trans. Clin. Soc., 
1883), but the hemorrhage was soon stopped with sponge·pressure. The 
pe<licle should now be tied i11 several parts or clamped, and the vessels tied 
separately, and then the spleen is cut away; care must be taken that the tail 
of the pancreas is not included in the ligatures or clamp. The abdominal 
wound is closed as usual. 

Nussbaum records 26 splenectomiE's for injury with 16 recoveries. 
CredG collected 30 cases up to 1881: 16 were for leucocythremic spleeu, 

nncl all d ied: of the remaining 14, 9 lived, viz., 2 of cystic spleen, 2 of 
movable spleen, 4 of simple hypenrophy, and oue in which the spleen lay in 
an abscess. The most recent statistics will, we believe, be given in K. Thorn­
ton's paper in the JJied. Chir. Trans. for 1886. 

THE UTERINE APPE~DAGES. 

Chronic inflammation of the uterine appendagE's, viz., ovaries and Fn11opian 
tubes, due usually to extension from the uterus, is a frequent cause of extreme 
dysmenorrhcea and painful attacks of pelvic peritonitis, completely incapa­
citating the sufferers from actual work and rendering them chronic invalids. 
In these cases (for the symptoms of which see works on gynecology) Lam::on 
Tait and others have lately practised removal of the uterine appendages 
through the mid-line of the abdomen. An incision admitting two tingen; is 
nil that is required, unless complex Rdhe:sions have to be dealt with, when 
the operation may be extremely Jifficult. A broad ligament with the diseased 
tu he ancl ovary is <lrawn out, trausfixed with silk, tied iu two pieces, and the 
tube and ovary cut off beyond the ligatures. As a rule, thi::i must be done 
on hoth sidrs. Tait, up to 1885, had operated on 201 cnses, with a mortality 
of 5 per cent. on the \\hole number, but only 3 per cent. un the second hun­
dred. Relief was generally complete and immediate; but in a few ca~es 
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cxlra\•n;;ation of blo ><l into the peri-uterine li3:rnes occurred nfcer operation, 
an1l seemed to be the cause of continued pa.in (Brit. 1lfed. Journ., Jan. 31, 
188.5). 

OVARIES. 

'11imorsof the ovaries nre, to the surgeon, by far the most impllrtant diseases 
of the3e organs. They ma.y be either cystic or solid, the former being \'ery 
much the more frequent. 

PATilOLOGY OF CY:;Ts.-The ovaries consist of a fibromuscular strorua con­
tained in a fibrous capsule, anrl throughout the strorna. of each at birth are 
scattered something like 70,000 Graa.fian follicles-sma.ll cysts lined with 
cubicn.I epithelium, each containing an ovum in a little fluid. The follicles 
and ova are formed by the growth of' tubular processes of germinal epithe­
lium into the mesoblastic stroma. From tbesc elements of the ovary all 
primary new growths must spring. 

Cysts are divided into simple and prolife1·ous, the latter being distinguished 
from the former by evidence of the continued formation of new cysts in the 
walls of the primary cavities. Simple cytJts may be siogle or multiple; 
usually one or two cysts much outstrip the rest in size; and by absorption of 
the fibrous septa many of the smaller come to open into the larger. Prolifer­
ous cy.jts are conglomerations of cysts of various sizes. They are more 
irregular and lobulated than the simple forms, but have the same blue-white 
or pearly fibrous surface-very different from the mora or less deep red of 
growing uterine myomata. On slitting up cysts, or making n. section of the 
tumor, the cavities are found full of a fluid which is usually yellowish and 
visrid, but mn.y be pale and limpid, variously colored by mixture with blood, 
or purulent, or the contents may be a colloid material. The inner walls of 
the cysts often look softer and pinker than the outer; upon them are more 
or fewer rounded eminences, formed by new cysts in their wnlls, projecting 
into this cyst or that, nnd towards the interior rather thnn towards the 
exterior of the tumor. The smaller cyst.s may seem more vascular than the 
larger, and fringes of membrane, uniting frequently, ma.y sometimes reader 
their surfaces cribriform. The walls of the cysts vary much in thickness; 
usually they are well under one-sixth of an inch, and often are quite thin; 
a solid mass of some size is common at one or two spots. All these consist of 
connective tissue, and may be white and hard, or pink or yellow and soft. 
Under the microscope the cysts are for the most part lined with large col­
umnar cells; but a few are said to be destitute of liaiug, having been formed 
by mucous degeneration of the stromn. This consists of fibrous tissue, dense, 
with few vessels or cells in the larger cyst-walls and masses, looser, with many 
long spindle nuclei, near smaller cysts. Here and there in the strorua are 
microscopic spaces lined by columnar cells, just like Lieberkiihn's follicles 
cut across; these are growing tubules, and they may be found in all sizes up 
to obvious cysts. But there may be n.nother way in which new cysts are 
formed. A section through the wall of a small cy5t with cribriform surface 
shows this appearance to be clue to the projection of vascular pa.pillary 
processes, which often branch repeatedly, into its lumen; the branches of 
contiguous processes may unite, as 'Vilson Fox pointed out, and give rise to 
the appearances, in section at least, of cysts lined with columnar cells. 

These papillary processes may increase so as to form Jarge warty masses, 
not only filling the cysts (generally of small tumors), but bursting through 
them and spreading to the surface of the peritoneuru. Io other instances the 
strorua increases greatly in amount, being soft, oodernatous, usually yellowish 
and cellular, nnd large masses of a similar nature often project into and fill 
up the cysts (cystosarcoma). 
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The pathology of theee growths is still somewhat doubtful. Wil!\Oll Fox 
(Med. Chii-. frans., 186~) taught that "all forms of cysts met with in the 
ovary originate from Graafian follicles," multilocular forrns being due to the 
production of secondary cysts by blending of papillary proceSbt!S :i.s above 
described . Certain Graafian follicles are supposed to become distended with 
fluid or blood eflUsed into them during menstrual congesLions, which have 
tailed to cause their rupture, perhaps because the capsule is thickene1l by 
chrouic ovaritis. Ia support. of this origin it may be said that small cystic 
ovaries having every appearance of it are not very uncommon, and that O\'a 

have been discovered, by several observers, in cysts under the size of a cherry. 
Its occurrence appears to be admitted by all, but some say that the tumors 
thus found rarely reach the size of a fist, and are of little clinical importance. 
Large, simple, allfl all truly proliferous cysts must, in this case, be regarded 
as tubular adenomala; tubules of ovarian cells start, perhaps from Graafian 
vesicles, perhaps from some embryonic remains, and grow through the 
ovarian stroma, becoming dilated into cysts at frequent intervals. In the 
walls of the cysts the tubules are cut across more or less frequently (see above). 

Dermoid cysts occur with special frequency in the ovary, but they do not, 
as a rule, enlarge much until puberty. They may consist of' a simple skin­
like sac lined by stratified epithelium, and full of white or yellowish sebace­
ous stuff consisting of epithelial cells, free fat, and cholesteriue, the whole 
forming a fluid at the temperature of the body; or we may find sebaceous, 
and even sweat, glands in the wall, hair follides, giving rise to a coil of 
usually fair hair in the cyst, teeth, bones, cartilage, muscular and even gan­
glionic nerve tissue. Though usually of moderate size, these cysts may fill 
the whole ab<lomen . They may also be multiple, round about the ovary or 
in other parts of the abdomen. It is convenient to mention here certain 
extra-ovarian cysts. Parovarian cysts arise by effusion of fluid into the 
tubules of the parovarium in the broad ligament; they are mouolocular, tbin­
walled, contain a fluid of sp. gr.1.005-1.007 which is watery and but slightly 
albuminous; Tait, however, says he has met with fluid as viscid and gru­
mous as in any ovarian cyst. Cysts of the broad ligament form by effusion of 
serous fluid between its layers; they may, perhaps, supervene upon a hrema­
tocele. Doran believes that simple thin-walled cysts are always developed 
in the broad ligament1 either independently of the parovarium, or in the 
vesicle often present at the outer end of the horizontal duct; whilst the true 
parovarian cyst developed from the vertical tubes, generally contains papil­
lary growths. llydaticl cysts may occur in the pelvis, unconnected with the 
uterus or its appendages, and it was suggested by Boiuet, and it is still believed 
by some that an '1.mimpregmdcd 01nnn may fall into the peritoneum and de­
velop into a cyst. Dropsy, or distention of the Fallopian tube with mucous 
fluid, blood, or pus, must be remembered in the diagnosis of small ovarian 
cysts. 

Solid tumors of the ovary are much rarer than the cystic, though these 
may contain so much strorna as to be practically solid ( fibro·adenomata). 
Pure fibromata or fibromyomata are exceedingly rare. l\Ialignant growths 
are generally secondary, but as primary tumors they are more common than 
simple growths. Perhaps the most interesting are cases apparently of tubu­
lnr udenomata which have affocted the glands and liver or even more distant 
parts, behaving like colmnnm· epUheliomata. Both hard and soft acinous 
ccrncer occur i and sareomata of various kinds, chiefly spindle-celled, are met 
with. .Myxoma, mny be primary in the ovary. 

NATUHAL HISTORY AND SIGNS OF OVARIAN CYSTS.-Cystic disease of 
the ovary may occur at any age from infancy upwards, but is for most fre­
quent during the period of sexual activity. The great majority of Sir Spen-
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cer ' r l'll~'!; reF('S occurred between twenty-fh·e snd fifty-five. The two 
orgn1::; are equally liable, and not uncomnMlly both are affected . As to 
1:-nc:inl .... tale, thue growths are disproporticnah:ly frequent in the unmarried, 
and, ttn1ong the married, in the sterile. Ornrian cysts vary much in their 
rate of growth, hut as a rule they increase steadily and so rapidly, that in 
two or three years from their discovery they will fill most of the abdomen 
and induce pres~ure-symptnms; they may grow much more rapidly or slowly, 
the latter e:tpecially aftt.r the climacteric. As the tumor enlarges it iuter­
fen:- more nud more with cxerc-ise, with dig('etion aud ab::orption uf food, 
and \dth the rntic:nt1s happine!'s; rnoreu\·er its nourbhment is a heavy bur­
den upou the system . The patient becomes foeblf", thin 1 pale, and nuxious 
in appearance, the Wt'ight and dragging pain confine her to the lying posi­
tiou, the lowu limhs swell from pressure on their vein~1 and finally tht; dia­
phrngm may be driven up and the lower ribs displaced outward, !:!O that 
rcspimtion aml heart action are greatly irnreded; the natural ending of an 
ovarian cyst is therefore: (1) Death from exhaustion and asphyxia. 

Oth<·r treatnwnts are possible: (2) Tbe cyst may burst unto the perito­
neum, either spontaneously or as the result of the injury. The result is 
often n sharp attack of peritonitis, which mny prOYC fatal, but which usually 
subsides or becomes chronic. A simple single or parovarian cyst may thus 
be cured1 but such an occurrence is rare, and in the latter case especially, 
the accident exposes the patient to the danger of spread of papillornata 
(p. 701) from the cyst over the peritoneum; hemorrhage may also prove 
fatal. Dornn (Tumors of the Ovaries, 1882, p. 109) says, that in twenty­
nine cases of rupture very acute peritonitis occurred in four and chronic in 
ten. If such cuses are operated on at once, they usually do well ; if they 
are left, adhesions will probably render a later operation (should the patient 
live) both difficult and dnngerous, and it must be remembered thnt in the 
common multilucular and proliferous cyst there is no chance of cure by 
rupture. 

(3) Tbe tumor may suppurate in one or several cysts, giving rise to nil 
the symptoms-fever, rigors, perspirations, pain, and peritonitis-nod dan­
gers of an iutrn-peritonial abscess. In some cn~es relie f~ more or less great, 
hRB followed the opening of the tumor and the discharge of its contents 
through the nn\·el, or into some part of the bowels or geuito-urinnry tract. 
But these are rare, septic inflammation of the cyst cavity being a serious 
compli1•ntion . 

(4) The tumor may he twisted upon its axis by intestinal movements,and 
unless adhesions quickly check the rotation, the cyst becomes gangrenous, 
or such hemorrhage may occur into it, from venous engorgement, that it 
ruptur£s. In either cnse, the gravest shock and acute peritonitis usually 
occur. Intercurrent attacks of peritonitis without e\•idence of any of the 
abo,·c cau!5es are common in the course of an ovarian cyst and are \·ery de­
pre~~iu~ i each one renders operation more difficult and dangerous. Inflam­
matory fluid is often present in chronic cases. 

(5) Obstruction uf the bowels, urrernin., and other accidents, may lead to 
a rani<lh· fatal ending. 

(6) The <li,:easc may rarely remain stationary, and life go on under the 
burden. The author, in 18;j3, mentioned the case of n. lady, aged fifty­
seven, of tall, cnmmnuding figure, in whom an OYarian tumor of immense 
size had exi~ted for more than thirty years. Her health was pretty good, 
although "hen the disease first appeared, before the diagnos is was fully made 
out, she sulll-rtd for three years from all the remedies that the phy fri.ous of 
the time of George IY. could devise for the dispersion of the swelling. She 
died in 1859 with symptoms of suppuration of the cyst. 
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It is obvious from this history that nothiag is to be gninerl by waiting, 
whilst much may be hoped from early treatment of no ovarian cyst. 

Its SY:'>IPTOMS are the following : 
The" facies ovariaua," described by the late Dr. 'Vright, is often very 

marked in a<lvanced cases. "The emaciation, the prominent or almost un­
covered muscles and bones, the anxious suffering expFession, the furrowed 
forehead and sunken eyes, the open, sharply defined nostrils, the thin, com­
pressed lips, the depressed angles of the mouth form together n. face which is 
strikingly characteristic" (Wells). 

In a person ordinarily free from dysmenorrhcea 1 two or three consecutive 
menstrual periods accompanied by this symptom may iadicate the commence­
ment of the formation of a cyst from enlarging Graafian follicles; but a cyst 
often forms without any premonitory signs. 

rl'he menses n.rc not necessarily interfered with, especially if one ovary 
remains healthy, though both menorrhagia and scanty menstruation may 
accompany O\•arian disease. As a rule which is useful, but by no means 
invariable, it may be stated that the catamenia are increased in uterine and 
diminbhed in ovarian tumors. 

Next come various pressure-symptoms-frequency of micturition, or retea­
tion; constipation, pain from pressure on nerves, weight and dragging of the 
tumor, oodema. of the legs from pressure on the iliac veins, and, later, the 
more serious ones above mentioned-intestinal obstruction, acute or chronic; 
urremia from pressure on the ureters and hydronephrosis; or exhaustion and 
asphyxia from pressure on thoracic aad all the abdominal Yiscera. The 
early pressure·symptoms are naturally most severe when a cyst is retained in 
the pelvis. They are none of them characteristic, but may be induced by 
any abdominal tumor of large size springing from the pehris. 

The symptoms being so few and doubtful, it is evident, therefore, that the 
physical signs are all-important for the recognition of the disease. The 
examination must be systematically conducted, and serves n.s a. type for the 
examination of abdominal tumors in general. 

In the case of any apparently pelvic tumor, distended bladder should be 
eliminated at once by the passage of a catheter. Many a time has this pre­
caution prevented a terrible mistake, for women, with bladder well above the 
navel, may make no complaint about micturition. 

In.~pection.-The patient should lie on the back, with shoulders low, hip 
raised, and abdomen bare. The abdomen is arched, uniformly 1f the cyst 
be uailoculnr and large. unequally if it be multilo11ulnr or small. If the 
cyst be multiple it may cause irregularity of surface all over abdomen. If 
the cyst be just rising out of the true pelvis, it often causes bulging of the 
iliac region on the side from which it takes its origia. In questioning a 
patient as to the history of a case, this fact may be often elicited, and is of 
use as indicating to which side the ovary affected probably belongs. 

In advanced cases the tumor may fill the abdomen, pushing up the liver 
and diaphragm, and causing the lower ribs aorl xiphoid cartilage to protrude. 
In most cases the skin is tense, shining, and marked by linere albicantes, 
though over the pubic 1·egion the skin may become brawny from cedema, 
sometimes forming furrows and ridges. The umbilicus may be greatly 
stretched, but does not protrude unless fluid or a hernia. is also present . 

. Mensuralion.-Mensuration emphasizes the facts above noted. Measure­
ments should be made from the anterior superior iliac spine on each side to 
the navel or x iphoid cartilage. If these measurements are unequal on the 
two sides1 fluid is probably ovarian, not ascitic, and the cyst probably springs 
from the side on which the measurement is the greater. Repeated measure-



PHYSICAL SIGNS OF OVARIAN CYSTS. 705 

ments indicate whether the cyst is stationary or increasing in size. Other 
measurements may be useful in special cases. 

Palpation gives exact information as to size, form, character of surface, 
consistence, antl tension of the tumor. If the hand can be made to sink in 
towards the spine above the pubes, the presumption against ovarian tumor 
is strong. 

The sense of fluctuation, obtained in the ordinary way, over an abdominal 
tumor, is of less value than in other parts in distinguishing bPtween fluid and 
soft solid; but the impression of a wave of fluid is evidence in favor of a 
cyst, disproving solidity. It can be easily elicited by laying the hand 
on one part of the tumor and tapping with a finger at another part, when, 
jf no solid stratum intervene, the wave is felt. By c1rnnging the position 
of the observing and striking hands the whole area of fluctuation may be 
examined. 

If' the Huctuntions be observed equal1y in nil directions the inference 
is that the tumor is monocystic, or at all events that the fluid under observa­
tion is contained in one cyst. If' the wave be absent in parts, or arrested in 
some position of the bands, the presence of solid parts or septa may be in­
ferred i and this is confirmed by an irregular surface and by feeling hard 
mnsses. Ascitic fluid may be diffused in a thin layer over a tumor and yield 

: fl~~~da:fne; ~~~:fii~;~~~~~i~:i'a~i!~1:b: ~~:si1bfee~:~f t~:a:~~it~~ ~0ufde~~! 
been drawn off. 

A thrill is sometimes felt in tense, thin-walled cysts which are not hydatid. 
The limits of a sac can sometimes be made out by observing the bounds 

of the nreQ. of :fluctuation, though this point can be best made out by simple 
palpation and percussion. 

Percussion.-This is the most important and reliable test. By it the limits 
of resonance and dulness can be defined, and the dull area corresp<;mds 
exactly with the position and size of that part of the cyst in contact with 
the abdominal wall. At first, if the cyst He in one ilinc region, and push 
tbe intestines upward and to the other side, we get duluess on the side where 
the cyst lies, resonance on the opposite side. Aftenvnrds, when the cyst bas 
risen to or above the level of the umbilicus, the intestines nre pushed up­
wards nnd laterally, and the dulness occupies the pubic, umbilical, and hypo­
gastric regions, spreading bilaterally into the adjoining regions. Hence we 
have resonance between the last rib and crest of the ilium on each side, and 
above the tumor where the colon and stomach lie. OccasionalJy one flank 
may remain dull on percu~sion if the ovary, from adhesions or resistance, 
have not assumed the more usual central position. 

Change of position does not cause any marked change in the outline of 
the area of dulness over a cyst . 

.Auscultation is chiefly of negative importance, since beyond its value in 
seeking for adhes-ions (see page 711), it is useful mainly in helping to dis­
prove the existence of pregnancy (by the absence of the fcetal heart-sounds 
and uterine souf:He), and of some forms of uterine fibroids (by the absence of 
the soufHe which occurs in some cases). 

Vaginal examination. enables us to feel the pelvic portion of a tumor (if 
there be any), to examine its nature (solid or fluid ), to tell its relation to the 
uterus and the closeness of its connection with this organ, and to eliminate 
pregnancy. 

in ~i~~e:~ed 0~ei;t~"~: ;b~~st~:~~~~~:ti~:db1y cbf~~~;ubnill~~~:i~:ii~~)~:~~ 
purple tint of the mucous membrane confirm the diagnosis by excluding 
pregnancy. 

45 
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If a cyst be unilocular, and the abdominal portion be tapped, the exam­
ining finger in the vagina will feel the impre~:::ion of a wave. Multiloculnr 
cysts are simply tense or elastic, possibly irregular; they mny have a solid 
mass towards lhe base. 

After excluding pregnancy, the uterine sound may be used to tell us the 
length of the uterus, its inclinalion aud relative position to the tumor, and 
its mobility. 11'0 test thP. latter part fully, an assistant should move the 
ab<loruinal ma~s in various directions. If the uterus be of normal length 
an<l freely mobile, we may assume that the tumor does not grow from the 
uterus, or, if it does, that it has a long pedicle. If the uterus be elongated 
and fixed to the tumor, the diagnosis must be made by concurrent signs be­
tween a. uterine fibro·cystic tumor, and a uterus adherent to au ovarian cyst, 
elongated by prcs~ure and dragging. Certainty niay be impossible. The 
uterus at first lies in front of an ovarian cyst, which tends to drop into 
Douglns's pouch; as tbe cyst increases and rises out of the pelvis it may get 
in front of the uterus. There is no fixed rule in this respect. In spite of 
displacement and compression, pregnancy complicated by an ovarian tumor 
is not very uncommon. 

The upward dragging of the uterus by the cyst as it rises, tends to conceal 
its vaginal portion so that the os uteri may be out of reach or almost level 
with the vaginal roof. 

Rectal exumination enables us to reach a rather higher level on the pos-­
terior au<l pelvic portions of the tumor than does a vaginal examination ; 
an<l is of great seJ'\•ice in deciding upon the existence of pelvic adhesions 
(p. 711). 

E:rploralory incision is neces:;ary in a few cases to enable us to make a 
diagnosis. It ~hould be employed only when everything is ready for treat­
ment. 

Table showing the abdominal conditionsfrmn which the diagnosis of an ovarian 
tumor may have to be made (after Sir Spencer ' Veils). 

GHOUP I . (In connection with the peritoneum.) 
Ascites. 
Encyste<l dropsy of peritoneum. 
Tympauites and phantom tumors. 
Fatly and other tumors of omen tum and meseutery. 
Hydatids. 
Sarcoma, cancer, and tubercle. 

Gnour IL (Uterine enlargements.) 
Pregnancy-normal and abnormal. 
Air or fiui<ls in uterus-physo·, hydro·, pyo-, and hremato-metra. 
Fibroid tumors. 
latra·uterine carcinoma. 

Gnour III. (Miscellaneous.) 
Ilypertrophy of abdominal wall. 
Extrn.-uteriue pregnancy. 
Hydro-, pyo-, or hremato-salpinx. 
Enlarged liver, spleen, kidney, or lymphatic glands. 
Hydaticl cysts of liver or other abdominal organs. 
Movable kidney, cysts and tumors of kidney. 
Distended bladder. 
IIrematoce1e, pel vie cellulitis, and abscess. 
Fecal accumulations. 
Enchondroma, or sarcoma of ileum or vertebr::e. 
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Ooly the more important of these can be dealt with here. The order of 
examination is that just given. 

AscrTES.-There is a history of cirrhosis or other disease of the liver, of 
cardiac or renal disease, or of chronic peritonitis; and symptoms and physi­
cal signs of these maladies are present. The health has become feeble more 
rapidly than an ovarian tumor, of size sufficient to cause the enlargement 
of the abdomen, would account for. 

In nscites the abdomen is uniformly distended, the flanks bulge, and the 
umbilical region is flattened, unless the distention is very great, when the 
navel" ill probably be replaced by a translucent fluid projection; otherwise 
there is not, and never has been, any localized swelling. The respiratory 
rise and fall of a solid tumor may be simulated by some distended coils of 
gut (Wells, Diagno,is and Surg. 1'reat. of Abdom. Tumors, 1885, p. 13), 
but i·esonnnce on percllssion settles all doubt. The shape of the abdomen 
varies distinctly with change of position. No tumor can be mapped out. 

In a multilocL1lar cyst fluctuation is limited to certain arere, in ascites and 
a thin-walled cyst it is equal in all directions; but in ascites, unless extreme, 
it varies in site with the position. Sir Spencer Wells (ibid. p.18) lays stress 
upon the fact that in ascites the wave of fluctuation may be felt, not only 
where the sound is dull on percussion, but also beyond the line of dulness, 
owing to the fact that the intestines float on the fluid 1 and the fluid may be 
thrown into waves among them. 

In ascites, the bowels, as they contain air, float up through the fluid; and, 
in whatever position the patient may be placed, unless they are adherent to 
the abdominal wall, they tend to occupy the uppermost part, and the fluid 
the lowest. Therefore1 in the supine position, there is resonance over the 
anterior surface of the abdomen, but dulness towards the sides; the outline 
of the duluess varies with the position of the patient; if she turn on to her 
bands and lrnees, resonance appears in the flanks, duloess in front. In 
ovarian cyst, in the supine position, percussion yields opposite resulLs (p. 705). 
Yet, if the quantity of ascitic fluid be very large, and the abdomen so dis­
tended that the mesentery does not allow the bowels to float up and ent.irely 
reach the anterior wall, there may be more or less dL1lness everywhere. 
The diagnostic marks are rendered clearer if the patient's shoulders are 
depressed and hips raised by a pillow. 

As a rule, if one loin be clear and one dull, it is due to an ovarian cyst 
on the dull side; but the same physical signs may be due to encysted dropsy 
of peritoneum on the dull side, or to ascites with adhesions, binding down 
the intestines to the clear side. It must be remembered that ascites is not 
uncommonly present wilh an ovarian tumor. 

Chemical examination of fluids withdrawn from the abdomen may be of 
much value in doubtful cases. 

Ascitic fluid is clear or slightly turbid, watery, bright or pale yellow, 
forming on boiling a dense clot, insoluble in strong acetic acid; it very rarely 
contains cholesterine. 

Ovarian cysts usually contain colloid or ropy fluid (like solution of gum 
arabic) of sp. gr. 1.012-1.030; cholesteriue is uncommon; large epithelial 
cells and granular corpuscles are often present. The fluid coagulates on 
boiling, and the large clot (paralbumen) usually dissolves, or becomes trans­
lucent when boiled in twice its volume of acetic acid. But ovarian cysts do 
not al ways contain fluid of this character. 

Extra-ovarian (broad ligament) cysts contain 'l.tsually a clear, colorless, 
limpid fluid of sp. gl'. well below 1.010, with a mere tra.ce of albumen, 
increased by the addition of acetic acid, and few or uo cell forms. Hydatid 
cysts, bydronephrosis, and some dilated gall-bladders yield limpid fluids of 
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sp. gr. below 1.010, and containing little or no albumen. The first may con­
tain hydatids, booklets, or bits of membrane; the second may contain urea 
(concentrate greatly, and add nitric acid to get precipitate of uitrale of urea); 
the last may contain bile-coloring matter. 

Chronic peritonitis, with matting of the intestines and omentum, often 
combined with collections of serum or pus, limited by adhesions, may occa­
sionally give rise to tumor-like masses, presenting, when they encroach upon 
the pelvis, a close resemblance to cysts or fibro-cysts of the ovary or uterus. 
The great cause of chronic peritonitis is tubercle, and there is usually evi­
dence of this in other organs; the illness not uncommonly begins some­
what acutely, and then becomes chronic, perhaps with fitful exacerbations; 
irregular fever is usually present, and the patient has suffered from nausea, 
vomiting, anorexia, disordet'ed bowels, abdorninnl pain, and wasting, more 
than an ovarian cyst will account for; the abdomen is usually rather bard, 
rigid, and flatter than when a tumor is present; it is often tender, and may 
be cedematous over the swelling or about the navel; the swelling is usually 
ill-defined in most directions, absolutely fixed, and lacks tension i fluctuation 
is very limited and indisLinct, unless a large abscess-such as may rise from 
the pelvis in perimetritis-is present; the tumor may be formed entirely, or 
limited above, by a hard, transversely running mnss, which should always 
excite a suspicion of the rolled up and thickened omentum, which is common 
in chronic peritonitis; dulness is absent or incomplete over what appears to 
be a tumor, unless there is a considerable surface of fluid in contact with the 
wall; fluid withdrawn by needle may be serous, turbid, highly albuminous, 
and often fetid or purulent; should an exploratory incision be made, it can 
be used for the evacuation of such fluid . 

jfalignant growths of the peritoneum, may give rise to a tumor or tumors of 
the most varying character, and cause effusion into the peritoneum of much 
:fluid, some of which may be encysted, matting of the intestines, thickening 
and rolling up of the omentum. They are often secondary to malignant 
diseases of abdominal organs, and the peritoneal mischief supervenes upon 
cancer of the stomach, uterus, ovary, etc.; wasLing is even greater than in 
chronic peritonitis, which the case much resembles, but ascites is usually 
more marked, and jaundice and cedema of the legs not infrequently super­
vene; more than one tumor may often be detected by pressing somewhat 
sharply in at various points, and the main mass is usually hard and craggy. 

Tumors and cysts (hydatid and simple) of the omentum and mesentery are 
rare. They must be localized and their nature determined upon general 
principles, for they give rise to no specific symptoms. Primary tumors are 
very rare. :Meredith 1Rtely removed a huge lipoma of the omentum, and 
Wells reports the successful removal of a tumor of the mesentery, which he 
could not localize before operation, and the nature of which was not deter­
mined. 

staf:t~~;~1~hteu~:t~;sret;f~~ly m~::~!~~ ~! :~s!r~i~!~ a:rd s~~ee k~~id~t T~:~ 
usually occur in hysterical women, Lut there is often no desire to deceive. 
The lower part of the abdomen bas the shape which is usual in pregnancy 
at about the sixth month, the muscles are sufficiently tense to give the feeling 
that they are contracted over a sac of fluid; but this bas no distinct outline, 
fluctuation is very doubtful, no wave is obtainable, and, though the muscles 
resist very strongly, a hand can often he pressed back well towards the spine, 
especially when the patient is taken unawares; the whole area is resonant, 
or subresonant if the patient be fat i under chloroform the swelling dis­
appears, and returns before the patient is really conscious. 

In the second group of conditions causing diagnostic difficulties in respect 
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to ovarian tumors, we have a series of cases in which the uterus itself is 
enlarged by the presence in its cavity of a fcetus, vesicular placenta, retained 
menses, wutery fluid or gns, an interstitial or submucous fibroid tumor or 
cancer of the body. In all these the first point is to show by bimanual 
examination that we are dealing with an enlarged uterus, and then comes the 
question of its cause. 

Pregnancy must be carefully considered in every case of pelvic tumor. 
Until pregnancy has been disproved, a uterine sound should never be used. 
The diagnosis of the gravid uterus from tumor hns not usually to be made 
until the fourth month, when the uterus rises above the pubes; but unusual 
symptoms may bring a patient, believing herself to be pregnant, to the 
surgeon during the early months of gestation, when there are no certain 
signs of' pregnancy and delay in decision may be necessary. In this case a 
tumor is usually found behind or to one side of the os, and the question is 
whether this is a retroverted or displaced enlarged uterus1 or an extra-uterine 
gestation, ovarian, fibroid, or other tumor; later on there is a mass in the 
abdomen. Obviously, every effort must be made to connect or disconnect 
the uterus from the unusual swelling by abdominal, vaginal, rectal, and bi­
mnnual examination, and the intermittent contraction which occurs in the 
pregnant or otherwise distended uterus must be carefully felt for. The result 
may show that: 1. The uterus is enlarged and forms the swelling, the cause 
of which must then be considered. 2. That the uterus is of normal size and 
distinct from the swelling, the nature of which must then be made out. 
3. That the uterus is enlarged and distinct from the swelling, when the nature 
both of the enlargement and of the swelling must be decided. 

Pregnancy may usually be eliminated before fifteen or after fi~y. but has 
occurred from nine up to sixty. The gravid uterus is characterized by 
almost always rising in the mid·l ine; it falls a little to one side in the later 
months, and usually reaches certain points by certain dates; it may, however, 
be retained much longer than usual in the pelvis, or be repressed by tigbt­
lacing, and, in the later months, may be smaller or much in excess of what 
is usual; it is dull, at first rounded, then pyriform, and hard until the fifth 
mouth, after which fluctuation becomes more distinct, and it becomes possible 
to obtain external ballottement, to feel movements, and, finally, to trace the 
outline of the fretus. With regard to the signs of pregnancy, very few are 
certain i cessation of the menses may occur from many causes, and menstrua­
tion not rarely occurs twice or thrice after impregnation; changes in the 
breasts may certainly occur in women believing themselves pregnant1 yet 
not so, and pigmentnry changes may also occur, an<l neither of these signs is 
of great value except in a first pregnancy, when the presence of milk in the 
breasts is almost conclusive i vaginal roof-stretching may be produced by 
anteversion of the uterus from other causes; the purplish color of the vagina 
is met with in cases of fibroid or otber tumors, usually large, obstructing the 
circulation, and shortening and opening of the os and shortening of the cer­
vix may occur with fibroids; enlargement and increased weight of the uterus 
has many causes but the gravid uterus grows more rapidly than most tumors; 
ballottement, both external and internal, may be very closely simulated by 
the movements in a cyst of an intracystic mass, by the retroverted uterus, 
or a smn1l tumor suspended in ascitic fluid ; the placental soufHe is simulated 
by a blowing sound hear<l over some fibroids. There are left, then, the fretal 
heart-sounds, fretal movements, and the hardening frnm contraction of the 
uterus every five to ten minutes or oftener (Braxton Hicks). The heart· 
sounds are not, as a rule, audible through the abdominal wall before the 
fifth mouth, and, nfter this, repeated examinations may be required to detect 
them. The fcetal movements become distinct even lttter than the heart-
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sounds, and women often mistake for them moYements of flatus ao!l irregular 
contraction of the abdominal muscles i even an examining hand has been 
thus deceived; none may occur fur long periods, but, when clearly detected, 
fretal hearl-sounds or 1110\·ements are pr('lof positive flf pregnancy. They are, 
of cour.:<e, absent when the tretus is dead. The only fallacy connected with 
the intermittent contractions of the uterus is that they may occur in a uterus 
distemkd by something other than a fretus. 

It is obvious that, in the earlier months of pregnancy, it will often be 
necessary to wait some time before venturing upon a positive diagnosis. 

There is one case, however, in which early diagnosis is most <lesirable, 
that of e:tlra-uterine pregnancy. Practically, this may be divided into tubal 
aucl abdominal in which the iCetus usually occupies Douglas's pouch, but may 
be in the iliac fo!:lsa or attached to pelvic viscera. It may be suspected 
when, in a woman who presents the symptorus of early pregnnncy, severe 
attacks of pelvic pnin and irregular bloody discharges occur, after one or 
two periods have been missed. 

According to Tait (Brit. Med. Journ., Dec. 19, 1885), the subjects of tubal 
pregnancy either have not been pregnant before or not fur a long time, and 
menstruation for some time pre\·ious to this pregnancy, has usualJy been 
such as to indicate tubal disease (i . e., obstruction to the passage of the ovum). 
An examination will show a swelling to one side of or behind the uterus, 
displacing it, but the recognition of its nature is very difficult. 

Attacks both of pain and hemorrhage are commoner in tubal than in 
abdominal pregnancy, and may, by good luck, bring the patient early 
under notice, for tubal cases generally rupture before the fourth month. 

In enlargement of the uterus from vesicular mole, the signs of early preg­
nancy occur; the uterus increases much more rapidly than in pregnancy, 
and is doughy and often irregular; ballottement is a\J$ent, auscultation is 
negative, and watery and bloody discharges occur i the diagnosis is ren­
dered certain only by the escape of cysts. Enlargement from blood is 
almost always due to atresia of the vagina; pains recur monthly, but there 
is no menstrual flow i the swelling is dull, has the shape of the uterus, nod 
the vaginal obstruction is found . Distention of Lhe uterus by watery fluid, 
or by gas-usually from decomposition of some contcnts-giviog rise to a 
resonant swelling, is nry rare. 

The character, diagnosis, and treatment of tumors of the uterus will be 
considered in a latersectiou. 

The characteristic points in the diagnosis of many of the tumors contaiaed 
in the third group ha\·e already been given, and for our present purpose 
these must be contrasted with the signs and symptoms of ovarian cyst. 

A fow diagnostic points of importance in treatment remain for cousidera­
tion. Upon nil of them mistakes are often made. 

Is Uie tumor mono- or poly-cystic!-A smooth surface, very distinct fluctua­
tion, and transmis~ion of a wave in all directions, render it likely that the 
fluid, or mo!'lt of it, is contained in one cyst. 

Nature of the Cyst !-If the tumor bas grown rapidly, and caused but little 
disturbance, whilst fluid withdrawn has the characters noted at p. 707, the 
cyst is most likely in the broad ligament and single. On the other hand, 
dennoicl cy.'1i8 usually begin to grow about puberty, are remarkably firm and 
non.fluctuating, and often" irregular in form. They early contract ad~1e­
sions, and sooner or lateL· usually suppurate, and discharge their pecultar 
coutents through the rectum, vagina, bladder, or skin. These being ex­
clu<lecl, a rvst must be multilocular. 

Is the TUmor Simple or Jlalignanlf-The physical signs are the same, and 
age is no help. Malignant growths are almost always solid, though, per-
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haps, ve ry soft; simple solid tumors of the ovary are very rare; so an 
appa rently solid 0\1 nrian tumor must be regarded with grave suspicion, 
which would be iucreased or confirmed by cachexia1 an<l physical signs 
of spren<l to glands and peritoneum. They usually contract adhesions early . 

.Are there any .Adltesions .'-These probably exist1 if' there is n history of 
one or more altncks of' peritonitis. The obsen•er must notice whether the 
tumor shifts its place ns the patient rolls from side to side, and also whether, 
if the patient, whilst lying on her back, attempts to raise henself without 
using her arms, the recti muscles start up into a prominent band; they 
will do so if they be not bound down by adhesions on their peritoneal 
surface-but not otherwise, unless the adhesions be long, or the cyst flaccid. 
The surgeon should observe also whether the tumor descends during in­
spi ration. If friction or crackling be heard or felt over a cyst duriug res­
piratio11, it proves that the cyst is not closely adherent, and usually implies 
either recent lymph, or adhesions stretched somewhat, and allowing more or 
less free movement. Pelvic adhesions may be diagnosed 1 if the lower portion 
of the tumor cannot be displaced by the finger in the vngiua or rectum or 
when the uterus is found to be adherent to the cyst and immobile. 

TREATMENT OF 0\"ARfAN Tm.IORs.-Many palliative methods were prac­
tised in former clays, when the mortality afler ovariotomy wns very high ; hut 
as this operation became more and more successful, the pallinti,·e methods, 
muny of' which were highly dangerous, fell into disuse. At the present day 
we may almost sum up the treatment of ovarian tumors in the one word­
O\"ariotomy. As, however, some operators regard pnrncentesis or tapping as 
suitable in certain cnses, we shall first describe this little operation. 

TAPPrno TIJE CYST.-Place round the abdomen of thP- patient a flannel 
bnmlage-reaC'hing from the pubes to the xiphoid cartilage, long enough to 
go 23 times round the body, torn into 3 taiJs from either end to 9 inches 
from the middle1 and having a hole cut here so as to expose the point at 
which it is intended to tap ( usually midway between the navel and pubes); 
cross the ta ils behind, and give the euds to two assistants that they may 
maintain steady pressure on the abdomen. The patient should lie on one 
side1 with her abdomen projecting over the edge of the heel. An abso­
lutely dull spot over the largest cyst being selected, and everythi11g being 
aseptic, the skin is rendered insensitive with cocaine, a small cut through 
the sk in is made where it is intended to puncture, a large siphou-trocar is 
thrust into the cyst, and its contents evacuated. If the surgeon can feel 
other C"ysts, be may tap them through the cyst first opened, without with­
drawing the trocar. \Vheu this is removed, the opening in the skin may be 
pressed together, dried and sealed with wool and collodion; or a stitch may 
first be inserted . The body.bandage is drawn tight, with a compress be­
neath it if the abdomen is very lax, and the tails are tied in front. The 
patient should remain lying for a day or so, and wear the bandage for 
some days. All tendency to syncope from dilatation of the nb<lominnl veins 
is thus prevented . 
PARACENTE~IS ABDOMT~IS for ascites is performed in precisely thesarueway . 
.A.r9wnentsfora11cl .Against Tapping.-Some hold that the mortality after 

ovariotomy is distinctly increased by tapping; so that one occasionally 
hears great operators say that they have not lost a case lately that had not 
been tappec.1 1 or that it is a 11 surgical crime" to tap. This is because tap­
ping is, as a rule, merely palliative, probably always causes some local 
peritonitis, nnd sometimes a more or less general, and perhaps fatal, attack; 
sometimes, too, it is followed by suppuration of' the cyst, fatal b]e('ding into 
the cyst or peritoneum, or a rare accident, like intestinal obstruction. On 
the other hand, Spencer Wells thinks the mortal ity is hut little in creased by 
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one tapping, and he would employ it. (1) Once iu cases of simple ovarian 
or extra·ovarian cysts. It is certain that the latter are not unfrequently 
cured by one tapping, but they may not be, and removal may be required 
under more complicated circumstances; and Doran has shown that papil· 

~7:at~,s~Yp. r;~3t!u~hrs~ur~~d a o~~~ctt~;e p~~it~hn6eu':.ll F~ra t~~s~ i;::::~ 
Lawson Tait, and others, would not tap even here. (2) In multilocular 
cysts Wells would occasionally tap a few days before ovariotomy, to allow 
au exhausted patient to gain strength. It might be necessary, also, when 
the cyst cannot be removed on account of the state of the patient or the 
nature of its adhesions. Under other circumetances-i. e., almost always­
an ovarian cyst should be removed as soon as it is detected; so, too, a ma­
lignaut growth, if there are no signs of generalization . 

OvARIOTO:U:Y.-There is certainly no. need to retain the arguments em­
ployed in the last edition, to prove that ovariotomy is justifiable; for it ha.s 
become the most successful of the major operations. Scarcely any operator 
of experience now has a mortality of. ten per cent.; some fall as low as four 
per cent., and Lawson Tait bas recently published 139 cases without a death 
(Brit. Jlled. Journ. vol. i., 1886). It seems scarcely conceivable that, less 
than thirty years ago, ovariotomists were threatened with au inquest if their 
patients di<l not survive. 

The first ovariotomy was done by Dr. Robert Houston, of Glasgow, in 
1701; but the history of the operation dates from 1809, when Ephraim 
McDowell, of Kentucky, a pupil of John Bell, who taught that ovariotomy 
should be done, operated for the first time. Years passed between the re­
corded operations, but slo.wly they became more frequent, until Nathan 
Smith (1822), Clay (1842), Baker Brown, and Spencer Wells (1858), one 
after the other, came upon the scene, and by their success established the 
position of ovariotorny. Clay's mortality in 395 completed cases was about 
40 per cent. ; Baker Brown's, in 68 cases 31.2 per cent.; Spencer 'Vella's, 
in his first 500, 25.4 per cent., in his second 599, 21 per cent., but in his 
last 199 it was only 11 per cent. As above said, many operators both here 
and on the continent, profiting by 'Vells's teaching and their own experi­
ence, have far surpassed this. 

Pre11aration.-As a rule, none is required beyond clearing out the bowels 
by a purge the day before, and an enema on the morning of the operation. 
But in some cases better food, and hygiene, change of air, drug treatment, 
and perhaps one tapping, may be indicated. 

For ·general points in abdominal operations, see p. 598. Just before 
the operation, most surgeons have the urine drawn off by a nurse not about 
to take part in it, but Keith prefers to have the bladder full in laparoto­
mies, that it may be recognized and avoided. The patient i;hould wear a 
flannel jersey and drawers, and long stockings, and be well covered with 
blankets; the abdomen, chest and thighs, should be covered by a waterproof 
sheet with a long central opening, the edges of which are spread with, and 
stuck to the skin by, lead plaster; when anresthetized, both hands and legs 
should be strapped down . 

The instruments required are a scalpel, ordinary and hernia director, Sir 
Spencer Wells's siphon-trocar, fitted with a long rubber tube; 24 clamp­
forceps (two or three being large for the pedicle), Nelaton's cyst.forceps, 
artery-forceps, strong scissors, probe·pointed bistoury, a small cautery, 
needles atH.l silk, and fine catgut and stout silk ligatures. 

Operation.-A 3·ittch incision is made iu the mid-line through skin and 
fat, bleeding points clamped, the wound rapidly deepened, through the linea 
alba, if' it be easily found, down to the peritoneum, which is picked up, 
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notched, an<l opened on the finger to the full length of the woun.J. As the 
linea alba i• <livide<l, it should be remembered that the bladder may be ad­
herent to, and drawn up above, the pubes by the tumor i care must always be 
exercised here, and the wound should not be carried within two inches of 
the pubes without good reason. If the bladder be wounded, it must be 
separated from the tumor and sutured. Its position can be ascertained be­
fore operation by passing a sound. The chief assistant stnnds opposite the 
surgeon, and keeps the intestines out of sight. A hand is passed into the 
abdomen to feel for adhesions to the abdominal wall ; should any exist, they 
may usually be separated by sweeps of the band, but adhesions to other 
structures should be left till they can be exposed by drawing out the cyst. 
Wells's siphon-trocar (Fig. 241) is now thrust into the largest cyst exposed 
in the wound, and its contents evacuated, the cyst being secured from slip­
ping off the trocar by the clamps on the sides of the latter; antl, guided by 
a hand in the abdomen, other large cysts are tapped through the first. 
'Vheu the whole mass is sufficiently reduced in size, it is drawn through the 
wound in the wall, retaining adhesions being sought for and dealt with­
care being taken that in the process none of the contents of the cyst enter 
the abdomen, and that the mass is well supported outside, lest its weight 
tear structures to which it is attached; the firl5t assistant at once closes the 
wound round the pedicle. This must now be examined 
and treated according to one or other of the plans gh·eu F10. :!41. 
below, after which the cyst is removed; the other ovary 
is next examined, and treated if diseased; then the abdo­
men is thoroughly cleansed hy sponging or washing, a 
final examination of the pedicle and points at which 
adhesions have been separated is made, to see that there 
is no bleeding, and the wound is closed as usual. 

The length of the incision. necessarily varies with the 
size of the mass to be brought through it; a 3·inch cut will 
admit the hand to explore, and is usually first employed; 
if the growth is solid or, being cystic, cannot be reduced to 
pnss through the wound, this must at once be lengthened 
upwards with strong scissors protected by fingers in the 
abdomen . A young operator wants more room than an 
experienced surgeon, for he must see, where the latter 
would be guided by his fingers. A few inches in the length 
of the incision do not make any perceptible difference in 
mortality, but they considerably increase the tendency to 
hernia. Tait says that he now does many ovariotomies 
through a 2·inch incision. 

When a tumor is adherent to the abdominal wall all 
along the incision, it is difficult or impossible to recognize 
the surface of the mass, and the surgeon will very likely 
strip the peritoneum from the wall in the attempt to sepa· 
rate the tumor from the peritoneum; in these circum· 
stances it is advised to lengthen the cut upwards til1 the 
peritoneal cavity can be opened. A very thick, opaque, 
non·ndherent peritoneum may cause difficulty; and when 
the membrane is bulged out by ascitic fluid, it has been 

ta1T1~/~:J~~i~~5~j the size of a polycystic growth is diffi· siw;,~~rb~~:11~9~~m 1:~~ar 
cult when it contains many small cysts; it is recom-
mended then to open the largest that can be found for 3-4. inches, to pass 
in the hu.ncl and break down as many cysts as pos::ible, tbe margins of the cyst,... 
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wound being hclcl up outside the abdomen, and spouges being pnckecl around. 
The bulk may ultimately be still further reduced by opening widely the cyst 
first tapped, and with a hand in the abdomen rabsing small cysts intQ the 
wound, when they may be opened and their contents sponged away . 

.Adhesions constitute the most serious complications of ovariotwny, and may 
occur between the tumor and any of the abdominal viscera, the abdominal 
wall, or even the great vessels. Adhesions to the abdominal wall may be 
separated with the hand, and any bleeding arrested by pre8sure. Omentnl 
bands may be clamped, cut through, and the encl left after removal of the 
growth tied. Adhesions to solid viscera can generally be separated by the 
finj?"ers when the cyst is drawn out, but a knife or scissors may be necessary, 
and should work in the wall of the cyst, with the idea of leM·iug adherent 
the peritoneal coat of' the cyst; bleeding must be arrested by simple press­
ure, pressure with a sponge squeezed out of a very hot antiseptic solution, 
perchloride, a to·and-fro buried catgut suture, or the actual cnutery. Close 
adhesions to hollow viscera may necessitate closure of the wound, the case 
being hopeless i if the need for this is discovered early, little harm will 
have been done, but the mortality is high in cases abandoned after pro­
longed effi>rls to complete them. Of course, an experienced ovariotoruist 
would successfully complete many cases which would best be left alone by 
one lacking experience, and he would probably sooner recognize the im­
possibility of completing a case. If the operation is to be proceeded with, 
adhesions to hollow structures may be dealt with-! 1) by tearing and dis­
section, the dangers being laceration of the viscus (to be remedied by suture), 
or gangrene of it, from extensive bruising and interference with its blood 
supply; (2) by leaving the whole or part of the thickness of the cyst wall 
adherent, and cutting the rest away-a method rarely practised ; or (3) by 
enterectomy in the case of the intestine, or removal of part of the bladder 
or other hollow viscus, and subsequent suture; this bas several times been 
successfully practised. 

!Jfanagement of the Pedicle.-At first (McDowell, Clay) the divided pedicle 
was put back into the abdomen, and its ligatures brought out through the 
wound, and ultimately pulled away with the included tissue. In 1822 
Nathan Smith introduced the "intra-peritoneal method," by tying the 
pedicle, and closing the wound over it. He was followed by a few1 but by 

!~~:r ~i1~~f :nocr6 t~~1~v~
1

~nPf°(eC:t!a~~e~i~o!~:1c~~t~1~~)0~v~:er!re~~1:y i;e~~: 
almost universally adopted. Hutchinson invented a clamp, which rested 
on the skin, to compress and retain the pedicle in position i Spenrer Wells 
adopted and improved the clamp, and continued to use it until 1878, main­
taining all the while a mortality of over 20 per cent. The intra-peritoneal 
method, however, always had its advocates, Dr. Keith being perhaps the 
most prominent and successful; and since 1878, when Spencer 'Vells 
adopted it exclusively, it has become practically the only method em­
plo)•ed. 

The main objection to extra-peritoneal treatment of the pedicle is that, 
should the wound become septic, the pedicle keeps a track open for sprea<l 
of septic inflammation, with its many results1 to the peritoneum. l\Iinor 
objections arise from fixation of the pedicle in the wound where it may 
cause dragging pain, and the frequent escape of menstrual blootl for some 
months from the Fallopian tube. 

Ilcmorrhnge from the pedirle is guarded against in two ways: by liga­
ture and by the cautery. 

Liguture.-Stout Chinese twist, thoroul?:hly carbolized, is always used. 
When the pedicle is narrow it may be sufficient to tie it with an ordinary 



FlllROMYOl[A OF THE UTERUS. 715 

reef knot; but trausfixion and ligature in two pieces certainly nffi.mls a safe~ 
guard agni1H slipping of the lig-ature. Broad, short pedicll's may be tied 
in !H!Clions like omeutum · p. 629). Tait always uses the S1utti .. ircl~hire knot, 
thus made: trnm•fix the pedicle \\-ith a long loop of silk, withdraw the 
nec<IIE>, arnl pal"s the tumor through the noose; hriag the noose down on to 
the pedicle and drnw one end through abo\""e it, leaving the other below; 
take the ends from the right and left sides of the pcdicle in the left and 
right hands, clraw tight and knot. All ligatures are cut r:;hort. 

('autery.-To employ this the pedicle is clamped, the cyi:.t cut off t inch 
from the clamp, an<l the remnant is rubbed down slowly with a cautery 
heated to dull red: the clamp is cautiously undone, an1l should any bleed­
ing occur the process is repeated. Keith speaks in the highest praise of 
this method, ancl his results admit of but little improvement. It takes 
longer than the ligature, however, with which Tait has attaice<l even better 
results. 

' Vhen cysts are encnpsuled in the broad ligament they have no true 
pedicle. They can sometimes be enucleated without giving rise to much 
hemorrhage. In other cases the broad ligament can be trarn::fixe<l and tied 
between them nn<l the uterus, and this, with removal of loose peritoueurn, is 
neces~nry if hemorrhage occur after enucleation. 

Drainage.-Operators vary much in their employment of drainage: some 
u!Ze it fn·quently, others but little. 'Vhere very free oozing from t11rn sur­
faces is expecttd, or where portions of multilocnlar, suppurating, or dermoid 
cystR cannot be removed, it seems advisable to insert a tube, the contents of 
which should be suckc<l out twice a day or oftener. 

For after-treatment sec p. GOO. 
Q\r.\.HIOTO:'>lY DenrNG PREONANCY.-Four courses are open to the sur­

geon in cMed of pregnancy complicated by ovarian cyst: 
1. To nbstnin from any interference. 
2. To induce premature labor, to avoid rupture of the cyst under the 

pressure of the eulargi11g uterus. 
3. To tap the ovarian cyst, to avoid sacrificing the child. 
4. To perform ovariotomy, leaving the uterus untouched. 
As n. rule, pregnancy cannot go on to a naturnl termination if complicated 

with O\'arinn di~ease. In simple uuiloculnr cysts Sir Spencer 'Velis recom­
mends tapping, to be repeated if necessary, as it affords great relief to the 
patient, no ill effocts f'ollowing. 

If ovariotomy should be performed during pregnancy, the latter condi­
tion being unknown before the operation, the uttrus should be left alone, 
though abortion may follow. If the uterus shoul<l be penetrated by mistake, 
it should either be removed by Porro's supra-vaginal method, or its con­
tents should be removed and the opening closed by sutures. 

"In ca~es of multilocular ey::it or solid tumor, the rule should be to re4 

moYe the tumor in an early period of pregnancy i and if nu ovarian cyst 
should burst <luring pregnancy, at any period, remoYal of the cyst and com­
plete cleansing of the peritoneal cavity, may save the life of the mother, 
and pregnancy may go on to the full term" (Spencer Wells). 

Fibrom.yoma of the Uterus. 

)fonBID A~ATO:o.rY.-ln some cases, more like hypertrophies than tumors, 
there is n. c\iffu~c excrescence from the uterus, ~ecriou revealing no limit be­
tween rhe 11C'W growth and the organ whence it springs i or the whole uterus 
is enlnrged, its wall being everywhere more or less thickenefl. Such growths 
affect the body of the uterus almost solely; they may attain a large size, 
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and are softer, more muscular, more vascular, more redemntous, noel more 
prone to inflammation and necrosis than the commoner variety (Barnes, 
DiJJeases of TVomen, p. 759), into which they pass insensibly, and from which 
they cannot with certainty be d iagnosed. 

Usually myomata are fixed, pale, fibrous-looking, distinctly circumscribed, 
and "shell out 11 with tolerable ease. They are multiple, as a. rule, an~ may 
be present in very large numbers; spring from any part of the uterus, but 
the body is their seat much more commonly than the cervix; and start be­
neath the peritoneum or mucosa, or in the substance of the uterine wall, 
receiving the names "sub-peritoneal," u sub-mucous," and "interstitial" re­
spectively. Almost all tumors tend to project upon one or other surface, 
but the sub-peritoneal and sub-mucous, as a rule, become actually peduncu­
late<l and may require long pedicles, the sub-mucous variety, forming the 
ordinary fibrous" polypus.'' Interstitial growths tend to project upon the 
surface to which they are nearest, and may form a huge mass hcre­
absolutely sesEile, because either they pass insensibly into the uterus, or are 
still covered by layers of uterine fibres, or more or less pedunculated as these 
layers of fibres atrophy and the body of the tumor protrudes. Such growths 
necessarily enlarge the uterus and its cavity, as also do the sub-mucous, but 
a pe<lunculated sub-peritoneal tumor has little or no such effect. Tumors 
which are in close relation with the uterus, especially if growing actively 
and projecting into its cavity, necessarily maintain the whole organ in an 
abnormally hyperremic state; and, granted suitable size, position, and num­
bers, these growths will cause any displacement of the uterus, and perhaps 
render its canal so tortuous or bend it at such an acute angle that a sound 
cannot be introduced, and fluids accumulate and distend the fund us; simi­
larly the Fallopian tube may be obstructed and become dropsical. 

Uterine myomata may be very minute or of enormous size, forming some 
of the largest abdominal tumors; these huge growths are either "soft" 
fibroids or fibrocystic. 

Myomata may consist of a single rounded mass, and appear on section 
to have grown from one centre; or, though usually rounded, as a whole, 
they may be markedly lobulated and upon section present the appearance 
of a conglomeration of rounded masses closely packed together. As above 
noted, they vary much in consistence, color, clearness of outline, etc. Not 
uncommonly they contain cysts (fibrocystic tumors), which sometimes hold 
twenty or thirty pints of clear, slightly viscid fluid, and are probably formed 
by mucous degeneration. They may suppurate, or hemorrhage may occur 
into them i as a rule no large vessels enter the eucapsuled growths, but a 
network of' large veins in the connective tissue round about gives them when 
exposed during lifo a more or Jess deep red, vascular appearance; soft, un­
circumscribed fibroids are very vascular. 

Recent tumors in young women contain most muscle; with age, of the 
tumor and of lhe patient, fibrous tissue generally increases in quantity, and 
compredSes the muscular fibres and the vessels. 

NATURAL liISTOf{Y AND SYMPTOMS OF l\! YOllA CON"TRASTED WIT II THOSE 
OF OV.A.RrAN CYST.-Myomata of the uterus are probably commoner than 
ovarian cysts, bein~ present, it is said, in from 20-40 per cent. of women 
dying ;,fter 50. They commence during the reproductive period, and, upon 
the whole, at a somewhat later age than ovarian cysts ; they may be m~t 
with at any age afle1· puberty, but it is doubtful if they ever actually begm 
growing after the menopause. Having a close histological resemblance t~ 
the uterus, they tend to share its period of functional activity and of 9u1-
escence; thus they often distinctly enlarge and soften during me.nst.ruat~on , 
grow rapidly during pregnn.ncy, and not uncommonly degenerate fo.tuly (i.e., 
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undergo "involution"), and decrease or even disappear after delivery; lastly, 
they usually atrophy after the menopause, but continued growth is appa­
rently not very rnre. Their rate of growth is, as a. rule, much slower than 

~~:;e~~e t~~ ttrn;:~n~ t;~u~df :y ~~0Tu0!~~s 0ovr8~:~/~:;;~~ ~i~~ 0~~:s~oa11r~ll ~x~~¥t 
near the climacteric. iportunately a large number of these growths cause 
no symptoms, but are discovered accidenta1ly during life or post mortem. In 
many cases the symptoms are slight and fairly controllable by non-operative 
treatment; but in some instances myomata produce such grave phenomena 
by their bulk, by the bleeding to which they give rise, and in various 
other ways, that the sufierers are incapacitated from all enjoyment of life and 
reduced to death's door or actually killed by them. The frequency with 
which serious symptoms arise is very variously estimated by difforent gyne­
cologists, but the actual mortality of these tumors seems to be small. The 
symptoms of myoma differ from those of ovarian tumors in their average 
frequency nnd intensity, but not in kind; there is no symptom which may 
not occur in either disease. The account of the pathology of myoma will 
have shown that it is the more likely to interfere with the functions of the 
uterus. Thus, in myoma, menorrbagia and metrorrhagia are much more 
common and more exces:sive, especially in the submucous and ill-circum­
scribed interstitial varieties, but their severity does not vary with the size 
of the growth-on the contrary, the most severe bleeding, with the spasmodic 
pain of obstructive dysmenorrhcea, often accompanies n. small polyp low 
down in the uterus; leucorrhceal and watery discharges, perhaps also escaping 
in gushes with spasmodic pain, and sterility or abortion, are also more fre­
quent. The pressure symptoms, dragging pain, and sense of weight, are the 
same in both diseases, and vary with the size and position of the tumor; so 
the diagnosis depends mainly upon physical signs. ·we must endeavor to 
show that the tumor is connected with the uterus, and that it is entirely or 
in great part solid; error may arise to the most skilled from close adhesion 
of an ovarian growth, especially solid, to the uterus, or from cystic degener­
ation or pedunculation, or both, of a myoma. 

In size, position, character of surface, consistence, or presence of adhe­
sions, there is nothing diagnostic, but the harder and more solid a growth 
is, the more probable is a uterine origin. ·wells states that nearly nil uterine 
tumors, though visibly moving above with respiration, seem to be fixed in 
the hypogastriurn, and that the recti when thrown into action seldom spring 
so much forwards over a uterine as over a non-adherent ovarian cyst. 
Uterine growths are, on the whole, more central thnn ovarian, more often 
cause disproportionn.te increase of the measurement from the pubes to the 
navel, an<l are less likely to allow a hand to be pressed in below them 
town.rd the spine; they are less often accompanied by ascites1 subperitoneal 
growths chiefly giving rise to this complication. Percussion affords no 
ground of distinction. The presence of a bruit like the placental souffie is 
strongly in favor of myoma, in which it is often present. On examination 
by vagina, rectum, by the bimanual method, and with the uterine sound 
(pregnancy having first been excluded), the following conditions point to 
myoma: the tumor is protruding from the os or fills the uterine cavity, or 
it occupies the pelvis largely and appears solid, marked drawing up of the 
os uteri, shortening of the cervix, and a thrill about it 1ike that of a varicose 
aneurism (Wells), inseparability of the uterus from the growth, fixation of 
the uterus, marked lengthening of the uteriue cavity or tortuosity of its 
canal, perhaps preventing the introduction of the sound, and the sense con­
veyed by this instrument that it is passing a growth projecting into the 
uterine cavity. 'Vith regard to examination by the sound, it must be 
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remembered that pressure of an ovaria.n cyst ou, and adhc:-;ion of it to, 
the uterus, may cause marked leugthening and distortion of the uterine 
cavity; and 1 on the other hand 1 the subperitoneal rnyomata frequently, and 
considerable interstitial growths sometimes, leave the length of the cavity 
ullchanged. 

If, after a complete examination and careful consideratirm of its result~, 
it is impossible to make a certain diagnosis, and at the same time it is 
obvious that something ought to be dont:, an exploratory inci~ion must be 
made, everything being in readiness for the treatment of either an ovarian 
or a uterine growth. An ovarian cyst is mmally pearly and non-va"icular 
in appearance, a myoma is more or less vascular-looking; examination by 
touch and sight will further elucidate matters, though all may not be clear 
till the ruas::i is out of the abdomen. 

\Ve may state shortly that uterine myoma generally kills either by hemor­
rhage or asphyxia an<l exhaustion from pressure; but it may slough or 
ulcerate and cause pyroroia1 septicremia, or peritonitis; or it may exercise 
fatal pressure on the intestine or uterus. Ou the other hand, it may be 
naturally cured by undergoing atrophy and perhaps calcification, by be­
coming polypoi<l from squeezing by the hypertrophied uterus and being 
ultimately extended from the womb, or by infla.ming1 sloughing, and being 
cast off-a very dangerous mode of cure. 

TREA.Tl\fE:\T.-A large number require nonej many more are kept going 
comfortably by a little rest at the menstrual periods together with medical 
treatment, into which we cannot here enter; others are cured by removal of 
a polypus with the ecraseur. But there remains a considerable group of 
cases in which the symptoms are serious, for which the treatment until quite 
lately has been very unsatisfactory, and a.bout tbe treatment of which there 
is still much difference of opinion. Formerly nll these cases were treated 
by rest, ergot, iron, etc., and every effort was made to keep them alive until 
the menopause, when, in the great majority that reached this point, hemor· 
rhage ceased and the tumor began to shrink-but in some it continued. 
Some of the cases, however, either died of their sufferings before the climac­
teric, or were operated upon when it became evident that death was im­
miuent-i. e., when they were in an exceedingly weak condition, and when 
the myoma. had attained a large size and had often obstructed the Fallopian 
tubes and excited many adhesions round about itself, the uterus, and the 
tubes. 

The operations then possible were: Ea.ucleation, where the tumor pro­
jected into the cavity of' the uterus; removal of the growth (myomolomy), 
and perhaps nece~sarily of the uterus also (hysterectomy), by ab<lominal sec­
tion in other cases. 

ENUCLEATION is performed by dilating the cervix, incising the capsule of 
the growth with a knife or cautery and endeavoring to remove it. The 
attempt may be succcs3ful, but obviously has sufficicut dangers to account 
for the exceediugly high mortality of the method. The uterine cavity is 
septic and likely to become very foul after such a procedure, veins ar.e 
numerous, and septic poisoning or septic metritis with spread to the peri­
toneum likely; removal of the growth may leave a mere shell of uterine 
wal1 1 or may actually open into the peritoueum; and not uncommonly the 
growth will not "shell out" and bas to be left, after much difficulty in 
checking the bleeding, often to inflame acutely, and perhaps continue 
sloughing uutil the surgeon is forced hy fever and general disturbance to 
make other attempts to remove completely, which, whether successful or 
not, open the way to fresh septic absorption . Besides prel iminary attempts 
to obtain nsepsis, iodoform should be freely used on the surface of the wound. 
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MYOMOTOMY and SUPRA YAGIN.AL IIYSTEREC'.fOMY have bad a lower mor­
tality than euucleation. Either of these operations is similar in its details 
to ovariotomy (p. 712), but the abdominal incision must be long in propor­
tion to the size of th.e irreducible mass which has to come through it, and 
great care is necessary below, as the bladder is often dragged upj the length 
of the cut may be kept down sometimes by tapping cysts, and al ways by 
having a corkscrew to pierce and drag out the tumor, behind which the 
wound may at once be in great part closed by sutures; sponges should be 
packed round the pedicle within the abdomen. Adhesions are less fre­
quently present than in ovarian cysts, and must be similarly dealt with; if 
the growth extend far between tbe layers of the broad ligaments, care must 
be taken not to wound the large veins which will then lie over the tumor. 
The connection of the tumors with the uterus is examined when they al'e 
drawn ont; if it have a neck it will be possible to perform myomotomy­
sometimes after shaving a growth off level with the surface of the uterus, the 
segment of it left in the uterine wall bas shelled out; if, on the other hand, 
the uterus is the seat of multiple growths or diffusely £braid, supravaginal 
hysterectomy must be done. In either case bleeding is checked during 
removal of the mass by compression of its neck, when there is one, with 
Wells's large clamp-forceps, or by putting a Kceberle's serre-nceud or one 
of its many modifications, or an elastic cord, round the cervix uteri below 
the ovaries. In deciding where to make the section, it must be borne in 
mind that it is a very great disadvantage to open the uterine cavity, which 
becomes at once a highway for infection. The ovaries and tubes should be 
removed also in cases in which the uterine cavity is opened or very closely 
encroached upon, or when small growths are left; when the appendages are 
removed the broad ligaments should be tied and cut outside the ovary and 
end of the tube. Great care must be takeu that the ureter is not wounded 
or included in a ligature. 

The best mode of treating tbe pedicle is not yet decided. Guided by 
arguments for the intraperitoneal treatment of an ovarian pedicle, this 
method was at first followed, and with unsatisfactory results when the uterine 
cavity was opened. A narrow pedicle which is to be dropped may be liga­
tured as a whole; the vessels on a raw surface may be tied separately, and 
flaps of peritoneum sewn o'i·er it, or the surface may be callterized. At 
present, the extra-peritoneal method is usually employed, when the stump 
can be brought into the wound; two long pins are passed transversely 
through the uterus just above the position of the clamp before the removal 
of the mass, and these rest upon the skin of the abdomen, keeping the stump 
in the lower angle of the wound. :Most surgeons close the wound com­
pletely round about it, passing a stitch below and another above it through 
-the edges of the wound and the uterine wall, so as to hold all close together; 
some leave a space above the stump, and drain Douglas's pouch with a glass 
tube. The projecting raw surface is kept dusted with solid perchloride of 
iron, or, better, with iodoform; a dry dressing is applied aad chnnged fre­
quenlly when drainage is used. At first the clamp often needs tightening 
to prevent hemorrhage. Some time in the third week, usually, the pins cut 
through, the clamp separates, a slough is thrown off, the stump slowly re­
tracts, aud the abdominal wall heals over it. The dangers of both methods 
are shock, septicrornia, peritonitis, and hemorrhage. 

The mortality of hysterectomy up to March, 1881, calculated upon 359 
recorded operations, was nearly 41 per cent. (Bigelow); uo doubt unrecorded 
cases would have rna<le it e\'en higher. Spencer Wells (loc. cit. p. 164) 
claims to have removed 50 uterine tumors with 2-±deaths; Thornton (Bigelow's 
table) hns lost 1 in every 3 patients; Tait acknowledges a recent mortality 
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of about 20 per cent; Keith (Bl'itish Medical Joumal), in January, 1885, 
bad done 38 myomotomies and hysterectomies with the loss of only 3. 

It is not surprising that some means of affording relief in serious cases 
of fibroma, without exposing the patients to the danger of enucleation or 
hysterectomy, has been sought. The idea of inducing a premature meno­
pause by removing both ovaries occurred to Lawson Tait in 1871, and was 
carried out by him in February, 1872; later in the latter year the same 

b~~~t~o:d wB~;~~~pel~e~~~uc~tl~s~d (Br~t~7,rr;J~dic~~ You~~!1)~ ~~t~~ 
able to give the results after the lapse of 13 to 2! years in his first 50 cases 
that recovered from the operation. Complete, nod in the great majority of 
cases immediate, arrest of menstruation occurred in 45; in l the disease was 
really cancer, not myoma; 2 had died from other causes; 1 could not be 
traced; in 1 menstruation continued in diminishc:U quantity and the tumor 
went·on growing= 50. In 13 the tumors disappeared, in 18 they greatly 
diminished. As to mortality, it at first amounted to 25 per cent. i but since 
1883 Tait had operated 108 times with 2 deaths; Imlach mentions 20 cases, 

d~~e~~it:oo1n2' a:
1! :;~:!f~~gi;sa~~ ::~:ee:y:;~o!~~ :f'~~~t~b~ :~!~~d wtT 

grow till it gets too large (over 9 lbs.-Keith} to he thus controlled, or 
the operation is in many ways rendered difficult or impossible, and hyster­
ectomy has to be done. The operation renders a woman sterile (she usually 
is so already), almost always arrests menstruation (Wells and Keith say 
always, unless a bit of ovary is left behind), and rarely, if ever, causes any 
change in appearance; the evidence as to whether it causes loss of sexual 
desire is most conflicting-those of largest experience say it does not. A 
natural repugnance is felt to the operation, which has excited much oppo­
sition; but it is now widely admitted to be necessary in suitable cases. For 
method see p. 700; every particle of ovary should he removed . The treat­
ment of myoma causing serious bleeding, pressure-symptoms, or growing 
rapidly, may be thus summarized: Remove any polypus with the Gcraseur; 
if there be no polyp, remove both ovaries; if this cannot be done, perform 
supra vaginal hysterectomy at once, or-if the case be not very pressing and 
the menopause be at band-at a suitable time, should the symptoms con· 
tinue. 

l\fYO>IA AND PREGNANCY.-When a patient having a myoma likely to 
obstruct labor becomes pregnant, the choice lies between induction of pre­
mature labor, which has proved very fatal, removal of tbe tumor, and Porro's 

~f;;:!i;o~~t,:~ ~~f~~v!~~~~~:~i~!a~~~~ l:~f; ::~!~~~u~~ of the pregnant 
Cancer of the uterU8 usually affects the cervix primarily, rarely the fund us. 

When limite<l to the cervix, the uterus being mobile, the vaginal part is 
commonly amputated with an 0craseur; but recurrence is almost invari­
able. The operation may, however, relieve, and scraping away the can· 
cerous surface freely may check bleeding. 

ce~~!~8e~~nc~~b=~ :1~!;~~~at~n~e b\~0J~=~ at~d tt~o~dd~g:!~n~:hb:Ve0t!:: 
involved, have of late years been somewhat frequently treated by removal 
of the uterus through an abdominal wound, through the vagina, or by a 
combined ah<lomino·vaginal method. The vaginal method has yielded the 
best results in the matter of recovery (20-30 per cent.), but recurrence has 
almost always followed all three methods, and the operation is with difficulty 
justified. 

Vaginal hysterectomy is thus performed: The patient being in litbotomy 
position, and an attempt having previously been made to render the vagina 
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aseptic by antiseptic packing and injection, the uterus is forced down as 
much as possible by a hand above the pubes and drawn down from below by 
vulsellum forceps. The peritoneum is now opened behind the as and, start­
ing thence, the vagina is cut through all round beyond the new growth, 
bleeding veEsels being clamped or tied. A catheter is introduced and the 
bladder and ureters are separated from the uterus; if wounded, the bladder 
must be sutured . The vagina being now cut through all round, two fingers 
are introduced through the posterior cul-de.sac to above the fundus uteri, 
which is dragged through the wound, the uterus being iD\·erted; this brings 
the broad ligaments into reach and they are tied and the organ removed . 
If the uterus cannot. be inverted it. may be strongly pressed down and the 
broad lignmeuts snipped through with scissors, vessels being clamped as they 
bleed i or t.he ligaments may be treated through an abdominal incision. 
The abdominal aorta may be controlled by tourniquet.; or, possibly, by the 
hand of the assistant who forces down the uterus and up the intestine (Wells, 
p. 177). Some suture the vaginal wound, others drnin . Iodoform should 
be freely used and either frequent wool dressings or continuous boracic 
irrig:ation. 

(For further information upon ovarian and uterine disease consult the 
writings of Playfair, Rubert Barnes, Sir Spencer 'Veils, and Lawson Tait; 
also the medical journals of late years.) 

UIIAP'l'ER XL III. 

DISEASES AKD INJURIES OF THE RECTUM AND ANUS. 

EXAl\HNATION OF REC'l'L\I, CAsEs.-Sir H. Thompson gives four headings 
for questions to be asked in every caae of urinary disease i it is possible 
similarly to range our inquiries concerning rectal disease round the head­
ings: (1) Pain; (2) PaESage of blocd; (3) Defecation; and (4) Character 
of stooli't. 

(l) PA1N.-Is there any? its sevC'rity and character i seat; does it radiate 
thence; constant or intermittent; its time-relation to defecation-during or 
after; its duration? 

(2) BLOOD.-E\·er passed; fr~quency; quantity i color-bright, dark, 
tarry, cotfoe-grounds i with motions or between i if with, whether in streaks 
on surface, in large quantity on surface1 intimately mixed with large stool, 
drippin~ away after passage of motion? 

(3) D.r:t"J~CATIO:N.-Frequency-eonstipation, diarrhcen, alternation of 
these; attacks of obstruction; incontinence, complete or partial, of feces 
and flatus; tenesmus after; desceot of anything from anus after; if so, char­
acters; does it bleed, return by itself, or l"equire reductiou? 

(4) CJJAHACTER OF SToor,.s.-Furrned and large i small, shaped, scybala; 
loose; mixed with blood and mucus and pus in varying quantities i presence 
of worms? 

It is useful to know also if there is any discharge between stools, and its 
nature, and if there is any vesical irritability. 

After these special questions the patient must bt'! C':xnmined. He should 
46 
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lie down on the left side with the anus toward a good light. First, note any 
change about the anus-laxity, contraction, piles, prolapse, fistulous open­
ings, fissures, swellings of any kind here or in ischio-rectal fossa. Palpate 
all round the anus for tenderness or iuduratiou. Then make a digital 
examination, telling the patient to benrdown: ulcers, absce::ses, new growths, 
are now detected. If you want to reach higher, make the patient stand and 
bear down. If the rectum is full of feces, or if the case is not cleared up by 
simple digital examination, give au enema of warm water, and examine 
patient again immediately it has been expelled. 

Mr. Tufnell gives a model hint to surgeons about to explore the rectum 
or vagina. The interstices between the nail and the skin should be filled 
with soap, so that nothing offensi,·e can lodge there. 

Examination with a probe, a speculum, or a bougie now follows, if required. 
Several kinds of specula are made, of which the simplest and best for most 
purposes is Fergussnn's sih-ered glass Lu be with a terminal aperture and 
lateral slit. It is au excellent plau to illuminate the rectum from a head· 
mirror. 

Occasionally in obscure cases of suspected <lisease high up, it may be 
necessary to dilate the anus. This is done with the thumbs, the fingers 
grasping the buttocks; the muscles are gradually st retched first one way, 
then another, till in four or five minutes they become quite soft and flaccid, 
the skin being untorn though ecchymosis appear. Then the patient should 
be placed on a prone couch with the hips well raised. The anus is held 
open with retractors and the bowel cleaned out with sponges on holders 
(Allingham). 

Lastly, a small hand may be introduced gradually into the rectum and 
sigmoid flexure in some cases. 

l\far.-FORl\IATJONS.-The lower orifice of the rectum may be either partially 
or completely closed. 

Imper/orate anus (atresia ani) is a congenita.l closure of the rectum, and 

Fw. :24:L 

Jrnfl('rforflt(,nnus; fromthel\ing'sCollege)Ju,.um. 

may occur in various degrees. The auns may be merely rlosecl by thin skin, 
which becomes disten1le1l with meconium; or the gut may terminate in a 
blind pouch at any point f1:om the sigmoi<l flexure downwards, the ~nal ap~r· 
ture beiug altogether wanlmg, or present and open perhaps for an mch (Fig. 
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2-!2), so that exteroally all seems normal, the ob3truction being found on 
digital examination ; or the rectum may terminate in the bladder or urethra. 

In the condition last ment ioned, flatus and urine tinged with rueconium 
escape per urethram . In some cases the anus is closed, but there is a fistu­
lous track leading from the rectum just above it, and opening somewhere in 
the perineum (Case in South's "Cheli us/' vol. ii. p. 329). 

TREATMEST.-If the anus be only narrowed or partially closed, it must be 
notched with a probe-pointed bistoury, and regularly dilated by tents and 
bougies, or, better, by the mother's fingers. In cases of complete closure, if 
the a rrns bulge when the child cries, a crucial incision is at once to be made 
through the septum, the flaps removed, and a plug of oiled lint introduced. 
If no protrusion cnu be felt and the child be strong and well, the operation 
mny be delayed for a day or two, so that the bowel may become distended 
with meconium; a sil ver catheter should then be introduced into the urethra 
or vagina, and a cautious dissection made in the mid-line, keeping well hack 
in the curve of the sacrum. The superficial incision must he free and its 
margins mny be retraced by threads passed through them. If the bowel be 
reached it is to be opened, and, if possible, the mucous membrane should be 
brought clown and stitched to the edges of the external wound; the aperture 
must be kept open by using a bougie. But if the operator fail to reach the 
bowel at a depth of one to two inches, the rectum is probably absent, and 
the only resource is the formation of an artificial anus in the left iliac or 
lumhnr region. 

In the perinea) operation everything depends upon the point of termina· 
tion of the rectum; this might be determined by pushing a good sized a!::ipi ­
rator needle, with the vacuum turned on, into the perineum until rneconiuru 
or the limit of safoty is reached. 

'Vhen the rectum Pnds in the urethra or bladder, the usual practice has 
been to make an artificial anus; but H . Thomas reported a case to the Mid­
land Medical Society, in which he had dissected the rectum from the mem· 
brauous urethra and st.itched it in its normal pince; six months after the 
child had perfect control over its motions, and, though a fistula remained in 
front of the anus, all uriue passed per urethram. A similar operation might 
more easily be done when the rectum ends in the vagina. 

Frn-eign bodies in t!te rectum, sometimes require to be removed by surgical 
art. They may consist either of small bones, apple cores, etc., that have de· 
scended from above, or of pins, clyster·pipes, or other bodies introduced 
from below. Substances of extraordinary dimensions (e.g., a blacking· 
bottle) have been forced into the anus. Enteroliths of large size may also 
be found in the rectum; Hutchinson mentions one at least fifteen inches 
round. The chief point is first to dilate the anus well, by passing in several 
fingers, or by stretching it with the thumbs; and then a proper forceps, or a 
lithotomy·scoop, may generally be used with success. 

Impaction of feces in the rectum is not uncommon in elderly women, and 
sometimes occurs in young ones, especially hysterical; it is due to atony of 
the rectum, resulting from habitual constipation. A mass of feces of clayey 
consistence may be formed, as large as a fretal henrl, giving rise to pain and 
tenesmus, sometimes initative diarrhooa, and occasionally all the symptoms 
of chronic intestinal obstruction. It must always be borne in mind that one 
form of diarrhn:!a is really due to constipation. 

TREAT)IJ;;NT.-.Anrosthetize the patient, dilate the sphincter well, and 
break up and remove the fecal mass with a lithotomy scoop or the handle 
of n r>poou; nfter which use copious enema.ta. Amcsthesia and dilatation of 
the sphincter are often unnecessary. Re-accumulation must be prevented 
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by the use of cold enematn, gentle laxatives1 suitable dict1 nud the inculca­
tion of regular habits. 

Spwmi of the sphincter ani is known by violent pain at the anufl, with diffi­
culty in defecation. It is most often associated with ulcer or fi~sure of the anu.oi, 
and always exists in cases of fecal impaction, but it may be uucomplicntcd. 

TRK\T.MENT.-Suppositories of morphia or belladonna, witl1 laxatives 
such ns pulv. glycyrrhizre co., will often relieve; but dilatation of the sphinc­
ter may be necessary, the patient being anresthetized. 

Fissure and ulcer of the anus often coexist 1 but either may occur indepen­
dently of the other. A fissure is simply au ulcer which exteuds through the 
niius, and is much commoner than the ulcer confined to the mucous mem­
brane above the sphincter. 

Fissure is more commou in women than men; it is often caused by the 
passage of hard dry feces, by injury iu parturition, and by syphilis. It is 
most frequent on the dorsal aspect of the nous, at the junction of the skin 
and mucous membrane i ulcer lies rather higher up, within the internal 
sphincter. 

SYMPTOMS.-Pain during defecation may be slight, or absent, but it is 
characteristic of this malady that pain comes on soon after defecation, nn<l 
often increases for several hours, becoming quite sickening; spasmodic con· 
traction of the sphincter, especially on digital examination; sometimes in­
creased mucous discharge; often a streak or two of blood on the feces. 
There is often much constitutional suffering. The lower end of a fissure 
can be seen, and is usually covered by a small red flap of skin like au ex­
ternal pile. A practised finger may detect an ulcer, but a speculum is often 
needed. 

TREATMENT.-Cases of fissure and ulcer of recent origin are often success­
fully treated by rest in the recumbent position, the bowels being kept open 
by confection of senna or some other laxative, and an occasional enema; 
nitrate of silver, sulphate of copper, chloride of zinc (gr. xx ad 5j), and 
iodoform, or citrine ointment being applied locally. To relieve sf>asm of 
the sphincter, morphia or belladonna suppositories are to he· used, or extract 
of belladonna smeared round the anus. 

In established cases-and others are not often seen by surgeons-where 
recovery is interfered with by the constant action of the sphincter, an inci­
sion must be made through the fissure or ulcer so as to divide some of the 
fibres of the sphincter, and thus set the parts at rest. The rectum must be 
emptied by an enema; then, the patient being anresthetized, dilate the anus 
thoroughly. This is often sufficient to cure the case, but most surgeons now 
make an incision with a probe-pointed bistoury through the fissure or ulcer 
and part of the subjncent sphincter; the incision should be one-eighth to 
one-quarter of an inch deep at right angles to the sphincter. A morphia 
suppository is then to be introdLlCed, io<loform dusted on the sore, and a 
small piece of iodoform wool laid on the wound. Any thickened skin or 
mucous membrane at the lower or upper encl must be looked for and clipped 
oft: On the second or th ird day the bowels may be moved by castor oil, but 
many surgeons leave them to act uaturally. 

Cases of fissure of syphilitic origin must receive in addition appropriate 
specific treatment. 

Abscesses near the rectum may be small and subcutaneous, lying near the 
anus, or large and deep-sealed, in the ischio·rectal fossa. They may be caused 
by the irritation of foreign bodies within the rectum, or passage of such a 
body as a fish·bone through the mucous membrane; by septic absorption 
from an ulcer in the rectum, especially in the neighborhood of a stricture i 
by exposure to wet or cold, such as sittiug on a cold damp sent; by necrosis 
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of an· arljacent hone. :Many of these ab~cessei:;, especially the more chronic, 
!oieern to be tubercular. Sometimes a periurethral abscess opens far back; 
very rarely a spinal abscess points to the side of the rectum. 

I>1chio-recltll ab.<Jce.<J8e8, which are deep-seated in the i'l,chio-rectal fossa, and 
therefore external to the sphincter, may be acute or <'hronic. Acute abscess 
is attended with great aching, throbbing, fev-er, and difficulty and pain in 
defecation; the isrhio-rectal fossa is swollen, bar<l, red, and tender; the 
introduction of a finger into the rectum causes great pain, an<l a hard 1 

ela~tic, or fluctuating swelling is felt pushing inward the mucous membrane. 
The bowel usually seems very hot, and arteries, apparently of consich~rable 
size, are often felt pulsating over the swelling. Chronic ischio-rectnl abscess 
often forms insidiously and paiulessly1 attaining a considerable size before it 
is discovered, spreading up along the rectum, and out toward the na.tes. If 
ischio-rectnl abscess be neglected, it will burst either into the rectum, or by 
one or more openings through the skin; and not uncommonly they burrow 
almost all aroun<l the anus. The pus contained in these abscesses is always 
extrcmelv fetid. 

Tn.EA'f.,IENT.-Fomentations, etc., until pus is certainly formed, Then a 
free incision must be at once made with a bistoury, and all the pus evacuated, 
tubcutaneous absce.::oses being completely slit up into the rectum; after which 
the cavity is to ho dressed with iodoform or salicylic wool 1 or boracic lotion 
and lint. 

By early and very free incision and drainage we should always endeavor 
to pre\.'ent the bursting of a deep ischio-rectal absce:-cs into the rectum, lest 
a fi:;tulous track 1 neces3itating complete division of the sphincter, result; for 
after this operation, scar-contraction usually causes an angular gap at the 
side of the anus impairing the patient's control over fhitui and fluid feces. 

In cases of wide burrowing, every part of the cavity must either be laid 
freely open or thoroughly drained with a tube; slitting up is preferable. 
Remembering the tubercular nature of many of these cases, it is usually well 
to apply the sharp spoon, and use iocloform in the dressing. 

Fi.'illlla ill ano is a track by the side of the rectum 1eft by the burstiug of 
an abscess. Its causes are, therefore, those of abscess, as also its relations to 
the soft parts. Thus it may result from a superficial anal abscess, iu which 
case it passes under at most only a few fibres of the external sphincter, opens 
just within the anus on the one hand, and usually just external to it on the 
other, but the opening may be far outside i or it may be the result of a deep 
abscess, passing through or beneath the sphincter, aurl opening at some dis­
tance up the rectum and well outside the sphincter. Fish1la is very common1 

and more so in men than in women. It is extremelv <lifficult to heal, both 
because the constant contractions of the sphincter aild levator ani interfere 
with the union of its sides, and because of the passag-e of fecal matter into it 
from the boweh!. There are three kinds described: Bv far the most common 
is ( 1) the complete fatula, which has one opening extemal to the anus, and 
another into the bowel above the sphincter, where it may be felt like a small 
papilla. (2) The blind exlemalfi/jtula, which has no opening into the bowel, 
although it mostly resembles its outer coat. (!J) The blind internal fistula1 

which opens into the bowel, but not externally, although its situation is often 
indirate<l by redness, pitting on pressure, and hardness near the anus. 

The complete fistula is infinitely the most common, though the internal 
opening is often missed . Injection of the fistula with milk may be practised 
from the outer opening. Besides the true fistula "in mw/' there may be 
openings near the nous, leading from tbe tuber ischii 1 which may be carious, 
or from n. urethral or perinea! abscess constituting a true urinary fistula. 
·whenever fistulro are found opening far out on buttocks, stricture of the 
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rectu ru , simple or malignant, should be thought of; nod in all cases the 
bowel shou ld be digitally explored. 

The symptoni8 of a complete case are: Pain-usually slight; some puru­
lent discharge, and involuntary escape of flatus, and occasionally of feces, 
Pain and purulent or bloody discharge draw attention to a blind internal 
fistula. 

T REATl\IENT.-It is occasionally possible, especially in blind external 
fistula, to effect a cure by dilatation of the sphincters and the use of stimu­
lating application, such as rarbolic or nitric acid, nitrate of silver, or iodo­
form. The external aperture must be kept open for drainage by a tube of 
proper size. But in the great majority of cases the only effective remedy is 
slitting up of the whole track. 

Operation.-Tbe patient lying on his side close to the edge of the bed, and 
chloroform having been administered, the nates are separated by an assistant, 
whlist the surgeon introduces one forefinger into the anus, and explores with 
a probe the whole extent an<l ramifications of the fistula. If it be of' the 
blind internal kind, it must be rendered complete by a puncture made into it 
by the side of the anus, a bent probe passed into it from the bowel serving 
as a gu ide; similarly an external fistula is rendered complete by thrusting 
the director through the mucous membrane at the highest point. Then, the 
surgeon passes a Brodie's probe-pointed director along the whole canal of the 
fistuln, brings the point out at t he anus with his finger, and d ivides the 
in clu<le<l parts upon the director. Brodie believed tha t if the inner open ing 
were not slit open the fistula would return. All rami6cations and hemor­
rhage of the fistula under the skin should next be sought for and slit up; 
Allingham insists on the necessity fo r slitting up also any cul-de-sac that 
may pass upward from the internal opening. All thin, blue, overhanging 
edges must be carefully removed, for they will not heal. It is a good plan, 
especially in old dense fistuloo, to sharp-spoon the whole surface, or to turn 
the edge of the knife and cut the deeper part of the sinus al l a long so as to 
make a raw su rface or fresh wound at the very bottom of the cut, to insure 
the springing up of granulations there. Place a t-~ gr. morphia suppos i­
tory in the rectum. Dust the wound with iodoform, lay a little salicylic 
wool in it, and apply a good pad firmly to the auus with a T-bandage. The 
wool comes away when the bowels act. They may be allowed to do so natu­
rally in most cases, if they have been well cleaned out before operation . 
The subsequent treatment consists in the observation of perfect cleanline;.;s, 
and, if necessary, the use of stimulating applications, such as sulphate of 
zinc; but usually the less dressing the better. A probe may he used to pre­
vent premature union of the edges of the wound, so as to secure healing from 
the botturu by granulation. 

Allingham states that incontinence of wind and feces is almost certain to 
result from complete division of both sphincters in two places; if a small 
band of the internal can be left on one side the danger is much le~$. Com· 
plete division may be safely practised on one side if the cut be ma.de at right 
angles to the muscular fibres; union is never good after oblique division . 
Should an angular gap result, the application of a cautery occasionally may 
cam~e it to contract up; and it is said that daily passage of a bougie will 
strengthen a weak sphincter. 

If hemorrhage is violent after this operation, and does not yield to the 
application of cold and styptics, the anus must be well dilated with a spec­
ulum, so as to expose the bleeding surface to the air, and any discernible 
artery mny be tied or twisted i or the rectum may be firmly plugged with 
lint, which is to be secured by a T-bandage. 

If a patient will not submit to this operation, or is laboring under disease 
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of the lungs, liver, or ki<lneys, in an advanced stage. so that it would be un­
safe, the treatment must be palliative merely. The confect. piperis, or 
copaiba ancl tonics, may be administered internally, and stimulating injec­
tions and ointments be applied to the fistula . Professor Dittel's elastic India­
rubber liga.lure, introduced with Allingham's needle, may be used for a 
patient who dreads the knife. It should be frr inch thick, drawn very tight, 
and held by a small pewter clamp. It cuts through in 3-14 days, gives 

~r~~ ~rg~o0~at~~ b~~,,!~~t~:t~~~~ c::i:tl~ :~:~t~id~~~ tv~1~:/ta~~.uses run-
Every now an<l agf\in one's finger on being passed through the anus slips 

into a huge sloughy cavity opening into the bowel and lying behind on one 
side of the mid-line extending up towards the ~ciatic notches. Though very 
unlike the general idea nne has of a fistula, these cases must be classed 
among and treale<l like blind internal fistulre. Besides severe local symp­
toms, they are often accompanied by general disturbance from septic absorp­
tion. They fill up with feces and either do not heal or spread . The anus 
must be fully dilated, the cavity opened freely from outside, overhanging 
mucous membrane divided with bistoury, scissors, or elastic ligature, the 
interior cleaned and dusted with iodoform . After this the cavity should be 
thoroughly washed out with warm boracic lotion thrice daily, a tube being 
passed . 

As fistula frequently coexists with phthisis, it is of importance to have 
some general rule for the selection of cases in which operation is admissible. 
It should not be performed in cases of rapidly advancing phthisis i but where 
the lung disease is chronic, and especially if the fistula cause much distrees, 
the operation must be done. 

II.l:lIORRllOID::i, or J>ILES, are small tumors situate near or within the 
anus, they are divided into e:i.:temal and internal. 

Extemol piles may occur either as oblong ridges or folds of skin external 
to the sphincter, or as round, hard, bluish tumors, just at the margin of the 
anus. They rarely bleed, and are therefore called blind piles. 

Internal piles originate within the anus i they consist of ve!:lsels covered by 
thickened mucous and submucous tissue. The ve:::;sels are of all Lhree kinds 
-cnpillariefl, arteries, and veins; and either kiml runy predominate. The 
capillary pile is small, bright red, granular on the surface, usually situate 
rather high in the rectum, and bleeds upon the slightest irritation; it is 
probably a chronicnlly iufhimed patch of mucous membrane. Sometimes 
the patch is scarcely raised at nil ; at others the whole ,1f the lower end of 
the bowel is bright red an<l velvety. The arterio-i•e?Wll.'f pile i::. not ''ery large, 
is smooth and red, aml has not, as a rule, prolap~erl; at its ha~<: considerable 
arteries ruay be folt pulsating. The venous pile i~ that mn:;t commonly seen; 
purple-red swellings round the margin of the anus, often blue at their lower 
end from obvious varix, protruded more or lees hy straining, at first return­
ing of themselves, then only on pressure, and finally remaining almost cun­
staotly prolapsed. The veesels are often 
throwbo~ecl nr::<l the clots organized. From 
the microscopic examination of a large 
number of pile•, Rrockel (Trans. Path. Soc., 
1884), believes that the venous nod nrterio· 
veDous are about equnlly co111mon. There 
may be one pile or severa l; in chronic cases 
the mucous membrane nil rouuci the anus is 
ofLen thickened. itR veins more or lees \'ari­

F10. 24:t 

cose, with F:pecial swelling-s here and there, nrnl it prolnpses ea::ily; the 
spincters are much relaxed. 
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CAUSES.-The predisposing causes are such as produce fulness of the ab­
dominal vesi-iels, or impede the return of blood from the rectum-e.g., 
luxurious and se<lentary habits of life. pregnancy, habiLual constipation, and 
congestion or cirrhosis of the liver. The exciting cause may be anything 
that irritates the lower bowel-straining at stool, and violent doses of purga­
tive medicines. If the larger bowel contain fecal matter, which from 
torpidity it does not expel, aloes is an effectual and unirritating remedy 
("Aloes," by R. Druitt, 1'Jed. Times and Gaz., Jan. 4, 1868). But if these 
parts are already active and empty, aloes can hut irrilate thE>m fruitles~ly, 
causing straining and tenesmus, and also, probably, piles. Piles are most 
frequent in wom~n, and are rare under puberty. 

Sn1PT01.Is-Piles may be met with in two states-indolent or inflamed. 
When indolent, they produce inconveniences which result from their bulk 
and situation within the gripe of the sphincter; more or less pain in defeca­
tion and immediately afterwards a desire agaiu to go to stool, the rectum 
not feeling emptied i prolapsed i and pain or au excessively annoying sense 
of weight and discomfort. Blood may be lost in large quantity at each 
motion, and it is characteristic that it drip3 away for some time after the 
bowels have acted. The bowel is apt to come down when the patient is 
taking exercise or exerting himself. 'Vhen inflamed, they occasion the fol­
lowing symptoms: Pain, heat, itching, fulness, and throbbing about the 
anus; a sensation as if there were a foreign body in the rectum, and frequent 
desire to defecate; pain and straining in passing evacuations, with discharge 
of' mucus, and often of blood . These symptoms may be complicated with 
irritation of the bladder, frequency of micturition, pain in the back, and 
aching down the thighs. ff there be much burning pain lasting after stool, 
look for a fissure also among the piles. The patient may uot be aware of 
the nature of his complaint, or through delicacy may abstain from mention­
ing it. "'henever a patient complains of unusual irritation of the bladder, 
or of frequent painful and unsatisfactory efforts to pass a motion-the 
surgeon should make inquiry after piles. In women, piles may cause aching 
of the back, uterine irritation with mucous discharge, and many anomalous 
symptoms, which the surgeon will in vain endeavor to cure until he finds 
out the real cause. 

GENERAL TREATi\IENT.-The first object is to remove the predisposing 
and exciting cause. The patient, if plethoric and of sedentary habits, ought 
to live abstemiously, and take plenty of exercise. The bowels should be 
regulated by some mild aperieat, producing daily copious soft evacuations, 
without straining or griping. Senna, sulphur, and cream of tartar, in the 
form of electuaries (F. lOi, 108, 117, 124, 128, 130), are frequently used for 
this purpose; or rhubarb wiLh ipecacuanha, or castor oil, or Plillna or 
Friedrichshalle water (F . 113, 114), in the morning. It is a good plan to 
inject the rectum with cold water both before and after the motions. In some 
c!\Ses it is advisable for the patient to have his evacuntion just before bed­
time, so that the prolapsed and irritated parts may become quiescent <luring 
the night. In cases of long standing, in which the mucous lining of the 
rectum is relaxed, cubebs, "rard's paste, or confect. piperis. comp. may be 
given with great benefit. If the patient is advanced in years, and the piles 
are attended with a flow of mucus, copaiba may be given in gelatine cap~ules, 
or thirty or forty drops every morning in milk; and n. scruple of common 
pitch may he taken in pills every night at bedtime. 

LOCAL TREA:r;-.u~~T.-If the piles are inflamed, leeches to the anus, fol­
lowed by hot fomentations, a dose of calomel an<l opium at bedtime, with 
castor oil in the moming-rnilk diet, rest in bed, warm hip·baths, and poul­
tices. Col<l lotionsof lead, with laudanum, may be substituted for the warm 
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application~, if mnre comfortable. If there is a tense, bluish, so1id tumor, 
evidently containing coagulnteJ blood, or if there is an abscess, it is to be 
laid open, and the contents evacuated. Having provided as far as possible 
against the original causes of the malady, measures should be employed to 
restore the parts to a healthy condition. 

(1) Cleanlinus.-Tbe anus should be well washed with carbolic soap and 
water after each motion i and if the piles are internal, and protrude during 
evacuations, they Rhould be washed before they are returned. Cold bathing 
should be used night and morning. 

(2) Aslringents.-The zinc lotion (F. 234), or iron lotion (F. 246)-recom­
mended by Mr. Vincent-or alum or tannin (F. 247, 249)-of either of 
which a drnchm or two may be injected into the anus after each motion and 
allowed to remain-the gall ointment (F. 303), and creasote ointment 
(F. 304), are often of benefit. An ointment of a drachm of black oxide of 
mercury to an ounce of lard has also received high commendations. 

(3) Pressure, by means of a bougie introduced occasionally1 or a firm pad 
of flannel covered with oiled silk, or of smooth wood or ivory, mRde to bear 
up well against the anus by means of a stout T·bandage (~ee Bandages), or 
by menus of a spring like that of a truss, is often of service. An instru· 
ment consisting of a short egg-shaped ivory bougie, which is iutrorluced into 
the anus, and attached by a slender neck to an ivory pad, so that pressure 
is thus ma<le hoth internally and externally, may be useful in cases of in· 
ternal piles with relaxed mucous membrane and prolapse, when remo\·ing 
the piles is not thought advisable. 

(4) Operalion.-If the piles cause much distress, or if hemorrhage is fre· 
quent or profuse, they must be removed by one of the following operations 
(serious disease, especially of the liver and kidneys, being absent): (1) Ex:· 
oision; (2) lignture; (3) crushing; CJ) clamp and cnutery; (5) application 
of caustics. 

Excision. is generally used only in the case of external piles; if internal 
piles are cut ott: very troublesome hemorrhage ensues. The piles are seized 
by a hooked forceps and removed by curved scissors; bleeding is usually 
slight, and easily checked by a pad of salicyl ic wool. Allingham reports 
very favorably in favor of excision of internal piles, when they are not more 
than two to four. lie dilates the anus fully, opens it by a retractor, and 
twists the bleeding vessels. One or two arteries generally require this. All 
bleeding from one pile must be checked before removing the 11ext. Alling· 
ham has had no recurrent hemorrhage, and his cases have been soundly 
healed in six days on the a;erage. 

Lign.ture is the operation by which internal piles are usually removed, 
especially if there are actual tumors. The bowels haYing been well cleared 
on the previous day, and an enema having been administered an hour or 
two before the operation, the patient is anresthetized. The piles are then 
•eized one by one with a ring-forceps (Fig. 2H), or with a double sharp 
hook, nud drnwo clown. A. deep cut is now made with sciesors through the 
mucom; membrane or muco·cutaneous junction on the outer side of the pile, 
parallel to it8 neck. A stout hemp or silk ligature can now be thrown round 
the \·ery base of the pile where the arteries are entering; it must be tied as 
tigltlly as po.~tJible. 'rhe incision lessens the quantity of tissue to be ulcerated 
through, prevents much pain in cases where skin would be included, and 
renders removal of the disease complete. ....\.11 the piles must be thus dealt 
with; large masses may then be cut off beyond the ligatures, the threads 
cut short, and the stumps pushed up into the rectum together with a sup· 
pository. Tbe bowels should be confined for forty-eight hours; they may 
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then he allowed to act naturally. Io the male a catheter is often required 
for retention. 

FIG. 244. 

Trausfixion of the pile, and its ligature in two halves, which was formerly 
recommended, should alwAys, if possible, be avoided, as there is considerable 
risk of transfixing a hemorrhoidal vein, and of consequent septicremia. 

Ligature is probably the safest and best of all the operations done for piles. 
Orushing.-Internal piles are now often removed by this operation; the 

mucous membrane is first cut through as for ligature, and the pile then drawn 
through and crushed with a strong- clamp, of which Alliugham's is the best 
(.Fig. 245). The pile is then cut off beyond tbe clamp, and the latter is re-

Frn.246. 

~ 
Allingbnm'e scen\•crushingclnmp. 

moved after a minute or so, being pressed toward the wall of the bowel as it 
is unscrewed . There is rarely any bleeding. 

Clamp anll C<iutery.-Ilenry Smith employs a clamp, tightened nnd held 
by a thumbscrew, acting on a scissors-like hinge i the surfaces of the blades 
anrl their outer borders are protected by ivory plates, to prevent the trans­
mission of heat from the cautery, which is applied on the cut edges to the 
adjacent surface of the bowel (Fig. 246). The pile or mucous membrane is 

F10. 246. 

first taken up between the blades of the clamp, which are then screwed up 
by the winged screw so tightly as to prevent bleeding and cut off sensation. 
The included parts are then cut off at a little distance by a pair of scissors 
bent oa the fiat. Thea to the cut edges the hot-iron cautery is applied at a 
red heat, slowly and well, so as to sear the parts effectually. Lastly, oil is 
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freely applied, and the parts allowed to pa<S into the anus. After-bleeding 
is very rnre. But Mr. Smith acknowledges 4 deaths iu 530 cases (Lancet, 
April 20, 1878), a high percentage afLer so sl ight an operation . 

Application of cau.gtic.s.-This treatment is useful in the capillary or 11 straw­
berry 11 pile, where there is no actual pendulous tumor, but a swolltm gran­
ular ulcerated surface, often bleeding freely. Nitric acid is most often 
used, having been first introduced by Houston of Dublin, but pure carbolic 
acid is also employed. 

The bowels having been cleared, a glass speculum with a hole in its side, 
well oiled, is to be introduced till the pile is seen through the aperture. The 
acid is then freely applie<l with a glnss rod or piece of stick, any superfluous 
aci<l being afterward removed with lint, and oil or vaseline smeared over. 
There is but little pain, provided that no acid touches the anal skin, which 
shollld be oiled before beginning. In a tew days a slough separates, leaving 
an ulcerated surface which generally soon contracts nncl heals. If there be 
a pedunculated pile with a granular bleeding surface, caustics may stop the 
bleeding but will not cure the pile. 

Hemorrltage from the rectum is a very frequent concomitant of piles, and 
may be slight or severe, occurring with every stool. It may be caused by (1) 
the bursting of a varicose vein-in which case the hloocl is venous, comes at 
once in considerable quantity, and may nnt occur again. This form is rare. 
Far more frequently it proceeds from (2) the vascular surface of iut~rnal 
piles, which gives way under the straining which accompanies defecation. 
Io the latter case the blood is bright; it is squi rted from the anus iu jets 
when the patient is straining, and the bleeding occurs very frequently, 
especially when the patient is feverish, the bowels disordered, or the piles 
iafiamed. 'Vhen the piles prolapse or the sphincters are toneless, blood 
often drips away for some time after stool. Hemorrhage from the rectum 
may he cli!stinguished from that which has its source higher up, hy noticing 
that the blood is generally of n fl<>rid hue, nod that it covers the feces but is 
not intimately mixed with them . 

It mn.y he stated that loss of blood from the rectum should always be 
checked (the chief' exceptions are very rare cases of \·icnrious menstruation), 
and this should be done nt once if the patient is weak an<l emaciated, with 
pale lips and feeble pulse. Sometimes feelings of beat, fulness or pain in 
the head, or similar symptoms about the rectum are aggravated b~· bleed· 
ing; hut, as lt rule, a moderate loss of blood causes marked relief. It is in 
these lnttcr cases that doubt may arise as to the propriety of checking it. 
Thh.; may safE.-ly be done, howe\·er, if the patient, especially if of' full habit, 
will ea.t eparingly, avoid highly seasoned dishel'I, ull alcohol, strong coffee, 
and smoking, and live simply, taking plenty of fruit and vegetables; the 
bowels must be carefully reguhtecl, and cold douching of the anus night 
and morning should be prnctisecl. 

TREAT:'!lEXT.-The cure of' piles, of course, includes that of the hemor­
rhage which is one of their most ordinary symptoms. 'l'he tincture of hama­
ruelis virginica given iu ntxv-xxx doses thrice daily, nncl used as a lotion 
clilutecl with an equal part of water, often acts well. Other internal reme· 
dies likely to be of service nre sulphuric acid, and the balsams of copaiba 
and Peru (F. 15, 18, :31, etc. ) . During an 11 attack of piles" the patient 
will obtain much relief from lying prone with the pelvis raised on a double 
inclined plane. To staunch violent hleecling, it is essential to discover its 
source. The patient may be placed as above, the sphincters dilated, the 
rectum opened by retractors or a large speculum, illuminated by direct light, 
or, better, reflected from a head·mirror, nod mopped out thoroughly with 
sponges on stick~. If a peclunculnted pile be found bleeding, remove it; 
other sources of bemorrbage-e. g., cancer-will probably be traced by the 
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cautery. In secondary hemorrhage after au operation on piles, Allingham 
at once plugs the rectum in the following manner, alleging tbat blood and 
clots fill the bowel so that one cannot see the large vein usually at fault. 
Under these circumstances he wrings a good-sized, conical, hollow, Turkey 
sponge out of water, dusts it well with dry subsulphate of' iron, ties a stout 
piece of silk to its apex, and passes it four or fh-e inches up the bowel; fills 
the bowel below it with cotton-wool similarly dusted, and then pulls the 
sponge firmly clown. The plug is worn for one or two weeks, a tube being 
run through it centrally to permit escape of flatus, altered blood, etc. The 
wild use of cold or astringent injections is very poor practice in severe 
bleeding. 

Prolupsu:i ani is a protrusion of the mucous membrane and submucous 
tissue of the lower part of the rectum through the anus. It is most common 
in connection with piles, and must be carefully distinguished from proci­
dentia or 7Jrola71sus 1·ecti, which is frequent in youug children and by no 
means rare in adults, especially multiparre and old men, and differs from 
prolapsus ani in that it involves the whole thickness of the wall of the bowel 
(Fig. 247). There is still another displacement of the rectum, diff~ring 
from the last only in being higher up; the upper part of the rectum is in-
11aginated or intussuscepied into the lower i this \·ariety is not uncommon in 
women, is usually associated with polypus, and is distinguished by the pres­
ence of a deep groove or cul-de-sac all round a central mass having the open­
ing of the bowel at its apex. 

CAUSES.-Children thus affected are generally weakly, rickety, or tuber­
cular, ofteu suffering from diarrhcea, from strumous catarrh, or from tenesmus 
due to thread-worms, polypus recti, stone or phimosis; their sacra are flat1 

they naturally strain a good deal at stool, and Allinghn.m blames mothers 
for leaving children too long on the chamber. The same causes act in 
adults, and now piles, atony of the rectum from chronic constipation, abuse 
of warm enemata, etc., come in. 

SYMPT0,18.-In cases due to piles, the symptoms are those of the piles, 
and the prolapse of an irregular ring of mucous membrane which swells 

much if nipped by the sphini::ter. In pro-
F10. 247. lapsus recti the prolapsus, which may be four 

or five inches long, is the chief sign; strangu­
lation is very rare, aucl replacement, as a rule, 
easy. In old cases there is always more or 
less incontinence of feces. In adult3 a hernia 
containing small intestine ma.y be found in 
the anterior cul-de-sac. Intussusceptio recti 
may cause great distress, chiefly from frequent 
and severe teuesmus. 

TRE.\.T)IEXT.-Removal of anv ascertain· 
able cause and improvement of ~the general 
health are main points, especially in children. 
In all cases the protrusion should be well 
washed with cold water and then with some 
astriugeot-e. g., alum. gr. xx ad. ;:;j, or ferri 
sulph. gr. j-iij ad 3j, then oiled and replaced 
by presi::ure with hand or ~rouge. It there 
be any difficulty the forefinger should be 
pushed up into the anus and it will carry the 
protruded part with it. If, however, a larger 
portion than usual has come down, or tbe 

usual prolapse has become constricted and much swollen, the patient may 
be anresthetized and reduction effecte<l; or the prone position with raised 
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pelvis may be prescribed, the swelling punctured in several places, and 
fomented with either iced or warm water-sometimes one, again the other, 
jZives most relief. It is of great importance to pre'\'e11t descent of the bowe1. 
Between stools it is a. good plan, especially in children, to press the nates 
together with the forefinger and thumb and carry a broad strip of adhesive 
plaster from one side to the other, to be kept on till an evacuation is desired, 
and afterward replaced . A few drachrns of an astringent injection may be 
left in the bowel after a motion; and the motions shoul<l be passed either in 
the standing or lying position . Dr. MacCormac, of Dublin, recommends 
that when the stools are passed, the skin near the anus should be drawn to 
one side with the hand, so as to tighten the orifice-an excellent plan. Any 
irregularity of bowels must be carefully treated. Under such treatment 
children very generally recover in the course of months. Should they not 
do so .Allingham recommends strongly the administration of chloroform, 
drying of the prolapse and wiping over its surface with nitric acid, then oil­
ing and returning it. The rectum is now stuffed with wool, nod a firm strap 
passed from buttock to buttock, to prevent protrusion by urgent straining 
on recovery. This soon ceases. A little opium is gi,·en to confine the bowels 
for four days; then a dose of al. ricini. The plug comes away and there is 
no more prolapse. A second cauterization is rarely needed. In adults, pro-
1apsus is much more difficult to cure. 'Vhen due to piles and involving only 
mucous membrane, ligature of the piles or multiple punctures with Paquelin1s 
cautery will usuully cure. But in true prolapsus recti one must be \·ery 
careful not to open the peritoneum in such procedures. The best way is to 
make from four to six longitudinal escbars of the mucous membrane with 
the cautery, to be repented if necessary. The patient should keep lying till 
healing is complete. Allingham partly divides the external sphincter on 
each side with the cautery in these cases1 to tighten it by the scars. In in.­
iu,Q81tsception the motions should be passed lying down to prevent its occur­
rence. 

Stricture of the rectum is either non-malignant or malignant. That irrita­
tion of a sensitive surface will cause contraction, often prolonged, of the 
rectal muscle is certain i but the name of spasmodic stricture is unneceesary. 

Non-malignant stricture is the result of disease, not the disease itself. It 
may be produced in many ways. Rarely it is due to co11genitnl malforma­
tion; the rest of tbe cases are clue to contraction from changes in the rectal 
wall, or to compression of the bowel from outside. 

Clccration of the rectum is the pathological change which most commonly 
leach$ to stricture, and the causes of such ulceration are in many cases quite 
doubtful or unknown. Occa!:iionally narrowing of the bowel is due to the 
operntiun for imperforate anus ( p. 723), to the separation of an invaginated 
part, to sloughing of prolapsed mucous membrane perhaps after too energetic 
treatment with ice, to the too free removal of mucous membrane in opera­
tions for piles, prolapse, etc. ; sometimes ulcers left by ligature of piles, in­
ci~ion of fissures, division of a fistula, will spread instead of healing, and it 
bas been surmised that the irritation of hard retained feces, or of a roughly 
an<l frequently used enema. tube, may excite ulceration; the onset of symp· 
toms is often referred to a bad labor; the ordinary fi~sure and painful ulcer 
frequently commence after labor, after the passage of nu unusually large or 
hard motion during which a crack may be felt, or sometimes after severe 
diarrhCl"n. Other causes of rectal ulceration nre dysentery and tubercle; it 
is certuin that the former occasionally leads to stricture, and probably that 
the latter1 though it rarely, if ever, heals entirely 1 does so also; partial heal· 
ing with contraction may occur, an<l, in each cnse1 the whole bowel becomes 
paralyzed and greatly contracted, from inflammatory infiltration of its deeper 
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tissues, so that it forms a passive tube through which feces and discharge are 
forced or run. In England, non-malignant stricture of the rectum, which 
is not obviously traumatic, is almost always regarded as syphilitic. Alling­
ham finds that of 99 carefully examined cases in hospital and private prac­
tice, 52 were syphilitic, in the remaining 47 there was no reason to suspect 
syphilis1 and in many of them the evidence again:st it was a.s nearly conclu­
sive as possible. The diagnosis "syphilitic" is arrived at inuch too easily 
by some surgeons. When really syphilitic the pathology is often somewhat 
uncertain. As a rule, stricture is probably due to gummatous infiltration of 
the wall and ulceration i but ulceration of mucous plttqucs is quite possible 
in early cases. lu France and America, ou the other hau<l, many surgeons 
attribute all, or nenrly all, these strictures to the healing of rectnl chnucroids. 
Mason lAm. Journ. !Jied. Sci., Jan. 1873) thinks the rectum becomes inocu­
lated by running b:1ckward of secretions of vulvar sores, or by exteusion of 
anal sores, or by direct inoculation. Against this rnay be urged that the 
periueum and nous rarely shows scars or any sign of irritation; that the 
stricture does not begin at the anus, but 1 to 8 iuches above; in :n cases, 
l\foson found constitutional syphili::s in 14, and the stntemeut that in some of 
these stricture appeared shortly after chancroids is not satisfactory; lastly, 
the best syphilographers have never seen infection of the rectum from the 
vulva take pince, and have found that chancres heal :ls readily as others. 
Doubtless the rectum might be iufecte<l directly, but this will not account 
for many cases. It i1l, therefore, probable that ~oft chancre is \'ery rarely a 
cause of stricture of the rectum. Gonorrhcea of the rectum has been ad­
vanced as another possible cause, and it is only right to mention that ulcers 
have very rarely been found in the rectum in typhoid. Even taking syphilis 
as accounting for rather more than half the ca0:5es, tbe other cau:so;:s ruentioned 
will not account for the remainder. Lastly, the bowel may be compres.~ed, 
with somewhat similar resuhs, by peritoneal bands, pelvic hremutoceles, the 
effusion of' pelvic peritonitis and cellulitis, the retroverted uterus, pelvic 
tumors,· etc. 

Non-malignant stricture may be single or multiple, strictly local ized or 
involving some inches of the bowel; below it the rectum is contracted, above 
more or less dilated and filled with foces. There may be no ulceration and 
no ev idence of it; but usually ulceration exists above an<l also below the 
narrowing. Frequently perforation or septic absorption fr,)m these sores 
leads to abscess in the walls of, and outside the rectum, ordinary fistulre and 
recto-vaginal f:istuloo resulting:. It is curious that many of these enter the 
rectum below the stricture. This disease is much commoner among women 
than men-20 men in 99 cases (Allingham), and most writers make the 
number much le:-s. 

Sn1Pl'Olls.-In many cases increasing difficulty an<l pain in getting the 
bowels to act are the symptoms which bring the patient to the surgeon. In 
the majority the history is as follows: the earliest symptom is morning 
diarrhcca; tbe patient <lesires to go to stool immediately he riRes, but pa~ses 
only wind, a little loose motion, and "coffee grounds," perhaps mucus. or 
pus. Tenesmus probably continues, and a little later, probably whilst 
dressing, the patient has again to go to stool, and passes more motiou, often 
Jumpy, occasional1y smeared with blood. Often the bowels act again after 
breakfast, and then the patient is fairly comfortable for the <lay. Re urn)1 
suffer from griping and flatulent distention . After some months there is 
ruore burning pain after stool, more tenesmus and greater discharge-less 
mucus, more pus and blood . The diarrhcea comes on in the evening a3 well 
as in the morning i dull, wearing pain in the bowel, radiating into t~e back, 
thighs, and even penis, is frequent, aggravated, or induced by walkmg and 
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staurling, and may disturb rest at night; dyspeptic troubles often arise. 
Swollen, club-shaped, tender flaps of skin now form round the anus, and are 
very characteristic of severe ulceration or malignant disease (Allingbam). 
The abo,·e symptoms correspond to spread-
ing ulceration. At first there may be but Frn. 2.J8 
one, usually posterior, about one and a half 
inches up; this spreads and others form. 
Now come symptoms of stricture as ulcers 
heal in part nn<l the infiltrated wall con­
tracts. There are more pain and straining 
at stool, constipatiou is more difficult to 
orercome and 01\en alternates with diar­
rlul.'a, large quantities of feces being passed 
during the latter periods; in stricture low 
down the motions may be "shaped,u-i. e., 
fl:tttened like tape, thiu and round like pipe­
stems, hut much more often they consist of 
scybalu. wrapped in mucus or other dis­
cl;arge; bleeding is common hut uot severe. 
There is usually some discharge from the 
anus, and in bnd cru;es always loss of con­
trol over fluid motions. The above pain, 
and sympathetic troubles of the bladder, C1<-:11ricial itrkture or the rl!cturu. 
aum:., and uterus continue. Fistuh:e form, 
all the symptoms increase, and in the course of months or years the disease, 
unless relieved 1 ends in death from exhaustion from pain, hecti(', ancl profuse 
euppurntion, perforntive peritonitis, septic diseasf', or intestinal obstrnction. 
On pn~~ing a finger into the rectum, it meets with a narrowing, usually at 
one to three inches, sometimes sharp and thin edged, again funnel-shaped and 
irregular i the finger may be easily passed throug:h it, or be unable to enter, 
or it gets a short way into :t long channel. The examination generally 
causes a good den.1 of pain. 

DrnONOSis.-The only difficulty in diagnosing stricture arises when it is 
out of reach and out of sight. The finger reaches considerably higher points 
in the rectum if the patient stands and bears down. When one has to trust 
to sensations conveyed along a well-softened elastic tube, it is easy to fall 
into error. To pass this, warm water should be slowly injected ns the tube 
is pushed on to undo an invagiuation and stretch out folds. 'l'he natural 
shnrp fold at the junction of the rectum with the sigmoid flexure, and the 
fact shown by l\lr. Earle that the bowel not unfrequently makes a hori­
zontal curve to the right before <lescending into the pekis, render the intro­
duction of long tubes or bougies a somewhat hazardous proceeding. The 
surgeon must not pronounce his patient to have a stricture merely because 
the poiut of the bougie catches in the folds of the mucous membrane, or at 
the promontory of the sacrum. The introduction of a small hand into the 
rectum is the last re!'ource of diagnosis. As to the diagnosis between non­
malignant nnd malignant stricture, a comparison of the description will suffi­
ciently indicate the points upon which it rests; a mistake is rarely possible. 

'fREATME~·1·.-Early in the stage of ulceration a cure may be effected 
and str icture prevented by treatment for some months. This in cludes 
absolute rest, regulation of the bowels, a diet chiefly of milk 1 the occasional 
application of caustic, or sorue stimulant, to the ulcer, or perhaps the division 
of its b!ISe, and the use of bismuth in powder or ointment or morphia sup­
p~itories to allay pain. 

" 'hen stricture hns commenced sedative and astringent ointments (ung. 
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bellad., ung. hydrarg. ox. rub., M) and solutions (nrg. nit. gr. x ad 3j) 
must still be used, and in addition gentle dilatation by bougies. A gum­
elastic bougie, capable of being passed with moderate facility through the 
stricture, should be well softened in warm water, oiled, and introduced once 
in two, three, or four days, and be allowed to remain fifteen or twenty 
minutes i and its size should be gradually increased when a larger one admits 
of being passed. But irritation must always be avoided; bleeding and dis­
charge of mucus should not be caused. Instances of fatal perforation by 
even an enema tube are not wanting. 

Mr. 'Vood devised a bougie with a thick end and a slender stem, with an 
flike curve, to follow the normal sweep of the bowel, and to give that for­
ward direction to the point of the instrument which the rectum has in its 
upper part (Fig. 249). When the stricture is placed high, this curve very 
much lessens the danger of perforating the coats of the bowel below the 
stricture, which in elderly women and in the cancerous form of stricture is 

real. The curved bougie is introduced with 
li'w. 24!L the concavity directed bB.ckward as far as the 

~ 
lower third. It is then gradually turned for­
ward, as in the tour de ma'itre, with the cath­
eter. The thin stem much facilitates the 

Wood'a re<:otum bo11gie. handling and movement of the instrument 
through the contracted sphincter. The thick 

part of this instrument is often made in sizes to screw upon the slender 
curved stem. 

Mr. Tufnell uses a hollow bougie, on the principle of a tubular urethra­
dilator. A guiding bougie, just large enough to pass, is carefully guided 
through the stricture by the left forefinger. Over this a tubular bougie of 
gutta-percha, well oiled, is made to slide through the stricture; then by 
withdrawing the guiding bougie, a stream of water may be injected into the 
dilated bowel above, and flatus and feces let out. 

When it can be borne, the tying in during the night of a suitably made 
tube may act well. 

' Vhen a stricture is short and annular, and does not readily yield to dila­
tation1 it may be notched in three or four directions, just through the indur­
ated tissue, und then cautiously dilated with fingers or bougies; Todd's 
dilator is much to be dreaded. A good plug of oiled lint is then placed 
in the stricture for twenty-four hours. Bougies are afterwards continued. 

In cases of short stricture rather low down, especially if there be much 
ulceration, Verneuil's linear rectotomy may be done. The patient is placed 
in lithotomy position, the anus well dilated, a straight bistoury passerl well 
through the stricture, and everything divided down to the bone; keep to the 
midline, and there is little bleeding. Some surgeons use the Ccraseur instead 
oftbe knife. This operation often gives marked relief; retention of feces 
above the stricture ceases, remedies can be applied to the surface, and ulcer­
atioll heals. 

In cases of long stricture and widespread ulceration, sometimes involving 
the whole rectum, usually with widespreading fistulre, perhaps into the 
vagina or bladder, attempts to dilate are futile and dangerous, even if pain 
does not prevent their being made; notching and linear rectotomy cannot 
posoibly relieve, though they are sometimes done when a surgeon fails to 
appreciate the extent uf the disease. To save the patient's life and arrest 
the pain he suffers, either inguinal or lumbar colotoiny must be done to divert 
the feces from their natural track. The ulceration may then heal; but it 
will be very rarely indeed that the state of the rectum will be such as to 
permit subsequent closure of the colotoruy wound. 
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Om~i<lerable relief is often given by the treatment of fistuhe i when these 
run high the elastic ligature shoulJ be used for the upper part, as bleeding 
ma v be very trou blesume. 

i'atienl!i Rre not cured of rectal any more than they are of urethral stric­
tured; if taken early, the stricture may be so dilated that by pa..:.sing a large 
buug:ic OCL'a,.ionnlly (how often is necessary must be found by experience) 
the patient C'nn keep herself fairly comfortable; this precaution should never 
be nctdected. 

~IALIGNA!'T GnowTns OF TilE RECTUM: J.lalignant St»ictw·e.-As would 
be expected, the malignant growth of the rectum is the columnar epitheli­
oma (p. 14-t) . Sometimes, and chiefly in cases of slow grnwth, large tubes 
eurrounded by very perfect large columuar cells are found i while in more 
rapid cases the spaces and cells are small and irregular, and there may 
be no lumen whatever. ' Vhen all the spaces are thus filled up the growth 
has the aspect of' an ord inary scirrhus or encephaloid. 

Colwnnm· epilhelioma of the rectum begins usually two to four inches from 
the anus, and the junction of the sigmoid flexure no<l rectum is its next 
most common seat. It begins as one or more nodules which, until they 
ulcerate, seem covered by mucous membrane; sometimes the growth spreads 
horizontally, and perhaps completely surrounds the bowel whil:St less than 
one inch from above down; again, whilst still annular it may be three to 
four inches from nbove down i or it may form a rounded, lobulated mass, 
increasing equally in all directions, projecting into the lumen 1 anrl per­
haps distending it or becoming pedunculated. Sometimes ulceration is 
elow in occurring, at other times it almost keeps pace with the spread of 
the growth; this may be rapid, or very slow and accompanied by much 
cicatricial contraction. Outside the new growth the muscular coat usually 
seems greatly thickene<l, nod the perirectal fat may be too adherent to iti 
the microscope will show the tumor-cells extending between bundles of 
muscular fibres ioto the perireclal tissues. As a rule, the sacral and 
coccygeal glands are not involved till late, and wide generalization is very 
uncommon, but secondary nodu les in the liver are not very rare. 

Colloid degeneration of columnar epitheliorna occurs more frequently in 
the rectum than elsewhere. 

Sitrcoma of lite rectttm, even rnelanotic, is occasionally met with, and is 
clinically indistinguishable from cancer. 

Mnlignant growth,;, of the rectum are rarely met with before middle 
life, but Gowllancl, Allingharn, and Curling respecti\•ely record cases at 13, 
17, and 23. 

The sn1PTO;\IS are usualJy those of non-malignant ulceration and stric­
ture inten~ified, especially, as regards radiating pain, suffering during 
defecation, frequency and amount of bleeding, tendency to bloody and puru­
lent discharge, to the formation of' recto-vesical, -urethral, or -vaginal 
fistulre, and early appearance of cachexia. Rectal examination usually 
renders the cliagnnsis certain . The finger comes into contact with a hard, 
rugged mns.11;, which when annular often has much the shape of a cervix 
utC'ri i if the finger-tip is pushed through the central opening-this may 
cause extreme pain-it enters a very Lard-walled, ulcerating cavity; the 
upper border of the growth is similar to the Jower. Should the growth 
not surround the bowel, an ulcerated surface with a thick, hard edge and 
har<I base constricting the bowel will be felt, or a firm or soft, rouncfed, 
nodulatecl tumor, varying much in size. The symptoms vary much. Pain 
may he slight or excruciating; hemorrhage may be very free, and the fir:St 
-and for months the only-sign; constipation may be troublesome and 
increase to complete chronic obstruction; occasionally complete obstruction 

47 
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is the first sign of cancer high in the rectum; painful diarrhcea. is commonly 
met with, and incontinence from infiltration of the sphincter, or possibly 
from pres::m r~ on its ner~es. 

The disease kills by cachexia, perforative peritonitis, hemorrhage, or fecal 
impaction. It may be fatal a few months after the tir6t symptoms, or last as 
long as four year~. 

Cancer of the anus is much less common than that of the rectum. It is 
always squamous. Beginning as a hard-edged ulcer, it spreads up the bowel 
and out into the ischio-rectal foss::e, infiltrating the sphincter and causing 
incontinence. Sinuses di.!3charging epithelial dtbris often form in numbera. 
Excision is the treatment, if any is possible. 

TnEATMENT.-This, until quite recently, might have been summed up 
thus: Treat symptoms and relieve pain as long as possible; as a last resource 
do colotomy. Some surgeons performed colotomy as soou as pain became 
severe. Of late years the idea of extirpating the disease has naturally nrisen, 
and the old operation of excision of the rectum has been revived . 

Mitigation of pain is obtained by rest, easily digested food with a good 
deal of milk 1 and the use of anodynes locally, subcutaneously, nod by mouth . 
Morpl1ia. is the best, but morphia-hunger is easily induced, nod mny be as 
bad to some patients ns the physical pain. 

Marked relief has been given in many cases of cancer low down by division 
of nil the tissues in the midline between the coccyx and anus and of the 
stricture by means of the thermo-cautery, or the chain Ccraseur (Verneuil); 
and in cases of large, soft, fungating growths, by their removal with the 
fingers or sharp spoon-au operation which, if clone boldly and quickly, 
causes surprisingly little hemorrhage, easily stopped by pressure or the 
cautery (Simon). 

The operation of colotomy-which is, of course, simply palliative-may be 
performed either in the left groin (inguinal), or in either loin (lumbar) . 

Inguinal colotomy.-An incision is made one inch above and parallel to 
Poupart's ligament, extending from one-half inch outside the vessels to one­
half inch inside the anterior spine; the external oblique, interual oblique, 
and transversalis nre divided by strokes of the knife to the same extent as 
the skin; all bleeding points are tied or twisted; the transversalis fascia is 
picked up with forceps, notched with a knife on the flat, and divided all 
along the incision, and then the subperitoneal tissue and peritoneum are 
similarly treated. Usually the sigmoid flexure presents i if not, a finger is 
passed in to the right side of the pelvis, swept across the sacrum to the left 
sacro-iliac joint, nnd brought out along the pelvic brim; the bowel can thus 
hardly be missed. It is recognized by the longitudinal bands nnd appendices 
epiplOicm. "rhen found, it is to be examined to see if anything abnormal 
can be felt i if not, draw it out sufficiently to kink it, attach it to the peri­
toneum, and skin by numerous fine silk stitches, passing through only the 
serous and muscular coats of the bowel, and close up the ends of the wound. 
Unless done for obstruction, the bowel should not be opened until the third 
or fourth day, an antiseptic dressing being meanwhile applied. In any case, 
the operation should be conducted antiseptically up to the opening of the 
gut, and the suturing of peritoneum to peritoneum should, when the bowel 
is opened, be most careful. 

f_;umbar colotomy is thus performed : Supposing that it is to be done on 
the left side; the surgeon stands behind the patient, who lies upon the right 
side slightly rolled forward, the left loin being stretched by n round sand­
bag under the right loin. The superficial guide to the colon is a line, which 
should be marked with iodine, ascending vertically from a spot one.half 
inch behind the midpoint between the anterior and posterior spines i the 
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dec·p guide is the edge of the quadratus lumborum. Ao oblique inci~ion is 
made three to four inches long, having its centre at the above line and 
sloping from the last rib toward the anterior spine, and is deepened by suc­
ce~,..ive ijtrokei; of the knife through the fat, external oblique and latis:-oimu~, 
ruul internal oblique; the last dorsal nerve an<l its ve::isel::; :;hould be seen llnd 
drawn 01'1ide if pn.~~ible; the posterior tendon of the tran:wersalis is now 
picked np, notched and divided to the full length of the wounrl, and if the 
edge of the quadratus is exposed notch it to the depth of an inch. Xow tear 
through the t.ransversalis fascia, if recognized as a distinct membrane, between 
the fingerd and thumbs, and treat the subperitoneal tissue, which varies 
much in amount, in the same way, proceeding very carefully until the peri­
toneum is reached. Just in front of the edge of the quadratus lies the c_olon, 
a little external to the lower en<l of the kidney, which is plainly felt and 
seen moving up and down. If the bowel is full. it at once presents and has 
a greenish color; but if empty, or if it has a mesentery (much more likely 
on the right), there may be difficulty in finding it. Often, surgeons iusert 
their fingers deeply into the wound, making large cavities in the suhperito­
neal tissue, in which discharges subsequently bag, nnd picking up piece after 
piece of peritoneum in the hope of finding the gut between their fingera . A 
better plnn is to place the forefinger in front of the qundratus just below the 
kidney, nnd hnve the patient turned on to his back i seize whatever falls on 
to the finger: it will probably be the colon. A plan which answers admir­
ably in some cases is to blow up the intestine with air by means of a Hig­
gin~on's syringe, return of the air per anwn being prevented by an India­
rubber collar introduced by Lund (Fig. 237) round the tube; this often 
causes the colon to protrude through the wound, but sometimes fails unac­
countably. 'Vhen found, the bowel is to be seized at its inner and posterior 
part, which is free from peritoneum, and brought into the wound; and, 
having been recognized by the presence of a longitudinal band or of distinct 
lumps of feces in it, it is drawn well out and eewn to the skin by silk sutures, 
not piercing its mucous membrane. The wound is carefully brought together 
in front and behind, and it is probable that buried catgut sutures would act 
well here, if the operation be done antiseptically i but if the bowel is to be 
opened at once, it is certainly best to put in a large tube at the posterior end 
of the wound . Most surgeons, in th is case, secure the gut primarily by two 
stout silk sutures passed first through skin, tben through gut, then again 
through the skin; the opening ia then made transversely or longitudinally, 
the loops of silk drawn out, divided so as to make four sutures, nod tied; 
finer intermediate sutures are added. In all these steps we are warned to 
take care not to wound the peritoneum, which is easier in theory than in 
practice. "There the operation can be done aseptically, sooner than bruise 
and separate the deep tissues in a prolonged search for the colon, it is better 
deliberately to open the peritoneum outside the bowel, to draw the latter 
well out nn<l fix it carefully to the skin. An antiseptic dressing is applied 
ancl the patient placed in bed on the left side. The bowel is opened on the 
third or fourth clay. 

When the colon is opened tbe smell of the feces is much lessened by giving 
the patient charcoal internally ; the best dressing is lint, with a hole in it, 
covered with an antiseptic ointment or oil, and over this a large pa<l of' oakum 
in f;!;auze. 

The patient, when very weak, may never ra11y from the operation, but the 
most fre(JUent cnuse of death is septic peritonitis; an occasional one is sup­
puration in the planes of areolar tissue of the abdominal wall, generally from 
bagging at the posterior end of the wound. 

Sometimes soon, later in cases done through small wounds, the mucous 
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membrane prola.pses more or Jess largely i it must be reduced like prolnpsus 
ani. In a good many cases, fccrs continue lo puss per rectum, and of course 
to give pain; the bowel ruust then be wn.shed out. Tn prevent this the colon 
sboul<l be drawn well out at the operation, so a::i to kink it ur form a spur 
before it i~ sewn to the skin. It has been propo~ed to di\'ide the colon, the 
lower end being either sutured in the wound or closed and dropped. 

The advn.utages claimed for eolotomy are that it retards the growth of the 
disease, relieves pain, wards off ob~truetion, and therefore prolongs life. 
Alliugham is inclined to doubt that We is lengthenf'd. 

It is affirmed that the anus in inguinal colotomy is more comfortably 
placed for the patient, that it is an easier operation, and that its mortality 
is less. The first two statements are probably nue. As to the mortality, 
comparable modern statistics are not forthcoming. The mortality after 
lumbar colotomy is certainly heavy. Bryant (Cupen hageu Coagress) re­
ported 60 cases of colotomy for maligaant, 19 for non-malignant ulceration 
and stl'icture i 43 per cent. cancerous and 31.5 simple cases died within a 
month. Reeves (Brit. Jled. Jo11rn., 1884, vol i. p. 1253) records 39 cases 
of lumbar colotomy, of which 36 lived "some months;" and 11 case:i of the 
inguinal operation, of which 11 done in extremis, died on the third day, the 
rest living some months. These results are unusually good. Post-perirnneal 
colutomy is generally credited with a mortality of 35 lo 45 per cent. (p. 672), 
which is somewhat less than that of septic operations through the perito­
neum. 

'Vhen done for imperforate anus, both of these operations are frequently 
fatal; but, in 100 cases collected by Curling, the iliac has decidedly the best 
of it. 

ExcrsroN OF THE RECTUM has been practised on the continent mucb more 
largely than in England, Volkmann, Esmarch, and Harrison Cripps being 
some of the most experienced operators; it is the natural outcome of the 
determination to treat all cancer by radical means. The cases fa vnrable for 
removal are those in which the growth is limited to one side of the bowel, 
movable over the adjacent parts, so low down that its upper edge can be 
felt, and unaccompanied by any sign of glandular or visceral infection. Very 
grave cases, involving removal of the prostate and parts of lhe bladder, 
have been undertaken, but the advantage of such operations has yet to be 
shown. The following points in these operations may first he mentioned as 
generally applicable; they are results of the work of the above-mentioned 
surgeons. For some days before operation the patient should be kept upon 
fluid diet leaving little residue, and the bowels should be emptied as fur as 
possible by laxath'eS and enemata. Before operation, the patient being 
under chloroform, large enemata of salicyiic lotion should be given, and 
every endeavor made to render the bowel aseptic. The patient should be 
placed for operation in lithotomy position, with the pelvis rai!l:ed and the 
thighs strongly flexed. The bowel-tube should not be opened in complete 
excision, anll during the operation the wound should be frequently washed 
with carbolic. All bleeding should be stopped at once by clamping, ooziog 
by n. hot sponge. After the operation all surfaces should be dusted with 
io<loform. If the peritoneum be opened it should be closed wilh carbolized 
silk sutures, if' po:::eible; if not, a tube should lead from the wound to the 
exterior. All raw surfaces should be covered by approximation and careful 
suture of the cut edges of mucous membrane (longitudinally, if pos~ible) or 
of mucosa and skin . To permit this, drainage of the wouucl is necessary, 
and is usually best arranged for by bringing 2 or 3 tubes out through 
punctures in the skin on either side, in front of' or behind the anus; the 
tubes may be retained by a stitch to the skin. After operation a pad of 
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gauze or ah:';11rbent wool or oakum shoul<l be applied, and the patient placed 
in the semi-recumbent position upon a ring water-pillow. InBammation and 
fcv~r must be met by cleansing the tubes with a ft'ather and by gentle injec­
tion. In seri1n1s cases, constant boracic or salicylic irrigation may he used 
for 5 or G d;ly~. The operations practised vary much in different cases 
according- to the extent and !--ituation of the disease i but all may be cla~sed 
as complete or partial excision, tbe farmer implying removal of the whole 
circumference, but not of the whole length of the rectum. It id a great ad­
vantage when even lt. narrow strip of bowel can be left untouched. 

Parlial E.rci11ion.-The anus when involved may require partial excision 
by a wedge inci:-:ion or semilunar cut on one side, or complele removal by a 
semilunflr rut on either side i the incisions being made to include as much 
of the adjacent rectum as may be diseased. 

'Vhcn the anus is not involved. removal of a cancerous plaque or nodule 
may be effocted after fo 1l dilatation of the sphincter, or, when this is insuf­
ficient, after section of the bowel and all the tis:rnes up to the tip of the 
coccyx, removal of the coccyx, and, finally, division of the anlerior commis­
sure of the anus to the central point of the perineum. The margins of the 
anus being drawn apart by properly shaped, long-handled retractors, 
pressure with a hnnd in the left iliac fos~a and traction with hook-forceps 
on the growth as it is separated will enable the surgeon to reach veey high 
up the rectum. Suture.:s high up may be pa!;sed as in cleft palate. The 
wounds made to permit access to the growth mu:-t be can:fully ~utured, and 
the posterior is very serviceable in allowing a tube draining the excision 
wound to be hroug-ht out clo:;e to the coccyx. 

Compllle Excision of Rectum and Anm.-Surround the anus by two semi­
lunar cuts, carried well into the fat of the ischio-rectal fo~i<~, and secure the 
inferior hcmorrhoidal vessels; seize the nous with hook-forceps, and with 
stout, slig-htly curved scissors snip through all fat down to the Jevator ani, 
leaving the anterior connections for awhile; now snip through the levators 
on the si<les and behind, and with the fingers and scissors clear the rectum 
as high as may be needed on these aspects; wash the wound out with car­
bolicj in the mnfo a large catheter shuuld now be passed and held up under 
the pubes whilst the rectum is cautiously separated snip by snip from the 
bulb, membranous urethra, prostate, and bladder, if need be; in the female 
an assistant should plaC'e his finger in the vagina and warn the operator of 
his approach to the mucous membrane or to the peritoneum in the upper 
fourth, if it is not intended to open this; the rectum being well free all 
round, two stout silk sutures are passed through it laterally well abo\~e the 
growth, so as to keep a hold upon it, and the bowel is snipped across trans­
ver~ely below them 1 nssels being clamped ns sprung; enlnrgc·d ~lands are 
folt for nrnl cnucleated, the attachments of the rectum are still further 
cleared, ancl the bowel drawn down (no easy tnsk, and often impo5sible) so 
tbat it can be sewn to skin; but before this is done the peritoneum is closed, 
and nrrangement.:s for drainage are made. 

·when the anus is henld1)', it should be spared . The incision back to the 
coccyx is made, as us11al 1 the rectum cut through below the growth, and 
sepamtion commenced herei the mucosa above the growth must finally be 
united to thnt below. Jliiter used in these cases to raise the anal skin, 
whole sphinl'lf'r, and lower end of the rectum in a flap hinged at the coccyx: 
be i::a.ys tlrnt thereby the patient retained sphincter power. 

The mortality has been hig-h after this operntion; its causes are septic 
peh·ic relluliti~. septic perit'lnilis, and sept ic poisoning. Cases have been 
recorded by Vnlkmnnn, KOnig, aud others, in which the disease has not 
recurred for some yea rs. 
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SIMPLE GROWTHs.-.l\'av1!8 is very rare; the most characteristic point is 
a history of occasional hemorrhage from childhood. Examination by 
speculum is helpful. TREATMENT is very difficult i electroly::iis or setons 
would probably succeed best. 

Warts are rare. The t 1illous tumor, remarkable for the ease with which it 
bleeds, is of tbis sort. H. Cripps has recorded (Path. Soc. Tran.,., 18~2) two 
cases in a brother and sister of multiple, small villous growths. Hemorrhage 
was their trouble. 

Glandular polypus (p. HO) is fairly common, more so in children than 
adults. It is a pedunculated growth from the mucous membrane of the 
rectum, usuaJly from one to two inches from the anus; it may be multiple. 
The SYMPTm.ts are tenesrnus, discharge of mucus, more or less hemorrhage, 
and often prolapse of the rectum; if the pedicle is long, the polypus may 
protrude during defocation as a round and velvety mass Jike a strawberry. 

TREATMEN'r.-Removal by ligature, or by torsion of the pedicle, the anus 
being held open by retractors. 

Ajibroua polypus also is described, firm and lobulated, occurring in adults. 

CJIL'\..P'l'ER XLIV. 

DISEASES OF THE URIKARY ORGAKS. 

ExAMINATCON OF CASES AND GENERAL POINTS IN DrAo~osrs. 

THERE are three methods of obtaining evidence of disease of the urinary 
organs: (1) history; (2) physical examination; (3) naked eye, chemical, 
aml microscopical examination of the secretions. 

1. With regard to the HISTORY, Sir H. Thompson (Dj,eases of the Ul'inary 
Organs) has some excellent remarks. He always asks four main questions, 
and in the sarue order. These are: (1) How often do you, pass water .t Fre· 
quency of micturition is increased more or less in almost every morbid con· 
dition of the urinary organs above the membranous urethra. It is important 
to obtain separate statements of the frequency by day and by night, and to 
know whether it is affected by movement or other circumstances. Drink 
often causes marked increased frequency in stricture; and intermittent 
attacks occur frequently in some people from the excretion of pale, watery 
("hysterical") urine, which is very irritating to the bladder. 

(2) Is there any prtin connected with miclurilion-before, during, or after? 
or at any other time? Its character and exact seat? The effect of move· 
ment upon it? A tender urethra causes pain (scalding or cutting during 
micturition, at a tender spot or all along; a tender prostate may cause 
aching and weight in the perineum, but most characteristic is a sharp cut· 
ting pain ;\t the end of the penis, on the lower aspect, at the end of ruicturi· 
tion, when the hlad<ler contracts upon the prostate or forces a stone on to 
it; a tender hladfler causes, before micturition, a tensive pain above the 

bfa~iS~1~\'~~~n ui;~~r1;~u~~15~11; at;c:i:;l~,:~:JebJ ~:<~St~~:=-l~~~·i~!~l o~~~~~g;r:~~ 
closely associated; kidney pain has no relation to micturition, is constant 
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with exacerbation!:!) or intermittent, usua11y felt in the loins, radiating 
thence t1n\·anl the grnin, but irritation of the kidney often causes only 
remote t!ymptoms. 

(:J) ls the urine allerecl in. character, or 'l.·s there anythi~1g wmsual in the 
stream I 'Vith regard to the urine: is there any deposit? is it present when 
pnJ<~ed, or only after standing and cooling; like more or le~s pink, fine sand 
(urnte::.}? cayenne pepper grains (uric acid)? jelly, adhering to the chamber 
(ropy mucus)? matter (pus)? The quantity and color of the urine may be 
noted. As to the stream.: is it smaller than natural? twisted, forked, i15.;;uing 
in drops only? does n full stream ever stop suddenly, or is any special posi­
tion necessary to pass water? is the stream projected well, or does it fall 
straight from the penis, and perhaps stop altogether on straining? does it 
take too 1ong to empty the bladder? 

(4) Do you, pass, 01· have you ever passed, blood in t!te 1.1,1·irief amount, 
estimated by color of urine? does it come before micturition (urethra), or 
intimately mixed with the urine (bladder or kidney), or at the end of mic­
turition, after apparently normal urine (bladder or prostate)? or does it 
issue independent of micturition (urethra)? It must be noted that, in 

hf,~~eenrt~~Ziir~virui~;r~ ~f11t~~e~·la~dcekr:· ::g ~l~~Eu:~!~~qt~:~tl~, ~~~~~ ~~aW; 
intimately mixed with urine may, under these circumstances, appear to come 
at the end of micturition. 

2. PnYSWAL EXAMINATIO~ is best begun-at nll events in a case in which 
the history has left the surgeon in doubt-by inspection and palpation of 
the line of the urethra, the scrotum and its contents, the hypogastrium and 
renal regions, followed by percussion of the abdomen; we may thus fiud 
urethral d ischarge, tenderness or thickening, peri-urethral abscesses, or fis­
tuhe left by them, a distended bladder, a renal tumor. Next the prostate 
is examined per rectum, regular or irregular enlargement, tenderness, indu­
ration, fluctuation, or concealment of the organ by a new growth or fluid 
collection being noted; the vesicul::c seminales cannot be felt distinctly un1ess 
they are indurated and swollen; the base of the bladder forms a soft, bulging 
swelling above the prostate, but it may be found indurnted by new growth, 
or a calculus may be felt, and its size and position determined, especially in 
children. Examination by a finger in the rectum and hand above the 
pubes m1ty possibly reveal a tumor of the bladder, and is the best method 
of examining an unusually large calculus. The urethra may next be ex­
plored by bougies, which may reveal stricture or false passages, or by the 
urethrometer, if slight narrowing is suspected and accurate measurement 
require<l; a finger in the rectum greatly aids the discovery and localization 
of false passages. The bladder may be examined by n sound for stone, 
irregularity ot: or phosphntic deposits on, its surface, thickening of' its base 
(felt between finger and sound), or the height above the pubes of the apex 
may be found by feeling the sound through the abdominal wall. A simple 
endoscope, like a loog enr·speculum, may occasionally help in the discovery 
of the opening of a stricture, in revetding a papilloma, etc.; but in the 
bladder of the male the more complicated endoscopes have as yet but little 
value. La~tly, it is sometimes necessary to ascertain whether b0th kidneys 
nre diseased, when one obviously is, and its removal is contemplated. 'Ve 
have no certain means to this end, and some suggested are either very 
dangerous or very dif6eu1t, or applicable only in the female. The simplest 
is-compression of the ureter Qn the diseased side, through the a.bdominal 
wall, in thin pntients, by means of Davy's rectal lever, or by a hand in the 
rectum; then washing out of the bladder with boracic lotion, and with-
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drn\\al and examination of the urine that flows whilst compressi1m is 
maintained. 

3. EXAMINATION OF TilE URINE.-,Ye can find room here only for a few 
practical remarks upon this subject. Mistakes mny be avoidt!d by im;:truct· 
ing a patient to pm:s water for examination in two parts-about :rn ounce, 
which washes out the urethra, into one \'esse1, the re:,t into another. The 
fir::)t will contain pus or blood from the urethra, mucous shreflS from a stric­
ture or from the prostate; the latter contains only kidney nml bladder pro­
ducts (Thompson), and is that which should be examined chemically. 

The urine carries off from the blood vessels the refuse matters derived from 
digestion, assimilation, and the wear and tear of the body. Any deviation 
from a healthy state of digestion and nutrition is followed by a <leviation 
from the healthy properties of the urine. 

Since the urine varies extremely in its properties at various hours of the 
day, that which is passed before ealing in the morning (urina. san91tinis) be­
comes the most accurate criterion of the results of destruction of the ti~:sues, 
and should be examined separately, especially for albumen and blood-chnuges, 
while that which is passed after eating (ttrinapolus et cibi) best indicates de­
parture from healthy digestion and assimilation. For estimating the total 
quantity the whole passed during twenty-four hours should be collected into 
one ve::,::,e) i quantity, acidity, specific gravity, and percentnge of ure:i should 
be estimated and compared day by day from this collection. 

A precipitate let fall from the urine after it has been voided is called a 
sediment: when precipitated in the bladder or kiclney::i, it i.s called grmJel; 
and gravel lodging in any part of the urinary passages may concrete into 
stone. When the urine habitually presents any one kin<l of deposit, the 
patient is often said to have a correspondin)'.! diathesi8-ns the lithic dia­
thesis i but the term implies nothing exact. The principal sediments are­
first, uric or lilhic acid; secondly, oxalate of lime; and thirdly,phospltates. 

(1) URIC on Lrrmc Acm, OR RED GRA\'BL.-This is deposited at once, 
on passing, in the form of minute red-brown crystals, tinged with the color­
ing matter of the urine (Fig. 250, 1). It generally indicates a highly acid 

Fm. 250. 

~ ,· ~ 

1. Lithic acid. ~. Lithate1 hi powUer, and s!:h~::~~a~r lithic add or lilhatt>. 3. Duic 1•hMphate 

state of the urine, by which it is precipitated from the ammonia and other 
substances which ought to hold it in solution. 

The amorphous lilhates of ammonia, soda, and lime form a very common 
sediment, usually pink, but varying in color from nearly white to dark red 
or yellow. The urine from which it is deposited is acid i clear when passed; 
but clmulecl as it cools; and the sediment <lissol ves when heated slightly 
(Fig. 250, 2). 



PATIIOLOGICAL RELATIOSS. 

Lithates form the sediments observ-ed in fe\""er, g<Jut, chronic diseases of 
the Ii Hr. and \'Urious form~ of indigestion. 

21 Q~.\L.\TE 01'' LDrE ~Fig. 251, 1 and 2) i~ g_f'DeralJy rlepnsited from 
urine wh1('h i:-; ncid and contains much lithate. It 1;; in the form of minute 
octahedral cryistal~, seen only by the micro::cope. The dumb·bdl form is 
rare, and is another ii1rm of oxalate. (Dr. Beale.) 

(!J) PuO'iPll.\TIC DEl'O~ITS may, but do not necessarily, arise whenever 
the urine becomes nlkn.lioe, as it commonly does nfter full meal:::. In cer~ 
taiu forms of indigestion stellar crystals of phosphate of lime are frequently 
present. 

In such a case the urine is nlkaline from preponderance of fixed alkali, 
pota~sa or soda. Ou heating clear urine in which pbosphutes are present in 
excesa a dem;e cloud often forms which consists of finer pnrticlt:s an<l i8 denser 
tbnn albumen similarly precipitated i it di~solves at once on addition of a 

FIO. 251. 

1. Ox"late of lime cry•tal•. !?. Oxalnt<' or lime in p<.>lludd sflht·rultll!I; tingle, duuJ.\e (dumb-bell~\ and 
qm"1ruJ1lt-frow th11 urine or a \\vmau \lb<»· only s~·m1•to111 \\!\. txtr<·nw!y di~lrtt111ini; Jo&lrit1ttion. 3. C)olint'. 

little acetic nricl, and not uncommonly there is brisk effor\'e~cence from de­
composition of' alkaline carbonates, also present in excess. The ammoniacal 
urine, loaded with ropy mucus, which is commonly found in chronic cystitis, 
in disease or injury of the spinal cord, and under any circumstances which 
cause hu.bitoal retention of urine, is the result of decomposition whilst in the 
bladder. 'Vhen urine is alkaline from ammonia, reddened litmus-paper 
changed by it, and afterwards heated, recovers its rNI color, which is not the 
case when alkalescence arises from the presence of fixed alkali. The varie­
ties of phosphntic deposit ure-(1) The triple p!to.plwfe of ammonia and 
magnesia, which appears in sparkling prismatic crystals on the surface (if the 
uriue (Fig. 2,;2, 5); (2) The phosphate of lime in stellar crystals; and (3) 
an amorphous precipitate consisting of mixed alkaline phoi0phates1 amorphous 
or f0rming brnnchecl figures (Fig. 250, 3). 

PATHOLOGICAL Rr.LATroxs.-Lithic sediments, crystalline or amorphous, 
often accompany gout, and may exist with a. highly Ethenic and plethoric 
condition; but mny, on the other hand, indicate debility, mnLts~imilation, 
or exces,;ive fatigue, and rapid or destructive change of th:sue. The oxalic 
generally indicate feeble powers of assimilation, and exhaustion of the ner­
\'OUS system. The phosphatic, when not arising from changes iu the bladder, 
usually in1Iicnte :rnremic dy~pepsia, or undue wear and tear uf the brain, 
from overwork. The constant or abundant presence of the c.lepo~its becomes 
au important evirlence of disea::e. 

"rhen a patient is pa!'sing red crystaJline gravel (has n fit of tlie grai·el) 
he usually complains of great pain in the loins and bladder, fnqueut desire 
to make water, anrt aching of the testicles and hi pa. Sometimes these symp­
toms are nttenrled with great feverishness-sometimes with )l\nguor and 
dyspepsia-sometimes marked improvement of health accompanies such a. 
disrharge. 

w·hen oxalate of lime is abundant, the urinnry organs are npt to suffer­
witb frequent micturition, aching in the loins and blud<lcr, aud great irrita-
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tion of the genital organs. Often these symptoms are combined with peculiar 
lassitut.le, fits of headache, sour perspiration1 nettle-rash, extreme despon-

F10. 252. 

dency, and other signs of indigestion and of a disordered cond ition of the 
blood. Aching of the eyeballs is often noticed. 

TREA1'ME:ST.-The treatment of urinary disorders is often made too de­
pendent on a superficial chemical examination of the urine; it being the 
custom to give acids if the urine is alkaline, without sufficient regard to all 
the circumstances. 8L1ch summary treatment is essentially erroneous; and 
the author would advise, under all circumstances, to treat the patient on 
general principles, and with less regard to the state of the urine. 

The first thing to ascertain is the patient's blood-making powers, and his 
habits. If lusty and red-lipped, living highly, and troubled with lithic 
gravel of no long duration, he will gener1dly be speedily relieved by Fried­
richshalle water rnvij or less) ever}_7 morning, warm baths, and liq. potassre, 
3j, thrice daily after meals. The diathesis will be corrected by early rising; 
by exercise enough to make the skin eliminate freely; by temperance in 
meat, by abstinence from alcohol in all its forms, by freely eating fresh green 
vegetables, watercress, and fruit contai!ling little sugar-e. g., apples-in 
short, by temperance in all things, and avoiding alcohol, sugar, starch, and 
fats; by alkaline or saline medicines, F. 106, 110, 113, 143, 150, 151, 158, 
etc., and by hot air or \'apor baths. 

But far different must be the treatment if the urinary deposit be caused, 
not by au excess of material in the system, but by feebleness of the powers 
which ought to convert the food into healthy flesh and blood, or by o,·erwork 
of miu<l or body. In such cases the prime object must be to strengthen the 
digestion by the following means: (1) It is often heneficial to be!;in the cure 
by relieving the bowels of offensive scybalous matter, by calomel, with colo­
cynih, or some tonic purge (F. 112, 122, etc.). The motions shoul<l be in­
specte1l, and the medicine repeated at discretion till they are rendered 
healthy. (2) There are few remedies comparable to change of air, iuclu<iing, 
as it must, change of diet, water, habits, and occupation, for the cure of all 
disorders of mal-assimilation. (3) Al/;,alie.,, such as F. 154 et s1Jq., may be 
given in small dose11 nfter meals. If the patient complain of sour eructa­
tions, flu:ihed face, ffatulence, etc., whether the urine be nmmoniaca1 or not. 
(4) But the most important medicines are tonics. Of these, one of the most 



.A.LBUMEX. 747 

uHeful is the nitro-muriatic acid (F. 4), which may be gi\•en with benefit on 
nu empty stomach, if the patient feel that it takes away tbat nauseous, 
flabby, alkaline condition of mouth which so commonly accompanies a low 
digesti\•e power. The other mineral acids, bark, quinine, nux vomica, and 
bitters, the sulphates of zinc and iron, and the muriated tincture of iron, 
will all be found useful. (5) Conium. or opium,, in a suppository, is some­
times necessary to allay local irritation, especially in phosphatic and oxalic 
cases. The chloral hydrate or croton-chloral may also be necessary as a 
means of procuring sleep, and preventing the nervous system from being 
worn out by its own irritability. (6) The diet should consist of those sub­
stances which are most readily convertible into nutriment, and least liable to 
undergo degeneration during their solution in the stomach. Meat, soup, 
milk, eggs, good wheaten bread, cruciforous vegetables-brandy and water, 
pale sherry, good Bordeaux, and bitter ale-are to be preferred; and pastry, 
slops, n.nd ba<l wine the things to be avoided. 

ALBUMEN is very frequently mixed with the urine (albumin:m·ia); when 
the kidneys are inflnrued, acutely or chronically i or when they are exceed­
ingly coagestecl from pregnancy, disease of the heart, great external cold, or 
any other cause. It is not at all infrequent in the urine of children at the 
commencemellt of the exautheruata, or of other acute diseases, and is met 
with temporarily in a large proportion of students and candidates for the 
public services. 

To detect albumen, heat tha upper portion of some filtered urine to the 
boiling·poiut in a test-tu he over a spirit-lamp, when the albumen will coagu­
late, and 1 according to its quantity, either produce a mere opacity, or even 
solidify the entire specimen; by heating the upper port.ion of the urine only 
a slight cloudiness, due to albumen, may be detected by contact with t.he 
unboiled urine beneath. If the urine be alkaline, this test will fail, because 
then heat alone will not coagulate the albumen, and may cause a deposit of 
white phosphates; therefore, a few drops of acetic acid should be added after 
the boiling, which will clisso}ye the precipitate if phosphatic, but not if 
albuminous. Nitric acid alone is a useful test for albumen 1 but as a definite 
proportion of the acid is necessary for the success of the test, the acid should 
be first poured into the test-tube and the urine on the top of the acid i by 
this means, owing to the diffusion of' the two liquids1 the proper relative pro­
portion must be somewhere obtained, and a white cloudy ring of coagulated 
albumen will appear a.t the junction of the two liquids. 

BLOOD in the urine (hrematu,-ia) in large quautities may usua1ly be recog­
nized by the color which it imparts to it; if in large amounts and quickly 
poured out into otherwise healthy urine, the color will be bright red; if 
it be poured out slowly and in smaller quantities the urine will have a 
brown color, nod wilJ deposit a sediment something like that which settles 
from unstrained beef-tea; if the quantity of blood be still smaller and dis­
charged from the higher urinary tracts1 tbe urine often has a "smoky 1

' tint i 
if the urine be putrid, the blood often acquires a dark und almost tarry 
appearance. Albumen is always present in the urine, when it contains 
blood, and on boiling the urine a brown coagulum forms an<l settles to the 
bottom of the test·tube, leaving the urine clear above. Traces of blood 
mny be recognized by microscopical examination, or by a chemical test thus: 
Shake up n little urine with some tincture ef guaiacum, and pour a little 
ozonic ether on to the top of the solution; the presence of blood is recognized 
by the appenrance of n blue ring where the two meet. 

Blood in the urine may come from the kidney, the pelvis of the kidney 
and ureter, the bladder, the prostate, or the urethra, or mny result from 
constitutional causes independently of any local disease of the urinary 
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tract; of these the most important is scurvy. Hemorrhage from the kidneys 
may re~ult from the acute congestion produced by turpentine or c:rntharicles, 
from acute Bright's disease, malignant disea~e, tubercle, nrt<l renal embolism 
occasionally. In renal h:::cmaturia the blood and urine are evenly mixed, 
and the color usually smoky; under the microacope blood t·asts may be 
seen, and after the discharge of blood has ceased epithelial and hynline casts 
of the reneJ tubules may be seen in the urine; the presence 1Jf albumen in 
the urine after the cessation of the hre!Daturia and in a non-purulent urine 
is a Vtllunble diagnostic sign of the renal origin of the blood. Hemorrhage 
from the pelvis of the kidr1.ey or ureter results from malignant <lisease, tubercle, 
calculus, or from the presence of the parasite-bilharzia hreooatobia-which 
affocts the mucous membrane of the pehris of the kidney and the bladder. 
The diagnosis of' hemorrhage from the renal pelvis from that from the kidney 
is hardly possible from nu examination of the urine alone, as in both cases 
the blood is evenly mixed "ith the urine; the presence of blood casts of 
the ureter would be of value, though they may be equally formed in cases of 
profuse bleeding from the kidney; the associated symptoms, tlS, for instance, 
those of renal calculus, will do most to assiat the diagnosis. 

'l'he bleeding is usually but slight in calculus an<l tubercle; if it be abun­
dant it is most probably clue to malignant disease. 

Hemorrhage from the bladder may be due to acute cystitis, calculus, villous 
tumor, malignant growths, tubercle, varicose veins; or due to rupture from 
external injury; blood from the bladJer is usually most abundant towards 
the end of micturition, particularly when due to villous growtb, and theo 
clots of blood are also often passed. In cystitis, calculus, and tubercle the 
amount of blood is much smaller and more evenly mixed with urine. 

Hemonlwgefrom the prostate is most frequent!~· due to congestioo of an 
enlarged prostate which is thereby relieved; the blood does not flow out by 
the urethra, but passes backwards into the bladder, where it may become 
mixed with the urine or set.tie down to the bottom of the blarlder, and 
be passed towards tbe eod of micturition, and so simulate hemorrhuge from 
that viscus; the urine drawn off in prostalic retention is often evenly colorerl 
and almost bin.ck from the admixture of decomposed blood which has been 
discharged into the bladder from the prostate. Hemorrhage from the pros­
tate may occur also from tubercle or calculus of that organ, and from the 
rough pa!!sage of instrurnf'nts. 

Hemorrhage from the urethra may result from laceration from external 
violence or from the passage of instruments, from patches of congestion of 
the mucous membrane in gleet, from a chancre in the urethra, or from im­
paction of a calculus in it, or gonorrhooa; when due to laceration of the 
mucous membrane, the bleeding occurs independently of micturition, and in 
gonorrhrea or gleet the blood flows either with the first or last portion of 
urine. 

TREATMENT.-The treatment of h::ematuria, of course, varies with its 
cause, iu a manner sufficiently described under the different diseases; it will 
be necessary here to allude ouly to the treatment required to cnmbat the 
individual symptom-hemorrhage. 'Vhen hemorrhage from the kidneys is 
attended wiLh inflammatory symptoms, cupping, purging, nnd the reduction 
of th!.! albuminous constituents of the food to a minimum are indicated; when 
with symptoms of debility, the dilute sulphuric acid, tin ct. ferri. perchloridi, 
gallic add, or sml.\ll doses of turpent.ine. In hemorrhage from the blttclder a 
Jarg-e-eyed, fu\l-1.:izcd catheter should be pnssed, to prevent accumulation of 
clot::i in the bladder, and straining ~ffurts at micturition . If the hemorrhage 
is ob~tinate, the blndtler may be injected with cold water containing a <lrachm 
of the tincture of the perchloridc of iron to the ounce; and if much blood 
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is coagulated in the bladder, it may be necessary to break it down by 
repeated injections of tepid water with a Bigelow's evacuator. llemorrhage 
from the urethra may be checked by cold or pressure. 

Frn1uxE in the u1'ine, when present in large fl.occu1i from any ulcerated 
surface in the bladder, is readily distinguished. Sometimes it is moulded 
in the tubules of the kidney, accompanying albuminous urine; and thus 
gives evidence of the seat of the effusion. These fibrinous casts of the tubuli 
1l'riniferi may vary ruuch in size and appearance. They may be small or 
large,.and transparent, or containing kidney epithe1iurn, in large or small 
quantity. Wheu small, they_ show that they have been moulded in tubules 
not deprived of epithelium (Fig. 252, 4). 

EPI'l'IlELIUM, froi;u any part of the urinary organs, may be present in 
urine. Under irritation the uniting medium of the epithelial layers becomes 
1oosened, t~e epithelium is formed in greater abundance, and ls shed or 
desqnaniated more rapidly thau natural. In higher degrees of irritation or 
inf:lammation, the entire epithelial covering is stripped off or the membrane 
becomes excoriated-a state of things usually followed by the escape of pus­
cells from on the inflame<l surface. (a) The small, round, gland-epithelium 
from the kidney, and the nuclei of disintegrated cells, are often found in 
small quantity in the urine when containing oxalate of lime. (b) The 
kidney-epithelium ruay be agglutinated by fibriuous effusion, and may be 
found in the sed iment of albuminous urine in the form of epithelial casts, 
under any inflammatory or congested condition of the kidneys. (c) Epithelial 
cells and casts may be found loaded with oil-globules in certain stages of some 
varieties of Bright's disease. ( d) The epithelium from the pelvis of the 
kidney, and especially from the bladde1·, is often found in great abundance 
when these parts are irritated by the urine, or by auy other cause, as after 
difficult labors; it presents itself as a purulent-looking deposit, seen under 
the microscope to consist of a columnar or pear-shaped, of very various 
shapes and sizes, with simple nuclei-the larger and older cells often foll of 
granular matter, and almost disintegrated. The urine is not necessarily 
albuminous. (Fig. 252, 3.) 

Mucus is fouud as a viscid 1 stringy, structureless substance, coagulated by 
acetic acid; alkaline in its naction, when proceeding from the bladder; 
acid, when corning from the vagina; not coagulable by heat; often contain­
ing large quantities of phosphate of lime, and frequently associated with 
ammoniacal urine and an abu11dant precipitate of triple phosphate. It usu­
ally contains some amount of desquamated epithelium, and a fow nuclei, 
perhaps epithelial. 

Pus may be present in the urine from suppurative catarrh of any part of 
the mucous lining of the urinary passages, or from an abscess in some con­
tiguous part which has burst into them. It generally falls to the bottom of 
the vessel, forming a dense homogeneous layer of a pale greenish cream color, 
seldom hanging in ropes in the fluid, like mucus1 and becoming1 by agita­
tion, completely diffused through it. Acetic acid neither prevents this ditfu· 
sion no dissolves the deposit. Some of the deposit agitated with an equal 
quantity of liquor potassoo forms a dense1 translucent, gelatinous mass. On 
decanting some clear urine the presence of albumen may be detected. Pus­
cells are seen under the microscope, and acetic acid reveals their character­
istic nuclei. (a) When pus-cells come from the 'ltriniferous tubes, they may 
sometimes be found moulded in the form of the tubules-pus-casts, at all 
events, pus may be presumed to come from the kidney or its pelvis jf con­
stantly present in the urioe, and equally diffused through it. (b) Pus from 
the bladder will probably be mixed with large quantities of mucus consti­
tuting muco-puruJent ma.tter. (c) .Pus from an abscess will be variable in 
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quantity, an•l not equally diffused, A few pus·cells nre often mixed with 
epithelial cltbris without the urine being albuminous. 

N EPrrRrT1s sEco:snARY TO DrsEASE OF TUE LOWER Unr:~an.Y TR.\CT. 

lNTER~TrTIAL :N EPHRITiti (SurgicalKidneiJ).- 'Whene\•er the lower urinary 
tract ha$! been for a con::o.iderable time diseased so as to interfere with the 
proper discharge of urine, or to call for frequent instrumental interference, 
the kidneys are liable to chronic disease, consistillg in an O\'crgrowth of the 
intcn:1titial tissue of the organ. If the disease have been one of uncompli­
cated obstruction to the discharge of urine, the back pressure telling on the 
kidneys callses dilatation of the renal pelves, and atrophy of the pyramids., 
as was described in hydronephrosis, but in addition to these gross changes, 
there will be found n. great increase of fibrous ti~sue between the tubules and 
many of the tubules and l\Ialpighian corpuscles will be destroyed by the 
pressure of the new tissue. These changes are most marked in the cortex, 
on the surface of which also numerous cysts may be found. Marcus Beck 
has shown that mechanical injuries to the neck of the bladder and the pos­
terior part of the urethra are attended with congestion of' the kidney, 
evidenced by the hematuria which often follows them, and repeated attacks 
of congestion of organs are followed by overgrowth of interstitial connective 
tis.sue; so it is very probable that the irritation of the parts above the neck 
of the bladcler and deep part of the urethra, which results from passage of 
instruments and the flow of urine through a tight stricture, may lead to 
interstitial nephritis. After repeated irritation, the inflammation of the 
kidney may assume a more acute form 1 and then the new tissue is not fibrous, 
but a small-celled inflammatory tissue-the cells in some parts being so 
closely aggregated as to form microscopic abscesses. If to the above-men­
tioned conditions there be added the presence of septic matter in the pelvis 
of the kidney, particularly if this be pent up under considerable pressure, 
it is highly probable that a still more acute and septic inflammation of the 
renal connective tissue will occur, and then the surface of the kidney will 
be found strewn with raised yellow spots, each surrounded by a ring of red­
ness, and usually collected in groups; they contain pus, and many are con­
tinued through the cortex into the medullary yellow streaksi the lesions, 
both microscopic arnl gross, are very irregularly distributed. It will be seen, 
therefore, that there are three causes of this interstitial nephritis: tension, 
reflex irritation from the bladder and proximal part of the urethra, and the 
presence of decomposing-not necessarily putrid-urine in the pelvis of the 
kidney; it is fairly certain that abscesses are due to the invasion of the 
urinary tubules by cocci which creep along them from the urine in the pelvis, 
their paths being often marked by the y~llow streaks above noted. This 
etiology accounts al:•o for the irregular distribution of the lesions. This 
most acute form of the affection has been called the"surgical kidney; 11 but 
the term is particularly bad, seeing that the condition resulted from the want 
of surgical treatment of some preexisting <lisease of' the bladder or urethra. 

Sn.TPTOMt-l.-The detection of interstitial 11ephritis is most important, for 
its presence adds largely to the gravity of any operation on the urinary 
organs. In chronic interlllitial nephritis the quantity of urine passed is in­
creased, and the specific gravity is diminished; the total quantity of urea 
excreted is not diminished; a slight quantity of albumen and a few hyaline 
casts may b£> found in the urine. There is a great tendency to exacerba­
tions, an<l tt patient with old-standing obstruction often states that he has 
repeatedly suffered from chills or even rigors with nausea, vomiting, aching 
across the loins, and frequently bas no appetite for breakfast; he is emaciated; 
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and it will be fi1untl that his tongue is often dry an1l raw-ham-colored, an<l 
that his tempt·rnture is usually raioed 1° to 3:> at night. Such a pntieat is 
in a m1•.:;t perilous condition for treatment, which is absolutely necessary; 
the most fnrnrahle time mu:;t be chosen for it. The acute suppurutfre form 
of the dh•en,;c often occurs after some operation performed on a patient who 
is the subject of chronic or subacute interstitial inflammati(1n, particularly 
if at the Emme time the peh·is of the kidney contain septic urine. The dis­
ease commencl'S with a rig-or, which may be repeat~d later on; the tempera­
ture rii:=<:d to 104° F., or 10.)° F. The patient suffers from nausea or even 
from vomiting; occasional ly tenderness in the Joins is detected, then he be­
comes drow~y and delirious, and sordes collect about his lips and teeth; the 
tongu e mn.y be brown or raw-ham-colored; diarrhcea is often a prominent 
symptom, rendering diagnosis from typhoid necessary; the urine may be 
bloody, but it always deposits a quantity of pns. Tnwnrd the end the pa­
tient pnEses into a typhoid state, and his temperature falls sometimes below 
normal, his skin is cold and clammy, and finally almost complete insensi­
bility comes on, but convu lsions are exceptional. 

TnEAT?irnNT.-,Vhen interstitial nephritis has set in but little can be done. 
The skin nod bowels should be acted upon in order to relieve the kidneys. 
The most important nim is the early relief' of the cfo;eases of the lower 

ur~F~; ~a~·~it ""!1~~~~~~ noefl~~~~~' ~~~s~0 il1~~~~er:::;0:~:~di~l{t:~it:~·e render 
should con~ult :\Inrcus Beck's articles in Erichsen's Surgery, and Reynol<ls's 
Sy.~teni af Jledicine.) 

FOREIGN nonms IN TrrE URETHRA may consist of pieces of bougies, 
straws, slate-pencil, or other bodies introduced from without; of calculi, clots 
of blood, mucus, or, in rare cases, portions of fecal matter or worms, that 
have passed into the bladder from the intestines through a fistulous opening. 
They may, perhaps, be pushed forward by the fingers pressed along the bulb 
in the perineum under the penis, aided by the patient's strainings i and 
then may be brought out through the orifice, <livided downwards if' necessary, 
by a. suitable instrument, of which many have been invented (Fig. 253). 

FIO. 253 

A common scoop with a. long, slender handle, a loop of fine wire, nnd a. 
pair of \'ery fine pol.rpus, or similarly constructed urethra forceps, may also 
he fi1uml etfecth·e. During the necessary manipulations n. finger or thumb 
should be presse1l on the urethra behind the foreign bocly-ou the penis or 
perineum, or throug:h the rectum if needful-to pre\·ent it from slipping 
backwards into the bladder. 'Yith this precnutiou, it mny answer to inject 
a go()d stream of water from a syriuge, so as to dilate the passage. But if 
these means foil, the substance must be pushed hack into the membranous 
portion, nnd extracted by an incis ion in the perineum. Incisions into the 
front pnrt of the urethra, anterior to the scrotum, should be avoided, for 
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they are apt lo lenve irremediable fi.:;tulro; and if too near the scrotum, 
they may occasion infiltration of' urine into its lo(.,se nreolnr tis:-.ue. 

A FALSE P.\8SAGE is produced by pushing some inMrument out of the 
urethra, mmally bulbous or ruembranous, into the surrounding tissues. It 
usually happens during the use of small metal catheters, but may occur e\•en 
with a lithntrite. Extremely insensitive patients have occasionally pushed 
catheters through into the rectum without sufforiog much. When the sur· 
geon suspects that be has made a false passage, from the pain, free bleeding, 
and sudden slip, with deviation of the shaft of' the catheter from the median 
line and obliquity of' its side·rings, and verifies the diagnosis by feeling the 
end of the catheter on one or other side of' the mi<lline beneath the mucous 
membrane of the rectum, he ought to leave the urethra untouched for at 
least a week, when the false passage will frequently become healed. Inju· 
d icious meddliug with a small catheter will cause the false passage to remain 
open for a long time, secreting a small quantity of pus, and simulating 
gonorrhcea. The difficulty of relieving retention, after one or more false 
passages have been made, is greatly increased. In prostatic cases, however, 
a large, soft instrument should be got in and left. In stricture, it is often 
best to relieve in some other way. 

HEMORRHAGE FROU TIIE URETHRA may be caused by the introduction 
of bougies, by a fabe passage, by injuries from without; by separation of a 
slough formed by the caustic bougiej by rupture of bloodvessels during 
acute chorclee i or, lastly, at the end of micturition in gonorrhooa, due to 
compression of the inflamed mucous membrane by the ejaculator urinre. If 
the recumbent posture and the application of cold does not check it, pressure 
may be tried. A flat piece of cork should be pressed by the patient against 
the perineum for back, and be gradually moved forward till it lights on the 
right spot, and the drippi11g of blood ceases. If these means fail, a catheter 
should be passed, aud compression of the urethra made against it. Gallic 
acid, or a solution of tannin_ in iced water, used as .an injection, may be of 
service. 

LA<.:ERATJON OF TIJE URETIIRA usually results from blows and falls upon 
the perineum (c. g., astride n beam), driv iug the urethra against the pubic 
arch i it frequently occurs also from fracture of the pelvis through the pubic 
arch, in which case a displaced fragment of lhe latter tears the membranous 
portion. Blood almost always drips from the meat.us, and the perineum 
usually swells from extravasated blood. The patient is unable to make 
water i if he attempt it, the urine will be forced into the perineum and 
scrotum, with scalding pain, followed by all the symptoms of urinary extra­
vasation (q. v. ) if no relief is affi)rded. 
TREATME~T.-If possible, a large catheter should he pas~ed and tied in, 

but this is often impossible, the urethra being torn acro~s and the ends 
separated. In some cases perseYerance finds a guide, probably some untorn 
shred of the roof, tQ the proximal eu<l, when the catheter should at once be 
tied in securely. Failing this, pass the catheter ;is far as it will go, and cut 
down on the end of it by a. free median incision, clear out clots, seek the 
proximal end of the urethra, using urine squeezed from the blad<ler as a 
guide, and pass n. catheter along the whole track. \Vhether a catheter is or 
is not introduced, nny extravasation of urine must be treated by free inci· 
sions. The result of this treatment is very unsatisfactory; if the catheter is 
introduced nud worn, healing will probably oCcur, and the patient will be 
left with the most inveterate form of stricture-tbe traumatic; if no instru­
ment can be pas~e<l, there will remain one or more permanent fistula iu the 
perineum. Probably the safest result after a badly ruptured urethra is a 
fistula leading direct from the perineum to the bladder, so that it can be 
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easily kept dilated. A continuous urethra with a traumatic stricture in it 
is a Yery doubtful advantage, for the patient has constant difficulty in mic­
turition; is condemned to life-long instrumentation, sooner or later the upper 
portions of the urinary tract are sure to inflame, and he is often quite as 
sterile as if he had a perinea1 fistula . 

The mortality varies greatly with the pelvic injury and amount of extra­
vasation that bas occurred . 

ACUTE A:ND CilRONIC URETHRITIS have been described under" Gonorrhcea" 
(p. 10-!), where it has been noted that non-gonorrhceal discharges, such as 
those due to the irritation of pessaries and tents, sometimes prove very irri­
tating to the male urethra. Occasionally too, especially after Separation 
from her for some time, a man seems to get a purulent urethritis from a 
leucorrbroal discharge which has long been present in his wifo. 

CON'l'RAC'.l'lON OF TITE ME.A.TUB may be a congenital affection, or caused 
by the cicatrization of chancrous and syphilitic ulcE':rs, or by gleet. It 
should be prevented by the daily passage of a. short bougie, or it may produce 
all the evil consequences of stricture further back. If the contraction is 
great, or causes retention of urine, the orifice must be sufficiently enlarged 
by a. cut downward, after the bladder has been emptied. 

Stricture of the 11.rethra is said to be of three kinds: Spasmodic, inflamma­
tory or congestive, and permanent, organic, or cicatricial. Of these the 
latter is by far the most important, and considerable doubt has been expressed 
about the existence of the former; but when we consider the large amount 
of voluntary and involuntary muscular fibre that exists about the urethra, 
we should expect spasms to occur. It is difficult and unnecessary to separate 
spasm and congestive swelling: whether pure spasm occurs is doubtful. 

Spasmodic stricture generally affects persons laboring under some slight 
degree of permanent stricture, or in whom the urethra has been rendered 
irritable by attacks of gouorrhcea, or by a morbid condition of the urine i 
these, therefore, are the pred·isposing cciuses. The usual exciting caiLSes are, 
exposure to cold and wet, and indulgence in liquor, which disorders the 
stomach, and renders the urine irritating. Hence an attack of spasmodic 
stricture generally comes on at night. It may be caused by cantharides, 
whether taken by the mouth or absorbed from blisters applied to the skin . 
Like irrita.tion of the bladder, it may be a symptom of gout. It may also 
be caused by sexual excitement, and by piles, nscarides, and other sources 
of irritation of the rectum and neighboring parts, as evidenced by the 
frequent occurrence of retention of urine after operations on those regions 
and fractures of the femora, in which also the bladder is often inhibited 
from contractin~. 

SYMPTOMS.-The patient finds himself unable to pass his water, although 
he has a great desire, and makes repeated straining efforts. to do so. The 
bladder soon becomes distended, and can be felt as a tense round tumor 
above the pubes i and, unless relief be given, the Countenance becomes anx­
ious, the pulse quick, and the skin hot. The straining eff0rts at micturition 
become more frequeut and violent, and the distress and restlessness are 
extreme. Io this way the patient way, perhaps, go 011 for days-a little 
urine pnssing occ1.1sio11ally when the spasm is less urgent, but the bladder 
remaining loaded till relieved by treatment. 

The inflammatory stricture, in which great pain and tenderness of the peri­
neum, and swelling and redness of the lips of the urethra, are combined 
with spasm, is generally caused by abuse of injections, or by exposure and 
intemperance during acute gonorrhcea. The obstruction occurs most fre­
quently in the membranous and prostatic portions of the urethra, the 
mucous membrane of' the verumontanum being particularly prone to conges-

48 
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tion. The il'eatment of this and of the spasmodic variety is the Fame. If the 
symptoms are not extreme, if they have been brought on by cold or convivi­
ality, and there is no history of old stricture, R. hot bath or continued fomen­
tations, with a full dose of opium, and followed by castor oil, will usually 
relieve the patient. In cases in which there is no need of an aperient, opium, 
or Dover's powder by mouth, or an opium enema or suppository, will suffice 
to stop all violent voluntary efforts, and when these are discontinued the 
bladder will often empty itself. In inflammatory cases it may be requisite 
to leech the perineum. Soda water, with a teaspoonful of the bicarbonate 
added, and other alkaline liquids, are often of great service in cases of no 
great urgellcy arising from errors in diet. The muriated tincture ~f iron, in 
doses of 11\,X every ten minutes, is a remedy which is often succcssiul. (For 
further treatment, see" Retention.") 

Oicatricial sirif'lure is caused Ly inflammatory infiltration, and often ulcer­
ation of the urethral mucosa, formation, and subsequent shrinking of scar 
tissue, with consequent narrowing of the canal. The mucous membrane at 

the strictured portion is paler and less elastic than 
Fto. 254. natural, and firmly adherent to the deeper parts; 

the submucous tissue is increased in amount and 
density, and in well-marked cases the corpus spongi­
osum has lost its cavernous structure, and is replaced 
by dense fibroid tissue, which extends to a greater or 
less depth, and sometimes implicates the tissues out­
side it. 

In some cases a small portion of the mucous mem­
brane, perhaps only a line or two in extent, is found 
thickened, and deprived of its natural elasticity for 
half or two-thirds of the circumference of the canal 
(bridle sb·icture); or contracted so as to form a sharp 
fold, as if tied with a thread (packthread •tricture). 
But in old neglected cases, the canal with the corpus 
spongioswn around may be converted into a thick 
gristly mass (Fig. 254) several inches iu extent (car· 
tilaginous stricture). The most frequent silur1tion of 
stricture-which causesserioussyrnptoms at all events 
-is in the close neighborhood of the triangular liga­
ment, or a little anterior to it. 

Sir H. Thomp:son divides the urethra. into three 
regions, and finds that of 270 specimens 215 (or 67 

Tho urethra 111id oJ>('n; a pH cent.) are situate in the first region-which com· 
atricturc iu the meuilorrmous prises an inch of the canal before (bulbous urethra), 
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part of the urethra which is most frequently affected 
with stricture is the bulbous portion. Pearce Gould explains the frequency 
of granular urethritis and subsequent stricture here, by the fact that the 
bulb and membranous part are the lowest portion of the urethra, both in 
standing and lying, and that pus would therefore bag in the angle they form. 
The second region, comprising two and a half or three inches in front of the 
first, was the seat of 51 strictures, or 16 per cent.; and the third region, con­
sisting of the anterior two and a. half inches of the urethra, of 54, or 17 per 
cent. Utia states, ns the result of exact measurements, that strictures iocrease 
in frequency toward the meatus, and that it is usual, in cases of stricture fa r 
back, to find au anterior narrowing; but he includes very slight narrowings 
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under the heading of u stricture." Frequently two or more strictures co­
exi~t in these several parts of the canal (do11ble or multiple stricture). 

The causes of stricture are-(1) repeated attacks of gonorrhcea, or rather 
of prolonged gleet, for it is the duration of the inflammation more than its 
intensity or fr~quency which causes fibroid thickening i (2) cicntrization of 
a chancre, which may give rise to a stricture at the external meatus, or in 
the fir~t inch of the urethra; (3) rupture of the urethra from external injury, 
which is always followed by a most inveterate forru of stricture-the trau­
matic; (4) injury to the urethra from instruments or foreign bodies passed 
into it, or from Jodgement of a calculus within it, which is almost the sole 
en.use of organic stricture of the urethra in a child. 

Sn1PT0,,s.-lu what may be called the jfr.1t stage, the patient finds that 
he wants to make water ofLener than usual, and has an uneusy sensation in 
the perineum after doing so; a few drops hang in the urethra, and dribble 
from it after he has buttoued up. Then he observes that the stream of 
water is smaller than usual 1 perhaps forked, scattered, or twisted, and that 
he requires a longer time and greater effort thna usual to pass it. Itching 
of the end of the penis and gleety discharge are frequent concomitants. 

Iu tbc second stage of the disease the bladder becomes irritable, so that the 
patient is forced to rise at night to void his urine, and is liable to attacks of 
spn~m with complete retention. In one of these the urethra may ulcerate 
or hurst, giving rise to urinary abscess, or to extravmmtion of urine, as de­
scribed in the next section. Rigors occurring in paroxysms like ague fits, 
are not unrommon. 

Finally, if the complaint is permitted to continue, the health suffers from 
crmstant irritation and want of sleep; the bladder beromes inflamed and 
hypntrophicd, the kidneya1 pelvis, ureters inOamed and diluted, the com­
plexirm becomes wan, the appetite fails1 the patient complains of chills and 
flushes, of arhing and weakness in the back, and of great languor and de­
pre.!:lsion of spirits; and the urine is frequently loaded wilh fetid mucus. 
The patient fiMlly sinks from interstitial nephritis, septicremia, retention 
and cxtruvnsation, or urremic poisoning from suppression. After death, the 
urethra behind the stricture is found greatly dilated; the prostate with its 
ducts clilnte<l and suppurating, or containing small circumscribed abscesses; 
the bladder, full of putrid, mucous urine, shows the hyperromic or pigmented 
rugm of ncute or rhrouic cystitis, and is sometimes dilated, but more fre­
quently contracted and enormously thickened-sometimes sacculated, from 
a protrusion of its mucous coat between the fibres of the muscular tissue; 
the ureters dilated, noel converted into subsidiary receptacles for the urine; 
and the kidneys in a. state of acute suppurative interstitial nephritis, and 
perhaps more or less dilated also. 

ur:i~~a~1.~x~~111~S!~cr~~;r~1:n c=~~t~~seo:s b~0u~F~e~~~u~l b~n~aik!~~ ;~~ 
haviu~ warmed, oiled, and passed it through bis hand 1 the surgeon intro­
duces it into the urethra.. If it meet with an obstruction, it should be drawn 
a little bnckwnrcl to see if it will enter the stricture and be grasped by it. 
If not, it may be exchanged for smaller ones, with wbich similar trials are 
made. In this way two or three strictures may be found between the meatus 
uncl the bulb, and their distances from the meatus are noted. For the recog­
nition of 81igbt narrowings olive-headed bougies are very useful; their stems 
are slender and flexible, the heads shortly conical, altache<l by their bases 
nod made in various sizes i they pass easily through a st ricture, but catch 
as they are withdrawn. 'Vith Otis's urethromcter the whole urethra mny 
be calibrated. 
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TREATMEST.-In e1,1ery case admitting of delay the surgeon should see how 
much may be done by relief of congestion and spusru; many a stricture which 
is impassable when a patient is first seen admits an instrument ea~ily after a 
few days of absolute rest in bed, a warm bath night and morning, a free 
action of' the bowels twice a day, slop diet, and Cb~atiou of all n1e<ldling 
with the stricture; a morphia suppository to procure rest from straining is 
often useful, but, as elsewhere, we must be careful not to be deluded by any 
false relief which it may give. 

Once an instrument has been introduced we proceed to treatment of the 
stricture by mechanical rueans, all of which have the same objects in view­
viz., the widening of the canal and the absorption of the chronic inflamma­
tory products round about it. ..Pressure is one of the most potent agents in 
causing the absorption of inflammatory materials, and we rely on this in the 
treatment of striclure. The so-called 0 dilatation" of stricture acts largely 
by pressure, the mere presence of a small catheter in the urethra for twenty­
four or forty-eight hours often causing such increase in the calibre of the 
strictured canal as is quite inexplicable on the theory of dilatation; it acts 
also by causing an inflammation in the dense fibroid tissue, which produces 
a softening of their texture and renders them more amenable to true dilata­
tion. Longitudinal division of a stricture acts by inserting a width of scar­
tissue in the cicntricial ring, and this must be prevented by dilatation from 
contracting. In the treatment of strictures of the urethra it should always 
be kept prominently in mind that we have to do with a highly sensitive tube, 
irritation of which frequently causes severe constitutional disturhance; no 
undue violence should be used, and the simplest effectual weans should 
always be adopted. On the other hand, a stricture of the urethra is itself a 
most serious disease, which if allowed to run its course unchecked will un· 
doubtedly, sooner or later, cause still more serious affections of the higher 
urinary tract; so that whilst treating the urethra with the utmost care and 
gentleness it is most important that effectual measures for removing the ob­
struction should not be neglected . 

There are several methods by which the direct treatment of stricture may 
be practised: 1. Slow occasional dilatation by bougies. 2. Rapid continu­
ous dilatation by the retained catheter. 3. Forcible dilatation by expand­
ing instruments. 4. Division from within . 5. Division from the perineum . 
6. Electrolysi,. 

1. lNTER!iIIT'rENT DILATATION may be carried out with catheters or 
bougies, the latter beiug the better instruments because stronger, for they 
have no eyes. Bougies, like catheters, may be either soft aud flexible, or 
made of metal and rigid . In the great majority of cases soft instruments 
are preferable, not merely in the hands of the unskilful but in those of the 
skilful also, for they cause much less pain and irritation, as any one may 
prove upon himself~ are much less liable than rigid instruments to make 
false passages, and frequently find their way easily when a ruetnl sound 
hitches in some tortuous deviation of the canal. An instrument pa!'sed upon 
himself by a patient should alwai•s be flexible. Soft catheters are of two 
sorts, Englii:;h and French. Both are made of linen or silk, impregnated 
with some elastic waterproof material which tak€s a high poli~h; and both 
are softened by heat; but the English instrument when cold is tolerably 
stiff and retains any shape given to it when hot, and has the cylindrical shape 
and blunt end of the silver catheter (Fig. 255), whilst the French instru­
ment is always quite flexible and has a point shaped as in Fig. 256. A good 
French instrument is smooth and polished, free from cracks, and tapers 
gently (not suddenly) to the bulb, which is relatively small and long; and 
when its point is strongly curved by the finger it does not crack, but rises 
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up well when released. French bougies, containing a lead stylet reaching 
two to three inches from the point, are very useful for purposes of dilatationJ 
but eYen when thus loaded they sometimes fail for want of backbone. It 
may be said, however, that French instruments should always be tried; ifa 
stouter instrument is required we can turn to the English catheter, and we 
take this also when we wish to curve it specially. 

Catheterizatiou is best practised with the patient lying fiat on bis back, 
with his legs slightly separated; be is more under control in this position, 
but sometimes an instrument slips in more easily when a patient stands with 
bis back against a wall. The surgeon stands ou the left side of a recumbent 
patient i sits in front of one standing. To pass a rigid instrument, hold it 

Frn.255. 

SirU. Thompson's catheter. Jtiscxactlyoue-half theren\size Theaxisatthepointforrnsalittle 
morethanarightangletotbatoftheshaft 

(warmed and oilerl) in the right hand, with its shaft over the fold of the 
left groin and its point toward the penis, which is raised by the left band 
and drawn on to tbe bougie; the right hand now carries the instrument in 
toward the mid-line, keeping the handle close to the belly wall, but all the 
while pushing tbe point gently on townrd the perineum-the penis being 
still drawn on to the catheter i the handle having reached the mid-line and 
the point having been passed as .far as possible into the perineum, the right 

Fro.256. 

Oall1tlerdboult,madaofsoftaudelasticlnclia-rubber. 

band is raised and the handle of the catheter carried slowly down between 
the legs and in the mesial plane, the point being still pushed steadily but 
gently on, whilst the left fingers are transferred from the penis to the peri­
neum, where they often afford assistance by raisiug the point of the instru­
ment a little (it seems, sometimes, to get into the fossa of the bulb below the 
opening in the triangular ligament); the bladder will thus be reached. 

At first the tip of the catheter should run along the floor of the urethra 
to avoid the locuna 11w.qna, a large folliQ}e in the roof about H inches from 
the meatus, which might catch a small instrument i but after this the point 
should be kept close to the roof, as it is the smoothest and most fixed part 
of the channel-false passages rarely start from it-and it is least likely to 
be tom iu falls on the perineum. 

Some difficulty is very common in passing the triangular ligament, and a 
little pain is often caused here, if anywhere. A finge1· in the rectum is 
often of great use in keeping the point in the mid-line, raising it toward the 
roof, and guiding it to the apex of the prostate. Thompson states that the 
curve of the fixed portion of the urethra is 0.3 of a circle, 3.25 inches in 
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diameter; but this curve is sharper in thin than in stout persons, nnd in 
children the elevation of the bladder produces a greater curve of the 
urethra. 

An English soft catheter is passed like a silver one. A French one is 
intl'Oduce<l with a slight twirling movement of the finger and thumb whilst 
the penis is gently stretched and straightened; the bulb finds its own way 
round the curve of the fixed part. Before use, n. soft instrument should 
always be passed through the hand to see that it is free from cracks and 
smooth, and the point of a French instrument should be well examined, lest 
a bit come off in the bladder. 

Very fine instruments, known as filiforru bougies, are maclc of whalebone, 
gum·elastic, and catgut, for the treatment of very narrow strictures. 

Metallic bougies, or sounds made of silver, or steel-plated, are preferable to 
those of soft materials, under thP. following circumstances: First, if' the 
stricture is old, and very hard and gristly; secondly, when a stricture has 
been dilated up to No. 4 or 5, as there is then little danger of making a 
false passage; and thirdly, in cases where a false passage has been formed, 
which such inf<truments, as they can be directed with greater precision, can 
be better made to avoid . The best instruments for this purpose are the 
conical steel bougies, known as Lister's sotmd~ (Fig. 2:37): they are made of 
highly polished uickel-plated steel; the point is bulbou8 and well rounded, 

Fm. 2.J7. 
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there is a difference of three sizes between the points and the thickest part 
which commences at the bend of the instrument, and the disk-like handle 
gives great precision in directing the point of the instrument. Owing to 
the increase in size of the instrument, it acts as a true dilator, so cnre must 
be taken not to proceed too rapidly through the scale of instruments, lest 
severe pain and urethral irritation be produced. If there be more than one 
stricture1 a Lister's sound may be of use, as, owing to the constriction be­
yond the point, it may not be held tightly by the first stricture after the 
bulb has passed it. 

Now, as to the use of these instruments in dilatation of a stricture on 
the intermittent plan: general treatment having been attended to-we must 
proceed with a French bougie first, just as if we were searching for a stric­
ture, an<l carefully and systematically probe about nil over the face of any 
obstruction we may meet with, and using successh•ely smaller instruments 
until one slips through; if this is not tightly gripped, it may be withdrawn, 
and the next size larger quickly substituted. Some surgeons like to leave 
an iustrument in a stricture for a few minutes or even an hour or two, but 
Sir H. Thompson says that the effects of continuous dilatation do not begin 
so soon as this, and, regarding such treatment as the above as merely irri­
tating, advh:;es the immediate withdrawal of the instrument. It is thought 
by some that ia cases of tight stricture, the occasional insertion of an instru­
ment into, but not through, the narrowing will ultimately overcome the 
difficulty: it does yield sometimes, but whether as a result of the treat­
ment is doubtful. Once the point of au instrument is known to be in a 
stricture by that 11 gripping 11 which the hand soon gets to know, it mn.y be 
pushed on steadily, and the back of a French instrument may be strengthened 
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if necessary by a sty let of some kind, or a stouter instrument may be used. 
Sbould it be necessary to have recourse to very fine instruments, it will 
generally be best not to withdraw one that may be passed, but to begin 
dilatation by tying it in (see below). 

Twice or thrice a week instruments are thus introduced-one or two sizes 
being gained each time. Dilating too fast generally turns out the slowest 
way 1 for rigors, hemorrhage, urethritis, retention, peri-urethral abscess, 
orcbitis, or other complications, result and stop the treatment. 

2. Co::snNuous DILATATION.-Jj a small catheter is 1·etainedin tlte bladder 
for two or three days, the stricture irnppurates and dilates remarkably-just 
as the lachrymal duct from the presence of a style. This method of cure may 
be attempted when the stricture is very hard and gristly, or very difficult to 
pass, or complicated by false passages. The catheter should be of gum­
ele.stic, and retained by tying on each side to a bundle of pubic hair. It 
should be removed in two or three da,ys, and a larger catheter passed and 
subsequently introduced often enough to keep up the dilatation . In some 
cases it may be impossible to introduce even a small catheter; but if a small 
filiform bougie only can be passed, it should be tied in for twelve or twenty­
four hours; the urine will find its way along the side of the bougie, and at 
the end of that time a small gum-elastic catheter will usually pass. But the 
continued presence of the catheter is liable to cause so great an amount of 
irritation that it cannot always be borne, even with the aid of opium. And 
the presence of the catheter in the bladder, or, rather, the air to which it 
gives such ready entrance, often causes decomposition of' the urine and 
cystitis, if this treatment be prolonged for more than three or four days. 

It is, however, often very valuable when much difficulty has been expe­
rienced in introducing the £rst instrument. The complications are the 
same as in intermittent daatation, but cystitis and perineal abscess are more 
frequent. 

3. FORCIBLE DrLA.TATION.-The good" effects of the bougie are owing to 
the stimulus of geutle pressure. To accelerate the cure, various pans have 
been proposed for effecting dilatation, with or without actmd. laceration or 
splitting of the stricture. Such are the instruooents of "Wakley, Ho.It, 
Thompson, and Hill. That in most general use is 

Holt's Adaptation of PerrCve's Instrument.-This consists of a staff(Fig. 
258) formed of two blades, A and B, joined at the smaller extremity c, and 

Fm. 258. 

capable of diverging by means of a screw, D, at the handle. Between them 
is a directing-rod, E, and on this, between the two separate blades, a dilating 
tube, F, can be passed down to and within the stricture, after the staff in its 
closed condition has been passed. The directing·rod, E, may be made 
hollow, with an opening at the back of the cul'Ve of the dilator, and fitted 
with a stylet (Smyly). The urine will flow through it, showing when it has 
reached the bladder. 

First, the permeability of the canal, and the gauge of a Sollnd that will 
fit the orifice of the urethra, should be ascertained. A dilating tube of the 
same size is then chosen, and a screw in the handle, D, is set at such a dis-
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tance as to let the dilating tube pass, but not to allow the urethra to he 
stretched further. The instrument is then introduced cli)~ed. When the 
bladder is reached, the dilating tube is pushed home quickly, EIO ns to ~plit 
as well as dilate the stricture. The dilator is a little rotated, to insure sepa­
ration of the split, and then withdrawn; a catheter introduced to draw off 
the water, and the patient sent to bed 1 with directions to take every four 

. hours two grains of quinine and ni..x of laudanum. A large soft catheter 
should be introduced once a day for a week, and then occasionally to keep 
the passage open. 

These instruments should not be used if the patient show any symptoms 
of interstitial nephritis, for which every str icture patient should be carefully 
examined both before and during treatment. Many deaths have resulted 
from shock and suppression of urine after this operation. On the other 
hand, many strictures of a purely spasmodic or inflammatory character have 
been treated unnecessarily by immediate dilatation. 

Division of the stricture may be performed either from within the urethra­
intemal urethrotomy; or from the perineum-external urelhrotomy. 

4. INTERNAL URETIIROTOMY is by some regarded as the safest and best 
treatment of all strictures, safer than dilatation; others cut cases of so-called 
resilient stricture, which are quickly dilated, but us quickly contruct; also 
cases in which the urethra is very irritable and rigors frequent. It may be 
performed in two ways, either by dividing the stricture from before back­
ward or behind forward . In the first method it is only necessary that the 
urethra should be capable of admitting a fine filiform bougie, but in the 
second the stricture must be dilated up to No. 5 or No. 6, for the bulbous 
end of the instrument in which the knife is eusheathed has to be first passed 
through the stricture. 

Strictures of the urethra used to be divided from before backward without 
a guide, and instruments for that purpose were described in the last edition 
of this work. The practice itself, bowe\·er, was so haphazard and the results 
so disastrous that it has been abandoned. The best guide to the bladder 
consists of a fine filiform bougie, aptly termed a ferret or bougie conductrice, 
provided with a male screw at the end, by means of which it can be con· 
necte<l with the urethrotome. The best urethrotome for this purpose is that 
of Berkeley Hill, which is a combination of a dilator and a urethrotome 
(Fig. 2•59); it consists of a split sound about the size of a No. 2 or 3 catheter. 
The two halves of the sound can be separated by passing between them a. 
wedge, sliding in slots, which eOCctually prevents its pussiug from the proper 
course; within this wedge a knife lies ensheathed, and by pressing on a. 
button at the hilt of the instrument it may be made to project. The con· 
ducting bougie is first passed into the bladder and the split sound is then 
screwed on to it and passed forward through the stricture, whilst the bougie 
coils up in the bladder; the wedge, containing the hidden knife, is passed 
along the instrument until it meets with the obstruction, and then, by pret::s· 
ing a button in the top of the instrument the knife is projected and the 
stricture, tensely stretched by the wedge, is di\•ided; the knifo should be 
sheathed at once and the wedge passed on; if it meet with no further obstruc­
tion the instrument may be withdrawn; but if it is again obstructed the 
knife must be once more projected; by these precautious the urethra is cut 
only opposite the stricture, ::ind no further injury is inflicted than is abso­
lutely necessary. The stricture is divided on the floor of the urethra. Soi:ne 
operators like Teevan's modification of Mnisonueuve's urethrotome, an m­
strument similar in principle to Hill's. 

Dit1i:1ion of the stricture from behind forwards may be done by means of 
Civiale's uretbrotome, an instrument with a bulbous extremity within which 
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a knife is contained; the stricture must be dilated up to No. 5 or sufficiently 
wide to a1Jmit. the bulb of the instrument. The bulb being passed beyond 
the stricture, the knife is projected against the floor of the urethra1 and, as 
the instrument is withdrawn, the knife is pressed forcibly against the stric­
ture. 

After either operation a foll-sized catheter should bent once passed into 
the bladder, but need not be tied in. For the uext few days it should be 
pas."ed daily, and then every second or third day for three 
or four weeks i after which time it will suffice if the patient 
continue to pass an instrument for himself once every two Frn. 259. 
to four weeks; a special day should be £xed, that this part ... ~ 
of the treatment may not be forgotten. 

Resulls.-Division of a stricture of the urethra like d i­
latation or rupture does uot effect a permanent cure : unless 
a catheter be passed at intervals the stricture will certainly 
recur. That this is the case is frequently seen in hospital 
practice, in which patients after urethrotomy are met with 
who state that for a year or two they continued to pass an 
instrument, but, after that time, thinking themselves cured, 
omitted to do so, and when, sooner or later, after a time 
difficult mirturition recurred. There are few reliable 
statistics with regard to the relative advantages of the 
different operations for stricture of the urethra. As to 
internal urethrotomy, ·Marcus Beck has collected from the 
"Surgical Reports of Uni\•ers1ty College Hospital" the re-
sults of 76 operations : 4 died, one from tubercular disease 
of kidneys, lungs, etc., one from pleurisy, one from septi-
C!emia, and <me from suppurative nephritis. Perinea! ab-
scess occurred in 8 cases, extravasatiou of urine in 1, and 
epididymitis in 4. There was hemorrhage in 5, nnd in 2 
the patient was left with permanent chordee during erec-
t ion. 

5. EXTERNAL URETIIROTO:MY.-Division of the stricture 
from the perineum may be done in two ways according ns 
au instrument can or cannot be passed through the stric- j 
ture; in the first case Byrne's operation of perinea} section 
mn_v be performed, and, in the second, the operation known 
as 'Vheelhouse's, or la bottlonnihe, may be done. 

P.ERINEAL REC'Tro~ FOR PER:'IIEABLE 8TRICTURE.-Pro­
fe~sor Sy me (On Stricture of the Urethra, 18-!9) recommended 
this operation, not for cases of impassable and complicated 
stricture, in which inci,:.ion is commonly considered neces- a 
enry, but for those in which, although an instrument can be U 
pQ..8ile<l, the stricture is exc·e~sh-ely irritable, and resi!:';ts the 
common treatment by dilatation, or contracts again per-
petually, and is wearing out the patient's health by pain, 
rigors, fever, etc., but in which his condition i~ such as to 
render nn operation safe. Nowadays cases with fistulre are 
generally chosen for the external operation. The patient 
having been put under the influence of chloroform, a 
grooverl director slightly curved, and small enough at the curved portion to 
pnss rt'1ulily through the stricture, but thicker in the shaft (Fig. 260), is 
introduced nud hel<l by nu a.qsistant so that its shou1<ler rests on the face of 
the stricrure; the patient is then placed in lithotomy position. The surgeon 
now makes an incision in the middle line of tbe perineum over the situation 
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of the stricture. It shoul1l be about an inch and a half long, anrl extend 
through all the textures external to the urethra. The operator, then taking 
the handle of the director in his left, and a small strai~ht bistoury in his 
right hand, feels, with his forefinger guarding the blade, for the director, 

FIG. 2GO. 

Synie'~ grooved director for perinea! 11ection, 

pushes the point of his knife into the groove behind the stricture, and runs 
the kuife forward so as to divide the whole stricture. This, the original plan, 
is much more difficult than that of leaving the shaft entirely to an assistant, 
feeling its shoulder with the left forefinger, opening the uretl1ra. here and 
dividing the stricture from before, using a narrow blade nnd keeping a finger 
on the apex of the prostate. A full-sized catheter should be tied in . The 
mortality attending such an operation must be difficult to estimate precisely; 
it will be le::s in private than in hospital practice, and in proportion as the 
patients are free from renal disease. Out of 219 cases collected by Sir 
H. Thompson, 15 deaths occurred within two or three months of operation; 
and of these, 9 were hospital i::ases, which proved fatal by pyremia. This is 
the greatest danger; hemorrhage seems not to be so great a source of risk. 
There is an impartial summary of the value of this operation in Sir H. 
Thompson's work on 11 stricture." 

\VrrEELHOUSE's OPERATIO~-la boutonnihe-or opening of the urethra in 
front of the stricture and dividing this from before backwards is requisite in 
cases of stricture, whether complicated with fistulre or not, when no instru­
ment can be passed; and an operation similar to it in principle may be 
needed in some cases of rupture of the urethra with extravasation of urine. 
It is performed thus: The patient is placed in the lithotomy position, and 
Wheelhouse's staff(Fig. 261) is passed down to the stricture; the end of the 
staff is grooved on one side and notched so as to form a hook on the other; 
the staff is first held so that the grooved side of the end presents towards the 
perineum, and upon this the surgeon cuts so as to open the urethra in front of 
the stricture; the assi:stant then turns the staff round and at the same time 
draws it up so that the hook catches in the upper end of the incision by 

Fxo.261. 

. . 

Wheelhouse'estaffandgorget. 

which it may be hel<l upwards and the urethra steadied; the edges of the 
wound in the urethra are seized by artery forceps and held aside so as to 
expose the strictured portion of the urethra, and every pit in it must then 
be explored with a flue probe until the passage through the stricture is found. 
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Whedhouse1s hollow probe has the advantage that when tbe bladder is 
reached the urine will flow through it and show that it has entered the 
proper track. When the opening has been found and the probe passed into 
the bladder lhe stricture must be divided along it. Wheelhou~e's gorget 
(Fig. 261) or a flat director should then be passed along the probe into the 
posterior part of tbe urethra so as to serve as a guide for a full sized catheter, 
which should now be passed along the urethra and into the bladder, where 
it must be retained for three days. The stricture should be thoroughly 
divided and all sinuses laid open . The wound should be cleaned, mopped 
over with a solution of chloride of zinc, and dusted with iodoform crystals. 

6. EL'ECTROLYSis.-Steavenson and Bruce Clarke have recently advocated 
the treatment of strictures by this method, an electrode in the form of a 
catheter being used. Little or no pain is caused, and in slight cases the 
patient can go about during treatment. Tbey stated, on the strength of' 
one year1s experience, that absorption of the inflammatory tissue resulted, 
and that the strictures were permanently cured . This is entirely opposed to 
current belief and requires confirmation. 

For the present we must adhere to the statement that in whatever manner 
a stricture has been treated, the bougie or catheter should still be used at 
intervals to prevent a fresh contraction, which will almost surely occur if 
this precaution be neglected. 

In cases of retention in which no instrument can be passed, it is usually 
best to perform Cock's, or some other palliative operation, in place of 

Wi~~~~~~~;~' ~~,~~;ilfR~~~~~i~~~~ ~;~<J~~iu:;~::Se~~~~~~~ introduction 
of instruments into the urethra for the treatment of stricture or other pur­
poses j5 liable to be followed by various accidents, often of a dangerous 
character. 

Hemorrhage may follow the introduction of a catheter, but is more fre­
quently met with after the operation of internal urethrotomy, owing to the 
urethra being too freely divided; an ice-bag to the perineum, or, if it be 
severe, pressure on the perineum, will restrain it. 

Perineal ab,~cess may follow urethrotomy, and is, usually, owing to a too 
free section of tbe urethra; a little urine escapes from the urethra, Let ween 
it and the ejacula.tor, and excites suppuration, which tends to spread forward 
towanl the root of the penis. An abscess should be opened as soon as 
detected . 

E-ctravasalion of urine has been met with in some cases of internal ure­
throtomy; it is usually quite local in the perineum. 

Orchit£-iJ sometimes occurs after operation on the urethra. or after the pass­
age of' a catheter; in the latter case it is due to excessive violence, the use 
of' too large instrument.s-i. e., too rapid dilatation, to exertion on the part 
of patient too soon after the passage of an instrument. Further irritation 
of the urethra. must be avoided, and the testicle treated as usual (see 
Orchitis). 

RigorB are very alarming complications of operations on the urethra; 
when there is no disease of the kidneys they usually subside without causing 
any serious consequences beyond severe exhaustion. They are more liable 
to follow the use of meLallic than of soft instruments. They occur more fre­
quently after attempts to pn:::s instruments through tight strictures, but may 
occur after the stricture has been dilated so as to admit a full-sized sound. 
Thel'e appears to be a peculiar idiosyncrasy in some patients which renders 
them liable to rigors when no signs of' renal disense or other obviOllS causes 
exist. There is no constant relation between the pain caused by the passage 
of an instrument and the liability to. rigors. The cam::e of them is most 
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obscure; they occur too quickly after the instrumentation to be due to septic 
causes, a111l it would appear that they are due to some reflex nen?ous efli:!ct, 
the mechanism of which is not under.::itood. The rigor may s.:>t in soon after 
the passage of the instrument or not until many hours afterwards, when it is 
often ascribed by the patif'nt to a chill, and certainly occurs frequently in 
relation with the first act of micturition 1 which should always be postponed 
as long as possible, and then performed in a warm bath. The rigor hns the 
usual three stages (p. 57). If the patient be tbe subject of renal disease a 
fatal issue may occur. 

After the passage of an instrument or an operation on the urethra the 
patient should avoid all exposure to chills i bull if a rigor occur he should 
be wrapped up in blankets during the cold stage aucl take a glass of hot 
brandy and water or a cup of hot coffee; a full dose of quinine should also 
be adrninistered. 

Suppreasion of urine is fortunately a rare complication of operations on the 
urethra i Marcus Beck has shown that in some cases of operation on the 
urethra, when uncomplicated by rigor or suppression of urine, blood has 
been found in the urine for a few hours, after an interval between the opera­
tion and the onset of hrematuria, during which the urine was normal. 
These observations point to the frequent occurrence of intense congestion of 
the kidney after operations on the urethra, and in some cases, fatal from 
suppression of urine, the kidneys have been found intensely congested- a 
condition which may be looked upon as an exaggeration of what is fre­
quently met with in less severe cases. The TREATME::ST consists in dry­
cupping the loins, encouraging the action of the skin by hot-air baths, and 
opening the bowels freely by a saline purge. 

Pyremia may be mentioned as a fortunately rare complication: it has fol· 
lowed forcible dilatation of the urethra more frequently than division. 

LocAr, Co:HPLICATIONS OF ST1ucTURE. 

Urinary abscess is a frequent consequence of stricture. Either a follicular 
abscess forms, spreads in the tissues close to the urethra, and after a time 
opens into that canal i or a peri-urethral abscess results from absorption of 
septic material from an ulcerated surface; or one or two drops of urine 
escape into the areolar tissue, in consequence of ulceration of the urethra 
behind the stricture, and produce suppuratiou, the pus being often dark­
colored aacl putrid. It ma.y make its way behind the pubes, or between the 
bladder and rectum and point above the puhes, in the groin, or even on the 
thigh; but usually it produces a tumor in the perineum, arounrl the bulb. 
between it and the ejaculator in front of the triangular ligament. 

SnrPTO:o.rs.-A patient with old stricture complains of rather more dif­
ficulty in micturition than usual, and there is some amount of obscure 
swelling around the perinea) or scrotal urethra. There may be little or no 
pain and little inflammation for the first 24- hours, after this the swelling in­
crea~es-if in the scrotum, rapidly; if in the perineum, it will be deep. hard, 
and painful, but not prominent. Shivering, hot skin, and dry tongue follow. 

Tn.EATl\IENT.-The a.bscess should be opened immediately by a free in· 
cision in the median line of the perineum. It will, in some cases, be 
expedient to cut at the same time through the stricture, as directed in the 
1ast section, and pass a catheter into the bladder (Syme's operation). 

Ex'rRAVARA'rION OF Unt:s-E.-This is another consequen<'e of old stricture, 
and generally happens as follows: A patient, who has long been laboring 
under difficulty of micturition, has a fit of spasmocl.ic retention more ob­
stinate than usmil. Ile is repeatedly. getting out of bed, an<l straining with 
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all his might to pass his water. At 1ast, during a \•ioleut effort1 he feels 
something give way; his p:.tinful sense of dL.,.teutiou becom<:s immediately 
leE~, an<l he thinks himself better-perhaps he is now able to make a little 
water by the nntural pas:-;age, because the stricture generally relaxes when 
it is relie\·e<l from preernre. But at the time when something ~temcd to yield, 
the urethra. bur:st, nn<l urine was forced by the power of the abdominal 
cles into the areolar fo:sue of the scrotum, perineum, an<l groins. The 
urethra usually gives way in the membranous portion, nod the urine gets 
extravasated beneath the Jeep layer of the superficial perinea} fascia; from 
the attachment of this to the triangular ligament, the ascending rnmi of the 
pube:s, and the deep fascia of the thigh, just below Pou part's ligament, the 
only cour::ie open to the urine is to pass forwards through loose coonective 
tissue of t.he scrotum along t.he cords to the anterior wall of the abdomen : 
it sometimes, however, escapes i~1to t.he ischio-rectal fos~ro. The patient soon 
complnios of a smarting or tioglmg about the anus and perineum. The urine, 
which is often putrid and a~ways more or less concentrated from long coofine­
ment in the bladder, speedily causes inflammation and sloughing i the skin 
overt.he iuli.ltrated parts displays a reddish blu&h 1 which is soon succeeded 
by black spots of gangrene; low typhoid symptoms appear; the tongue be­
comes browu nnd dry, the pulse fast and small, the skin clammy; low mut­
tering delirium and hiccup come OD i and the patient succumbs, unless proper. 
measures ure tu ken for his relief. A black spot on the glans peui8, indicating 
that tbe urine hns penetrnted t.he corpus spongiosum, i8 a very had !Sign. 

TBEAT:i.rn~-r.-A catheter may sometimes he pa!::sed into the bladder under 
these conditions, becau~e. ns was observed above, the stricture generally re­
lsxe8 after the bladder is relieved from over·disteu-
tion . If this can be done, the perineum must be Fio. 262. 
freely incised in the mid-line, and at the same time 
free incisions made in any parts that are swollen or 
emphysematous, showing that they have been invaded 
by uriue. Incisions are usually required on each side 
of the sentum at the most dependent part of the 
scroluml as well as over the cord, io the groin, and 
sometimes even in the lumba1· or the axillary regions, 
in all of which parts the subcutaneous tissues may 
be invaded by the extrnvasated urine, conducted by 
the attachments and continuity of the deeper layer 
of the superficial fascia of the perineum. In the 
swollen ccdematous parts, especially the scrotum, 
these cuts appear alarmingly large and deep. After 
the bleeding from them has ceased they should be 
dusted with iodoform and covered with boracic 
fomentations. But if no catheter can be passed1 the 
central perinea} incision should open the urethra im­
mediately in front of the prostate, as advocated by 
Cock

1 
that n. tube may be passed into the bladder; 

otherwise, the urine may escape through circuitous 
routes io the suhrnt:rneous tissue, favoring slougbiog, 
and pos::;ibly lrnviug perinea! fistulre. 

Fiiilula in perinea (or urinary jfatula) signifies a 
sinuous and !5uppurnt.ing opening from the perineum 
into the urethra, through which the urine dribbles 
when the pnticut makes water. It is a frequent con· 
sequeoce of urinary abscess nod extravasntion. There may be only one 
fist.ula

1 
or several openings form, through \\ hich urine spurts as from the rose 

of a watering-pot, very little coming per urelltram. 
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TREAnrENT.-The first and most essential measure is to di1ate fully, or 
otherwise deal with any strictures that exist, and to teach the patient to 
draw off his urine; for urine always dribbles by the side of a catheter tied 
in, and it is essential to success in many cases that not a drop shall pass 
through the fistulro. 'Vhen this has been done, a fistula usually heals; 
should it not do so, it may be stimulated to granulate by injections of strong 
solutions of arg. nit., or by passing a heated wire or the galvanic cnutery 
into it; but in really bad cases, it is often best at once to perform Syme's 
operation (p. 761), or, if no staff can be passed, Wheelhouse's (p. 762). 

Sometimes there is a blind fistula in perineo-that is, n. narrow fistula 
opening into the urethra, but not ex.terually. It is occasionally inflamed 
and tender, and may be felt as a small tumor in the perineum. It is attended 
with more or less discharge from the urethra. The treatment consists in 
laying the tumor open, and dilating any stricture that exists. 

A fistulous communication may form between the urethra and rectum­
gas, and sometimes liquid feces, passing through the urethra, or urine by 
the rectum. It is treated by dilating any stricture, and causing the patient 
to draw off his urine. If necessary, a heated wire may be introduced into 
the fistula through a rectal speculum. 

Small papillomata rarely form within the urethra, and keep up a gleety 
discharge. They are usually within an inch of the meatu~, and may often 
be seen by opening the orifice, or with a short speculum. They should be 
snipped off. 

DrsEASES OF TIIE PROSTATE. 

Acute inflammation and absces.s of the pro.,tate is generally a consequence 
of acute gonorrhcea, but may be caused by stricture, calculus, or other 
sources of irritation. The symptoms are: Sense of weight, pain, and throb­
bing at the neck of the bladder, and tenderness of the perineum; there are 
frequent, violent,· and painful effurts to make water, followed by some pain 
at the end of the penis, when the bladder contrllcts on the tender prostate; 
there may be a little blood in the urine toward the end of roicturition in the 
early staged of the disease i the gland feels swollen, and is tender. As the 
disease subsides, a grayish viscid, muco-pus i.:1 voided with the urine. If 
suppuration ensue, all the symptoms become aggravate<l; rigors, fever, and 
throbbing pain in the perineum and about the rectum, with violet straining 
and futile effurts at micturition . The finger passed into the rectum feels an 
elastic, tense, fluctuating swelling of the prostate, which may burst into the 
urethra, producing a considerable flow of pus during the efli..lrts at micturi­
tion, and relief of all the symptoms. 

TREATMEXT.-Rest in bed; leeches to the perineum; hot baths, fomenta­
tions, and poultices; morphia hypodermically at night. If the urine cannot 
be pa~:;ed without it, a small and very flexible soft catheter may be intro­
duced i but it should be avoided if possible. !fan abscess point toward the 
rectum, relief may be given by puncture of the swelling from the rectum, 
with a long narrow-bladed knife, cutting only at the point; but it: as some­
times happens, the pus makes its way toward the perineum, indicated by much 
tenderness and brawny in<luration here, the surgeon should make a cautious 
incision in the median raphC, and endeavor thus to let out the pus. 

Chronic infiam,mation of the prostate, with enlargement from interstitial in­
filtration, may be a sequel of the acute, or the case may he chronic from t~e 
start. The symptoms are often so like those of stone, particularly the p~m 
and blood at the end of micturition and aggravation of symptoms by active 
exercise, that the distinction can be made only by sounding; a glairy secre-
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tion may escape from the urethra; enlargement and tendemess of the gland 
are usually slight. 

The treatment consists of rest, warm baths, counter-irritation of the peri­
neum, attention to any irritant quality in the urine; and regulation of the 
bowels. Smull doses of mercury and iodide of potassium are given, but do 
not seem to do any good. 

l!tronic abscess of the prostate is occasionally met with, usually in scrofulous 
subjects. It may be suspected if rigors, obscure swelling in the perineum, 
with an evideut elastic enlargement felt by the finger in the rectum, and 
tenderness on pressure, follow the symptoms of inflammation. The dorsal 
vein of the penis is often distended; there may be some oodemn. of the pre­
puce, and semi-erection of the penis from pressure upon the prostatic plexus 
of veins. In such case, the swelling should at once be punctured through 
the rectum. If left to itself, the abscess may burst into the rectum or the 
urethra, which latter circumstance will be indicated by a sudden discharge 
of pus with the urine and a stinging pain, and usually more or less hemor­
rhage accompanying the discharge of the last few drops. If the signs of 
its having opened into the urethra are present, no opening should be made 
through the rectum or perineum, lest a urinary fistula ensue. If the case is 
chronic and the habit scrofulous, quinine and tonics, and small doses of 
cubebs as a stimulant to the parts, will be of sen ice. 

CHRONIC ENLARGEME:ST, OR HYPERTROPHY OF THE PROSTATE.-The 
prostate is a circular involuntary sphincter to the neck of the bladder, and 
assists in expelling the seminal fluid; it contains many mucous glands and 
follicles, intermixed with the muscular fibres, which are directly continuous 
behind with the circular fibres of the bladder, and in front with the mus­
cular layer round tl1e urethra. It contains, further, a small utricle (sinus 
poettlaris)-the male homologue of the uterus-at the mouth of which the 
ejaculatory ducts open. 

Fro.2G3 Fro. 2G4. 

Enlnrgcd1lrostate. 

The affectiou now treated of is almost peculiar to advanced life, and con­
sists in hypertrophy of the muscular, and incidentally of the glandular, 
structure. Sir H. Thompson has never seen a case before the age of fifty-
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four; it usually begins between fifty-seven and sixty, and if a man escapes 
till he is sixty-five, he will either escape altogether, or suffer but slightly. 
It is not, as has been supposed, a senile change, for the prostates of many 
old men do not hypertrophy. The causes of the change arc unknown. 

The increase may be little more than the ordinary size of the gland, or 
may be as large as a man's fist. It may affect the whole organ, especially 
the lateral lobes, pretty uniformly-in which case the prostatic portion of 
the urethra is lengthened ; or it may affect one side more than the other, 
and then the canal will be tortuous; or the so-called 1niddle lobe, lying 
between the ejaculatory ducts and the urethra, which does not normally 
exist, may enlarge-either alone, or with the lateral lobes-and form a more 
or Jess pe<lunculated projection at the very orifice of the urethra, acting like 
a ball-valve, and causing a most serious impediment to the issue of the urine 
(see Fig. 264). Enlargement may be due, not only to nu increase of the 
organ generally, but also to the development of one or many tumor-like, 
encapsuled masses of muscle and gland-tissue, analogous to fibro-myornata 
of the womb. One or more of these masses may be developed alone-either 
projecting as a pedunculated tumor or contained wholly within the prostate, 
capable of enucleation, and constituting the whole disease; or they may 
coexist with general hypertrophy. By these changes the prostatic portion 
of the urethra may be lengthened, twisted, obstructed narrowed, or expanded 
into a sort of pouch, which may communicate with cavities formed by the 
dilated ducts of the gland and containing calculi. Large size of the pros­
tate does not imply obstruction. Hypertrophy of the muscular fibres, at 
and near the ~rig01ie, may produce a trans\·erse bar at the neck of the 
bladder. 

The symptoms which the patient describes are slowness and difficulty in 
making water, sense of weight in the perineum and teuesmus; so that he 
often believes he has internal piles. In the next place, the bladder becomes 
irritable, and the calls to make water become more frequent both by day 
and night, but particularly by night, and in the morning immediately after 
rising. Then, as the patient cannot empty the organ completely in conse­
quence of the tumor, an increasing quantity of urine remains behind1 and 
micturition becomes more and more frequent, while the bladder rises above 
the pubes. The patients now often complain that urine escapes from them 
during sleep or some violent effort i also that the stream, which is of fair 
size, falls straight from the penis, and is stopped altogether by straining. So 
far the urine is clear. Now a fit of complete retention may ensue1 brought 
on, perhaps, by exposure to cold, or sexual excitement; for this or some 
other reason a cathetet is passed, without due precautions as to cleanliness, 
the causes of decomposition are conveyed into the bladder, and the retained 
urine putrefies. This appears to be the commonest way in which putrefac­
tion is induced, but sometimes it cannot be thus accounted for. Its onset 
greatly aggravates the patient's sufferings, for acute cystitis is excited by the 
ammoniacal urine, and not uncommonly the septic inflammation extends 
rapidly up to the kidneys, leading to fatal pyelouephritis (p. 750). If this 
is escaped, the cystitis becomes chronic, and the urine is loaded with muco· 
pus. What with the frequent, painful straining of cystitis, nod over-disten­
tion of the bladder, constant dribbling of offensive urine, and soreness of the 
urethra from catheterization, the patient's life becomes miserable in the 
extreme; death occurs from exhaustion, septic poisoning, or acute suppu­
rative interstitial nephritis. 

Above the pubes the bladder is found more or less distended. On exami· 
nation by rectum lhe surgeon ascertains the existence of prostntic enlarge· 
ment, uniform or unilateral, except in cases limited to the middle lobe, or 



769 

those of small tumor projecting into the urethra; in these, on using the 
catheter, he fiods an obstruction at the neck of the bladder. After the 
patient has Yoicled a1l the urine be can, and is convinced that he has emptied 
his bla<lder, the cntheter will relieve him of a further quautity, varying from 
a few ounces to two or three pints: the amount should be noted, and also the 
character of the urine. 

TREATMENT.-Tliis jg palliative only. The patient should avoid irregular 
habits, fatigue, and exposure to cold. The bowels must be kept easy by diet 
or mild laxatives, so that there may be no straining at stool; irritation of 
the bladder must be alleviated by the measures indicated in t11e next sec· 
tion; and occasional fits of pain or congestion, by leeching, and rest in the 
recumbent posture with the foot of the couch or bed slightly raised. 

But the chief means of treating prostatic hypertrophy is the catheter: 
with it we endeavor to prevent dilatation of the bladder, aud that increased 
frequency of mictudtiou, especially nocturnal, which is so great a trouble. 
Its use should be commenced so soon as it is found that there arc three or 
four ounces of residual urine, or earlier if the patient is suffering from 
increased frequency. It is usually sufficient to pass the instrument once a 
day-the Jast thing at night-with four to six ounces of residual urine, 
twice with six to eight ounces, thrice with eight to twelve. In severe 
cases, all urine must he drawn off by catheter. When two pints or more 
are found in the bladder, it is advised not to withdraw more than half at 
£rst, but to remove the whole in the course of two or three days, the patient, 
if possible, being kept recumbent; for the sudden rnmoval of a large quan­
tity of urine from the bladder allows its vessels to become intensely con­
gested, hemorrhage is not uncommon, and the urine may become cloudy 
from vesical catarrh. Similarly, the abdominal veins become congested, and 
fatal syncope has followed the sudden removal of several pints of urine from 
patient-a in the upright position. To avoid the clangers of septic urine referred 
to above, all catheters should be scrupulously deaned before use; for soft 
instrumeuts thyrno1 or boracic lotion for washing, and salicylic cream or 
eucalyptized oJive oil for lubricating, are perhaps the best. Carbolic lotion 
can be u~ed for metal instruments. As the best instrument to use, there is 

265~~~~~b~! ~1~1~h!egb~~:g~~~r~~ri: ::i~;1~:~tbf~~~~ddJ:.'8 ~:t&~~1~i~!,ir~ 
Frn. 265. 

)fercier'scoudee,orelbowedcatheter. 

the best; its ruptured point rides over an ~nlarged middle lobe-a bi-coudee 
is nrely required. If this does not answer, a catheter cf. bovle (Fig. 256) of 
the same size may be tried, a spiral motion being given to the point as it is 
pushed on; or an English gum catheter, which has been kept upon a stylet 
much over-curved, so that when the sty let is withdrawn and the instrument 
passed

1 
its point curls up against the roof of the urethrn, especia11y as the 

handle is .depressed between the legs. Another device is to pass a well­
curved English gum catheter on its stylet down to the obstruction . and then 
to wit.hdraw the sty let 11 little, and thus tilt up the point strongly. Occa­
sionally, a 14-inch strongly curved silver catheter answers best. 

At the commencement of catheter life, the surgeon should use the instru-
49 
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ment, and the patient should, if possible, remain at rest until he has been 
well trained in passing the catheter upon himself, aud in keeping it clean. 

I t is not always possible to empty the bladder with a catheter, for when 
one or more large sacculi protrude from it they do not contract. 

Whenever the urine is foul, the bladder should be regularly washed out 
with some antiseptic, such as permanganate of potash, boracic acid, or iodo­
forrn suspended in mucilage. Morphia at night to procure rest is often 
invaluable, due regard being had to digestion and bowels. 

A few cases are met with in which the pain of passing a catheter becomes 
M great tbn,t relief must be given. Sir H. Thompson, in a few such cases, 
has performed suprapubic tapping1 and inserted a silver tube with a stop­
cock, which the patient wore permanently, and through which he passed all 
his water with tolerable comfort. Reginald Harrison has employed a similar 
method, only he tapped from the perineum through the prostate; he says 
that after this treatment he bas seen the hypertrophled glan<l shrink, and 
the urine pass again by the urethra. ·when a pe<lunculated middle lobe or 
tumor projecting into the urethra can be diagnosed, it might be very easily 
removed by a median cystotomy. Simple prostatic tumors obstructing the 
way have occasionally been shelled out by the pressure of the forceps in 
lithotomy. 

CALCULI OF THE PROSTATE are composed, like other calculous concre­
tions on mucous membranes, of phosphate of lime mixed with triple phos­
phate, and may be deposited either in the dilated urethral canal of an 
enlarged prostate, or in the ducts and follicles of the gland, or in both. The 
most rernarkable instance of prostatic calculus on record is given by the late 
Dr. Herbert Barker, of Bedford, who kindly furnished the accompanying 
figure. The entire calculus is nearly 4~- inches in length, and, at it.s broadest 
extremity, -ll inches in circumference, and weighs 1681 grains. It is com-

Fro. 266. 

Compoundstoneinprostntoe (TTerhertJhrkcl') 

posed of twenty-nin~ separate portions, slightly adhering by conchoidal 
surfaces

1 
no doubt originally deposited in separate follicles of the prostate, 

and the whole agglomerated into one mass by the absorption of the inter­
vening tissue. 

The SYMPTOMS of these concretions are irritation of the neck of the 
bladder and difficulty of micturition, as in other cases of enlarged prostate; 
the calculi may also be probably felt with the sound, or by the finger in the 
rectum. For treatment in some cases it may suffice to keep the urethra well 
dilated, so as to favor spontaneous escape; or it may be possible to remove 
one or more with the urethral forceps; but should they cause great irrita­
tion, abscess, or retention of urine, it will be necessary to cut down on them 
from the perineum, and remove them, as was successfully done by Dr. 
Barker, in the preceding case. 

TUBERCLE OF 'fHE PROSTATE is met with in conjunction with a similar 
disease in the testicles, vesicu1re seruinales, bladder, or kidney. There is 
irritability of the bladder, and the prostate may be enlarged and nodular; 
chronic abscess of the prostate may be set up around a tubercular focus. 
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The disease admits of nothing more than palliative treatment, median cysto­
tomy and drainage being the last resource. 

C\XCER OF TIIE PROST.ATE is very rare; scirrhus is more common than 
encephaloid; in the Path. Soc. Trans., 1882, I described the only recorded 
case of colloid degeueralion of a prostatic cancer. The symptoms are '\"'esical 
irritability, hrematuria, increasing obstruction to micturition, great pain in 
the perineum, radiating into the groins, and, later, cancerous cachexia; 
the gland is considerably enlarged, and of stony hardness. The symptoms 
are nearly the same as those of cancer of the bladder, and must be relieved 
by the catheter (especially the soft rubber) and opium. 

SARCOMA OF THE PROSTATE is even more rare. 

Retention of Urine. 

The term signifies inability to pass urine from the bladder-presupposing, 
therefore, that there is urine to pass. It must be carefully distinguished, 
both in theory and in practice, from suppr~sion of urine, in which no urine 
is passed because the kidney has ceased to secrete, and, as a consequence, the 
urea and other urinary constituents accumulate in the blood, and give rise 
to headache, repeated attacks of vomiting, and, after four or five days, coma, 
with or without convulsions, followed by speedy death. In retention there 
is no arrest of the functions of the kidney, which goes on secreting urine, but 
owing to some obstruction to its exit from the bladder it accumulates and 
dilates that organ, which may be felt tensely distended above the pubes; in 
suppression of urine, on the other band, the bladder is empty, or contains only 
a fow dracbms of urine. Suppression is a frequent cause of death in cases of 
interstitial nephritis in which much of the kidney substance disappears 
before a growth of interstitial fibrous tissue (p. 750), and operations on the 
urethra or bladder are liabJe to ca.use a reflex congestion of the kidney, and 
arrest the functions of the secreting structure left. Suppression occurs also 
if: when one kidney is disabled from previous disease, a calculus becomes 
impacted in the ureter of the otber (p. 687). 

CAUSES OF RE'.rENTION.-These may be functional or organic. Functional 
causes are spasm and congestion of the urethra, atony of the bladder from 
over-distention, para1ysis of the bladder from interference with its nerve 
supply, hyster ia; affections of, a.nd painful operations on, the rectum (p. 728), 
and fractures of the lower extremity, especially the thigh, often induce reten­
tion reflexly. Organic causes are a long and adherent prepuce i obstruction 
of the urethra by calculi or foreign bodies coming from the bladder or intro­
duced from without, or by cicatricial stricture; compression of' the urethra 
by strings or rings-which children occasionally place round the penis, fail 
to remove when swelling occurs, and are afraid to speak of.-by fractured 
and displaced bones, by extravasated blood, abscesses, and tumors, by scars 
extern a.I to the urethra; rupture of the urethra i inflammatory swelling, 
abscess, hypertrophy or new growth of the prostate; or by rupture of the 
bladder, or tumors growing within it and obstructing the entrance to the 
urethra. 

Complete retention coming on suddenly, during the course of gonorrbcea, 
or from any other cause, in a man previously unused to urinar.v trouble in­
duces the most acute suffering, already described under" spasmodic stric­
ture." On the other hand, when retention supervenes more or less gradu­
ally in a patient who has long suffered from stricture, en1arged prostate, or 
some slowly increasing obstruction, the symptoms are comparatively slight; 
not uncommonly, indeed, in these cases the chief complaint is inability to 
hold the water, wlrich escapes either continuously or very frequently in small 
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quantities-a state of matters which should always leafl to an examination 
of the hypoga~trium, where it is more than likely that the distended bla1lder 
will be rcco~nizerl, by sight, palpation, and percussion, ns a tumor shaped 
like the gravid uterus rising from behind the pubes and reaching commonly 
to the 1rn.vtl, sometimes even to the xiphoid cartilage. 

DrAG~O:'.ilti OF THE CAUSE of retention in any given case. The first 
guide is the age of the patient. Retention in a child is almost always due 
either to something constricting the penis, phimosi~, or, more often, to a 
calculus impacted in the urethra; rarely to an a.bscces presging on the 
urethra. Retention in a man under twenty-five is due in the great majority 
of cases to gonorrhooa i after this age, up to fifty·five, stricture becomes 
increasingly frequent as a cause; after sixty, enlarged prostate and attacks 
of congestion of the gland brought on by exposure or debauchery may be 
expected. If the patient be a woman, retention i1:; probably hysterical, but 
retroversion of the pregnant nncl non-pregnant uterus and pelvic tumors 
must be remembered, stricture of the female urethra being rare, and due 
usually to healing of a chancre at the meatus. 

A fow questions will often confirm a suspicion founded upon the above 
considerations, or will point to atony from over·di~tention. Examination 
along the line of the urethra will reveal any impacted body, compres::;iog 
scar, or swelling, and the prostate may be explvred per rec.tum, though an 
enlarged middle lobe may not thus be discovered. The bladder is never 
par!\lyzed whilst the lower limbs nre normal. 
TREATME~T.-lo almost all cases this begins with the attempt to pa5s a 

catheter; but there are two noteworthy exceptions. In hysterical retention 
the use of the catheter often leads to continuance of the symptoms i there is 
a deficiency of will in these patients rather than of power-they can empty 
the bladder if they try, but they are unable to try. Persuasion-but no 
fuss-anti-hyaterical drugs, turpentine stupes over the hypogastrium, a warm 
hip-bath during which au unexpected cold douche is given, are remedies 
which usually succeed; but should the distention be great, the catheter must 
be used to prevent a tony. In the male, when the urethra is a.cutely inflamed 
and the obstruction is due to swelling aud spasm, passing a catheter may 
increase the irritation; hence, when the case is not urgent, the remedies 
prescribed under "Spasmodic Stricture" should be tried: should they not 
succeed, a No .. 5 or 6 soft catheter must be passed with all possible gentle· 
ness, slight pressure overcoming the obstruction . The treatment of calculus 
or foreign body impacted in, or of abscess compressing, the urethra, has been 
detailed, but a catheter may be necessary to dingnose the former. In all 
other cases a No. 8 or 9 catheter may be introduced at once both to relieve 
the patient and to complete the diagnosis. It may meet with no obstruction, 
the cause being functional and usually atony-in which case the urine is 
not forcibly expelled and the effect of respiration upon the stream is very 
marke<l. Usually an obstruction is found in the urethra or prostate. 

'Vhen a stricture of the urethra is found, we must endeavor with catheters 
of small size and of various kinds to enter the bladder; even a filiform bougie 
tied in for a few hours will cause dribbling of urine along it nnd cause such 
dilatation of the stricture that a small catheter may be passed. In some 
cases success may follow distention of the urethra with oil by means of a 
syringe, a fine instrument being then passed through the meatus, which is 
clipped by the fingers. Another plan is to pass down to the stricture a 

~a~1?roirn~tlb~~::~t ,;o~-~i:F ~/~1~~i:~cD~:~~cs::~·:~~~1 ~~~~~ll~h!h,~h~T; r::~~~ 
the stricture can be systematically explored. The admiuistra.tion of chloro­
form is very valuable in relaxing spasm. 'Vhen false passages are present, 
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it is well tn leave an iastrument in ench1 in the hope that, when they are 
blocked, n cathl·tn will enter the orifice of the stricture. In a fow cases the 
eoclo!'.lcope ha., shown the opeuiug. If no instrument can be pa:::.:-:ed the sur­
geon mn~t cll'ciJe whether tiJ wait or not. The symptoms may not be urgent, 
the bladder not lttr~e, and some relief may be obtained in a warm bath; with 
re.strictinn of drink aarl lliet, rest, ele\·ation of the pelvis, sweating, purga· 
tiou, and morphia, it is likely that e.ucce:5s will attend nn attempt twenty-four 
hours later. If neecl f,,r relief be urgent, we have the choice between: (1) 
A!ipirution of the blad<ler abo\•e the pubes i (2) Puncture of the bladder 
through the rectum; (3) Opening the membranous urethra behind the 
stricture; and ( 4) Wheelhouse's operation (p. 762). The latter is rarely 
done for retention, because, when the stricture is let alone for a fow days, 
free from struining and instrumentation, and the paticut is at perfect rest, a 
stricture ui?-ually dilates so that an ini:;trument cau be passed, when less severe 
and difficult mcthO(ls of treatment can be adopted. 

\1) AsPIRATWX ABOVE ·rnE PUBES is performed without previous incision 
of the 8kin, and wili1 a medium-sized needle, exactly in the mitl·lille just 
above the pubes, so that the bladder is punctured where uncoverl.)d by peri­
toneum; the pnint should be directed backm.trcl and slightly lhlwnward 
toward the sacrum and well into the bladder. Yery little, if any, aspiration 
shoul<l be userl.uutil the needle is being withdrawn, when there is clanger of 
the escape of putrirl urine into the tissues out. ... ide the bladrler. This opera­
tion may be repeated once or twice daily, suitable general treatment being 
employed meanwhile, until the stricture becomes passable: the puncture 
should be repeated before the bladder becomes very much clistenrled, for, 
thou~h the openin~ is usually quickly closed by lymph, it may gape n. little 
under tension . I have seen one or two fatal case:S from septic cellulitis after 
aspiration. 

(2) PUNCTURE TIIROUGH TilE RECTUM.-First clear the rectum by an 
enema; then place the patient in lithotomy position close to the edge of the 
bed; have the blurlder steadied above pubes and pushed down; the surgeon 
should tben introduce the left forefinger into the anus, and pass a special 
long rurved trocnr and canula by its side, the point of' the troc~r being 
withdrawn slightly within the cauula (Fig. 367); then foe] for, uo<l make 

Puncture of thu lo],.,1<1,, through tiH' rectum The po;ooition of the lmull~ ahmthl ho r1n·cr,;ed. 

sure of
1 
the clist_ended hlruliler one· half inch behind the proi:itn.te, anrl exa~tly 

in the middle hue, protru1le the trocar and push it with a sharp thrust 10to 
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the bladder in a direction toward the umbilicus-leaving the cnnu1a for 
four-and-twenty hours or more, according to the requirements of the case. 

The canula should be tied in by means of four tapes, of which two are 
carried in front and two behind the thighs and fastened to a waistband, or a 
broad flange may be fixed by stitches to the skin. The object in view in 
this method, as in aspiration of the bladder above the pubes, is, in addition 
to relieving the retention, to give rest to the urethra; it is, therefore, nece!S­
sary to keep the canula in the bladder until a catheter can be passed 
through the stricture. 

Emphysema, peritonitis from puncture of the peritoneum, extravasation 
of urine, pelvic cellulitis and its dangers, m11y 'follow; a man at University 
College under C. Heath died of hemorrhage from the rectum; a fistula. may 
remain if the canula be long retained. 

Opening the membranoiis itnthra is often spoken of as Cock's operation, 
having been strongly recommended by Cock, of Guy's. It suggested itself 
to and was performed by Sir A . Cooper, who, when examining the perineum 
in a case of retention, felt a rush of urine into the urethra as the man 
strained. The patient is placed in lithotomy position, and a finger point 
passed into the rectum rests upon the apex of the prostate and perhaps feels 
the distended urethra; a bistoury with its back toward the rectum is passed 
boldly into the perineal raphe, so as to strike the urethra just above the 
finger, and by a cut upward to make an incision in it sufficient to allow a 
large catheter to he passed into the bladder and tied in for some days. 

When the obstruction is in the prostate, if there are inflammatory symp­
toms the bladder should be emptied gently by calheter and the treatment of 
prostatitis carried out. In cas€s of retention from hypertrophied prostate 
every endeavor should be made to introduce an instrument, and preferably 
a soft one. If very great difficulty is experienced the instrument must be 
tied in, tbough it is an irritant; if it can be introduced, either by short 
sharp pushes or on a stylet, Hutchinson's red rubber catheter causes Jess 
irritation than any other. The opP-ration of" tunnelling" the prostate--i. e., 
guided by a finger in the rectum, forcing a catheter through the gland into 
the bladder, should never be done. If no catheter can be passed we have 
the choice between puncture above the pubes, puncture per rectum (when 
the prostate is not so large but that its hinder border can be plainly felt), 
puncture through t1e perineum (p. 770), and opening the membranous 
urethra from the perineum, after which the finger may be passed into the 
bladder and an attempt made to remove the cause of the obstruction. 
Puncture per rectum has the special danger of woun<l of the peritoneum, 
which may naturally come down to the prostate, and is more likely to do so 
when the gland is enlarged. 

11'.'JURIES AND DISEASES OF THE BLADDER. 

Wounds of the bladder are generally punctured or gunshot, and the latter 
especially ma.y be complicated by the presence of a foreign body, bullet, bone, 
or piece of cloth . 'Vi th regard to their mortality every thing depends upon 
whether the peritoneum is injured, and whether tbe wound is such that free 
escape of urine is permitted from the bladder through the skin opening; for 
shock and hemorrhage are not usually fatal, and the chief clangers are peri­
tonitis, extra.vasation of urine, septic pel vie cellulitis, and septic disease of 
various kiuda. Cases of uninterrupted recovery from bullet wounds traversing 
the pelvis and bladder from side to side, or from lance or sword thrusts from 
above the pubes out through the perineum, have been not rarely recorded. 
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The diagnosis hinges upon the position of the wound or wounds, and upon 
tbe escape of urine from them. 

TREAT:\IENT.-Examine tbe bladder carefully by sound and finger, if 
possible, for a foreign body, and remove it if found. If the peritoneum is 
wounded three courses are open: (1) Should it happen that there is a w,:rnnd 
of the base.of the bladder, a tube may be inserted here and effectual drainage 
thus established ; (2) tbP. membranous urethra may be opened, a tube in­
serted, and the patient raised almost to a sitting posture; or (3) we may 
open the abdomen, swab out the peritoneum, and suture the opening-an 
operation of great difficulty when the wound is low down on the back of the 
bladder, the unstretched abdominal muscles permitting very imperfect access 
to the part. Tbe first course will rarely be possible, and there is as yet no 
sufficient record of cases to decide between the second and the third, but the 
latter would seem to be indicated specially when the bladder has been 
wounded from the peritoneal surface, when there is a foreign body in the 
peritoneum, wheu peritonitis is present, or when it is probable that intestine 
alsu has been injured. Enlargement of the superficial opeuing will often 
l·ender danger of extravasation less. \Vheu there is a wound of the recto­
vesical septum, it should be carefully sewn up, the sphincter having been 
folly dilated or even divided b.ickward, the bladder drained by a rubber 
catheter and long tube, and the patient kept prone \\'ith the pelvis raised. 
To prevent decomposition of urine the administration of large doses of 
salicylic acid has been strongly recommended. Once the wounds begin to 
granulate the main danger will be over. 

Rupture of the bladdc1· is a much more common accident than wound. It 
can occur only when tbe bladder is distended, and is sometimes due to in­
credibly slight violence, even a strong contraction of the abdominal muscles 
having produced i~; but the most common cause is probably a blow or fall 
in a drunken scuffle. Laceration of the bladder may occur, even though 
the viscus be not distended, from fractured pelvis. The rupture may be 
either upon the peritoneal or non-peritoneal surface; the latter are the less 
serious, peritonitis being the danger in the first, extravasntion and cellulitis, 
which may be relieved by early and free incisions, in the second. The 
syrnptoms are retention of urine, with increasing pain in the hypogastrium, 
where dulness may become evident; there is no escape of blood from tbe 
urethra, and a catheter passes easily into the bladder, which is empty or 
contains only a little bloody urine. Movement of the catheter about in the 
bladder has sometimes caused its point to slip through the abnormal open­
ing and draw off more or less bloody fluid from the peritoneum. A history 
or evidence of injury to the hypogastrium, and negativing injury to either 
kidney, where it can be obtained (in drunken cases, buffer accidents, and 
the like, it usually can not), is in favor of rupture of the bladder. Occa­
sionally a patient with a hole through tbe peritoneal surface of his bladder 
passes urine with some force, and it must be admitted that the diagnosis is 
often very difficult. 
TREATME~T.-Rupture through the non-peritoneal surfac.e will probably 

not be recognized until cellulitis arises and demands free mcision. Tears 
of the peritoneal surface were formerly treated by drainage with a catheter, 
which proved exceedingly unsatisfactory. Cystotomy and drainage was in­
troduced by Mason, and bas so far yielded I"esults decidedly better than those 
of laparotomy nnd suture of the bladder wound, which haa been performed 
by C. Heath, \Villett, and others. But it is too soon to decide upon the 
relative me1'its of these methods. 

Foreign bodies are not uncommonly introduced into the urethra both by 
men nnd women, and slipping from the fingers find their way into the 
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bladder: hairpins, straws, pencil and penholders, bits of pipe·stem, and 
various things used as bougies; bits of instruments may break off in the 
bladder, or foreign bodies may be introduced through a. woun<l ancl renutin 
undetecte<l Lill the wound heals. They excite cystitis, and in a very short 
time become the nucleus of a calculus, usually phosphatic; rarely, they pierce 
the bladder and cause peritonitis or a circumscribed abscess. :rhey should 
be extracted as soon as possible, and there will rarely be much difficulty in 
the female; a pair of dressing forceps, guided by a finger in the vagina, 
being the bandiest instrument, and the urethra being dilated if necessary. 
In the ma]e a small lithotrite is the best weapon, a long body being caught 
by one end; extraction by such means failing median cystotomy must be 
done. 

IRRITABLE BLA.DDER.-Many cases described under this title are cases of 
gout or of simple cystitis. Simple irritability-that is, a frequent i.nc!ina· 
tion to pass the urine, with or without spasm, but without inflammatiou or 
organic disease-may be caused (1) by an irritating state of the urine-its 
qualities should be carefully ascertained ~nd anything abnormal treated; 
(2) by mere nervousness, not uncommonly Ill elderly people, or mental agita· 
tion; (3) by irritation of the rectum, womb, or other adjacent organs; in 
children by the irritation of ascarides in the rectum or of preputial secretion 
retained under a tight foreskin; (4) by exposure to cold. The surgeon 
should examine for these causes, and also make nn examination of the entire 
urinary tract, for there is no disease of the urinary organs which may llot 
be accompanied by irritability of the bladder. Anodyne medicines, such as 
belladonna (F. 268), may be of use in nervous cases. In cases with alkaline 
urine, salicylic or benzoic acid (grs. x) is useful. In piles or ascarides 
remove the cause. Iron, tonics, and tincture of nux vomica are often indi­
cated. (F. 2, -!, 18, 21, 33, etc.) 

INCONTINJrnCE OF URINE (enuresis) .-Involuntary flow of urine is com­
mon in delicate children, especially during the night. The surgeon is con­
sulted on account of its continuing to au age at which such an infirmity 
becomes troublesome and degrading. Any such case should be carefully 
studied and inquired into. (1) St:ewhether the urine is irritating in quality 
or excessive in quantity. It will often be found that the malady is aggra­
vated when the bowels are confined, the diet unwholesome, saccharine drinks 
used too freely, much drink taken in the evening, or when there has been 
too much fatigue i all which circumstances must be avoided. (2) In males a 
long foreskin sometimes seems to be the irritant or to conceal it; circumcision 
often cures. Any kind of irritation may keep up the trouble, e.g., worms. 
(3) The habit must be attacked ; the patient should be awakened at a cer­
tain hour so that be may void his urine of his own accord, but OD no account 
should a child be punished for a disease over which it_ has no control; chil· 
dren under such circumstances sometimes do themselves much injury by 
tying string round the penis to prevent involuntary escape of urine. The 
discharge not infrequently occurs when the patient is lying upon his back 
asleep. By turning him on the side or face, or applying blisters over the 
sacrum, this may be avoided . The best medicinal treatment for children is 
tr. belladonnro, 111,x-xx, thrice daily. Cod·liver oil, tonics, aud especially 
nux vomica, may be of much service. In males, sealing the orifice of the 
foreskin with collodion has been l'ecommeuded to keep the bladder full for a 
few consecutive nights i if the habit of emptying itself at a certain degree of 
fulness can be broken, permane-nt cure is likely to result. Less commonly 
the urine dribbles away both night and day, a condition which small doses 
of strychuia. often cure&-. 

Encontinence and dribbling of 'l.l'rine from overflow· deserves special mention, 
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it has so often l~<l to error. Patirnts say they are nrnkin7 water'' too freely," 
and believe that they empty their bladders perfoctly; hut th(':_;:e symptoms 
should always cau~e the surgeon to examine the hypo~u~trrnm, which, in the 
majority of case~, will be occupif'd by a bladder rli-.tfudeJ bchiud some 
obstruction or ntonied. For treatment, see" Hetention." 

.Ato11y and para(11ttiil nf the bladder are two totally diffl_..rent conditions, 
which are frequently confused. The former term implies that the mu~cle of 
the bladder wall is unable to contract under the normal stimulu~, the latter 
that this stimulus is wanting, owing to some abnormality in its nern~-supply, 
which may crnne on quite suddenly from injury· to the ceatrnl nervous sys­
tem, before it is po~sible fur any weaknei"S of the muscular sub~tance tr1 be 
produced . Atony usually results from long distention of the bladder, from 
prostatic disense or stricture, and is met with particularly in old age, \\·hen 
the ahility of' the blntl<ler muscle to hypertrophy and onrcome nu obstacle 
is diruinh~hcd . In a young suhject stricture usually lends to h}pertrophy. 
Dilatation of the bladder begin::i when the obstruction becomes S•J gre:tt, that 
tbe hypertrophy of the muscular wall possible in the particular patient fails 
to overcome it. Atonysometimesoccurs acutely, as the rc::mlt ofa prolonged 
forced retention of urine; it may occur also af'ler the operation flf lithotrity, 
and from irritation and inflammation of the bladder set up by retained frag· 
ments of stone i and it is often met with in acute specific fevers of n low 
type, such :ts typhus. Puraly.~is of the bladder results from di~ease or injury 
of the spinal cord, which interfhes with the centres controlling niicturiticin i 
perhaps inhibition of the action of the bladder, which often folfows opera· 
tioos in the rectum and injuries of the lower extremities, should be placed 
here. Its symptoms are either retention, the patient not pa:::~ing water at all, 
or overflow, the water dribbling away when O\·er-distention of the bladder 
overcomes the elnstic contractility of its neck. Differences between retention 
from either of the above causes and that due to obstruction are-that the 
former comes on suddenly, and is accompanied by other parn1ys\.'S; there is 
no 'Jbstncle to the introduction of a catheter, and the urine flows through a 
catheter in an intermittC'nt stream, keeping time with the respiratory move· 
ruentr:;, instead of in the continuous and forcible stream which issues from a 
healthy or hypertrophied bladder behind an ohstruction. 

Treatment of utony consists in affording rest to the blad<1er1 by drawing off 
the urine as often as required; the tincture of perrhloride of' iron, strychnia, 
and faradizntion of the blnd<ler, may be of u::;e. In parnly~i~ of the bladder 
the only local treatment possible is to prevent the clf'compnsition of the urine, 
which i~ sn linhlt.• to occur, by regularly emptying and wa~hint; out the bladder 
with :tn anti~eptic solution. 

Retention has been made the suhject of a special section 1 p. 771) . 
.. Arute inJl'mrnw.tion of the blrrdder (cy.ilitis) may be due to gonorrhcrn, its 

commonc:'t l'aU:<l' in young a.lulls; to stricture, enlarge1l prostate, stoue, 
atuny, or priral~·si:-, nod rough instrumentatinn, e~pecially the performance 
of lithotrity, followed by imperfect remo\·al of fragments; but in nil these 
lntter ca-.t.::', it is more than probable thnt the only or chief rau."-e of inflam· 
mation is the pre:".ence in the urine (especially re~iduaJ) nf~ertic organi_.;ms, 
aften carried in by in~trument$, but the mode of C'Utry cif \\hicli is 11ot always 
clcnr. l'anthnrides, even from a blister, turpentine, nnrl some other drugs 
caU:'C severe hut 8hort-lh•ed cystitis; rarely no explauntion nf cy::1tili:'1 other 
than c11l1l nml wet, or gout, can be found. An aC'utely inflamed bJa,Jder, 
whc:n seen ]JO•f mortem, cnnlnins turbid or blnnd-.:1taiuecl urine; the wall is 
thick, chil'fly fr11111 swelling of the mucosa, which is of d<'ep p~1rple color, 
with ccchymoscs, nnd perhups small ulcers and patrhl'S of fibr1nous mem. 
brnne here und there i in the hollows between the rugrn these changes are 
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much less marked than on their summits. The symptom.~, in the rno..;t ncutt 
and often fatal ca.-;cs, are high fo\•er with rigors, extrernr ve~icnl irritability, 
hypogastric tendernt~s, and pain, which latter spreads also to the perineum, 
rectum, antl groins; the urine is bloody. In the more usual form micturition 
is very frequent, preceded bysuprapubic pain, accompanied hy straining and 
scalding, followed by temporary relief; there is aching in the perineum i the 
urine is cloudy from excess of mucus and leucocyte:s; there is some fever, 
and general disturbance. 

TREATillENT.-Remove any irritant. In the gentlest manner po~ible wash 
out the bladder with boracic lotion, boroglyceride, Condy's fiuidi or some 
ruil<l antiseptic, and follow this up with an ounce of mucilage containing Jive 
grains of iodoform-to be left in; foment the hypogastrium 1 give hot baths 
regularly, relieve pain and strangury by morphia, regulate the bowels, au<l 
render the urine but faintly acid, or even alkaline, with liq. potas:im given 
in badey water, or other diluent, which should be drunk freely. If the 
urine is septic, give salicylic or benzoic acid. 

C1mONIC INFJ_,A_j[J\IATION OF THE BLADDER is very frequent, as a sequel 
of acute catarrh, or as a primary affection ; it almost always appears, sooner 
or lnter, in stricture, enlarged prostate, stone, atony, and paralysis, and 
frequently with sepsis of the urine. 

The post-mortem. appearances are slate-gray pigmentation of the mucosa, 
especially the summits of the rugre, together with more or less purple injec­
tion i ulcera.tion is frequent, the mucosa being sometimes clearly dissected 
from the n'IU5cularis over 1nrge are!C. The surface is often CO\'ered by a 
fibrinous layer infiltrated with calcareous salts. The inflammation per se 
tends to thicken the bladder wall, and to render it fibroid; but it may be 
thinned or greatly hypertrophied from other causes, and in the latter case 
it is often sacculated-i. e. 1 pouches of mucous membrane have been driven 
by the force of contraction between the prominent fasciculi of the muscular 
coat. 'l'hese saccules may be numerous and of large size; they do not empty 
themselves, but remain full of putrid urine, containing so much shed epithe~ 
lium that it sometimes looks like pus, and phosphatic stones not uncommonly 
form iu them. These reservoirs of foul urine often effectually frustrate 
our best en<lcnvoriJ to render a bladder aseptic, and they may ]end to Jocal­
ized, or even general peritonitis. Kidney complications generally prove 
fatal. 

In cases of tubercular disease of the kidney or prostate, the bladder may 
be similarly affected, with symptoms of chronic cystitis. 

SnrPTOMs.-The same as in the acute form, but less severe, there being 
no fever or general disturbance, except that induced by broken rest i pain 
anrl frequency of micturitiou may be extreme; the urine is to some 
extent characteristic. In the early stages there is but little mucus, and the 
urine may be acid i hut as the disease advances, the urine is voided of a 
browni.:sh hue, of a most offensive ammoniacal odor, loaded with muco-pus, 
occasionally tinged with blood, sometimes yellowish and puriform-but more 
generally grayish, streaked with white, alkaline, and so viscirl that it sticks 
to the bottom of the vessel. This mucus may occasionally block the 
urethra, nn<l cause retention, which is difficult to manage, because th~ 
mucus clogs up the eyes of the catheter. The white streaks in the mucus 
are pho.-Jphate of lime, which is a.pt to collect and form n. stone in the 
bladder. 

THEATUENT.-If there he a stricture, enlarged prostate1 or stone in the 
bladder, proper measures shoul1l be taken for their relief or removal. If the 
symptoms be at all severe, the patient should keep recumbent, with the 
pelvis elevated. As a general i·ule, all lowering measures are injurious. 
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Pain and irritntinn arc to be allayed by the hip-bath, and by morphi:\. The 
howel~ should be kept properly open by mil<l aperieuts. The diet should be 
nouri:ihing, but plain-with weak spirits-an<l-wnter, or dry wine. 

Of mr<licine~, the most u:-eful, according to Br\l!lie, is pareira braM. Uva 
ursi or buchu tea, in large quantities, Chinn tnrpeuline, cubt!bs, copaiba, and. 
tinct. ferri perchlor. in small do;;es three times a <lay, are nlsQ reputed reme­
dies. Hy·o~cyamus and salicylic or benzoic acid, if the urine he alkaline, 
may be addeil to any of them. 'fhe sulphate of zinc may also be useful. 
(F. ~. 18, 336, et seq.) 

!NJ ECTIO~:o; r~TO THE BLADDER are highly serviceable in chronic cases, 
by wn~hing out the decompm;ed urine and mucus. Injections of a saturated 
solution of boracic acid, of boroglyceride (1 iu 20 :, <lf' sulphate of quinine 
(grs. ij to the ounce), or, when the urine is very foul, of Candy's fluid, may 
be used with a<lvanin.ge; very dilute nitric acid (ntj-ij ad 3iss aq. destil.) 
acts well when the urine is highly ammoniacal, aud the bladder conted with 
phosphates. The bladder may be gently irrigated by a caoutchouc tube 
attached to each orifice of a double-current catheter-one being dipped 
iota a basin containing the injection, the other into a. receiver. But it is 
more effectual simply to inject 1-2 oz. very gently, allow it to escape, and 
repeat three or four times once or twice a day. Some of' the injection may 
often be left in with advantage; but for this purpose there is none equal 
to io<loform (gr:;. v ad :m in mucilage. 

In very obstinate cases, usually of doubtful etiology, relief may be given 
by dilating the female urethra, or performing median cy~totomy in the 
male; to thh~, s.\'abbing the vesical surface over with a solution (grs. v ad 
,3j) of nitrate of silver may with adrnutage be added . 

Tumors of the Bladder. 

~I.11ie bladder may be the seat of both simple and. malignant growth~. Of 
simple growths the most common is the villous tumor or papilloma, 
which consists of numerous simple or branched processes springing from the 
sub mucous connective tissue; each process is composed of a delicate stroma 
of connective t issue, supporting fine blood vessels, and covered by two or 
three layers of narrow, elongated, epithelial cells. Villous grnwths may be 
single or multiple, small, or as large as a big walnut, sessile 01· pedicu1ated; 
they have a soft consistence and a reddish-yellow appearance i if immersed 
in waler, they swell, and send out floating filaments resembling a sen.­
anemone i the branches are sometimes more than two inches in length. 
Sometimes the villi are not nearly so long, and are so closely set, that the 
tumor is of a much more solid consistence, and, on microscopical examina­
tion, the abundance of epithelium lying between the connective tissue of the 
clo!.'lely packed villi is Jiable to make it simulate a malignant growth. In 
other cases, the connective tissue groundwork is much incr~a~ed in amount, 
and the papillation of the surface reduced to a minimum; such tumors should 
be <lescribe<l as _fibromala or papill<.iry fibromala. l\Iucous polypi (i.e., soft 
fibromata), closely resembling ordinary nasal mucous polypi, have been met 
with in the bladders of children; they may consist of a number of polypoid 
turuofi1 connectt~d together like a bunch of grapes, and are often of large 
size. Plain 111yom.rrtri or fibromyomata have been met with. Sir IL Thompson 
(7.'wnors of the Bladder) describes a fl transitional tumor," which he regards 
as occupying a position midway between fibromata nurl sarcomata . Tbe 
most common locality for simple tumor of the bladder is within the trigone, 
and the neighborhood of the urinary orifices is their favorite site, though 
they may spring from the sides of the bladder. 
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SnrPTO:-ir:s.-The earliest sympt•Hll in simple tumors of the bladder is 
undoubte<lly hemorrhage, au1l for a long time it may be the only one. In 
some case~. especially after exercise, the hlooJ is evenly distributed in the 
urine, to which it gi\"es a uniform red color i at other timi>s the urine may 
be free from blood ut the commencement of micturition, Uut deeply tinged 
with almost pure bloorl at the en<I, when the bladder contracts on tbe deli­
cate villuus growths; at this period clots are frequently passed, and way be 
the cause of much suffering. Exercise often has a marked en:~ct in causing 
the hrematuria. Later on micturition becomes painful au<l fre11uent; the 
growth may interfere with the escape of the urine from the bladder, causing 
retention and <lilntation of the viscus. The urine should alway~ be carefully 
and repeatedly examined for fragments of new growths, such as minute tufts 
of branched villi, which from time to time become detached from the main 
growth, an<l Sir II. Thompson recommends that the bladder should be 
washed out with wurm boracic acid, and the washings examined. A catheter 
with large eyes should always be used, and anything contained in the aper­
tures shoult.l be examined, for villi often float into them, aucl are torn off as 
the catheter is withdrawn with its outer end closet.I by the thumb. But 
little information can mmally be gained by sounding the bladder; some­
times, when the growth i:s encrusted with phosphates, it may be folt, and nn 
encysted calculus be suspected, or some roughness of the wall, or a feeling 
as though the sound were moving through a ma:o;s of floating hair, or on a 
velvety surface, may be detected. Great care should be cxerrise<l in this 
method of t:·xamination, as fatal hemorrhages have followed the U5e of 
catheters in such cases. Examination of the rectum, or even bimannnl 
palpation under chloroform, has not been of much value in cnses of simple 
tumor. If, however, with the symptoms above described, no rational rliag­
nosis can be made by the more ordinary means of diagnosis, there can be 
no doubt that the correct practice is to make a digital exploration of the 
bladder, as advocated by Sir H. Thompson. In pal:it times many patients 
were allowed to die from hemorrhage from tumors of the bladder, which 
might easily have been removed, if only their presence had been ascertained. 

TREATMENT of simple vesical tumor till recently consisted in giving medi­
cines, such as g~dl i c ncid, to restrain bleeding; nnd operative measures, 
though adopted by Warner as early as 1747, by Crosse in 1834, and by 
other surgeons at later dates, have been much employed only since their 
advocation by Air II. Thompson in 1882. His operation consists in opening, 
upnn a stall: the membranous urethra through the mid-line of the perineum, 
passing the finger into the blnrlder, examining its surface thoroughly, whilst 
pressure above the pubes brings it within reach, detecting the tumor and 
removing it by properly con~tructecl forceps, or the Ccraseur, or scraping it 
away with a :-:harp spoon. If se\.·ere hemorrhage occur, it may be checked 
by injecting iuto the l>lnd(ler cold water, or n. dilute solution of perchloride 
of iron. An India-rubber tube should be retained in the bladder till all 
hemorrhage cease:-., and thrn removed. 

In the removal of simple tumor:;: from the female bladt.ler, the urethra 
shouM he rapidly dilated, and the growth removed as in the male. 

Iu :.:ome cases, after exploration of the male bladder from the perineum, 
it may appear necrssary for the removal of the tumor to have a larger 
opening into the bladder in the suprapubic region, but then the perinea} 
opening i!-J of much service ns a means of draining the blnrl1kr. 

There is doubtless danger of tearing through the blnrlder in removing 
growth8 with toothed forceps through the perineum, and also of mi:s:;ing 
small p1)rtions or rnult.iple growths, causing some surgeons to prefer supra.­
pubic cystotorny; it is a question which results-as regard:; mortality and 
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recurrence-mu:,t deci<le. Recurrence has been very frequent, and the mor­
tality hiµh after the perineal operation . 

)lALHi"SA:-;T msE.1.SE of the bladder is most commnnly squamous epich~­
lioma, but b( th ~cirrhu:; and sarcoma ba\'e been ruet with; prirnary ::;arcornata 
do not s~em tu be very rare. These growths may ~pring from any part and 
often occupy the nnt~rior nud posterior walls . The bladder may be iutil­
trated hy rnnligunnt growths which have spread to it from the rectum or 
uterll!'I. The ordinary SY:MPTOllti are frequent desire to make water, uneasi­
ness in the region of the bladder1 aggravated nfter micturition, nn<l extending 
to the glan!i penis, perineum, rectum, and groins. The urine is usually 
turbid, and very frequrntly mixed with blood. Sir II. Thompson lays much 
stre!-ls 011 the dia.gnm·Lic importance of pain nod incrcn~ed frequency of mic· 
turitinn preceding hemorrhage in malignant di::>easo of the bla<ldtr1 whilst 
iu simple tumors hemorrhage is always the first symptom, and may occur at 
intervnls for as lung n time m~ seven years1 in some cases, before nay other 
symptom occurs. As a rule, the examination of the urinary deposit does not 
gh·e much information ; epithelial cells of many Ehapes may be met with in 
other clisea~es besides epithelioma; in one case, under the cnre of Mr. Berke­
ley Hill, at University College Hospital, I deterted in the urine bits of 
tissue, ~howing the nested arrangement of epithelium chnracteri.,tic of tpi­
theliomn; nod observation of' this n11ture of course renders the diagnosi:s of 
epithelioma a certainty. 

The TREATJfE~T is mainly palliative, and directed toward relieving pain, 
cystitis, and hemorrhage; imernal remedies have little or no effcct un bleeding 
from the blnrhltr, but styptic injection!;, gently ~yringed into the bladder 
through a suft catheter, are of much service; Sir IL Thompson has employed 
an injection of from "t xx-Ix of the tincture of perchloride of iron in four 
ounces of wnter; if this is effectual, of course a stronger solution will be 
unnecessary, but ' Vhitebead bas used an injection of one part of the solution 
of perchloride of iron to four of water, with the very best results. The ques­
tion of operation in cases of malignant disease of the blnd<ler, is debatable; 
Sir II. Thompson recommends that if the tumor be recognized as nrnlign:mt, 
and have a broad base, no attempts should be made to remove it; on the 
other h1tnd, partial remo\'al has been performed with much reliPf to the 
patient, though as n means of permanent cure it will of course be um.uc­
cessful. The tendency to bleeding is far greater from the superficial ulcer­
ated surface tbnn from the base; and if only a portion of the growth be 
r~rnovccl, and the base from which it springs be left, hemorrhage will be 
'liminished . 'Jhis re1:ult was unquestionably shown in three cases operated 
upon by "W-hitehend, of )fouchPster ('Yhitehead aud Pollard On Tmno'rs of 
the Bloclder'. Drainag-e has a like effect. 

~TO:\ r; rs TIIE BL\DDER. 

One-half of all cases of stone occur in children under thirteen, hut in 
proportion to the number of people living at various ages, stone is most 
common between fifty.five and seventy-fh·e. The childrE::n who suffer are 
almost all the children of the poor, whilst the adults are larg1dy drawn from 
the well-to-do classes (Thompson). Women are affected much le>S frequently 
(1 in 20, Norwich stat i8tics) than men, in whom the pas!?age of a calculus 
from the bladder is more difficult, and gout., to which the uric aci<l st<ine is 
distinctly related, is much more frequent. Like gout, the tendency to uric 
acid calculus and gravel is strongly hereditary. Beyond thi8 we know very 
little of tbe etiology of stone i it is certain, however, that it is very much 
commoner in some parts tban in others (iu England it is much more fre-
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quent in Norfolk than elsewhere), and the proportion between uric acid and 
oxalate stones varies in different places. There are fourteen species of 
calculi, but many are very rare. Practically, uric acid and uratic stones 
form three-fifths of all, phosphatic nearly two-fifths, and oxalate of lime 
about three per cent. (Thompson). All uric acid and oxalate stones form 
in the kidney, phosphatic generally in the bladder and from alkaline urine. 
A little blood clot, or mucus, or some foreign body, often f.lerves as the nucleus 
upon which the calculous material in excess in the urine is deposited. In 
the great majority of cases renal calculi of uric acid or oxalate paRs down 
the ureter, with or without symptoms, and also escape from the bladder, but 
they may remain and grow in either viscus. 

The VARIOUS KINDS OF STO~E.-Uric acid stone8 are generally oval, flat­
tened, fawn or mahogany colored, and, on section, exhibit concentric laminre. 
Tests.-Thia stone may be dissolved by boiling in liquor potw~sre; it burns 
away al wost entirely before the blowpipe with an odor of burnt horn i and 
if digested in a small quantity of nitric acid, and eniporated at a very gentle 
heat, it leaves a residue, which, when cold, becomes purple (niurexide) if 
exposed to the vapor of ammonia. 

Jlixecl to·ates-ammonia, potash, and soda-rarely form the whole of a 
calculus, because they are tolerably soluble in warm urine. Tests.-They 
are known by the same tests as the preceding, and evolving ammonia when 
treated by liquor potas~::e. 

Phosphate of lime (or bone-earth) stones are rare. They are pale brown, 
friable, and laminated. TesM.-Soluble in nitric or hydrochloric acid, and 
precipitated by liquor ammoni::e i quite infusible. 

Triple phosphate (of ammonia and magnesia) forms white or pale gray 
stones, composed of small brilliant crystals; they are very friable. Test.8.­
Evolves ammonia when treated with liquor potassre; is soluble in acetic or 
hydrochloric acid; precipitated again by ammonia in form of crystals of 
basic phosphate; fusible under the blowpipe. 

The fusible calculus is formed of the phosphate of lime and triple phos­
phate mixed. It forms a white friable mass, like mortar, and is very fusible, 
its fusibility varying with the amount of triple phosphate. 

The mulberry alone is composed of oxalate of lime. It is dark red or 
brown, rough, tubercu1ated, and exceedingly hard. Tesls.-Not dissolved 
by boiling in potash i soluble in nitric acid; if expoi::ed to the blowpipe the 
acid is burned off and quicklime is left, which, if moistened, reddens 
turmeric-paper. 

Besides the above, stones are sometimes composed of cystinf!1 a peculiar 
animal substance, containing much sulphur, soluble both in alkalies and 
dilute mineral acids, but not in acetic acid; precipitable in peculiar six-sided 
crystals hy acetic acid from its solution in ammonia (Figs. 251, 253); they 
may be formed also of carbonate of lime, of the fibrine of the blood, and of 
xanthic or uric oxide, a peculiar animal matter allied to uric acid. The 
urate of soda, the urate and carbonate of magnesia, and silica, are also rare 
ingredients in calculi. 

.Alternating calculi.-Sometimes stones are composed of alternate layers of 
uric acid and oxalnte of lime; and very commonly the outer layers of a 
stone are phosphatic, the nucleus uric or oxalate of lime. This occurs when 
cystitis is set up, and the urine becomes ammoniacal; but uric acid and 
oxalate never succeed the phosphates. 

DIAG~osrs.-History. In a large number of adult cases there will be a 
history of stone, gravel, or gout in the family, and a personal history of long­
continued urat.ic deposit from the urine, and often of uric acid . Renal colic 
may have occurred once or oftener. 
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;;nIPTO>I~.-(1) Irritability of the bladder, with frequent irresistible 
desire to mnke water, especially during the day when moving about; i:;udllen 
stoppage of the stream of water during micturition, from the !'tone falling 
upon the orifice of the urethra, the stream probably flowing again if the 
pntil'nt throws him~elf on his hands and knees, is a very rare symptom. (2) 
~harp, cutting paiu in the glans penis folt after micturition, when the 
bladrler contracts on to the stone and driYes this against the ti·igone and 
pro:-tate, the most sensiti\•e parts. It is usually felt for s.omc minutf":t. If 
the patient be n. child he will pass water as seldom as pm•sihle, often cries 
o.ftl·r micturition, and is always attempting to alleviate the pain by pulling 
nt the prepuce, which becomes extremely long. This pain inny be absent; 
or extremely severe, when it is .often accompanied by much aching in the 
perineum and frequently also by the suprapubic pain before, nnd the strain­
ing <luring and after, micturition of cystitis. The strain in~ i~ so i-1.:vcre that 
prolapsus ani not uncommonly results in children. (:J) Blood ia usnally 
pa.,1'ed at times, especially in adults; it appears at the en<l of micturition 
and in small quantity, as n rule, but may be present in large aruount and 
frequently, or be entirely absent. (4) In uric or oxalic stones the urine is 
usually ~omewhat clouded by mucus or muco-pus, sometimes streaked with 
blood. Of' course, when cystitis is present the urine is characteri::::tic of that 
state. AB the symptoms are greatly ag:gravated by mo\•ernent ; on the 
other band they are much modified by fixation of the stone in a sacculu::::, 
and seem to have been astonishingly slight in cases of calculi so large as 
almo:st to fill the bladder. They are usually more severe with a rough 
(oxalic) than with a smooth stone. In some cases, without obvious reason, 
the symptoms may he very slight for years, perhaps only a little pain, fre­
quency, and blood after jolting; but sooner or later, cystitis with alkaline 
urine is induced, secondary changes in ureters au<l kidneys q>. 750) occur, 
and at last, after much suffering, the patient sinks. 

Phy.'fical e:ramination: soimding.-None of the nboYe symptoms can be 
depended on alone or in combination. The presence of the stone must be 
ma(le e\•ident tn the ear nnd fingers, and the iu:strumcnt empluyecl for this 
purpose is a AOmtd (Fig. 268), the shaft of which is not large enough to dis­
tend the urethra, that it may moYe easily in the urethra; the surgeon 
should possess several, of various lengths, sizes, and curves. 

Frn. 268 .. 

~~ 
~ir U.1'hum1 n's i1u1 ron·J "'1;1111; tlu· han•llt' is cylindric1t\ awl 1tT1K•1·,.,1 •tutl th• hall i~ liol1"11·, to 

alluw witlulr~""' uf uriut>, 1rnd ~radm1h>J, witb au iutliratin::; slid<, 1 .. r JU• MUrt·tncul uf a til< uc. 

The sound should, when pos~ible, be introduced when the urinary organs 
are compnrntively free from irritation, and the health from disturbance .. 
The patient should lie on his back with the pelvis raised three inches on 
n pillow, and the bladder containing n. few ouoc~s. To insure perfect quiet­
ne8~, nnd to prevent pain, chloroform may be used; and if the bladder be 
empty and the stone is not found at the neck 1 a little tepid boracic lotion 
may he injected. The sound should first be pushed as far as possible along 
the base of the blallder and withdrawn to the neck, so as to examine the 
bnse on the right of the midline; the upright beak is rota.ted through 90° 
in either direction and the back to the vertical between each withdrawal 
of l-k inch; the left base is then similarly examined, and in the great 
majority of cases of stone the calculus will be struck in this part of the ex­
amination ; if not, the beak is turned down and the region behind the pros-
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tate explored, as a. calculus may lodge in a foosa here when the prostate is 
enlargtd; lastly, the posterior surface and postpubic region must be exam­
ined for a. more or less completely encysted stone. A finger i~i rulo may 
be an aid, an<l with a hand abo~·e the pubes is sometimes the best means of 
detecting, nn<l always of estimating, the size of a \·ery large stone; in chil­
dren also this method may be practised. If the patient change his position 
a. little, sit up or wnlk about a bit, a stone may come within reach of' the 
sound i rnrying the quantity of fluid in the blad<lE:r mny act well, the stone 
may strike the bound as the bladder is emptied. 

'Vhen a stone is found it may be measured roughly by tapping along 
the bladder till the fa.1· end of the stone is reached, pm;hing clown the indi­
cator to the mcatus, aucl then tapping over the stone till it is lost, the penis 
being fixed; or u small measuring lilhotrite may be passed, und the stone 
grasped iu several diameters. 'Vbilst soun<ling we can estimate also the 
weigbt of the stone, anJ whether it is fixed or movable. Any of' the results, 
even death, which occasionally follow catheterization may follow sounding; 
as 1t precaution, advise rest for some hours after. If the symptoms be well 
marked, the surgeon must not be content with one unsucce!::sf'ul exploration. 

Errors in Sottnding.-These are of two kinds: first, that of assuming that 
there is no stone when none can be felt. Tbc chief circumstances which 
occasion difficulty in this respect are enlarged prostate, the dilated sinus of 
which may be sounded, the bladder being regarded as contracted (Cadge, 
British .. Medical Journal, 1886, vol. i. p. 1150), whereas it really is not 
reached ; cysts or pouches in which the stone is held i small size of the stone, 
especially in a full bladder. 

The second error is that of taking something for a stone which is not one. 
Thus, polypi or pendulous growths, portions of the bladder hardened or 
rough from thickening or ulceration, or encrusted with phosphates-hard 
scybala in the intestines, the spine of the ischium in children, e:specially when 
phimo:sis simulates the symptoms of stone, exostoses, au cl tumors of neighbor­
ing parts, have at times been mistaken for stone. It is admitted that mis­
takes are not infrequent, even by skilled hands. 

The composition of a stone may be guessed at from the history, from the 
habitual state of the urine (ucid or alkal ine),nnd any deposit from it, or from 
its roughnC:iS and hardness. l"'hosphatic stones are of quickest growth, the 
softest, and the most friable. Uric and oxalic stones are of slow growth; 
they nre hard, break into sharp fragments, and give a clearer ring or click 
than the phosphatic when struck with the sound. Stones have varied in 
weight from a few grains to 44 ounces, and in nurnher from one to some hun­
dreds, when multiple facets are often present. C. Mayo, of \Yinchester, ex­
tracte<l one weighing 1-H ounces, but it was broken; the patient lived several 
years. Harmer, of J.Torwich, in the year 17-16, extracted one entire, which 
weighed nearly 15 ounces, and the patient Jived five years. Sir A. Cooper 
extracted oue entire, weighing 16 ounces, and ~Iott, of New York, in 1834, 
another, weighing over 17 ounces, from a man of twenty-one, but the patients 
died, nn<l tbis has been the result in several cases of removnl of heavy stones 
(23-25 ounccs)-lately recnrded exceptions being Mr. T. Smith's case (Lan­
cet, August, 1086), with a stone of 2-1~ ounces, and Thompson's, with one of 
1-1 OUnCe8. 

TREAT"IEN'l'.-The indications are: (1) To remove the stone, in the way 
which invnlves least risk to the patient; (2) to get rid of the morbid state of 
the urine, that the stone ruay not recur (p. 746); and (3) to cure or alleviate 
any local disease of the bladder which the stone may have excited i this often 
follows removal of the cause, but the remedies for cystitis (p. 777) ruay be 
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required. Three methods have been employed for the removal of stones: 
(1) "olulion; (2) Lithotrity; and (3) Lithotomy. 

11) LrrnoLY~JS, OR SOLUTIO~ OF Sro~E.-Sir B. Brodie long since 
showed that 7>!to.'(plwtic calculi may sometimes be dissolved altogether, and 
sometimes be so disintegrated or reduced in size thnt they may escape through 
the urethra, by means of injections of very dilute nitric ncid,as recommended 
for chronic cystitis. Sir ,V, Roberts, in his Disea.<Jes of the Urinary Organs, 
give:-; the results of' his experiments on the solution of uric stones, but tl.1ey 
are not encouraging, and, in face of thP. success attending ruoclern lithotrity, 
litholy:sis niay now be disrt'garded. 

c.~) LITITOTHITY.-Dqinition: Lithotrity is an operation for crushing a 
stone in the bladder into fragments of such small size that they may be 
removed through the urethra without the use of the knife. 

In 1878, Prof. Bigelow, of Boston, United States, introduced a most im­
portant modification of the previous practice of lithotrity. Up to that time 
it had been customary to prolong the operation over a numbl'r of sittings, 
each of only a few minutes' duration, chloroform beinp: often unnecessary. 
It was thought that by a number of short sittings the effect of in~trumeutal 
violence on the bladder would be reduced to a minimum; and after each 
operation the patient was kept very quiet, that the irritation from the frag­
ments might be as slight as possible. Bigelow did not consider these argu­
ments well founded, and urged that whatever the size or nature of the stone, 
if only it were considered possible to crush it, it should be removed at one 
operation; he considered that retention of the broken fragments in the 
bladder was far more likely to set up cystitis and other complications than 
was a prolonged sit.ting and the use of large and powerful instruments, pro­
vided that all the fragments were removed nt the same time. 

Great and btartling as wns this change, it appeared so rational that other 
surgeons were not slow to adopt it, and now Bigelow's operation (litholapaxy) 
may be looked upon as the operation of lithotrity. 

lxsTRUMBNTS: (1) Lithotrites; (2) evacuating catheters i (:3) nu aspirat­
ing bottle. 

The litltotrite (Fig. 269) will vary in size and power with the amount of 
work required of it, and should never be forger than is really 'necessary. For 
very large, bnrd stones instruments of the greatest power and strength are 
required, and Dr. Freyer has suggested the addition of a crns:;bar to the 
wheel of the instrument for use in such cases; but usually the broad-edged 

F10. 269. 

(This, and li1,.~. 2W, 271, leutl•)-Sir 11. Th1'nlP''"ll.) 

wheel (Fig. 269) of Sir ll. Thompson's litholrite gives ample power. To 
seize and break a large stune into fragments a. 1ithotrite is employed of 
which the Jemnle blade is largely fenestrated (Fig. 270), so that the well­
serrnted male blnrle passes deeply into it when screwed home i then the large 
fragments nre broken up again and again by a lighter instrument of which 
the female blade is prrforatcd rather largely at its heel (to allow detritus to 
escape), and the male blade is wide, roughened, and fiat, or very slightly 

oO 
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wedge-shaped. Medium-sized uric acid stones and Jarge fragments of hard 
calculi may be tl'eated by one lithotrite-the "semi-fenestrn.ted" (Fig. 271) 

F10. 2i0. 

-which is a compromise between the above, the female blade being fenes­
trated nnd the male blade being wedge-shaped at the heel where it fits into 
a cleft in the female bln<le, both being wide and solid, for pulverizing, in 
front. The handle is either round and fluted (Thompson), or octagonal 
(Teevan), and of sufficient size to afford a firm hold. The button (a, Fig. 272) 

F10. 272. 

a, thumli.plntc; li, (!(;row; c, wheel. Tiu• nugle of the fcmu.lo hl;1dc, d, i5 rc1Jre~cutod much too open. 

when down acts upon the screw-catches (b), and thus connects the two 
blades; when pushed up by the thumb of the left hand, which grips the 
handle in crushing, it permits a free sliding movement of the male within the 
female blade, used for opening the blades and closiug them upon the stone; 
when the stone is seized, the thumb-plate is drawn dowl1, and now only a 
screw-movement, produced by turns of the wheel (c) on top of the male 
blade, is possible i this is used in crushing. The student should render 
himself practically familiar with these movements. 

The blades should not flt so closely as to render it possible for the mucous 
membrane of the bladder to be nip.red between them when they are closed; 

E\'R'-'A.utingcnthetrr. 

their margins should be well bevelled, and the sliding movement should be 
perfectly free. 

The evacuating catheter (Fig. 273) should vary in size from No. 14 to 18, 
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according to the size of the stone and of the urethra, and should be mn<le of 
8ilver, and slightly cur\lecJ at the end; the eye (A J :shnulJ be large and placed 
nt:ar the extremity of the catheter on the upper surface. 

The A,11pirnlor.-~fany forms are use<l i the desiderata are that it be easy 
of mauipulation, that the frag111ents removed be visible, and that it be im­
P?,.:;ihle w return them into the bla Ider when once they ha\·e been removed. 
81r 11. Tl.wmp-~ou's aspirator (Fig. 274) meet.a these and others. 

F10. 274. 

Sir Denry'Ihomp!!On'a a:ipirator. 

The 71reparalory treatment consists in correcting disorder of the dicrestive 
organs, uncl allaying irritation of the urinary organs, by hip-baths, o

0
piates, 

aud the recumbent posture. 
The danger of the operation is mechanical injury to the urethra and 

bladder. .lhe great aim should be gentleness. An anresthetic should 
always be given for Bigelow's operation. 

Operation.-The patient should be placed as for sound ing (p. 78:3). The 
pelvis should be raised four to six inches if the prostate be much eularged . 
The object of raising the pelvis is Lil get the stone a.way from the neck of the 
bladder, the pa.rt most l i;tble to injury: and especially if the prostate be 
enlarged, otherwi~e it caunot he rear.hed at all. h The centre of the cavity, 
an1l space beueflth it/' says Sir H. Thompson," form the area of operation." 
Tbe blarlder should coot11iu a. little water; it usurdlv suffli?es to de:iire the 
patient to hold it for n couple of hours before the ·operation. Thompson 
does not cou:;ider the presence of water in the bladder to be essential. 

The lith11trite, warmed anrl oiled, is now most gently introdurecl. After 
it has entered the fixed urethr•-\ it should be held iu the mid-line, somewhat 
inclined toward the nhdoruen, anJ a\lowe<l to sink by its own weight into 
the membranous part i then with slight rocking movements its handle is 
cautiously lowered between the thighs and the instrument simultaneously 
pushed on. Difficulty must never be overc1)rue by f.1rce, or the heavy instru· 
rnent will leave the urethra. When in the bladder the lithotrite is used as 
a sounrl to find the stone. The next step is to seize it. There are two ways 
of doing thid: (1) If the lithotrite with the blades pointing upward be 
pressed upon the floor of the bladder, so as to make a fossa. there, the male 
blade dp1wo out geutly and then pushed down,. the stone will usually be 
caught at ouce; nnd after it lrn.s been crushed this process ma.y be success­
fully repentetl again nnd again wit~1 the fragments (Thomps)ll). (2) Should 
thid method not succeed, and, ult11nately. wheo but few fragments remain, 
use the lithotrite as a sound till the stone is found i then cautiuudly opeu the 
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blades, keeping the female blade fixed, seize the stone, draw down the thumb­
plate, and rotate the lithotrite till the blades point upwnrd; in this latter 
position, with the blades surrounded by urine, nll crushing is done. Oup­
posing the stone to be thus caught, the screw is gently turned till the grip 
is secure; then a sharp turn should be gi\•en to the wheel, and the stone will 
break into four or five pieces; the male blade must then be withdrawn and 
one of the fragments picked up and similarly crushed . Having once found 
the whereabouts of the fragments, little moyeruent, other than rotatory, of 
the lithotrite should be permitted by the left hand. When all the larger 
fragments appear to have been broken up it is well to remove as much of 
the dCbris as possible before proceeding further; the male bla<le of the 
litbotrite should be screwed well home, and the instrument removed. The 
evacuating catheter is introduced into the bladder, the aspirator bottle 
charged with warm boracic lotion adjusted to it, the bottle squeezed, a cur­
rent of lotion injected into the bladder, and, on relaxing the pressure, tbe 
bottle sucks out the lotion from the bladder, and with it numerous fragments 
of stone; this is repeated so long as the result is satisfactory. A lighter fiat­
bladcd, or serni-fonestrated instrument may then be introduced, and the 
fragments still remaining in the bladder thoroughly pulverized; another 
aspiration may remove all the debris, but if any fragment be felt rattling 
against the evacuating catheter but not pas::.ing along it, the litbotrite must 
be introduced once more. The evacuating catheter and aspirator form a 
very efficient means of detecting the last fragment, for the suction draws all 
fragments toward the eye of the catheter, and if they are too large to pass 
they will be felt rattling against it; but it is generally admitted that in fas­
ciculated and saccu1ated bladders the last fragment may be miesed, from its 
not being drawn out of some recess into which it has faJleu. 

The after-treatment io in most cases limited to that of a slight subacute 
cystitis; sometimes the patient complains early of pain about the bladder; 
this is best allayed by a hot hip-bath and a morphia suppository; with the 
view of preventing cystitis, the patient should keep in the recumbent posi­
tion for the first five or six days, and should take frequent doses of potash 
solution in barley water to neutralize the acidity of the urine; frequent hot 
hip-baths are also of much value. Sir H . Tbompsou states that the urine 
is frequently clear till the fourth or fifth day, and that then the cystitis 
commences; great care should, therefore, be taken until this period has been 
passed. 

Besides cystitis other complications may arise. The most common are: 
an attack of rigors, like those after operations for etricture (p. 763); pros­
tatitis or orcbitis, for the treatment of which see pp. 766 and 811; a tony of 
the bladder, which becomes full and overflows, considerable distress and 
constitutional disturbance often resulting before the state of the bladder is 
detected. A rubber catheter must be paesed thrice a day, or tied in if its 
passage cause much pain, till the bladder regains power. 

If death occur it will usually be from interstitial nephritis; pyremia, 
exhaustion, and peritonitis, usually from a sacculus or from injury, are other 
causes. Before the patient is discharged cured, he should be most care­
fully sounded, and eent on a jolting journey. 

Since the introduction of the" single-sitting" operation the contta-indica­
tions of lithotrity have been lessened in number; it may be stated that for 
patients ofnny age above puberty, not suffering from any obstruction of the 
urethra or prostate preventing the introducti0n of instruments of sufficient 
size, litholapaxy is the best operation, provided the calculus be not of extreme 
hardness or gigantic size. Sir H. Thompson states that the largest stone he 
has yet crushed weighed two and three-quarters ounces, and was composed of 
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uric acid; the operation lasted seventy minutes. In India, Keegan crushed 
a stone of three R.nd hlllf ounces, and the patient went horne on the fourth 
day; Freyer also successfully crushed a uric acid and an oxalate stone, each 
weighing over three ounces. 

Lithotrily in Chilcfren.-The success of lithotomy in children is so great 
that for a long time surgeons hesitated to apply lithotrity to them, fearing 
that the injury done to their delicate and sma11 urinary passages by such 
rough instrumentation would cause a high mortality; but apparently theory 
led thew as much astray here as in lithotrity at several sittings. Litho­
lapaxy has been practised extensively during the last few years, and with 
excellent 1·esults, by Keegan and other Indian army surgeons. Keegan 
(Ind. JJfed . Gaz., June, 1885) reports 42 cases, aged 2-11 years, with 1 
death i the stones varied from 5-308 grains (average 128 gra.ius), and the 
average stay iu hospital was less than one week. He states that boys of 
4-6 years will usually bear a No. 7-8 lithotrite, and of 8-10 years a No. 
8-10 lithotrite, the evacuating catheter being. one or two sizes larger. He 
uses small fonestrated lithotrites which pass easily, and crush fine, so that 
a large catheter may not be wanted, and employs the aspirator freely i he 
deprecates all force and hurry. Some case.:; in which no lithotrite, however 
small, cau be used with safety, will remain for lithotomy i probably also cases 
of' large oxalic stones. Cadge (Zoe. cit.) thinks the advantages of lHholapaxy 
as compared with cutting in boys will be : a mortality of not more than two 
or three per cent.; no risk of bleeding, wound of rectum, or :ieminnl ducts i 
quicker recovery, and probably greater ease. 

Freyer has used litholapaxy with much success in girls. 
It must be observed, in conclusion, that the benefits of lithotrity are most 

fully shown when patients apply for relief at the earliest possible period 
after the descent of the stone into the bladder. 

(3) LnuOTOM.Y.-Definition: The best definition of lithotomy is the 
homely English phrase, cutting for the stone. 

The indication for this operation may be defined to be, the presence of a 
stone in the bladder which it is not judged expedient to remove by lithotrity. 

The only contraindication is the presence of such serious organic disease, 
especially of the kidneys, as would render death the almost inevitable result 
of the operation. But the su~geon is not justified in withholding the only 
means of relief, if the patient desire it, merely out of regard to his own mor­
tality statistics. 

Lithotomy in the male m:iy be either perineal or suprapubic, and the peri­
neal operations are divided into lctlercil and median. The lateral operation 

r~~~::iefo:: otti!! ~~~st~~= n8~dlli~chi~~;:c::tr:ssi: j ~t0~~ts5;:~~~~~~~~;e~s!~~ 
and involves free division of its prostate gland. The median operations have 
been devised to avoid these dangers i in them the incisions" are limited to 
the central part of the perineum, and are made in the line of the raphe itself 
or transverse to it, and lie mainly between the anus an<l the sympbysis 
pubis. They do not approach the rami or the great vessels, nor do they 
run transversely near to the origin of the branches from the pudic artery. 
In no case do the incisions reach the external limits of the prostate gland." 
(Thompson.) 

The lale1·al operation is doubtless the safest, if one operation be app1ied 
indiscriminately to nil cases. There are many variations in the manner of 
performing it, and in the instruments employed by diff~rent surgeons. 
LATERAr~ LrrHOTOMY,-Instruruents: a sharp-pointed lilhotomy-knife 

(Fig. 275) i a straight probe-pointed knife, to enlarge the internal incision, if 
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necessary; a curved staff, deeply and widely grooved helow and to tl1 c lrfi, 
along the whole curve, and as large as the urethra will tnke i fnr"<'P~ (Fig. 
276), straight and curved, of various sizes; an<l scoops (Fig. 277) fur ex-

Frn. 2i5. 

SirW.Feq;us"<.)u'slitlwtomy-knifc. 

tracting the stone; one or two sounds; artery and clamp-forceps, au air­
tampon or petticoated tube, and a 4-ouoce brnss syringe. Tbe forceps shou ld 
have long blades, curved so as to retain the stone without undue pressure, 

Fro. 27C. 

Walto11'alitbotoniy-fo1cer•s; theblact{"',ar~"''lid. 

and largely fE>nestrated, the openings being filled with a bit of linen sewn in; 
sud1 afford a firmer hold, take up less room, aud are le::'S likely than solid 
blades to crush the stone. Richard Davy's fir:ihing-net forceps are very iuge­
nious, add less to the bulk of the stone than even the scoop, and they catch 

FIG. 277. 

Lithotomy-scoop. 

debris in case of fracture. A table about 2! feet l1 igh 1 properly covered, 
should be placed with one end toward a good light. 

The bladder may contain a little uriue-as much as would col1ect in an 
hour; it is better em ply than full, for if the bladder he empty the stone will 
be close to its nerk i if full when cut into, inEteafl of contracting regularly, 
it falls together in folds, which may entangle the stone. 

The bowels should be cleared the day before by castor-oi l, and on the 
morning of operation by a simple enema. 

The anresthetic is gh·en. Then the staff is introduced, nnd mafle to touch 
the stone if possible, to make it clear to the operator and his ai:;sistants. If 
the staff does not do so, a sound must be used 1 and should this not strike the 
stone, the operation must be postponed, for the stone may have been pa!:sed 
since it was last detected, or some mistake may hnve been made on previous 
occasions. 

'Vhen satisfactorily introduced, the staff is held by the most trustworthy 
assislaut, standing on the patient's left i his rig-ht fingers grn!?<p the shaft, and 
keep the penis up, the r ight thumb rests ag-ainst its handle, and his left 
fingers raise the scrotum; the concavity of the staff bears firmly nt some 
point against the pubes. The stuff should not be allowed to vary from the 
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position in which the surgeon ultimately places it. Operators differ as to the 
best position; some hook it up under the pubes, with the handle vertical, to 
diminish the lateral bulging of the rectal ampulla; 
some pre~s it down into the perineum, and often a Frn. 278. 
little to the left of the rnphe, that its groove mny 
be the more easily reached; others renrler the 
membranous urethra. accessible by inclining the 
handle of the staff: hooked under the pubes, 
strongly. towaril the abdomen, the penis being 
moderately stretched. We think that the lattei· 
position is best until the staff is reached (Cadge), 
but that for the second stage it should be hooked 
up strongly, with the handle vertical (Fig. 279). 
'fo expose the perineum thoroughly, flex and sepa­
rate the thighs, bend the knees, and place each 
heel in the corresponding palm; the band and 
foot should then be firmly bound together by a 
bandage (Fig. 278) about 1! yards long, the 
centre of which is fixed by a clove-hitch around 
the wrist, whilst the ends are carried, in figure-8, 
round the ankle and foot, and include the hand. 
Pritchard's anklet and bracelet, buckled round Hiuul am.I foot ~ured for 
ankle and wrist, can be securely hooked together Jithotomy. 

or unhooked in an inf\tant. Clover's knee-crutch 
and sling also act well. Next bring the buttocks to the edge of the table, 
and shave the perineum. An assistant on ench side faces the surgeon, 
throws an arm O\·er each leg, grasps the foot on the inner side, presses the 
knee into his axilla, nnrl thu8 flexes and holds apart the thighs; they should 
be held symmetrically, and by their leverage the perineum should be steadied 
in the position desired by the surgeon . The assistant on the surgeon's right 
may sponge, if neces::iary. The surgeon now sits, with his back to the light, 
in front of the perineum, and sees that it is square before him . Ile then makes 
out the position of the pubic arch and the tubern ischii, nncl, lastly, passes 
his left forefinger, well oiled, into the rectum, to ascertain the size of the pros­
tate, and its depth from the surface, and to arrange the stn.ff us he wishes. 
This exploration further makes the rectum contract to the Rmallest bulk. 
The finger. when withdrawn, should be thoroughly cleansed in strong sub­
limate lotion; or the right forefinger may be used. 

Everything beiug now prepared, and the surgeon having his instruments 
at his right hand, he fixes and steadies the skin of the perineum with the 
fingers of the left hand, taking care not to draw it up. Then he commences 
by a free division of the skin and fat, entering his knife just on the !~ft side 
of the rapht!, in the adult, about one and three-quarter inch in front of the 
anus, cutting downward with a sawing motion, to midway between the anus 
and the left tuberositv; this incision is shallow aboYe, but enters more and 
more deeply into the lschio-rectal fossa. The blade of the knife should next 
be run along the surface of the exposed fat and cellular tissue, and then the 
forefinger of the left hand is thrust into the wound, about its middle, to feel 
the stall' in the membranous urethra. Guided by the finger-nail, which is 
toward it, the knife divides, by a touch or two, the base of the triangular liga­
ment, the fibres of the transversus, or any other tissue covering the staff, until 
the finger feels the groove of the stnff in the membranous urethra. There 
should be no hurry to reach the urethra, no attempt to touch the staff with 
the knife-point in the first puncturei such will almost certainly lead to open­
ing the bulb instead of the membranous part, which must he approached 
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somewhat from below; but slight division of the bulb is probably frequent 
and harmle~s. This is the first stage of the operation. 

FIG. 2i9. 

)fo.f,. t,fr11tth1_inlotht'MaJ<Jer,:t0J<ifliuldiu;tl1eknifu-"likeadinntr·knlfo." 

The left forefinger-nail is now to be well fixed in the groove of the staff; 
the knife is slipped in over it, with its flat surface placerl at an angle of at 
least -!5° with the rapbe; its point is made to pierce the tfa.sue covering the 
staff, to enter the groove and to slide along the groove towards the bladder, 
dividing the membranous part of the urethra and the edge of the prostate. 
Some surgeons advise that the lengLh of the cut in the prostate be regulated 
by the angle of the blade with the staff as it enters, and that the knife should 
be withdrawn in the groove of the staffi but practised lithotomists usunlly 
prefer to make tl1eir prostatic wound by cutting down and out as the knife 
is withdrawn . Until thi:; is done, the left forefinger remains in the wound 
pushing the rectum back and to the right. This completes the second part. 

Now the left forefinger is gently insinuated along the staff into the bladder 
with a rotatory kind of motion, dilating the parts as it enters, an<l feels for 
the stone. Next, the assistant removes the staff, and the surgeon cautiously 
introduces the forceps o\·er the fioger into the bladder-the finger bciog 
withdrawn as the instrument enters; at this moment, the forceps are opened, 
an<l with a turn of' the wrist, giving a scooping motion to the open bla<les, the 
stone is caught as it is brought wilhin their jaws by the gush of urine that 
escapes. The sides of the wound fall together so closely, that little urine 
escapes till the finger is withdrawn. 

If the stone he not caught in this way, the forceps must be closed, brought 
into con tad with it, the blades opened and ma<le to grasp it i if sf!izcd appa­
rently acroes its long axis, it is relinquished and seized ngain-then lt is 
extracted by cautious, screwlike, and rocking movements of the forceps, in. 
the axis of the pelvic outlet-down and back, where the interval between the 
bones is Jargeot. The forceps should be withdrawn with their ~reat~t width 
in the length of the prostntic incision, nud the surgeon should try to make 
the part:; gradually yield and dilate i but more ur Jess tearing is very com­
mon, if not constant. 

The prostate mu.st not be drngge<l down in front of the stone and jammed 
agninst the pubic arch; it is ::10metimes necessary to push it back over the 
forceps with the left forefinger. Great care should be taken not to crush 
the stone. 
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' Yhen the stone is extracted, the bla<l<ier mu~t in all cases be most care­
fully explored by the finger and band above the pub£::), and, if this be un­
satisfactory, by the sound, for other stones or fragments; if the bladder con­
tain much clot, it should be washed out with boracic lotion. The greatest 
care is nece::sary when the stone bas broken or chipped, when multiple stones 
have been removed, and especially when, under these circumstances, the 
bladder is fasciculated. 

Lastly, nil bleeding having ceased, the wouud should he thoroughly 
swabbed with chloride of zinc (grs. xl ad 3j) and then covered with iodo­
form i for twelve to fourteen hours a large gum elastic or stout rubber tube 
may be 1le~irable. 

Difficulties and dangers in the operation.-(1) The external incision should 
be free, and brought low enough down, that the urine may subsequently 
escape freely without infiltrating the cellular tissue; it must not be deep 
high up over the bu lb. 

(2) Ia small, fat children it is sometimes a little difficult to distinguish 
between the staff and the left pubic arch, and I have seen the latter cut 
upon for some time. 

(3J The urethra must not be opened too much in front; the membranous 
part is to be aimed nt, though wound of the bulb is probably frequent and 
usually hnrmle>S. 

( 4) Groat care must be taken that the knife is well in the groove of the 
staff and properly lateralized, before pushing it through the prostate, and 
that during this act its point does not leave the groove for an instant. 

(5) "'ound of the rectum is most likely to occur in this deep incision, 
when the knife blade is too Yertical. 

(6) Wound of the trunk of the pudic, on the other hand, may occur if 
the blade is too horizontal. It is scarcely pos.:iible to wound this vessel by 
the superficial cut in an adult, so deeply is it placed on the obLurator; but 
in a child, I have seen it wounded by n cut ending too near the tuber ; it 
was easily secured. 

(7) Wound of the back of the bladder may occur if the knife point is 
permitted to leave the staff in the onward thrust i the staff may be driven 
through it, usually by an accidental blow on the handle; and it must be 
regnr<led as possible from the most violent use of the forceps. 

Fio.280. 

Ani111"rn•1\vlrwofthoput~nl th,. n~kof tho bladdl"r conc:crnrt! In litholom}•: aa, \'n!<ll. 1l••f<'r1•ntia; b, 
\"or-frulw ·l'rninal1·-; c, 1•n»1tah1 with cut in the l~ft Jobe; d d, uretl!r~. (Bryant, iu Ulncel, 1''cb. 11, 1S~3.) 

(8) The iucision in the prostate is important from several points of view. 
The direction of the incision is that in which the longest cut-about three~ 
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quarters of an inch-within the limits of the gland is pos:iible (Fig. 280). 
If the incision be too short to permit the pas,.age of the stone, the gland is 
almost neces:.-.arily torn (usually down towarJ the rectum), both it and the 
surrounding ti!o5sues are more or less bruised, and are, therefore, more liable 
to inflame and slough under the irritation of urine; whence it follows that 
the mortality after perinea} lithotomy increases rapidly with the size of the 
stone. 'Vhat then should be done if, in a lateral lithotomy, the stone can­
not be extracted easily through an incision wilhin the limits of the left lobe 
of the prostate? Practice differs. Some woult.l dilate-i. e., tear, the pros­
tate as much as possible, in the hope that the stone might be dragged 
through; others upon finding a real difficulty would divide the right lube 
like the left; others again, and among them Cadge may be mentioned, prefer 
to extend the wound in the left lobe beyond the prostatic capsule. The 
dangers of' the latter course are said to be hemorrhage and extravasation of 
urine into the pelvic connective tissue. Hemorrhage from the prostatio 
plexus is certainly a risk, especial ly in the old; but infiltration of urine is 
un likely so long us an easier way out of the bladder is provided. After the 
extraction of large stones, the prostatic capsule having perhaps ultimately 
been divided, suppurative pelvic cellulitis has no doubt been frequent, but 
evidence of extravasation has been unusual, whilst that of bruising and 
sepsis has been ample. It would ~eem best, therefore, when there is diffi­
culty, on account of its size, in extracting a stone, even with the scoop or 
fishing-net forceps, to notch the right lobe so far as it is possible from a left 
wound; and 1 if this does not g ive room enough 1 to extend the left incision 
suffici~ntly to do so. The que~tion is not now so important, for stones above 
two ounces in the adult male ought, where crushing is impossible, to be ex­
tracted by the suprnpubic and not by a perinea} operation; indeed, the high 
operation has beeu successfully done by a surgeon who found, on performing 
lateral lithotomy, that the stone was larger t.han he thought. This course 
would certainly be preferable to introducing one of the formidable stone­
crushers formerly employed to break up calculi which could not be dragged 
whole through the perineum. 

(9) Difficulty in reaching the bladder with the finger may be due to a fat 
deep perineum or to a large prostate; the stone is not then felt, and there 
may be some difficulty in introducing the forceps. Some su~geons employ a 
blunt gorget, the point of which runs in the groove, to dilate the wound, 
and pass the forceps in the hollow of the gorget; but usually these enter 
easily if guided by a fin~er to the prostatic wound. If the stone be very 
large in such cases the difficulty rnay be extreme, and if it break it is hard 
to be sure that all fragments are out. But there is another way in which 
difficulty in entering the bladder may arise, especially in children in whom 
the parts are small and soft, and the bladder is more an abdominal than a. 
pel \ric organ. Instead of insinuating his finger through a wound in the pros­
tate, between the latter and the staff, the surgeon pushes the bladder before 
him, perhaps tears it altogether from the membranous urethra, forces his 
way between the bladder anrl rectum, and makes a space, which bas been 
taken for the contracted bladder, in the recto-vesical connective tissue. But 
he will be conscious that his finger has never pa~sed throu~h the tight ring 
of the neck of the bladder. If' the mistake is discovered before the staff is 
withdrawn it is easy to enla.rge the wound in the prostate, but when the 
staff has been withdrawn it has usually been found impossible to reintroduce 
it, and the stone has been left in the bladder. This accide11t would never 
occur if, after the deep incision, a Jong slender director (C. lleath) were 
passe<l along the groove into the bladder, the staff with<lrawn, and the finger 
insinuated into the bladder between the director and the urethral roof; or 
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if a pair of dressing-forceps were similarly introduced an<l used to dilate the 
opening. and even to remove the stone (Cadge). 

(10) Difficulty in seizing the stone will arise when the stone is encijsled 
in a sacculus, from the mouth of which a small portion only, often encru~ted 
with a cap of phosphates, protrudes. This cap may break off and form a 
separate stone, which is removed easily, the encysted calculus re~aining 
undiscovered. In dealing with an encysted stone the surgeon must endeavor 
with finger nail and scoop, aided by a finger in the rectum, to dislodge it; 
notching the margin of the sac is even more perilous than the above proce­
dures. Should careful sounding reveal the state of matters, the suprapubic 
operation should be selected, that direct vision may guide. Encysted stone 
is likely to be met with only in elderly men, behind an obstructing prostate; 
but it has been found even in women, in sacculi which verjr likely a re con­
genital. If the stone lie iu a vaginal cystocele or a c:ystocele behind the 
prostate, a £nger in the vagina or rectum may lift it within reac:h of the 
forceps. 

(11) Fracture of the stone and mu1tiple calculi have been alluded to. 
The varieties of this operation are the following: J\Iany surgeons have 

made unimportant changes in the operation as above described. But the 
following seem to rank as varieties: Buchanan, of Glasgow, employs a rec­
tangular staff, with the shorter branch grao\ed at the side. The surgeon 
passes the left forefinger into the rectum (where be keeps it during the whole 
operation), feels that the prostate is between his finger and the short branch 
of the sound, keeps the ang1e of the staff just in front of the g1and, and de­
presses the handle, so tbat the angle may project in the perineum between 
the anus and the bulb, and that the left thumb may feel the groove. The 
handle is now committed to an assistant with instructions to depress it 
steadily and keep it in the same posi'tion. The surgeon then plunges a bis­
toury inti) the gl'Oove of the staff in the mid-line just in front of the anus. 
The bistoury (a, straight instrument whose blade, cutting on both edges near 
the point, is of the same length as the short branch of' the staff) is pushed to 
the extremity of the groove, being kept strictly at right angles to the handle 
of the staff: In withdrawing it, it is made to cut at first outward and down­
ward, then directly downward, so that the incision turns, as it were, round 
the finger in the rectum. The advantages of this operation are said to be 
that it is simple, easy, free from hemorrhage, because removed from the 
transverse vessels of the perineum; that the incisions are small, and yet the 
wound is roomy, from the extensibility oftbe rectum. 

Avery, of Charing Cross, invented an ingenious staff from which, by turn­
ing a handle, a trocar was made to pierce the perineum from within, thus 
making it impossible to miss the bladder i but his instrument has been sur­
passed by that of Smith, which has often been highly spoken of as renderiug 
the operation very easy and certain . 

APTER-TREATMENT.-A suppository of morphia may be introduced before 
the patient is removed to bed. The patient should lie upon a mackintosh 
on his back with his shoulders elevated; large sponges (changed every six 
hours, washed in water, then in boracic lotion, before they are dried) should 
be used to soak up the urine. Some surgeons introduce a large gum-elastic 
tube through the wound into the bladder for the urine to flow through for 
the first tweuty·four hours, or the surgeon may introduce his finger after a 
few hours to clear the wound of coagula. Pain must be allayed by morphia, 
the wound kept perfectly clean, the diet nourishing, and then in favorable 
cases the urine begins to flow by the urethra in about one week (sometimes 
in two or three days) , and the wound heals completely in four or fi\re. It 
often becomes covered by a membrane (p. 154) . 
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Complicatiolls.-(1) Severe hemorrhnge may proceed at the time of the 
operation, or after it, from the superficial or transverse artery of the peri­
neum, from the artery of' the bulb, or from the prostatic plexus of' v<:ins i 
rarely f'row the pudic. The bleeding orifice should be secured with n liga­
ture if possible; by drawing the wound well open or pre::;sing up its £11,or 
with a. finger in the rectum, we may be able to seize the ve!;sel with clamp­
forceps, which may be left on the vessel for a few hours; if this be impo~si­
ble, the bleeding point must be compressed as long as may be necessary with 
the finger. A ~enernl venous or arterial oozing must be checked by ice in 
the wound, or, better, by a sponge in hot water i these failing, by plugging 
the wound. The best plug is the u air tampon" of Buck:stou Brown i it con­
sists of a gum-elastic tube surrounded by an fodia-rubber hag, which can be 
distende<l with air through a stop-cock; the tube is placed in the bladder 
and the bag blown up. An efficient substitute may be extemporized by 
putting a "petticoat" of' linen round the tube, and after the latter is placed 
in the bladder, plugging the space between it and the petticoat with pieces 
of boracic lint. In forty-eight hour.s the tube and plug may be removed 
to~ether. Plugging should never be resorted to lightly; the blood is often 
forced into the pelvic connective tissue, and even up to the kidneys. there to 
decompose nucl excite suppuration . Care should be taken that bloo<l does 
not accumulate in the bladder. This may be suspected if the patient become 
pale and exhausted, the bladder full, and painful straining set in, for natu­
rally there is but little pain after lithotomy; and it must be com hated by 
washing out clots with boracic lotion, and then inserting a tube to keep lhe 
bladder empty and at rest. If the bleeding is severe it must be dealt with 
as above. Primary hemorrhage and shock and secondary hemorrhage cause 
a good many deaths. Urine may be similarly retained in atonied bladders 
and cause much suffering before it is found out. 

(2) Pelvic cellnlitis, usually suppura.tive, is often indicated by adynamic 
fever, and even this may be low. I hrwe once or twice found a slightly 
tender swelling in the mid-line above the pubes, which turned out to be an 
abscess. Cadge has noted the presence of urine of fecal_ smell as a sign of 
abscess near the rectum. The wound should be explored with a finger, that 
any pus in its neighborhood may be let out. A swelling such as the above 
should be n~pirate<l and incised if pus be found: 

(3) Simple peritonitis is recognized and treated as usna.l. It may rise from 
wound of' the bladder, extension from a sacculus, or pyromia. 

( 4) Pycrmiia accounts for one-fourth of the deaths. 
(5) Interstitial nephritis, as usual, is chiefly responsible for the mortality; 

about one-third of the deaths seem to fall to its share. 
l\IEDCAN LtTHOTQ:\lY.-The bilateral operation is performed by making a. 

curveJ iuci~ion, with the convexity upwar<h, from one side of the perineum 
to the other, between the anus and bulb of the urethra; opening the mem­
branrms portion of the urethra upon a median staff, and then pushing a 
donble bi•IOltri cac/Li into the bladder, by which both si<les of the prostate 
may be di\1ided . 

.Allurlon's opPralion.-Au operation on the same principle was proposed 
by Allarton ( Litho!omy Simplified, 1854; A Treatise on Jlodem .Jiedian 
Lithotomy, 186:l ). A staff with a central groove is iotroduce<l and held firmly 
against the pubc.:i. The operator introduces his left forefinger into the anusi 
and prc;ising its p1>int against the staff into the prostate, passes a long-hanrlled 
straigM·pc>inted knife into the perineum, exactly in the mid-line, nbout half 
an inch ab,>ve the nnus, tilt it hits the groove in the staff. Then he moves 
the point of the knife a few lines towards the blndrler and next withdraws 
it, eulargiug the incision upward as he does so tn the exteut of from three-
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quarters of nu inch to au inch and a half. Next he pa!'~es a loug probe 
along the grouve of the staff quite into the bladder, withdraws the staft: and 
ineinuates his left forefinger through the prostate, which is not cut but 
dilated, ubo\·e the probe. Xow, if the stone be small, it probably oomes in 
contact with the finger, nod may be withdrawn with forceps. If not, the 
wound in the pro:-tate may be further dilated, or, in cases of difficulty, the 
stone may be crushed, or the operation converted into the bilateral one. 
Amoug the advantages of' this operation Allarton enumerates the impos­
sibility of missing the bladder, the small amount of cutting and of clanger 
of bleeding. Aceor<ling to Sir Henry Thompson, this operation 11 appears 
to become dangerous, ju~t in proportion as injury by laceration or overpres­
sure, under the name of dilatation, is superadde<l to the incisions." 'Vant 
of space is the failing of' median operations; they are, therefore, not adapte<l 
for children1 nur for large stones, nur for large and rigid prostates; it is 
better to incise both sides of the prostate than to dilate beyond pa!:isiug the 
finger into the blnddl!r. But for foreign bodies not otherwise removable and 
for examination of the bladder this operation has 1mrny applications. 

SuPRAPcmc Ln·noTOMY, OR TUE HwH 0PERATJON.-ln this the bladder 
is opened where uncovered by peritoneum in the hypogastrium. Its adt•fln­
tages are: Ease of performance, greater space afforded for the removal of 
large stone, less danger of' hemorrhage1 of wound of the rectum 1 of' the ejacu­
latory ducts (leading to sterility), of fistula-though the wound has often 

be~1~0bft,!1~1!~e~1~~n~~· 6°:a~rb:~,~~~h~~e o~~~~' S1~ ~:~!~1~ v ~~g f~~11~,~~<l t~ I~:~ \~~ii 
distended with boracic lotion, to raise the line of reflection of the perilOneum 
as much ns possible and bring a large non-peritoneal surface of the bladder 
in contact with the ab<lominal wall; the penis must he rlnmJ>ld to prevent 
escape of the fluid. Petersen advhies that the rectum shall next be cliz;tended 
by means of 14-16 ounces of water in au India-rubber haµ- i he supports 
Garson in the statement that this raises the peritoneum still :lho\·e the pubes, 
whilst Barwe11 nnd Cadge maintain that scarcely one-half an inch more is 
thus gained; but nil are agreed that distention of the rectum steadies the 
bladder and renders it more prominent. Both of' these injections mui:;t be 
cautiously practised 1 for the bladder bas been ruptured, Polaillon thinks 
dilated ureters have been iujected, and the rectum has been torn. 

An incision Z-3 inches long is made in the mi<l-line, starting from the pubes, 
and deepened to the linea alba, which is opened for 2 inche~. anrl the edges 
retracted; now the bladder is cautiously exposed with two forceps, or some 
blunt instrument, the peritoueum being recognized, if exposed, and pushed 
up; the hladcler is fixed by two sutures passed well through it on either side 
of the mid-line that it may uot disappear behind the pubes when the fluid 
escapes. A small opening is next made in the mid-line of the bladder, a 
finger passed in and the stone examined, and such enlargement as may be 
found necessary is made chiefly toward the pubes, though when the peri­
toneum is clear there is no reason why its line should not be approached; if 
possible, the wound shoul<I permit extraction of the stone without bruising 
of the edges. A fiug-er in the rectum or vagina is of much assistance in 
removing the stone. ' Vhen this is effected the bladder wound should be accu­
rately closed by catgut sutures passed through its muscular coat. The 
superficial woirnd may be closed above1 a large tube being inserted below 
to make ample provi~ion for the escape of urine should the stilche~ give 
way, or the whole wou nd may be left open; the bladder muBt be constantly 
draiaed by a soft rubber catheterJroru which a weightf'd tube is carried into 
a basin of carbolic beneath the bed. An antiseptic dressing should be kept 
on the wound; and some antiseptic wool, changed every fow hours, applied 
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round the junction of the penis and catheter. The dangers of the operation 
are: rupture of the bladder or rectum, to be treated by sutures; wound of 
the peritoneum-if this occur before the bladder is opened the surgeon must 
decide whether he will proceed or wait; peritonitis from wouucl, exttn~ion, 
or pyremia; pelvic cellu1ltis1 septic or from extravasation; pyremiu, and 
interstitial nephritis. 

The special indications for this operation are: a stone too large or bard to 
be crushed; an encysted stone; perhaps some ca~es of recurrence apparently 
traceable to non-removal of the last fragment after crushing. It was for­
werly preferred to lateral lithotomy in cases of greatly enlarged prostate, 
when the tubera ischii were too close to permit extraction of the st<.1ne, or the 
hips so ankylosed that the perineum cou1d not be exposed . 

CHOICE OF OPERATION IN CASES OF STONE.-The answer which must 
now be returned to this question is very ditlerent from that which would 
have been given ten year:; ago, but it is not yet settled. Speaking of stone 
in the mate, it may be sai<l that litlwlapaxy, as the least dangerous operation, 
shouhl, whenever possible, be performed. Apparently, it cannot he Jone in 
certain cases in children because a sufficiently powerful lithotrite cannot 
with safety be introduced, but the limits of pos.:;ibility in this respect may 
perhaps be extended. Stones of 3-4 ounces in the adult have been success· 
fully attacked, but an inexperienced operator would be wiser to cut in such 
cases; below this weight, crushing should certainly be done-above it, cut,.. 
ting. Stricture is no bar to crushing, unless it cannot be so treated as to 
allow the introduction of instruments, as might happen, especially in some 
traumatic cases i but it is probable that a perinea! lithotomy with division 
of the stricture from outside would be less likely in many cases to excite 
kidney complications. An encysted stone cannot be crushed. 

In the cases above mentioned some cutting operation must be done; lateral 
Jithotomy will in children always be preforre<l to median or suprapubic, 
unless litholapaxy is abandoned because of the large ::size of the stone, when 
suprapubic must be done. In adults suprapubic lithotomy should be done 
in all cases unfit for cnushing, except in the case of severe stricture, when 
the choice between median and lateral lithotomy will depend on the size of 
the stone. 

There are two other points of view from which this question may he con· 
sidered : 1. The succe.:s of the various procedure:;. A~ regards mortality, 
litholapaxy in children, according to Cadge, will probably have a morlaliLy 
of 2-3 per cent.; in ll2 cases of adults, whose mean age was G2L 8ii· H. 
Thompson lost 3 cases, or 2] per cent. Perineal lithotomy in childreu has 
a mortality of 5 or 6 per cent.; up to 50 its mortality is probably not more 
than 10 per cent., but after this it becomes seriou:s-for example, of 169 
cases Cadge lost 29, 16 being 60-70, and 10 over 70. Further, the mor· 
tality of the lateral operation has been -10-45 per cent. with stones over 2 
ounces. Supra pubic lithotomy according to Tullier (Ashhurst'sEncyclopredia, 
vol. Yi.) has had a mortality of 27 per cent. in 120 cases at all ages. 

2. According to Ca<lge, recunence of stone from descent of a fn~sh calculus 
occur:; about once in 50 cases i but from leaving behind n fra~ment, and 
from phosphatic deposit it is much more frequent after lilhotrity than 
lithotomy, and here the suprapubic operation should have the advnntage. 
Including phosphatic masses, very probably forming 011 small fragments left 
in saca, pouches, and recesses in large prostates, Cadge thinks that probably 
1 in 5 patients suffer relapse after lithotrity; but this includei3 careless h~s· 
pitu.I patients. After 1ithotowy, recurrence at Norwich has occurred ID 

rather more than 5 per cent. 
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Stone in Women. 

Stone in women is much less frequent thau in men. The symptoms are 
much the same. Fie,·ernl operations are pracli!•ecl. 

Litliolu.paxy should be practised both in chilJren and in adult$ if the stone 
is not .too hard or too large. Sttprapubic litlwtumy ''ill probably prove the 
best operation for those left, eepeciuJly in girls; but, in adults, 1.•agi11al or 
uret!Lro-vaginol lithofomy may prove better than suprapubic for stonl:'S of two 
to four ounces, which can be thus fPWO'\'ed without much bruising, and con­
sequent non-union or sloughing of the f'clges . 

Rapid dilatution of the urethra, by WeiEs's dilator, fo1lowed by the finger, 
has hitherto been preferred for stones up to one-half ounce, even in children; 
this rarely }ea\·es incontinence, but the clanger of it will probably bring 
litholnpaxy to the fore for these cases. Divisiou of the outer lrnlf inch (the 
least dilatuble part of the nrcthra) was combined with dilatation by Sir ,V. 
Ferguason, who thus extracted a stone three inches in circumference, and 
the woman had control of her urine immediately afterward. 

Voginal and urelhro-1•agi11al lithotomy are performed by cutting from the 
vagina on tu a median i:itatr aod <li\'idwg upon it the vei:iico-vaginal, and, if 
neces:<ary, the deep part of the urethro-vaginal eeptum. After removal the 
wound is carefully sutured like a vesico-vaginal fi~tula (q. t1.). 

CIIAP'l'ER XLY. 

DISEASES OF TUE MALE GEXITALS. 

DISEASES OP TH:E PENIS. 

Prrrnos1s is a constriction of the orifice of the foresk in, so that the glans 
e:rnnnt be uncovered without difficulty, if at all; it is often combined with 
adhCjiou of the prepuce to the glans. It ruay be congenital or caust.>d by 
inflammatory swelling or scar-contraction. B esides the obstruction which 
it occasions to the functions of the organ, it prevents the wa8hing-awny of 
the secretions of the glands around the corona glnndis, and thus renders 
the pntieut liable to frequent balanitis, and in adrnuced age, it is thought, 
to epithelioma; it is a source of great trouble if venereal disense be con­
tracted. 

TnEATME:ST.-In young children the orifice of the prepuce is very dilat­
able, nod if the prepuce be forcibly retracted and any adhesiuus torn through 
further operation may be avoided by directing the nurse to retract the pre· 
puce at least once n day. Unless this treatment be adopted whilst the 
child is only a few months old, the orifice of the prepuce becomC's too rigid 
to admit of it; noel then, in order to produce a radical cure, the surgeon 
must circumcise. 

CrncuMCISION.-\Vash the parts. Clip the prepuce just where the tip of 
the glans lies with a pair of polypus forceps applying them rather obliquely, 
parallel to the corona; then hold the prepuce with forceps, slide a knife 
down the polypus forceps and relllO\'e the part beyond them; retract the 
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skin, slit up the mucosa. along the <lorsum to the corona and expose the 
glans completely i wash away all secretion and scrub with an anti.sc1Jtic. 
Then trim the mucous membrane off parallel with the corona au<l about one­
twelfth of nn inch from it, leaving the frrenum entire. All bleeding ruust 
be stopped (there is usually little in children) and then the skin of the penis 
should be accurately sewn to the mucous membrane by eight interrupted 
catgut sutures, or by a continuous suture, starting at the fncnum. 

ln adults the operation is easily conducted antiseptically. After the 
operation is completed the penis should be washed with carbolic lotion, 
sprinkled with iodoform crystals, and dressed with iodoform wool, which 
shoulJ be fixed to the (dr ied) penis, and water-proofed with collodion. The 
dressing may be left on a week, unless there be pain, redness, or swelling; 
the wound will usually be fo und healed, and the portion of the catgut 
sutures within the wound will often be absorbed . Another wool and col­
lodion dressing should be applied for a few days longer. In chancrous and 
gonorrhceal ruses disinfection should be most careful immediately the mucosa 
is slit up. 

In babies, wash and apply iodoform as above, then stretch the penis, and 
apply a narrow strip of linen, spread with boracic ointment, tightly enough 
to check bleeding into the areolar tissue or oo.dema; apply plenty of boracic 
ointment around this, and have the dresaing changed after each act of' mic­
turition, keeping the parts well greased. 

It would certainly be a good thing if the Hebrew custom were generally 
adhered to; retraction should never be practised, on a fairly healthy child, 
when consent to circumcision can be obtained. 

PARAPHIMOSIS exists when a tight prepuce is pulled back over the glans, 
coustricting it and causing it to swell. It is most commonly R result of 
inflammation following impure connection. 

TREAT:UENT.-The surgeon first compresses the glans, well oiled and 
covered with a bit of lint, between the thumbs, so as to squeeze the blood 
out of it, whilst he dra,,·s the prepuce forward with his fingers. If this fail, 
or the attempt prove very painful, the constricting band, which is at the 
orifice of the prepuce, must be divided freely in t he middle line on the 
dorsum. The constriction lies above the roll of swolleD tissue which sur­
rounds the corona. If this operation be delayed, the tissues will become so 
matted together, that the prepuce cannot be drawn forward at once, even 
after the division of the constricting band, but all pain will be relieved. fo 
a few days the tight band usually ulcerates through in the furrow in the 
dorsum; such a thing as gangrene of the glans is almost unheard of. 

EPITBELIOMA. OF THE PENIS (SQUAMOUS) generally bC'gins as a warty 
excrescence on the inner surface of the prepuce1 which increases, and after 
a time ulcerates. Fre!Sh warty growths sprout up, aurl the body of the organ 
is invaded; ulceration spreads with fetid diScharge; the urine irritates 
greatly; the glands in the groin and iliac fossm become affected, and the 
patient dies exhausted . 

This disease may be complicated with syphilis; it may1 in its earlier stages, 
be indistinguishable from vascular warts, or condylomata, if ulcerated; indu­
ration of the penis at the base of the wart points strongly to epitheliorua. 
The rule hence deducible is, that free and early extirpation should be per­
formed in all doubtful cases; and that if the disease return the part should 
be amputated . 

.AMPUTATION OF TITE PENIS.-When only the glans is involved, stretch 
the penis, aud tie a small drainage tube around its root; divide the skin all 
around the organ, at the level at which it is intended to amputate, and then 
beginning above, cut straight through the corpora cavernosa down to the 
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spongy body-the sheath of which is easily recognized; half au inch or so of 
the spongy body can easily be separated, before it is cut through, from the 
part to be removed, and left projecting from the stump. The two dorsal 
arteries and two arteries of the corpora cavernosa (in the centres of the 
bodies) are tied, the tourniquet is removed, any other bleeding vessels liga­
tured, the skin brought together loosely across the stump, the projecting 
urethra is slit up a little along its lower wall, and stitched thus open to the 
skin around i plenty of iodoform constitutes the best dressing. A bougie 
should be passed into the urethral orifice occasionally, when healing is well 
established. This is the best way to prevent a most troublesome stricture, 
and burying of the urethral orifice as scar-contraction proceeds. It can be 
done only in early cases limited to the glans. 'Vhen the disease is more ex­
tensive, less corpus spongiosum can be saved. Professor Lister modifies this 
operation by forming antero-posterior skin flaps, which are sutured together, 
and the urethra is stitched to the margins of a slit in the posterior flap. 

"
7hen the penis is iuvi>lved as far back as the scrotum, l'eruove the entire 

organ with its crura, as a<lvocated by Pearce Gould (Lancet, May 20, 1882, 
p. 821). The patient is placed in litbotomy position, the scrotum divide<l 
all along the raphe, the corpus spongiosum exposed, separated from the 
corpora caveruosa back to the triangular ligament, and then divided so as 
to leave a stump of sufficient length to be brought out of the wound in the 
perineum. The crura penis are sepamted with a raspatory from the rami 
of tbe pubes, and the incision should be carried around the penis, so as to 
divide the suspensory ligament, the dorsal arteries being secured. The 
whole penis is now removed. 'l'he end of the corpus spougiosum is cut up 
and stitched to the posterior part of the scrotal incision, the rest of the 
wound closed, and a tube in::erted. 

EPISPADI.AS.-As the front parts of the segments of the cranium, and the 
soft parts covering them, may be imperfectly developed, leaving the fiilsures 
known as cleft-palette and hare·lip, so the corresponding parts of the sacral 
series, if arrested in development, will leave fissures. The pubic bones may 
be imperfect at the symphysis, leaving a gap, completed by ligament; or 
there may be complete absence of' the anterior wall of the bladder, the 
abdominal wall, the pubic symphysis, and of the upper wall of the urethra. 
There is then a wide gap at the lower part of the abdomen, from which the 
red mucous membrane of the bladder protrndes, like a hernial or vascular 
tumor. At the lower part the papillary orifices of the ureters may be seen, 
from which the urine is incessantly dribbling. The umbilical cicatrix is 
always wanting, being blended in a scar which surrounds the protruding 
and everted bladder. This condition is called eclopia or exlroversio vesicre. 
'l'he testicles and scrotum may be well developed. If the penis is present, 
the urethra is open all along the dorsuru. 

The surgeon may, under such circumstances, content himself with mechan­
ical appliances for palliating the patient's distressing inconveniences; or he 
ma.v attempt a radical cure. 

Wooo's OPERATION (;lfed.-Chir. Trans., vol. Iii. p. 85).-A square skin­
flap is raised from the abdominal wall above and large enough to cover the 
.protruding mucosa; and a pear-shaped ;flap is cut in either groin with its 
neck toward the pubes, the two together being large enough to cover the 
square flap; the former is turned down, and the latter are twisted in over it, 
and fixed by sutures, their raw surfaces lying against that of tbe square flap, 
whilst its skin surface only is exposed to the urine. All the raw surfaces 
whence fl11ps were raised are drawn together by sutures, and the child is 
kept 1yiog with the shoulders raised and the knees flexed over a pillow. 
All the flttps should be ample, as contraction, leaving the mucosa exposed 

51 
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below, is frequent in cases that heal. "rhere thi:) exposure is only slight, it 
may be remeJied by twisting in flaps from the upper ends of lhe labia, or 
labia-like surfaces covering the testes, and uniting them to the original 
flaps; or, when the penis is present, by roofing over the urethra with a finp 
raised Jike an arch from the scrotum, or by two fla.ps raised from the penh•, 
so that when covering in the uretbrn their raw surfaces ~hall touch. A 
urinal is fitted, nnd the escape of urine in nil directions prevented by this 
operation, which has been successful in many cases operated on by Profo::sor 
'Vood and others. Contact of clothes with the lender mucosa is al!-<o pre­
vented. Much suffering has sometimes been caused by growlh of' huir into 
the artificial blad<ler, and phosphatic accumulation npon it . 

Hypo1padias is a deficiency of the parts constituting the under-surface of 
the urethra. In the first degree, which is very common1 the urethra ends 
at the buse of the glans, the frrenum being absent; this requires no treat­
meut. In the second degree, the urethra ends in the scroto-penile angle, 
rendering the projection of uriue impossible, and causing sterility. In the 
third degree, the urethra opens in the perineum, the scrotum is split, the 
testes being in Jabin.-Jike folds, and the penis very smull; these cases often 
give rise to en·\1rs as to sex, and admit of no relief. 

Wood"., operation for the relief of hypospadias of the second degree con­
sists in transplanting the upper part of the prepuce (which in these ca~es is 
usually abundant, and shaped like a hood) by means of a button-hole aper­
ture, through which the gl::tns penis is pushed, so as to bring a bridge-like 
flap of the skin over the deficient urethra. The skin surrounding the latter 
is turned up so as to form reversed flaps, an elongated one being taken from 
the front of the scrotum. Upon these the raw surface of the prepuce is 
placed, and becomes united so as to form a continuation of the urethra. 
This operation has been performed in a good number of cases and with very 
satisfactory results. 

A condition which often accompanies these cases is more difficult of cure, 
viz., a downward curvature of the corpora cavernosa during erection. It is 
caused by the unyielding nature of the cicatricial tissue which forms in the 
site of the deficient corpus spongiosmn. l\Ir. 'Vood has improved several 
cases in which this condition has been present by section of the cicatrix in 
several places or by dissecting it away, and applying a thin metal splint 
during nud after healing. 

Penile f"'5tulre are exceedingly difficult to cure, unless all urine be prevented 
from passing through them. This may be done by teaching the patient how 
to pass a soft catheter, and after the operation causing him to draw off all 
his urine; this method is applicable even to fistukc, through the prostate, 
from bursting of au abscess in both directions. For penile and scroto-penile 
fistulre we can open the membranous urethra and cl rain the bladder. Then 
a flap may be glided or twisted so as to cover the opening. 

DISEASES OF THE T.EtiTIS. 

ExAMIXATIO'.:{ OF CASES OF l::iTRA-SCROTAL Tu:Mon.-Let the patient 
stand before the surgeon. 

(1) Inspect the scrotum, noting any abnormal redness, swelling on one or 
both sides, the shape and situatiou of any swelling, and whether it bas a 
neck runniug up to the inguinal ring. 

(2) Take one side of the scrotum in either hand and press the forefinger 
and thumb together at the top of the scrotum, above the swelling, so as to 
grasp the cord, and determine carefully whether the elements of the cord 
can be felt with equal distinctness upon the two sides, for if there is any 
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viecus coming down from the abdomen into the scrotum it will necessarily 
conceal Lhe cord more or les~. If the cord is concealed the surgeon at once 
thit1k::; uf hernia, nclucihle or irreducible, and looks for impulse, rf:ducibility, 
gurg-ling, resonance, nod traces the swelling to the abdominal ring. But 
the c:ord may be thicker thnn normal and vet its individual elements are 
tJ.Uite distinct; we mu::;t then make out whether the thickening is due to 
thicktniug of the vas nr to swelling of the connective tis:.:ue, ruuscle, and 
ve::;:0els. This is done by taking the cords between the points of the fingers 
aml thumbs nod letting their constituent elemt!nls escape bit by bit from the 
grat!p; the firm, cord-like vasa will soon be felt, their diameters can be com­
pared, and we can soon tell whether any enlargement is uniform or irregular, 
giving rise to bossy swellings. If the vas is not enlarged, and the cord is, 
the fault must lie with the softer parts only. 

(3) Slip the hancl!~ down so that the swelling and testicle lie in the hollow 
between the fingers and thumbs, the latter being outside. The whole surface 
of the rnass can now be explored by slight movements of' the finger1::1 and 
thumb~, and compared with the other side. The practised hand will, iu most 
cases, at once tell whether the swelling is due to some effusion into the tunica 
vnginnlis or to ('Olnrgeruent of the testis itself: It notes: the shape of the 
swellinl?, its exact situatiun in relation to the testis and cord, whether con­
cealing the::;e pnrts or not: the involvement of' skin ; the character of the 
surface-smooth, irregular, or bossy; the consistence of the ma~s and of 
uny pr{lmincnt parts; fluctuation; pain; tenderne~l:i and testicular sensa­
tion; weight; impuh:e and tran:slucency. The latter point is best tested by 
prei::sing thE:: finger and thumb in upon the conl aud thus squeezing down the 
swelling and rendering the scrotum tense over it; then looking through the 
almost clo~ecl fist, a roll of paper or a stethoscope placed upon the scrotum, 
whilf't an :t$;i::istant holds a candle close to the other side. 'Vheu the testis is 
enlarged, the first question is whether the body or epidiclymis is chiefly 
aff~cted 1 and this is often quickly decided by the thunib, which in gliding 
over the outer surface as the testis is pressed gently forwards, strikes against 
the hard crescentic mass of a swollen epididymis, or feels the hard globus 
minor helow. 

(-1) Percm:sion is required only for the e1imination of irreducible hernia. 
t·i) Exploratory puncture and examination of fluid, if any escapes, are 

BOIDt.>timeijUSeful. 
(6) It is now often necessary to go into the history and make a physical 

examination of other parts1 to find out the cause of the disease. The points 
of chief importance are : injury, direct or to the urethra i gonorrhcea, 
sypliili!', nnd tubercle. 

DEYELOPMENT AND DESCENT OF THE TESTIS.-The testis is developed 
from the genitul ridge, situate internal to the Wolffian body from which the 
kidney is formed. At the beginning of the seventh month the testis enters 
the internal abdominal ring and passes through the inguinal canal, so as 
u~ua11y to reach the bottom of the scrotum by the end of the eighth month. 
lt is preceded by a pouch of peritoneum, into the back of which it protrudes 
largely. This movement usua1Jy takes place against gravity; the guber­
naculum shortens as the movement proceeds, and Curling regards it as draw­
ing upon the testis, but Allen Thomson denied this, leaving the matter 
doubtful. 

Normnlly, the peritoneal pouch shortly before birth closes from the in­
ternal abdom inal i·ing down to a point a little above the testis, the intervening 
portion remaining as a fine cord or disappearing . 

.A.NOMA LID~ 01~ DEVELOPhtE~T are numerous. The whole semina l ap­
paratus nrny be absent; both testes may be absent, they may be fused 
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together with the kidneys1 or there may be but one testis i in the former rn.se 
the genital organs remain undeveloped, there is no eexual de~ire or power, 
the larynx remains sruall 1 the voice. unbroken, growth of hair on the face 
and body is scanty, and the limbs tend to remain round and fat; but with 
one healthy testicle the man is practica1ly normal. A supernumerary testis 
has never been found, but has been simulated by some cy:st or tumor of the 
cord or bit of omentum. More or less of the \'RS or epi<li<lymis may be 
absent, but the tel:itis in this case is generally fully developed, and the char· 
acteristics of the male present. 

AN0.'.\1.\1,JE:i IX DESCEST.-The testis may be retained iu the abdomen, in 
the inguinal canal, or just outside the external ring; or it may pnss into the 
pelvis, through the femoral ring on to the thigh or up on to the ab(lomen, or 
into the perineum-on one or both sides. The testis may lie inf1·011t of the 
tunica vaginalis, with its nvn·st:rous surface looking forward, or it. may be 
turned upsi<le down, the vas coming straight off from tbc globus minor, which 
is above the major. 

Of 103 children, Curling says that 5 bad both, 7 the right. and 9 the left, 
testis in the groin, and 4 had both, 3 the right, and 5 the left, in the abdo· 
men; 10 came down in 3 weeks, the rest were not down by the fifth week. 
If not <lo\rn within 12 months, the descent is rarely completed later without 
rupture. A testis within the abdomen is more likely to de\•elop fully and is 
much less trouble than one in the inguinal canal, where its eulargemeut at 
puberty is resisted, where it is liable to violent compression and other inju· 
ries, and occasionally to protrusion (often with a hernia) through the external 
ring-the result being great pain and inflammation, with symptoms ofstran· 
gulation. 'Vhen just outside the external ring, in the perineum, or, indeed, 
anywhere but in the scrotum, the testis is very liable to injury When both 
testes are retained, the patient is not impotent, but is, in the great majority 
of cases (Curling), sterile, the semen containing no spermatozoa. It is said 
that a retained testis is specially liable to malignant disease. 'Vhen one 
testis is down it may hypertrophy. The clew to the diagnosis of all these 
cases is absence of the testis from the scrotum, and imperfect development of 
the latter; the shapei consistence, and peculiar pain caused by pressure, will 
help. 

TRl~.ATMENT.-If a testis is not down at the end of twelve months Curling 
advises that a truss be applied to keep it and the threatened or existent 
hernia up. 'Vhen a testis lies just outside the external ring, it may some· 
times be pressed and drawn toward the scrotum out of harm's way; if not, 
'Vood's recommendation of a truss with a ring pad covered by a water 
cushion may be followed; the testis lies in the aperture, and is protected by 
the edge, which keeps up any hernia. But this state is not at all likely to 
prove satisfactory. \\rhen retained in the canal and liable to occasional pm­
trusion, tru8s treatment is scarcely possible; and at puberty other measures 
will very likely be rendered necessary. The surgeon will in many of these 
cases in children feel justified in making an attempt to place the testicle in 
the scrotum, at the same time performiag a radical cure of any hernia. In 
older patients frequent pain may necessitate castration . From the perineum 
a testis with its cord should be Jifted out through an incision starling from 
the ring, and transplanted bodily into the scrotum laid open from the ring 
to its lower eud. 

NEUHALGTA pro<luces fits of excruciating pain, which leaves the parts 
tender and sl ightly swollen . The TREATMENT must be that of neura lgia 
generally. A few leeches, ice, or evaporating 1otion, and opiate or bella· 
donna plasters or liniments, sometimes afford relief. The internal remedies 
most likely to do good are steel, quinine, and other tonics. Extreme sensi· 
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tiveness of the testis, so that it cannot bear the slightest touch-the represen­
tati\'e of irritable ovaries-is another form of this disorder sometimes met 
with in nervous hypochondriacal subjects, at puberty, after inflammation, 
and in persous who suffer from any prostatic irritation or spermatorrhrea. 
Tonics and cold applications may be tried. The cause of the affection 
should be ascertained, and, if possible, removed. It may be associated with 
mental disease and epilepsy, and the aura epileptica may arise in the diseased 
testicle, and iu such cases castration would probably be advisable. 

HYPERTROPHY of oue testis rarely results from retention ('Vood, Path. 
Soc. Tran<J., vol. 28) or loss, by injury or disease in early life, of the other. 

ATROPilY is more common and may result from senile degeneration or 
wasting disease; excessive use; or impaired blood supply, which may be 
caused in many ways. The spermatic artery may he compressed or throm­
bosed, the spermatic veins may be varicose-a badly £tting truss mny some­
t imes compress the cord; a large hydrocele or hoornatocele may compress the 
gland constantly and uniformly; but by far the most 
frequent cause of any marked atrophy is orchitis from Fro. 281. 
various causes, especially mumps, the wasting in these 
cases being sometimes so rapid that the process might 
be an acute fatty degeneration with absorption of the 
products, whilst in others the shrinking of inflammatory 
fibroid tissue is obviously the pathology. The testis 
may thus dwindle to the size of a pea. There is no 
cure. R.arel_v sh rinking epididymitis leads to atrophy, 
the fibrous body of Highmore being probably also in­
volved and the entering vessels constricted. 

HYDROCELE signi£es a collection of serous fluid in 
connection with the tunica vaginalis, testicle, or cord. 
There are several varieties, some of which are common 
and important, otliers rare and unimportant. They 
may he thus classified: Hydroceles of the tunica vag'i­
nalis ; common, congenital, or inguinal. Hydrocele.'1 of 
the tesUs,· encysted hydrocele \Jf the epid idyrnis, hyclro­
celes of the tunica albuginea. Hydroceles of the cord; 
encysted, cougenital, or diffused. 

In the COMMON VAGINAL BYDROCELE flui<l collects 
in the tunica vaginalis (Fig. 281) usually ou one side 
only, forming a pyriform swelling, with the large end 
down, which begins below and grows upward, slowly as vagina!hydl'ocele. King's 
a rule, but sometimes rapidly, perhaps reaching an enor· CoHege:llnseum. 
mous size, but usually smaller than a cocoanut; it is 
heavy, fluctuating, tolerably tense and smooth; the testicle cannot be felt 
distinctly unless the sac is unusually lax, but it lies behind and below, and 
sharp pressure here detects an obscure firm mass, and excites the peculiar 
sickening testicular pain . As a rnle there is no spontaneous pain, but merely 
a sense of dragging from the loin or groin, proportionate to the weight of 
the mass; the cord is plain above it; there is no impulse, the swelling is 
irreducible and translucClnt, and the fluid is usually clear, yellow, highly 
albuminous, and contnins fibrinogen . 

In some cases the sac is of hour-glass form, being constricted either where 
the skin of scrott11n and groin unite or just above testis where the funicular 
process should be obliterated (Curling), and tbe presence of' adhesions may 
greatly modif)r the shape; it may be so tense that fluctuation is doublful, or 
so lax that the testis is plain; herni11l protrnsions or adhesions may rarely 
render the surface irregular; the testis may lie in front (p. 804) or be ad-
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herent to the anterior 'vall of the sac; somewhat severe pnin may occur 
when effusion is rapid; the cor<l may be concealed and an impulse be pre~cnt 
when the funicular process has remained open as high as the inguinal canal 
or internal ring, for then the fluid distends the external ring and canal, and 
may e'\'ell form a swelling in the iliac fossa; on tapping such a hydrocelc a 
hernia may descend; translucency ma.y be lost on account of opacity of the 
fluid or thickening of the sac. Admixture of blood with the fluid, which 
becomes chocolate, is not uncommon ; sometimes cholesteriue is present in 
large quantity. The sac may be densely fibroid in old cases and in those of 
syphilitic origin; it may even calcify. 

CAUSES.-J:lydrocele occurs at all ages and is specially common in hot 
climatt:s i it may be hereditary. Often no cause is evi<lentj blows, strains of 
the groin, and fatigue are sometimes assigned; the irritation of loose fibroid 
bodies sometimes found in the tunica vaginalis, of an encysted hy<lrocele of 
the epididymis, or of iodine injection; any inflammation of the testis, but 
especially the acute gonorrhreal epididymitis and the chronic simple and 
syphilitic orchitis; blocking of lymphatics in lymph·scroturn (p. 224). 

DIAGNO:)IS : from irreducible hernia (p. 636) i from tumors of the testicle 
-e. g., cystic disease, by pyriform shape, more distinct fluctuation, presence 
of testicular sensation below and behind, less weight, translucency, and the 
results of tapping. 

TREAT.:\IENT.-In children many hydroceles disappear spontaneously, so 
e\·aporating lotions, collodion, and weak iodine, sometimes get undeserved 
credit. One tapping rarely cures, repeated tapping is rather more often 
successful. Iu children, multiple puncture of the sac with a lance·headed 
needle, repeated once or twice, is usually successful i the fluid escapes through 
the punctures into the areolar tissue, the scrotum1 an<l e~en penis, becoming 
redematous, and is thence absorbed . In adults somewbat more serious treat­
ment is generally required to bring about a radical cure. This may be 
effected by the injection of irritant flu ids, the passage of a seton th rough the 
sac, or aseptic incision and drainage. It is obv ious that a rad ical cure must 
not be attempted whilst disease of the testicle, causing the effusion, persists, 
nor indeed until many months after cure of such disease. 

Tappi11g.-The surgeon makes out the position of the testis by feeling its 
resisting mass, exciting testicular pain, and noting the shadow cast by it on 
examining the scrotum by transmitted light. He then grasps the scrotum 
above the swelling, stretches the skin over it, selects a point in front, at or 
below the middle, free from veins, and thrusts a trocar and canula-guarded 
by the forefinger half an inch from its point-into the swelling; after pene­
tration, the instrument is turned slightly upwar<l abo\•e the testis; as he 
withdraws the trocar he pushes the canula with his thumb-nail well into the 
sac and allows the fluid to escape. 

Injection of iodine was first practised by Sir Ranah.I Martin with much 
success upon thousands in Calcutta. The fluid having been drawn off as 
above with a platinum canula, 3j-ij oftinct. iodi mixed with an equal quan~ 
tity of water are injected with a syringe made to fit the cauula. Some pain, 
inflammation, an<l effosion follow, and when they subside, the sac generally 
secretes no longer i if it does, the operation may be repeated with a stronger 
solution of iodine, having again made certain that the sa.c contains no loose 
bodies, encysted hydrocele, or diseased testis. Too little action is commoner 
than too much, and may be increased after twenty-four hours' waiting, by 
causing the patient to move about; excessive inflammation may be limited by 
rest, elev~tion, and fomentation of the part, and removal of the fluid . The 
injection sometimes causes extreme pain. In the old and feeble, sloughing 
of the t:icrotum may occur. Recurrence of the hydrocele is not uncommon. 
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Pun~ catholic acid deliquesced in glycerine has recently been recommended 
as an injection by Dr. Keyes (New York Jfed. Record, Feb. 10, 1886), who 
had successfully employed it in more than fifty cases without any serious 
accident. It was not always necessary to keep the patient in bed, but occa­
sioua11y sharp inflammation and prompt reaccumulatiou of fluid (requiring 
to be drawn off with the aspirator) occurred on the second day. Berkeley 
Hill has published two successful cases (Brit . .ilfed. Joltrn., June 19, 1886). 
The injection causes little or no pain. 

An ordinary .!elon or bit of silver wire may be passed through the sac and 
kept in till sufficient inflammation is excited; but suppuration may follow 
this treatment. 

Anlisept~e dro,inage (Volkmann) is very successful and safe. Cut down 
upon the lower part of the sac (which appears pearly) through a one~inch 
incision, clamp it wiLh two artery forceps, and incise between them ; sew the 
edge of the tunica vaginalis to the skin with catgut, insert and retain a tube 
for six: or seven cbys, and dress antiseptically (p. 624). Some make a longer 
incision and use no tu be. 

CONGENITAL VAGI::fAL HYDROCELE differs from the common form in that 
the funicular process has not become obliterated and the tuuica vaginalis 
communicates with the peritoneum by an opening which may be free or 
very small. The distinguishing point is that pressure on the swelling reduces 
the Hu id into the abdomen, though sometimes only very slowly; the swelling 
is larger at night than in the morning, but such variations are noticed in the 
common vaginal hydrocele; if the swelling enters the canal an impulse will 

• be present. Like the corresponding hernia, this form of hydrocele may 
occur in adults, and, on the other hand, irreducible hydroceles are common 
in infants. 

DIAGNOSIS: chiefly from reducible hernia (p. 636). 
TREATMENT.-A truss should be worn to prevent the descent of a hernia 

and to cause closure of the neck of the sac i in children this is usually sue· 
cessful. If not, try multiple puncture or tapping. After puberty, these 
plans' usually foil, and iodine injection, with a finger ovef the ring, bas been 
practised. Southam cured an obstinate case by ligature of the neck of the 
sac; and this, wit.h the suture of the ring, would 
be the best treatment for cases complicated by 
hernia. ~ 

INGUINAL HYDROCELE, due to <listentiou of the 
sac round a testis retained in the groin is rnre, for 
the tunica vaginalis in these cases usually commu­
nicates freely wit.h the peritoneum. 

Fro. 282. 

In ENCYSTED HYDROCELE OF THE EPIDIDYMIS 
(Fig. 282) fluid collects beneath the serosa and 
usually below the head of the epididymis (Curling). 
There is generally but one cyst, but may be two 
Qr three, or, rarely, many; their mode of origin is 
unknown. Both sides may be affected. A single 
cyst is oval or round, rarely holds more than three 
or four ouuces1 but may contain forty; tense, fluc­
tuating, smooth (unless lobulated from multiple 
cysls), and the normal testis is felt below, in front 
and to the .inner side (usually) i there is no tender­
ness, but mny be a good deal of pain; the cord is 
clear above; the swelling is irreducible and tra.ns-
1ucent; the fluid is clear, colorless, and almost free from albumen, or milky 
from the presence of spermatozoa (Liston), and containing a cloud of albu-
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men . Spermatozoa are rare in small, and may be ab::;ent in ]urge cysts, 
which, as Curling remarks, shows that the cysts are not due to rupture or 
dilatation of a duct i hut rupture of a duct into n cyst and escape of sper­
matozoa. is frequent nnd sometimes ob\·ious to the naked eye. 

DrAGNO!--IS: from vaginal hydrocele is simple and obvious; from encysted 
hydrocele of the cor<l, low down, impoesible, unlei::s spermatozoa are preoent. 

TREATME:N'T.-The same as vaginal hydrocele, if any is nece~:-<ary. 
HYDROCELE 01'"' THE TESTIS, small, thick-walled sacs beneath the tunics. 

albuginea, are very rare, and of merely pathological interest. 
ENC'YSn;n HYDROCEJ,E OF THE CORD is common in J'Oung children, and 

usually unilaternl i the fluid probably collects in unobliterated portions of 
the funicular process, but some of the smaller cysts are perhaps due to dis­
tention of the tubes of the organ of GiraldCs. One, two, or sometimes a 
chain of round or oval, tense, elastic, smooth swellings, rarely so large ns a 
hen's egg, form on the cord either in the canal or scrotum; the testis is free, 
unless the cyst is so low as to overhang the epididymis; the cord is healthy 
above and below the cyst, if it can be felt; the cysts have no true impulse, 
and nre irreducible and translucent, if they can be examined; the fluid is 
like that of vaginal hydrocele, and never contains spermatozoa (CllrlingJ. 

DuGNOSIS: from encysted hydrocele of epididymis-see above i from 
nodule of omentum-translucency, fluctuation, cord healthy above, punc­
ture i from reducible hernia-it cannot be wholly reduced, when pushed up 
slips down again without cause, tensenees remains the eame, and there is no 
true impulse; from irreducible hernia. in the canal it is very difficult. 

TREATiHENT: as ,.a~inal. 
CONG£:NITAL ENCYSTED TIYDROCELE, in which the cyst opeus into the peri­

toneum, is very rare. 
DIFFUSED li YDROCELE OF THE Cono.-A colorless, or yellow clear, albu­

minous fluid sometimes collects in large quantity apparently in the connec· 
tive tissue of the cord, forming a diffose, smooth, lax, cylindrical swelling, 
reaching upward from the testis-which is plain below it-toward or into 
the canal ; the cord is healthy, if it can be felt i the swelling is often 
pyramidal with the large end down and fluctuates here, but the shape 
varies if the testis is raised. 

The DIAONOSrs from irreducible omental hernia is said to be yery difficult 
when the cord cannot be felt ahove. 

TREA'fM1':NT.-Counter-irritation, tapping, drainage. 
H."El\IATOCELE signifies an extravasation of blood in connection with the 

tunica vaginalis, testis, or cord. It occupies most of the positions that a 
hydrorele may occupy, and very commonly supenrenes upon hydrorele. It 
may, however, be primary, from injury or some obscure cause. \Vhen it 
supervenes upon hydrocele there may have been some blow or strain, some 
injury to ve!isels in tapping, or, as Go::seliu suggests, some delicate veesels in 
recent adhesions may give way. 

Vngiunl lucmntocele is the most important: encysted hremntocele of the 
epidiclymis and of the cord, and diffose hrematocele of the cord are all rare. 
The signs are similar to those of the corresponding hydroceles, but there are 
certain <lifferences. The traumatic fOrm will be of acute origin, there is 
often more or less bruising of the skin ; in the non-traumatic form, a hydro­
cele has usually enlarged and become hot and painful somewhat su<ldcnly 
-these symptoms perhaps running on to suppuration, perhaps subsiding; 
but in the most difficult cases the history is simply that of steady, rapid, 
apparently causele!fs enlargement of the testis-in fact, that of malignn~t 
growth . As compared with hydrocele, the swelling grows more rapidly, 1s 
heavier, more solid, more painful, opaque, and prone to suppurate. The 
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diagnosis of vaginal hrematoce1e from malignant disease of testis depends 
chiefly on the history, signs of glandular or general infection, and the results 
of puncture; a malignant tumor would probably bleed freely, the blood 
would be bright, and no diminution in the size of the mass would occur; 
a hrematocele would yield dark and altered blood, and would diminish. 

TREATMENT.-At first, rest, the recumbent posture, elevation of the scro­
tum, and ice, to prevent or allay inflammation, and allow the blood to be 
absorbed. \Vheo bleeding has ceased for forty-eight hours, an attempt may 
be made to draw off the blood with a large aspirator needle, using little 
suction, and maintaining uniform pressure on the scrotum ; after which con­
tinue the ice. Should suppuration occur, make a free incision to allow pus 
to escnpe. Some old cases form ponderous tumors, consisting of the dis­
tended tunica vagiualis, lined with c1ot and layers of fibrine, and filled 
with bloody serum. If tapped, they probably fill again. For such cases, 
make a free incision, tum out the clot, suture, drain, and rlress antisepti­
cally; in all such incisions a small puncture should first be made high 
up, the finger introduced, and the scrotum slit down upon it-for the testis 
may be in front and has been divided. If the testicle itself is wasted and 
indistinguishable among the fibrinous layers, the whole mass must be extir­
paled; and this may be done without hesitation in elderly men, as it will 
render recovery more speedy.1 

The author saw a large number of these cases at i\Iadras under Dr. PauL 
The tumors were mostly as large as cocoanuts; the tunica vaginalis exceed­
ingly thick and rigid, and in some cases actually converted into bone. The 
natives of India possess wonderful power of recovery after injury or opera­
tion, but their blood seems deficient in self-staunching quality, so that bruises 
are apt to lead to very extensive extravasation, an<l Hlow, persistent hemor­
rhage is liable to occur into the sacs of abscesses and serous cavities, includ. 
ing the tunica vaginalis. (See Letter from Madras in JJledical Times and 
Gazette, 1874, vol. i. p. 486.) 

V ARICOCELE signifies a varicose state of the veins of the sperm a tic cord. 
It is induced by various causes of va·J'ix (p. 410), and usually appears in 
young adults. It is much more common on the left side than on the right;. 
the traditional explanation of which is that the left spermatlc vein is pressed 
upon by fecal accumulations, is longer than the right vein, and opens at 
right angles into the renal vein. The swollen veins form a pyriform mass 
with the large end down, which has been aptly compared, as regards feel, to 
a bundle of worms; their irregular coils can often be seen through the skin1 

which also may contain varicose veins; there is an impulse on coughing; 
the swelling disappears when the patient lies and the scrotum is raised The 
left testis, which is usually the larger, is often under these conditions the 
smaller, and its circulation must be very faulty; dragging pain is often 
severe, especially in hot weather, and there may be neuralgia (p. 804); 
bypochoudriasis is sometimes induced. (For the diaguosis from hernia, see 
p. 637.) 

TREA.TME:'.>iT.-ln many cases sufficient relief may be obtained by atten­
tion to the bowels, frequently washing the scrotum with co1d water or 
astringent lotions to constringe the skin, and supporting it with a light, 
suspensory bandage, braced firmly to a band passing round the pelvis 
("Bandages-''). ""When the symptoms are more severe, or when the patient 
wishes to enter the public services, something more must be done. Num· 
berless methods have been employed to obliterate the veins, but the part 
being difficult to render and keep aseptic, septic cellulitis, thrombosis, pyre-

1 See cnse by Bowman, Lnncet1 1853, ,·ol. i. p. 177. 
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mia, septicremia, nod tetanus, have arisen occasionally with all, frequently 
with some. Operations which merely cause thrombo~is are \'aluelei:s as a 
means of cure, so the veins are now alwavs divided, tie<i, or exci;.;ed. 

Two of the simplest operations are thOse of Henry Lee and John W'ood. 
Lee's method is to separate the veins from the vas in the usual way 

(p. 803), to bring the veins close up under the 
Fro. 283. skin, and pass two pins, about three-quarters of .. ri an inch apart, behind them. The veins are com-

" · pressed at these points by twisted silk,ancl divided ~:>.-..· .... lJl-· subcutaneouslybetweenthemwithatenotome. The 
-:l pins are removed in three or four days, when danger 

\ of bleeding is over. Wood passernloop ofannealed 
·::. iron wire subcutaneously round the veins (first 
· between them and the vas, then back, through 

the same holes, between veins and skin), and con­
Wood'~~prini;tradorforvl\ricocrle. nects it with his spring tractor, as shown in Fig. 

283. It would probably be better for this to have 
a broad plate to restb.gainst the scrotum, and the instrument might easily 
be made to work through an antiseptic wool-dressing. A. ~~. Barker 
obtained satisfactory results with sunken subcutaneous carbolized silk liga­
tures at one or two spots. 

In cases of very large veins, Lee cut out a considerable length of the 
veins and skin with them, between ligatures. Free hemorrhage and 
sloughing, however, have occasionally followed this practice. But since 
the employment of antiseptics has reduced the danger of septic inflam­
mation of veins to a minimum, this plan has been often and success­
fully followed: An assistant holds the veins between his fingers and 
thumb-the ms being separated from them-whilst the surgeon makes a. 
l ·inch longitudinal incision through the superficial tissues, exposes the 
veins, and places two catgut ligatures round them with an aneurism needle; he 
then cuts across the veins between the ligatures, removing a length if he 
pleases, closes the wound, and dresses it antiseptically (see p. 625). Reten­
tion is not uncommon after these operations. Even after the last, enlarge­
ment of other veins may occur, but does not generally cause trouble. 
Atrophy of the testis has very rarely occurred, probably from section or 
inclusion in a ligature of the vas. The spermatic artery usually clings to 
the vas, and is separated with it, hut jt is probably not uncommonly in­
cluded with the veins, when the deferential and other arteries supply the 
testis. 

lNFLA.M:'\[.lTIO~ OF THE TESTICLE.-The two portions of which the testicle 
is composed-epiclidymis and body-are frequently diseased, independently 
of e:ach other, and in the diagnosis of diseases of this organ it is well to bear 
this fact prominently in mind. In the healthy state the epiclidymis can be 
only indistinctly felt at the outer posterior part of the ovoid, smooth, elastic 
body, which constitutes the mass of the organ . Inflammntion in earlier 
stages may be almost limited to one or other of these parts, but later on it 
often spreads and involves both, the part first affected usually suffering 
chiefly. 

Inflammation of the entire organ is well designated testitis; inflammation 
of the epi<lidyruis, epididymitis; and inflammation of the body of the testicle, 
orchitis. 

Acule epiclidymitis is caused by some irritation in the urethra, such as 
gonorrhcea, impaction of a calculus, or the passage of instruments, and is 
probably due in most cases to extension of inflammation from the urethra 
along the vas. 
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The disease is most frequently met with as a complication of gonorrhcea­
often after injury, strain, or :iatigue- an<l on its appearance the urethral 
discharge generally lessens or ceases, to return again as the inflammation 
subsi<leti. Of 13-!:l cases, about two-thirds were on the left side and one­
third on the right; in se\-en per c~nt. of hospital and four per cent. of private 
cases, both sides were affected \Sigmund). The onset is usually sudden 
and accompanied by febrile symptoms of variable intensity i Yorniting or 
nausea is not uncommon, and the bowels are often obstinntelv confined. 
The patient complains of great pain in the testicle and groin. The scrotnm 
is usually red (this is very characteristic) and obviously swol1en: examina­
tion shows that the enlargement is due to swelling of the epididymis, which 
is more or less distinctly folt as a hard crescentic mass at the outer posterior 
part of the testic1e, the body of which lies in its concavity. Acute epididy­
mitis is usually complicated by some reddish fluid in the tunica vagina1is 
(acute hyd1·ocele), forming a swelling which is softer than rind conceals the 
body; the part is very tender. The whole of the structures of the cord 
are swollen and tender, and the vas is thickened. The inflammation some­
times spreads forward to the body, and testitis results. In rare cases amde 
abilcess forms, being characterized by fever, much local pain and tenderness, 
and ultimately involvement of the skin over a softening swelling, usually in 
the globus minor. Often a hard knot occupies the position of the globus 
minor for months or permanently; it is due to fibroid infiltration, often pro­
ducing obstruction of the epididymis-so that double epididymitis is not an 
infrequent cause of sterility; the testes remain well developed, except in 
rare cases in which the fibrous tissue shrinks so as apparently to constrict 
the vessels ente1·lng the testis . 

.Acute on~hilis, or inflammation of the body of the testicle, usually resu1ts 
from a blow or wound, or occurs as a u metastasis u in mumps; more or less 
rare causes are pyremia, gout, and rheumatism; it may arise by extension of 
inflamillation from the epidiclymis. The symptoms-general and local-are 
the same as in epididymitis i but it is the body of the testicle which is now 
enlarged, forming a smooth, ovoid, very tender swel1ing upon which the 
epididymis can scarcely be felt; the pain is said to be more severe than in 
epididymitis, but the cord is not so much affected, the vas especially is not 
enla.rged, and acute hydrocele is quite the exception . 

Orchitis (especia1ly pyremic, which causes few or no symptoms) may end 
in abscess, or even in sloughing of the whole gland. Non-pyremic abscess 
is slow in reaching the surface, the testis remains swolleu, tender, and acute 
exacerbations of pain occur. In other cases orchitis leads to rapid atrophy 
(p. 805), and this is more common after the orcbitis of mumps than after 
any other variety. Mumps affects the testis only after puberty, and usually 
on one side only, the testis becomes affected as the parotid swelling subsides 
(about sixth to eighth day), sometimes with high fever and delirium, though 
the inflammation is mild and soon reaches its height. It is said that orchi­
tis, without affection of the parotid, may arise during epidemics of mumps. 
I have known two cases which commenced distinctly in the epididymi.s, but 
this, Rllliet says, is quite unusual. 

The occurrence of acute inflammation in an undescended testis, especial1y 
in the abdomen, or in a testis with which a congenital hernia is in contact, 
may lead to veritouitis; fatal peritonitis following a blow on a testis in the 
groin is one of the most difficult questions which the infective theory of 
sprearling inflammations has to explain. 

Tbe distinction between acute epididymitis and orcbitis is anything but 
sharp, either clinically or etiologically; we sometimes get orchiti.s without 
any inrnlvement of the vas in gonorrhcea, and epididymitis may fo11ow a 
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blow. The orcbitis of mumps or of pyremia woulcl seem to be surely due 
to infective embolism, and it seems likely enough thnt this may &ometimes 
occur in gonorrhren-tbe orchitis being then comparable to the synovitis. 

TREATMENT.-Absolute rest, recumbent posture, and a strap· ac:ro!'s the 
tbigh5-, or a small pillow between them, to raise the parts i leeches along the 
cord-not on the scrotum-followed by assiduous fomentation; morphia. Rt 
night to allay pain, and laxatives. Ice packed round the te::stis, or still 
better, a coil pf Leiter's tube with iced irrigation, applied within twenty·four 
hours of the onset, is often very effective in relieving pain anU preventing 
nod reducing swelling. Some hardness and swelling always remain after 
the acute attack. As soon as the very acute stage ha~ suh::iided, eompre~i;ion 
will be found n useful means of reducing the swelling. The nfft:!cted testicle 
is separated from its fellow, pressed down from the ring, and encircled with 
strips of ndhesive plaster, one·half inch wide, applie<l as tightly as the 
patient can bear. A long strap is first appliC;d round trie spermatic cord 
immediately above the testicle, the skin being protected by a strip of liot to 
prevent cutting i and then, from this, overlapping strnps nre applied in the 
long axis of the testis, so as to cover the whole organ. Theoe are to Ue 
held in place, finally, by another long circular strap placed over the one 
first applied. 

Acute inflammation of the testicle is sometimes treated on the plan of 
Leroy d'Etiolles, of making a deep puncture with a thin sharp knife into 
the bo<ly of the testis. By this incision a small quantity of serum and 
blood are emitted, an<l almost instantaneous relief is given to the pain. 
Scarcely any other means, beyond a little aperient medicine or the use of a 
cooling lotion, are required. Prof. Henry Smith, who follows this practice 
extensively, thinks that its efficacy is due mainly to the tension being taken 
off the compre~sed tubes of the testicle through the division of the tunica. 
albuginea. Slight hernia of the tubules often occurs, and it is said that so 
many have protruded as to lead to atrophy of the gland. 

Prof. \Yood punctures the tunica vaginalis when much distended, believ­
ing that the speedy relief' of pain is owing to the evacuation of the effusion 
from this cavity, and that it is unnecessary to wound the tunica albuginea, 
since the swelling and pain mainly result from the effusion into the epididy­
mis and its serous covering. 

CnRONIC INJ?LA"!IDIATION OF THE TESTICLE.-Chronic inflammation of the 
testicle is said to be of three kinds: simple, syphilitic, and tubercular-the 
first two of which ).IStially affect the body of the testicle, and the last in 
the first iustance usually the epididymis. The real pathology of cases placed 
in the first group is unknown. 

SrnPLE CIIHO~JC ORCilITIS may follow the acute affection or may be due 
to injury, and chronic from the first; it is said to occur also as n gouty affec­
tion . When it follows the acute disease both epididymis and body may be 
involved. The patient complains of some pain in the testis, and there is 
some tenderness on manipulation, testicular sensation being retained. The 
epididymis, the body of the testicle, or both, can be made out to be enlarged; 
the cord ns a whole is enlarged; hydrocele is common, obscuring the ~hape 
of the enlargement. Suppuration may take place, and after escape of the 
pus, a mass of granulation tissue and testicle substance ma.y protrude through 
the tunica albuginea and skin (hernia testis). In other cnses the inflamma­
tory tissue mny become fibroid and cause such pressure on the testicles as to 
lead to their destruction and permanent atrophy of tbe organ. 

TREAnlEN'l'.-·walking should be limited and avoided for a ti rue if it 
aggravate the pain. Of internal remedies mercury and iorl ide of potassium 
are the most useful, either singly or in combination. Tonics are also of use. 
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Inunction of the scrotum with mercury ointment or the oleate of mercury 
(five per cent.) is very serviceable, but of local means careful strapping, as 
above described, is the best; if the orchitis be complicated with hydrocele of 
the tuuica vaginnlis, draw off the fluid that the pressure may be effectually 
applied. 

SYPHILITIC I~FLAl\DIATroN OF THE TESTICLE occurs in two forms-either 
as a diifu.!:le infiltration of the body of the testicle with a fibroid material, or 
ns a more localized deposit in the form of gummata. The first form of the 
disea:se is met with as a, usuall.r, late secondary symptom, the second as a 
tertiary symptom of syphilis. The part affected is the body of tbe testicle, 
which in tbe diffuse_ early form becomes much and rapidly enlarged and 
indurated, often reachiug the size of a goose~egg; the diffuse affection is often 
bilatera.1, the gumrnatous less commonly, and its growth is much slower, 
occupying many months. As a rllle, the shape of tbe swelling is ovoid, the 
epididymis cannot be felt, and the surface is smooth; but if the testicle be 
the seat of the gummata, or if shrinking fibroid bands be irregularly dis­
tributed through the organ, the surface will be uneven-in one case from 
the projection of gummata, and in the other from the projection of testicle 
substance between the depre~sed cicatrices; there is neither pain (other than 
dragging) nor tenderness i testicular sensation also is lost. 1l'he cord is 
normal and the vas especially is not thickened. There is almost always a 
hydrocele, and the serosa often adheres to the lower part of the testis. The 
:fluid then lies abo\Te the testis, and the two together may form one avid mass, 
the fluid bei11g indistinguishable from the solid, for the tunica vaginalis is 
usually thick and opaque, and may be so tensely filled as to be merely elastic. 

An early syphilitic epididymitis occurs, but is rare. 
Under proper treatment resolution almost always occurs, but in some cases 

atrophy of the orgau results; rarely, suppuration round a gumma occurs, 
the superficial tissues become implicated, the pus is discharged, and a hernia 
testis may follow. This ia quite a rare and late complication of syphilitic 
testicle. 

As to m01·bid anatomy: the body of the testis is tbe seat of a more or less 
<lift'use interstitial round-celled infiltration, wbich where most dense under­
goes fatty degeneration and presents to the naked eye the appearance of a 
gumma. The tunica vaginalis is thick and more or less aclherent. 

TREATl\IE:f'l'.-'l'his consists in administering mercuryi or iodide of potas­
sium, according to the ste.ge of the disease_ in which the affection of the 
testicle occurs; in the early enlargement from diffuse fibrous infiltration, 
mercury will be found the most effectual drug, and in the gurnmatous form 
of tbe disease full doses of iodide of potassium may cause the absorption of 
the syphilitic growths; but in many cases a prolonged adminisLration of the 
drug is followed by little or no change. After apparent cure, recurrence is 
not infrequent. Locally the hydrocele may be tapped and the testis strapped 
over Scott's dressing. If suppuration take place the pus should be 1et out 
as soon as detected. 

TUBERCUL,\ R DISEASE OF TIIE TESTICLE usually occurs in feeble and 
cachectic inJividuals of young adult age, but it is sometimes met with in the 
robust and apparently healLby; in childreu, and after middle age. It is 
frequent in the subjects of phthisis, but it may occur independently; it usu­
ally aLf~cts both test.es, though one is often much worse than the otber. The 
disease first affects the epididymis, commencing in the globus minor or 
major; it extends thence along the vas, implicating the vesiculro seminal es, 
and perhaps the prostatei bladder, etc., and may spread al:io to the body of 
the testicle, as gray granulations radiating from the mediastiuurn. The 
affection begins iosicHously, and, being unattended wiLh pain, it may be only 
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accidentally discovered by the patient as a hard lump at tl1c back of the 
testicle, which reaches its full size in a few weeks (8-10), after which ~oftcn­
ing usually begins. In a well-marked case the epidi<lymis is enlarg1~d, hard, 
craggy, and has a hard crescentic shape i perlmps patches of soft~r consist­
ence, due to degeneration, may be scattered here and there throughout it; 
the body of the tt-stic1e is usually soft and normal in size. There i~ no puiu 
or tenderness i testicular sense is preserved. There is no general thickening 
of the cord, but the vas is enlarged and often irregular; by rectal examina­
tion the vesicuhe seminale:J may be felt enlarged and indurated. There is 
usually no fluid in the tunica vaginalis. There may be sigas of tubercle in 
other parts of the genito·urinary apparatus and in the lungs. L3.tcr on in 
the disease patches of softening appear in the indurnted epidi<lymis, and the 
skin over them may become implicated, and fina1ly it may give wuy and the 
tubercular matter may be discharged. If an ahscess occur in the body of 
the testicle its discharge nmy be followed by a hernia testis as in chronic 
orchitis. A testis with one or two fistul::e may remain stationary for months 
or years; or fresh sinuses may keep forming whilst the disearn sprea<ls up 
the vns to the prostate 1.llld bla<lder, and the health fails progressi\·ely. 8up· 
puration in a few case:; does not occur, but fibroid thickening. 

TRE.\.T:.UENT.-This com~ists ia maintaining the health and general condition 
of the patient by the general means given at page 98; any softening caseous 
masses being scraped out and iodoformed . 

KOnig would castrate when the disease appears limited to the testis, as a. 
prophylactic measure against extension or generalization; the operation 
might be done even in the pre~ence of early phthisis, the patient being 
fairly strong; but advanced phthisis or general affection of the ~enito­
urinary tract prohibits the operation, unless the testicle be a source of great 
trouble. KOuig thinks double castration rarely justifiable, the vasa and 
vesiculre being generally involved. 

FoNGUS OR HERNIA TE.STI~.-When the fibrous tunic of the testis has 
been perforated by abscess, a soft fungus, composed of the tubuli seminiferi 
and granulation-tissue, is apt to protrude; in rare cases a fungus springs 
frorn the tunica albuginea. This, if small, should be dusted with iodoform 
and repressed by pressure with lint and strapping; bichloride of mercury 
or iodide of potassium with tonics may be given, if there is a syphilitic 
history. Should.this fail, Syme's operation shoultl be resorted to, of ruaking 
two :mni-elliptical incisions ( ), one on either side of the fungus, removing 
the narrow edge of unhealthy skin round the fungus, and then bringing tbe 
skin from either side over it and employing sutures and other measures for 
procuring adhesion. Io tubercular cases free use of the sharp spoon or 
castration is indicated. 

NEW GnowTHS.-The new growth most common in the testicle is sarcoma, 
but enchoudroma and carcinoma also may be found, and teratomata rarely 
occur. 

Enchondroma is rarely met with as the sole element in any tumor of the 
testicle, but there is au apparently pure enchondroma in the l\Iuseum of the 
College of Surgeons. Cartilage occurs in cystic sarcoma as above men­
tioned; it may largely occur also in sarcomata of rapid growth (chondro­
sarcomata). 

Sarcoma is usually said to occur in two forms: 1. Cystic sarcoma-the 
commoner variety, by many called an adenoma; 2. Pure sarcoma. 

1. Cystic sarcoma or adenoma contains a large number of cysts, full of 
brownish fluid, in the fibrous·looking matrix:; its growth is not very rapid, 
it reaches a large size and has been known to generalize only in rare in­
stances. In minute structure it much resembles the mixed parotid tumor 
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fur it consists of various forms of connective tissue-fibrous, 
muco11s 1 und cartilaginous-with round and spin<lle cells. The cysts are 
probably clue to dilatation of the tubuli testis or the ducts of the rete testis, 
for numbers of smaller opaces lined with epithelium are visible in other 
parts; iutracystic growths are sometimes met with . 

2. Pure sarcoJ11ata are fortunately less common: they Rre round, spindle, 
or mixed-celled, sometimes melanotic, and in young children may contain 
muscle-cells; they develop in the tissue between the tubules, which are com­
pres~eJ :rn<l soon destroyed. They begin in the body, rarely in the epididy­
mis. Their growth is usually very rapid, but some of the mixed forms 
(fibro-sarcoma) may increase comparatively slowly. It usually infects the 
iliac glands (Ilutlin) like cancer. Both testes are rarely afft:cted. 

Carcinoma is rare nutl is almost always of the soft. variety and of rapid 
growth; it is iuclistiuguishablc, except m1croscopically, from sarcoma. 

Congeuital tumors-chiefly dermoid cysts, are desrribed, myosarcomata 
have been mentioned before. 

Tbe symptoms and signs of the sarcomata and carcinoma may be given 
together and the difl6rential diagnosis then considered. The glau<l swells 
more or less rapidly and forms a firm, heavy, smooth, elastic swelling, usu­
ally ovoid in shape with flattened sides, scarcely, if at all, pninful or tender, 
and eaui;iug by its weight merely slight aching or dragging in loins. After 
a time it enlarges rapidly, sometimes reaches a great size and feels soft; the 
surface often becomes bot::sy, the prominences being softer than the rest of 
the mass; large anJ. tortuous vessels appear under the skin; the cord swells; 
there are progressively severe and darting pains along the cord into the 
loins, with a heavy dragging sensation in the gland, but tenderness is absent 
and testicular sensation is lost early; the iliac and lumbur glands become 
aff~cted, generalization occurs, nod emaciation, exhaustion. and death soon 
follow. 

DIA.ONOsrn.-New growths in their early stages are distinguished from 
inflammatory enlargements (chiefly syphilitic) by their tendency to grow 
continuously insteu.d of resolving, sup1mrating, sloughiug, or producing 
fibrous tissue. Io very early cases, therefore, it will be necessary to watch 
the effect of anti-syphilitic treatment. 

Next comes the diagnosis from fluid swellings-hydrocele with opaque 
coat!! and h::ematocele: the history, pyriform shape, fluctuation, lesser weight 
of these and the presence (if demonstrable) of the testis at the hinder and 
lower part of the swelling will be the first points to look to, but exploratory 
aspiration is the best menus of diagnosis. In hydrocele we shall draw off 
serous fluid (p. 806), in h:cmatocele altered blood, and the tumor will diminish 
in size; in cystic disease, some brownish, mucous or blood-tinged fluid, 
noel there will be evidence of collapse of a cyst; in sarcoma or cancer bright 
blood in quantity will escape, but the mass will not diminish, and cells may 
be found in the needle. From h::ematocele the diagnosis of malignant 
growth may still be doubtful. 

With regard to the differentiation of cystic disease from sarcoma. and 
cancer (which are indistinguishable), we must rely upon the slower, steadier 
growth, roundness, smoothness, and fluctuation of any bosses, the healthy 
state of the cord, and absence of glandular enlargement, and of cachexia, 
even with a large tumor; twenty-nine of thirty-two cases of cystic disease 
occurred between twenty and forty (Konig). 

TREATMENT.-If the result of the above examination show the disease to 
be either cystic adeuoma, sarcoma, or cancer, the iliac glands being normal 
and signs of generalization absent, castration should be at once performed. 
Iu cystic adenoma the prognosis is very good, in sarcoma cnses of cure have 
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been recorded, but in cancer Kocher has been unable to fin<l a single case 
in which there was not more or le~$ speedy recurrence. 

Castration is performed thus: The scrotum being shaved 1 the surgeon 
grasps behind the tumor, stretches the skin and, in all cm'!es, makes an. inci­
sion. into the tunica i·aginalis, to examine the testis, lest there be an error in 
diagnosis . He next extends the cut from the external abdomionl ring to 
the very bottom of tl1e scrotum. If the skin be adherent, or di,:en!:i~cl, CJr if 
the tumor be very large, two elliptical incisions may be made, so as to remove 
a portion of skin between them. Then he separates the cord from its attach­
ments1 and an assistant holds it firmly between his finger and thurub1 or 
with a stout pair of hooked forceps, to preveuL it from retracting when 
divided. He now passes his bistoury behind the cord, and divides it; and 
seizing the lower portion, dissects out the testicle. The spermatic and defer­
ential arteries, anc.l any others requiring it, are then to be carefully tied i and 
the wound must not be closed till all the bleeding has ceased, as this opera­
tion is often followed by secondary hemorrhage. It is well to wash out the 
wound with chloride of zinc (gr. xx ad .3j); drain and dres3 as after 
herniotomy (p. 624). 

In cases of malignant disease, the inguinal canal may be laid open1 the 
cord followed up and cut again as high as possible; and in tubercular dis­
ease the vas may thus be removed. 

Of 98 English, French, and German cases, 7 died: 2 of peritonitis, 3 of 
tetanus, 1 of !:iepticremia, 1 not stated. This statement is probably too high 
for the results of recent years. 

DISEASES OF THE SCROTUM. 

ffiDElU. OF TIIE ScROTUl\r.-The loose cellular tissue of this part is liable 
to distention from dropsy. Punctures with a needle will relieve it. If great 
and tense rodema1 from erysipelas or diffuse cellulitis, should threaten slough­
ing, a free incision should be made (Liston, "Acute CEtlema of the Scrotum/1 

J!'!.d.-Chit. Trans., vol. xxii.). The latter case very much resembles extrava­
sation of urine, but may be distinguished by the absence of swelliug in the 
perineum, or of obstruction in ruicturition. 

ErrTHELTOMA SCHOTI is commonly called the chimney-swup's cancer, be­
-cause it is said to be due to the irritation of soot and to be seldom met with 
except amongst that class of men. Some other irritants are believed to have 
the same effoct on the scrotun. Thus, it is stated by Dr. Paris that smelters 
are liable to a similar disease. And, on the other band, it is ~aid that soot 
may produce this disease on other parts beside the scrotum. 

It commences usually as a florid vascular wart, called the soot-wart. This 
gradually spreads, affects the whole scrotum and neighboring parts of the 
penis, and ulcerates, producing a fungous sore with ragged edges, discharg­
ing a thin off~nsive matter, and causing much pain and con~titutional dis­
turbance. The superficial inguinal glands become secondarily affected. 

Free aud early exci~ion should be adopted, and the wound should be after­
wards freely swabbed with a solution of chloride of ziuc, and drei:ised as after 
herniotomy (p. 624). Advise the early removal of all warty growths of the 
scrotum or prepuce. 

IMPOTENCE AND SYPHfLOPHOBlA. 

Impotence in the male may be due to a variety of causes: 
1. Excessive youth or senility. Capability for intercourse and for pro­

creatiou neither appears nor disappears at a fixed time. If the genital organs 
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are well developed 1 fitness for intercourse may be assumed in spite of youth . 
Sexual power fails rapidly after fifty in most men 1 but even power of procrea­
tion may be continued up to eighty or longer in unusually robust subjects. 

2. Absence, infantile condition1 malformation (epispadias and second and 
thir<l degrees of hypospadias) , or mutilation of the penis. 

3. Absence (congenital or acquired), imperfect development, or such ex­
tensive disease as to destroy all secreting substance of the testes. Sterility 
may be due to tigbt phimosis, to stricture on both sides, in the course of the 
vas or epididyruis, chiefly from gonorrhooa, obstructing the passage of semen; 
most cases of retained testis also cause it. 

-t Mechanicnl obstacles to intercourse, such as excessive obesity, large 
irreducible scrotal herni::e1 or elephantiasis. 

5. Debility from any acute or wasting disease may lead to temporary im­
potence, which may, however, remain long after restoration of heaJth and 
strength in other respects. Steel and other tonics, with cantharides, musk, 
nux vomica, Indian hemp, galvanism cautiously applied to the spine, spices, 
eggs, and oysters, and above all, time, and abstinence from attempts at 
counection till the strength is folly restored, are the remedies. Phosphorus 
is said to be a potent aphrodisiac. 

6. Lesions of the nervous centres-blows, especially upon the occipital 
i·egion of the head and dorso-lumbar region of the spine, are apt to be fol­
lowed by impotence which is not infrequently permanent. Apoplexy may 
lead to a similar result. 

7. Mental perturbation. It sometimes happens that a youth, on his first 
attempt at coition, finds himself incapable of accomplishing his wishes~ 
through awkwardness, timidity, over-anxiety, some sense of disappointment, 
or a consciousness of guilt. He straightway fancies himself impotent. The 
surgeon should inform him that his case is by no means uncommon; he 
should advise him1 if ruarried, to banish his fears, and trust to time and in­
creased familiarity; if single, to wait till he can indulge legitimately. 

8. Lastly, impotence may be produced by prem.ature and excessive venery 
01· self-pollution. Stich cases not infrequently come under the observation of 
the practitioner. The sexual organs have been rendered so weak and irrita­
ble tbat the least excitement, from an idea or the mere friction of the clothes, 
brings on an imperfect erection, followed immediately by t,he discharge of a 
thin fluid. The erection is so imperfect, and followed so soon by the dis­
charge, that the patient is incompetent for sexual connection; and the fre­
quent and abundant loss of seminal fluid (spm·matorrhooa)1 together with the 
patient's morbid consciousness, brings on a most miserable state of bodily 
weakness and mental despondency. Of course the evil habit should be at 
once abandoned. Then general tonics and cold bathing, or any other measure 
calculated to improve the health, will be useful. Suppers should be avoided, 
aud the patient should sleep, lightly covered, on a bard mattress. The emis­
sions generally occur when tbe patient lies on his back, and it is useful to fix 
a reel over the sacrum at night to prevent the assumption of this position. 
But tbe most essential point is chastity of idea, thn.t all excitement may be 
avoided until the generative organs have lost their ruorbid irritability. It 
is usually, however, of little value to advise a boy or man suffering from 
spermatorrhcea to be chaste in thought; the surgeon must insist upon his 
undertaking really bard work, mental and physical, the most. interesting 
that can be found, that both body and mind may be healthily fatigued, and 
the latter diverted from its morbid paths. Bl'Dmide of sodium in 20-grain 
doses at bedLime, to promote sleep and quiet sexual excitement, should not 
be given if it can be avoided. Tbe author has seen cases in which a preter­
natural irritability of the ejaculatory apparatus, with involuntary nocturnal 
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emissions, even of a bloody fluid, together with grent pain in the back, lan­
guor, and despondency, have been caused by irritatiug urine containing 
oxalate of lime, and cured by the means described at p. 746. Lastly, there 
is the application of nitrate of silver to the prostatic portion of the urethra. 
by Lallemancl's porte-caustique, of which it may be said that if sometimes 
u:::eful, it is often useless, and may certainly be mischievous. All tampering 
with, or directing the patient's thoughts to, the genital organs should he 
avoided, if possible. 

Fr)r self-abuse beyond the patient's control, Dr. Ramskill recommen1ls 
painting the penis with iodine i a blister is another eft€ctive means of stop· 
ping the practice. 

SEXUAL HYPOCIJONDRTASIS.-There is a very frequent and distresl'ing 
cla8s of cases, iu which the patients, generally young men of good education 
nud rt::fined feelings, and with strongly developed genital organs, belie\'e 
themselves to be impotent or to have spermatorrhrea, because of the occa· 
sional occurrence of emissions. Sometimes thev think themselves the victims 
of secondary syphilis (syphilophobia) . Thesevcases require skilful nnd kind 
treatment. The malady is really mental-caused often by the struggle 
between natural pas:sion and religious sentiment, aggra\'ated usually by some 
disorder of bodily health, such as oxaluria, or other form of dyspepsia. If 
the surgeon make light of the case, or try to argue the patient out of 
bis malady, the victim is apt to fall into the hands of the a<lvertising 
quacks, to the great detriment of mind, body, and estate. The proper 
course to pursue is to attend to the general health, insist upon ample healthy 
occupation and exercise, and to endea\•or to Recure healLhy society. The 
patient should be instructed that a periodic discharge of seminal fluid, at 
intervals of three weeks or a month, is as natural a phenomenon as O\·ula­
tion and meustruation in the female. 

UH.APTER XLVI. 

JS.JeHfE~ .IXD ~l'RGfl'AL DISEASES OF THE FEJIALE c:ESIT.ILS. 

BRUISI~G, LACF.RATlO:N, and SE\EREHEMORRHAUE from the vulva. are not 
uncommon from kicks. The bleeding can rarely be stopped by ligature; 
thP, surface must he thoroughly purified anrl dusted with iodoform, the 
bladder drained, and firm compression made with antiseptic wool·pa<ls and 
a. T-bandnge. Great cleanliness must subsequently be observed. 

There may be no external hemorrhage, but a large labial hrcmatoma 
may form from blows, forcible intercourse, during labor, or from rupture 
<luring sonH.~ effort of a varicose vein. Rest, elevation of the pelvis, and 
uniform preM:.urc on the swelling, should be employed; and after tw1> or 
three days bloo<l may be gently withdrawn by nn aspirator needle intro­
duced through the skin at some distance. Unle~s suppuration occur­
whcn a free i11ci::.inn is required-the swelliug should not be opened. 

Dangerous wot: ND~ sometimes occur from falls upon upright stakes "hich 
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are force1l through the rngina into the abdomen, and from the breaking of 
chumbero upou which the patient is sitting. Rarely, wuundd are inflicted 
heM with intent to murder. 

Hrrnau: OF THE YA<;J~.A nnd protrusion of the intf'~tine may occur 
during labor from di!~proportion of parts, from the un~kilful u~e of forceps, 
or from the introduction of tbe hand to turn. Perforating wounds of the 
vagina should be sutured, nucl abdominal complications must be treated 
according to the principles laid down in Chapter XXXVI. 
Fo1u:m~ BODIES of various kinds are occasionally introduced into the 

vagina by children and young women, and keep up discharge with much 
irritation, which cannot be accounted for. 'Vhen of large size, e.g., pes· 
sarics-and retained for years together, they may ulcerate into the blad<ler, 
rectum, or both. 

VE...;rco-YAlH~AL nsTUJ~:E almost always result from sloughing, more or 
les.s extcnsh·e, uf' the vesico-vaginal septum, from compression, usually pro­
longed, of the part between the descending head and the pubic arch; the 
slough separates, a111l urine begins to dribble from the vagina n few days 
after delivery. A few cases are due to laceration, to ulceration over n. 
foreign body, or to cancf'r-tbe latter being, of course, irremediable. 

A fistula from laceration should be at once accurately closed, and the 
patient treated as hereafter recommended. 

So soon as an ordinary fistula from sloughing reveals itl'ielf, turn the 
patient on her face, raise the peh1is, drain the bladder, and enforce the 
utmost cleauline:;s by means of regular antiseptic injecti1ins. During the 
period of the loc:hial discharges a small aperture may actually clflse, but :sueh 
a result is rare. Usually as soon as the lochia have ceased, and health is 
restored, some operation ·becomes uece:s:5ary. 

Before this is undertaken, endeavors :should be made to cure any vaginal 
discharge. The bowels must be well cleared by a purgative and subsequent 
injection, the effocts of which should have ceased before the operation. 

The application to the edges of the fissure, at intervals of tE>n to thirty 
days, of n cautery at a black heat, causing them to slough little, granlllate 
freely, noel contract, was mwd, with very excellent re~ults1 by Dr. Arthur 
Fnrre, both in the ve~ico- an<l recto-vaginal fistulre, nnd in lacerations of the 
perineum. It is now employed only in small openings. 

FIO. 284. 

In mn:-t <·nsts the following opttation shoulrl be performed: The patient is 
plnct:il iu the lithutomy position nn<l ana::5thetize1l; the operator sits on a 
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rather low chair, the Jight should be very good au<l come from behind 
him, and the pelvis should be so raised that the light falls on the anterior 
vaginal wall. To expose this, Sims's large duck.bill speculum is in!l:crttd 
and kept in position by hand, or by a fenestrated blade which fits upon the 
sacrum. Before ils introduction the bladder au<l vagina nre well washed 
out with salieylic lotion or sublimate lotion (1 in 2000). The aperture being 
clearly visible-to rrnder it so it is sometimes necessary to drag the cen•ix 
down an<l back with vulsellum forceps-the surgeon, with long-toothed 
forceps and a long-handled straight or suitably curved knife or sci:isOrs, 
vivifies the whole edge, being especially careful at the angles; the strip 
removed should be continuous1 and include the whole thickness of the 
wall i at no point should au islet of epithelium be left. A sufficient 
number of wire sutures to bring the edges accurately together are now 
passed with Smith's rleft-palate needle, or with the much cheaper "£sh­
hook '1 needle devi~ed by the author, which passes a ligature first through 
the farther, then through the nearer1 edge, whilst the operator's hand does 
not get in the way of his eyes. The mucous membrane of the bladder should 
not be included, for it tends to prolapse and inten·ene between the raw 
surfaces. The wires may be secured by twisting, or by large split shot 
(which are better than Sims's continuous metal bars) clamped on to them, 
first on the far, then on the near, side of the wound. The ureters have been 
wounded and included in the stitches. 

After the operation Sims's S-shaped metal or some self-retaining soft-rubber 
catheter should be placed in the bladder, and a tube carried thence to a basin 
under the bed. This operation must be carefully watched, for nothing can 
do more harm than accumulation of urine iu the bladder. The prone posi­
tion, with the pelvis a little raised, is the best, and it is well to accustom the 
patient to it before operation i if she will not assume it, she must lie on either 
side, inclined toward the face. Every six hours a soft tube should be gently 
passed to the top of the vagina and gentle irrigation with salicylic lotion 
practised. Morphia or other anodynes must be used if the patient is restless. 
The wound should not be examined, nor the sutures disturbed, for at least a 
week. The bowels may be kept open by enema. 

In some cases, the fistu la is placed so high that nu attempt has to be made 
to attach the anterior lip of the os to the lower edge of the aperture; or, this 
failing, to close the vagiua below the fistula and allow menstruation to take 
place through the bladder. When the fistula is utero·vesical, passing from 
the cervix, this plan, or Jobert de Lamballe's of slitting up the cervix into 
the fistula 1 vivifying this, and suturing the whole wound, may be followed. 

For cases in which there is extensive loss of substance, Jubert de Lamballe 
detached the vagina from its attachment to the anterior part of the neck of 
the womb, and drew it down that there might be no strain on the stitches; 
or the vaginal tube may be dissected up from the vesical, and the split edges 
brought together (Druitt, Lancet, 1852, vol. ii. p. 576). In such cases Prof. 
Wood employs reversed and superimposed flaps to fill up deficiencies and 
insure extensive raw surfaces for mutual adhesion, and has succeeded in 
many cases with much loss of substance. 

RECTO·VAGJ:SAL FJSTUL.1E, not due to cancer, are much less common than 
vesico·vaginal i they result from syphilitic u lceration of the rectum as a rule. 
They require similar treatment. The rectal mucosa. must not be included 
in the sutures, aud here even more than in vesico·vaginal cases the diet should 
be carefully chosen and limited. Some surgeons confine the bowels by opium 
for ten to fourteen days, others g ive an enema very carefully twice a <lay, 
others again divide the sphincters subcutaneously that there may be no 
resistance to overcome, and that the lower end of the rectum may be at rest. 
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Wood's system of re\'ersed and superimposed flaps may be employed here in 
cases with much loss of substance. In otherwise irremediable cases, the 
vagina has been closed below the fistula. 

LACERATI0);'$ OF THE PER!XEUM during labor, as far as, but not through, 
the anus, will generally heal, if the patient's legs be tied together, and the 
lateral positiou, iodoform, and frequent gentle irrigation be employed i the 
usual plan is to confine the bowels, but some give a small enema daily i the 
cat.hetcr should be passed three or four times a day. The accident is very 
likely to recur in subsequent confinements. 

Complete laceraUon into the anus is attended with distressing incontinence 
of feces and flatus, and prolapse of the rectum. It should be remedied im­
mediately. Everything must be rendered as clean as possible, and the 
surfaces thinly iodofonned; a deep wire button-suture must be passed from 
buttock to buttock through the septum above the rent. Before it is drawn 
quite tight the rectal mucosa is united by a continuous horse-hair suturn; 
then the button suture is adjusted and the vaginal mucosa and skin are 
united. After-treatment as above. 

If this treatment is not carried out or is unsuccessful (as it frequently is, 
the tissue being much bruised), operation must be postponed until the lochia 
have ceased an<l the health is restored . Prepare for it as usual. The patient 
heing in lithotomy position, on each side make an incision about one and a 
quarter inches long into the subcutaneous tissue, a.t the junction of skin and 
scar-tissue, to mark the base of the perineal triangle; at right angles to the 
centres of these cuts make two others of similar depth meeting in the angle 
of th~ rent; the two triangular flaps upon either side are to be raised, of 
good thickness, and during this bleeding is often free. A button suture is 
now introduced as above, with a stout, strongly curved-handled needle i and 
others, if they seem advisable, behind or in front of it; one in front may 
cross the vagina. Before they are tightened the rectal flaps are united by 
a continu ous suture, and afterwards, the vaginal flaps and skin. Leave the 
stitches in for two or three weeks. 

TrrE CATHE1l'EH. may be easily introduced into the female urethra with 
one hand, thus: The surgeon, holding it like a pen, with its point on the tip 

Fm.285. 

of the forefinger, passe~ the finger between the labi~, fe_ela for the ridge of 
the urethra, and traces it forward to the nodular pn~1ect1on at the entrance 
to the vagina, behind the meatus. The catheter, guiclerl upon the finger, is 
then easily slipped into the orifice. Either hand may be used, accor<lillg to 
the patient's position in bed. 

MALFORMATIONS AND DEFORMITIES. 

AnnESIO~ OF TUE LABIA is common, and is generally discovered in chil­
dren whilst still infants. No vaginal orifice can be seen on separating the 
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labia, for it is covered by a membrane, stretching from labium to labium, 
which is usually so thin us to appear blubh. It is easily torn hy a thumb 
on either labium, and often scarcely bleeds; a little oiled lint will pre\'eut 
reunion. 

lMPERFORATE HY:\IL:s.-This septum is place1l higher than the nbove­
just within the orifice of the vagina. It is discovered usually at puberty, 
when severe pains recur monthly, but no discharge appears. The child is 
sometimes allowed to suffl!r thus until the uterus distended by blood forms 
a large ahrlominnl tumor. The hymen forms a tense, bulging, blui~h 
membrane. 

TREA.T;'IIENT.-)foke a free crucial incision in the hymen, and gently wash 
out the uterus with warm boracic lotion, until all the dark treacly bloo<l is 
got rid of, and repeat the injection daily until there is no longer any fear of 
retentiop. The patient must remain recumbent till the uterus is of normal 
size. The mortality after this little operation has been high-from septi­
cremia, septic metritis, and septicremia. Repeated aspiration has been em­
ployed as a substitute, bnt even more dangerous sepsis is likely to occur if 
the hymen is the seat of puncture. 'Vhen the va~ina is absent, hremnto­
ruetra is rare (see below); shnul<l it occur, Tait advises that an opening be 
made through the rectum, and gives a successful case. 

Co:sm~NITAL .ABSENCE OF THE Y.AGI:SA is occasiona11y found, and usually 
the uterus in such cases is also wanting. :\Ir. 'Vood has operated success­
fully on two of the.::;e cases for the formation of a vagina. In one the uterus 
was felt in an atrophied state, and in the other it was not present in any 
shape. A catheter was first passed into the bladder, and then a small trans­
verse cut was made in the bottom of the cul-de-sac, representing the orifice 
of the vagina, and carried carefully down, guided by the left forefinger in 
the rectum, and by the catheter in the urethra, to about four inches from 
the surface. This was afterwards kept well cleansed by carbolic lotion, and 
dilated with a clean, smooth, glass bougie of proper size. The patients did 
well, and recovered without bad symptoms; one, on being examined eight 
months afterwards, was fuund to have a fairly roomy passnge. Ia these 
cases the patieuts were anxious to have the operation done before marriage. 
Similar operations, however, haV'e frequently proved fatal from peritonitis, 
and great care must he taken not to open, in the deep incision, the recto­
vesical pouch of the peritoneum, which comes unusually low down in these 
cases, as well as to prevent putrefaction during the subsequent treatment. 
Other surgeons have found the process of keeping the tube patent very cliffi­
rult nnci painful, and in a case in which impreguation would seem posi::ible, 
Tait's advice had CPrtainly better be followed . 

ATRESIA. VAOIN,1~, usually from sloughing after labor, and leading to 
hroruatometra, may usual1y be relieved by cautious b.teral notching and 
dilatation . 

PROLAI,SE OF THE YAGINA is a consequence of structural debility, and is 
liable to follow parturition, and to accompany and aggravate congestive 
di~eases of the womb. 'Vhen the posterior wall prolapses, bringing with it 
the rectum (rectocele), there is great distress and difficulty in getting rid of 
the motions; when the anterior wall with the bladder (cy1.docele) prolapses, 
there is great irritability of the bladder, difficulty of emptying it, decompo­
sition of residual urine and other ill-consequences. Cold, strong, astringent 
injections, tonics, and a firm perinea! bandage, cold enemata, and suitable 
treatment for chronic constipation in rectocele, the avoidance of overdisten­
tion of the bladder an<l treatment for cystitis in cystocele, a.re the first set of 
remedies. Should thrse fail, a Hodge's ring pessary may be tried . In aggra­
vated cnses an operation may be done to contract the vagina and bring for· 



UISEASES OF TIIE FEMALE GESJTALS. ::>23 

ward the perineum by denuding a longitudinal slip on each side of the 
vnginn, bringing the cut surfaces together longitudinally and uniting them 
by ~uture, and by vi\·ifying and uniting the inner surfaces of the posterior 
halves of the labia, a~ in the operation for ruptured perineum. 

DrsE.\~F--~. 

of ·~~s~~~l~b~L~·,~:~~ ·~~~o;;~~~~1~~~~:\J~~~~~~t~~1n ttl;l~t~~~~1J~~~ :~!1~~~~~ 
\\hich are not due to contagion, do occur; and they are tolerably frequent 
in children, generally strumous and sometimes sultl>ring- from worms in the 
rectum . Fort!ign bodies, injuries, and some acute specific fevers are occa­
s ional causes. There is no subject upon which more caution is nece~sary 
tban in expressing- nn opinion as to the nature of a vaginnl cli~charge_. The 
more intense the infhtmmntion, the more probably is it gonorl'hooal i probably 
the best test is the presence or absence of gonococci. 
TRE.\nrn~T.-Absolute rest and acetate of lea<l and opium, fomentations 

in acute otagt>s, then mild, anrl finally strong a5tringeuts (p. 106). 
L.rnL\L ABSCE..;s is usually acute an<I situate in the gland of Bartholiu 

cl'lse to the orifice of the vagina. The signs are typical and the pain great; 
the cause usually an~ncute vulviti.;, especially gonorrhceal, sometimes injury 
or none is discoverable. It shoul<l be freely opened in the vaginal aspect; 
the pus b exceedingly foul. 

Xm1A signifies u. phageclrenic affection of the labia pndendi of young female 
children, precisely resembling the C•tncrwn ori.i(p. 540) in its causes, nature, 
symptoms, fatality, and treatment require<l. The surgeon must be very 
careful not to mistake this nffo<'tiou for venereal di!'l-eases-an error common 
enough nmong parl'nt;,;. Iu 1853 there were several criminal trials at Dublin 
of persons falsely accused of tampering with children. 

Great IlYl'Ell.THOPllY OF TITE L.\BIA :'t[AJOR.\. may result from advanced 
syphilis (rn.re) and from elephantiasis (p. 22:3). The nympltw are not un· 
commonly much tM large and solid, ~onorrhrea and chancre being sometimes 
the cause. Sometimes only one is affected i the clitol'is may also be of incon· 
venient size. Should circumstances require it, there is no difficulty in 
removing any of these parts. 

VA1uc.:o:u; \"EINS may f\lrm huge masses, rendering the labia very large, 
pendulous, and often exceedingly painful; impeding locomotion, ancl 1 when 
they rupture, endangering life by hemorrhage. They are usually found in 
multipar~e. ancl are much ag~ravated by pregnancy. Recumbency and 
great clennline~s give most relief; some may be fomHl in a kind of bag truss. 
Remo,·al by ligature has been successful i the cautery might be u~ed, and 
im·ersion of the patieut would very likely allow the knife to be employed. 

X EW (;nowTn~ of various kinds are met with in the vulva and vagina. 
Fibromntu and myojibrom.qla occasionally form pedunculated outgrowths from 
the labia majora or the vaginal wall; Lipoma is occac::ionnlly met with about 
the mous i ncevi occur rarel.v in the labia. majora; simple 'Wlrls are common 
on the labia, and condylomata sometimes forming huge cnuliflower·like 
mas:ies nre still more so; rncemose adenonwta and cysts from dilatation of 
mucous glands occur here as on other muco~~e; sebaceous cysts may be met 
with on the outer aspects of the labia majora; but the cystic growth of the 
vulva. is nn nclenoma of Bartholin's gland, usually on the left ~ide. Sarcoma 
is rarely seen in the vagina. Epilhelioma of the vnlva, especially the clitoris 
ftlH] nymphro, is common, but this growth is rarely primary in the vagina; 
its appearance is characteristic, and early free removal the treatment-pre· 
ferably with the knife, clamp forceps being at lrnncl to stop hleeding which 
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often gives no trouble. The inguinal glands suffer secondnrily. Ilert>, as 
elsewhere, recurrence is the usual result. 

The VASCULAR GROWTH of the female urethra is simply a vascular wart, 
of bright red color, varying in size from a large pin's head to a horsebcan, 
protruding from the meatus, and though sometimes painless, usually causing 
great distress from its exqui:;ite sensitiveness. It is easily torn and blf'Nls 
freely. It may be cut oft' and the base touched with a cautery or caustic, 
or both it and its base may be removed with scissors, cocaine being used . 
Recurrence is frequent, time after time. 

('IIAPTER XLVll . 

m,;EASES OF THE BREAST. 

DEVELOPMEXT.\L ERRORS may occur in either sex. Congenital absence 
(amMtia) of one breast has very rarely been seen; also rarely both brea~ts 
remain puerile, mmally with absence or non·development of the ovaries. 
Three to five breasts (polymastia) occur more frequently. Leichtenstern 
says that the great majority have been found below and slightly internal to 
the normal breasts, a few iu the axillre; elsewhere (groin, thigh, shoulder) 
they are very rare. Nipples without any gland substance may occur at Lhc 
same spots, or a normal brcal:!t may have two or three nipples (polyfhelia). 
It is, however, much more common for the nipples to be absent or small; 
they may protrude Juring pregnancy. These abnormal breasts anti nipples 
show no special tendency to disease and should not be interfered with unless 
they are a source of inconvenience. Hare (Lancet, 1860) recorded a case 
of' dilatation by milk of an axillary mamma, the nipple of which was im­
perfect. 

EARLY DEVELOPME~l'.-ln cases of early sexual maturity, the brea~ts 
may be well developed in children; much more rarely they enlarge without 
the general changes of puberty. 

DIFFUSE HYrERTROPIIY of bcn.h breasts, occurring at or within two or 
three years of the firat menstruation, is very rare; cause unknown. The 
breast:9, as a rule, i11crcns-e so rapidly in size that in two to four months they 
may reach for below the navel i they then cea.::;c growing, perhaps enlarge 
ngain with the first pregnancy and then cease fiually i continuous growth 
has not been observed, nor any affection of the general health beyond such 
as the weight of the breasts and incapacity for \\'(1tk would account for. 
lhere may be a milky discharge, but it is not usual. The skin is often 
thick and ccdematous and the veins large; in the tumor hard nodules way 
be felt-fibro-adenomata having the usual structure; whilst the mass of 
bre1•st is highly glandular. 

THEATMENT.-Pressure and iodine have no effect; amputation of both 
breasts has been thrice successful. 

Sometimes the breasts reach a great size in the early months of pregnancy. 
This is the best place to note that one or both breasts mny enlarge after 

puberty iu man to quite the size of a virgin breast (gyncecomastia) . 
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NEt'RAUifA OF TUE BREAST mny exist alone, or (as more frequently hap· 
pens) be superacldecl ton small adenoma or chronic mastiti!-1. Extreme pain, 
aggravated nt each monthly period, and out of proportion to the local struc· 
turnl disease (i f any\ and superficial tenderness are the characteristics. Tbe 
health generally admits of improvement, anremin. with COD:stipation, disor­
dered mcn!<lruntion and hysteria being frequently preseut. Velpeau states 
that1 in JO cases, both breasts were affected ouly twice; 15 of the patients 
were 30, the rest varied in age from 30 to over 70; in 10 slight thickening 
nnd nodules could be ma<le out in the gland sub:staoce. For TREATME~T 
seep. 419. 

LACTEA r. C.\LC'U'Ll:'d is very rare, produced by absorption of the fluid part 
of the milk in an obstructed lacteal duct and calcareous infiltration of its 
solid inp;redients. It is probable that some calcareous mnsRes arc similarly 
formed hy the inspi~snti on of pus or tubercular masses. Calcification of the 
septa of the breast has been described in old women. Unless suppuration 
should occur no treatment would be required. 

AB:SOIDIALITIES OF SECRETION.-The breast should secrete milk in quan­
tity only after delivery, and then only for a short time, unless suckling is 
practised. Suckling should keep up the secretion for seven or eight months 
and uot uncommonly does so for eighteen to twenty.four. In a first preg­
nancy the expression of a little milk is a very valuable sign; but in Jater 
pregnancies it is unreliable, as after pregnancy the breast may contain s. 
little milk for many years. 

After delivery there may be no secretion (agalaklia), a very uncommon 
thing; a very slight secretion for only a few days or weeks is much more 
frequent. In other cmses the secretion is so exce::~ive that it runs continu· 
nlly from the breasts (galrtktorr/u.t,n,) for weeks or mouths, although suckling 
mny be discontinued. ~Iontgoruery quotes a case in which this lasted for 
three years, and the breasts contained milk after five. The patients are 
often delicate, nervous, nnd weakly, and they lose much flesh, though the ir 
appetite may be good. G.alaktorrbcea must be treated by attention to the 
genf'ral health i by strapprng t he breasts or apply ing glycerine and bella· 
donnn, and by the internal administration of belladonna. or iodide of potas­
sium in foll doses . The amount of drink may be limited, and the bowels 
should be kept open. 

Secretion may occur at unusual times. A viscid, milky flu id is not at nil 
uncommonly formed by the brensts of newborn infants; in the first few days 
after hirth the brea::;ts may swell and become tender, and on compression 
y ield thi:; fluid, which is usually naturally got rid of' in a few days. Many 
nurses arc in the hnbit of employing pressure regularly, and the not infre· 
quent abi"ce::;ses in brea~ts of babies may be clue to neglect of this precaution. 
A few case~ are re('orded in which virgins and even children (perhaps cases 
of early puberty) huve, hy repateclly applying a child to their breasts, ex­
cited sufficient secretion to suckle; and women long past the menopaui:;e 
have done the same. ~Iilk bas been found in the breasts of very olci women; 
but we must uot mistake for it a greenish or brownish, thin or mucoid fluid 
which frequently forms in dilated milk·ducts of aged breasts and escapes 
from the nipple. 

Lastly, milk in cons i<lerable quantity has been secreted by the mammro 
of boys and men. 

LACTr:Ar, TmroR OR GALAKTOCELE.-Rnrely a lacteal duct is str ictured 
or obotructed, by a small calculus, when, if pregnancy occur, the milk accu­
mulates in it, forming an oblong fluctuating tumor, first perceptible near the 
nipple, but ultimately, in the course of some months, it may reach a Jn rge 
size i the skin is normal, the veins large, pain is slight-chiefly from d rag-
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ging, there is no ten<lernees and no fever. ~carpn's case io the rnosL cek­
bratcd; ten days after her second confinement, a woman of twenty noticed a 
swelling in the left breast which increased the more the child was put to it; 
in two months the gland measured thirty-four inches around; Scarpa drew 
off ten quarts of milk; the cavity suppurated, but the patient recovered, and 
nothing abnorn::d occurred after her third pregnancy. 

The cyst should be punctured, when creamy milk, usually with a quantity 
of yellow-brown oil, escapes; or the milk may he curdl<'d. A drainage tube 
mu~t be ini:erte<l and au antiseptic dressing applied; it will need frequent 
changing as milk will escape during lactation; suckling should be censed as 
sonn as possible and the milk dried up. 

F:onE Nn,PLES.-Suckling-, especially a first child, often cam~es the nipples 
tn inflame; they become swollen, intensely red, hot, painful, and tender. In 
other cases, excoriations, cracks, aud deep fissures, form, mostly towar!l the 
base of the nipple, and cause pain, which may really be extreme whenever 
suckling is attempted . Many think that infection of slight cracks with the 
thrush parasite from the mouth of the chilrl is the cause of those painful 
fi~sures, which are often the forerunner of mammary ab.scess. 

TREAT:'lrENT.-If both nipple:; are not affected, let the child suck the 
healthy aucl draw off the milk from the diseased side with a brenst·pump. 
Simple inflammation may be met with tannic lotion (l<'. 2·Hl), alum lotion, 
or other astringent, frequently applied and carefully washed off before the 
chiltl sucks if the breast is used. Some paint the nipple with flexible col· 
lodion, or, better, Richardson's styptic coJloid (F. 3-10). \Vhen fissures are 
preseut the same treatment may suffice, but usually cure will be more rapid 
if a fine point of lunar caustic be occasionally run along the whole length of 
the opened fi,-sure or its base be divided with a knife, after cocaine has been 
applied . In slight cases affecting both nipples these may be sufficiently 
protected from the clothes and the child's mouth by rubber shields i but in 
severe cases, suckliug must be given up so soon as the child can be safely 
weaned. if not sooner; after the first six weeks it is much more easy than 
earlier to feefl a child artificially. Sometimes it is well to feed the child 
with milk drawn from the breasts by a pump. By way of prophylaxis, 
pregnant Wllmen should every night wash the nipples with a solution of alum 
(grs. xx ad .5.i) and apply a liniment of sp. rect. and al. oliv:.-e aa. 

)[ucorn; TUBEB.CLJ."':S occur on the nipple, and fissures in a syphilitic woman 
woul<l probably become tubercles and infect a healthy chiltl. Similarly a 
syphilitic child would probably infect the nipple of a healthy woman from 
tubercles in its mouth, a primary sore of the nipple resulting. Hence both 
child and wet-nur:se must he either syphilitic or he:1ltl1y. 
AREOr~AH ABSCESS is not uncommon during suckling. It must be opened 

parallel to the ducts converging to the nipple, and flressed with b,lracic 
lotion. 
Cuno~IC ECZE:'>tA not uncommonly affects one or both nipples. It gen· 

ernlly occur:; before the menopause, especially during la.cta.tion, and is often 
a8sociate<l with uncleanliness or scabies i the surface is pinkish-red, not raw· 
looking or granular, but often punctate; there is no superficial induration, 
and the edge is not sharply defined and is not rnised, an<l, though often 
obstinate, it yields to treatment with astringent ointments or lotions of lead, 
zinc, mercury, and oil. fo all these points it diffors from Puget's disease, 
often calleJ eczema, of the nipple, which so often foreruns cancer (McCall 
Anderson). 

::>lowly growing epilheliomal<t develop but rarely in the areola. Sebaceous 
cy.ita, too, have bceu mPt with. 
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ACCTE IXFL.UDl.\TtO:"' OF THE BRE-\ST (mn8titi.~) occurs sl) frequently in 
connectir1n with the pue;rperal state, thnt puerperal ma.-ti!i.'J is almost SJUOU­

ymous with the above he:idinµ-. Inflammation and absces:s may, however, 
r~:-;ult from injury; it i::i met wid1 occasionally iu newborn chilrlrtn in con­
nection with 111ilk-M•creti1m (p. 8:!5J, and al~o at puberty a painful swelling 
which may run on to suppuration occurs in both sexeg, but most often in 
girl~. Erysipdas pa-;i"ing over the hren:.t, ur caries of the ribs beneath it, 
may nlso eau ... c absces:::es Ill r~lation with the gland. Of 228 ca~c3 collected 
by llillroth, 181 occurred during lactation, 13 during preg1rnucy, and 34 
were unconnectecl with the puerperal stnte; apparently absce~ses in infants 
ancl at pulwrty were not included. 

Puerperal mri.~titi.'1 occurs in about six per cent. of all nursing women 
(\Yinckel) 1 is espec·ially frequent with first children, :m<l is rare when the 
d1ilcl i~ nut SUC'klrd i 508 cases show thn.t the rig-ht breast was affected 256, 
the left Hl:l, and both breasts 65 times (Billroth); the lower and lower and 
outer purts of the mammn are most often its seat. It commences most fre­
<1uently iu the first four weeks after delivery, especially i.e. the third and 
fourth, and very frequently three or four days after fhsures biwe appeared 
upon the nipple; but it j3 well known in women who suckle their children 
for a year or two an<l get much below par. 

l\Iany CAt's1:s ha\·e he('ll a~sigue1l, esp·-·cially retention of milk from acci­
<l~ntal clo~urc of :t duct; but we ha\'e specially note<l the absence of signs 
of inflammation in gnlnktoe1·le1 and in cases in which the breasts become 
very tense n111l full, auil then empty themselves owing to death of the child. 
It seems almost cert.du, therefore, that these nb;o;CC1'Ses arc due to the entry 
of organisms into the breast, either into the lymphatics from fissures, or into 
the gland-spacf'~ along the ducts, where no fissures exist. Against this view 
is the ab::;cnce of powers of locomotion among bacteria; still it seems probable 
that they do enter, cause swelling of the mucosa, obstruction of' the duct, and 
retention of milk, irritant decomposition of which most likely follows. The 
cffoct of' this is a dense r1)Und-celled infiltra.tion about the acini, where the 
vessels are most numerous, rapiclly running on to destruction of tissue. The 
process may bti diffuse, leading to multiple abscess, or rarely to sloughing of 
large portions of the breast ti::isue i usually it is localized to one pnrt, though 
secondary abscess from imperfect drainage, burrowing, and sepsis is frequent. 
The abscess may form deeply in the breast substauce i or superficially, soon 
pre!lenting beneath the skin-or perhaps forming in the subcutnueous layer; 
or the dccpeY.t portions may suppurate and burst into or otherwise infect the 
loose tissue hetween the breast and the pectoral, and around about the gland 
(retro- arnl para-mastiti.-1). .A. chronic abscess behind the gland is in all prob­
ability due to cnrie.:i of'a rib. 

The SY.\IPTO'.\IS often appear suddenly. They are: high fcver 1 often with 
rigors, and perhaps delirium, severe pain, great tenderness and rapid swelling 
of the lm::tst, which is hot and tcn::=e; the time of nppearance of ccdema and 
rerlne~s of' the 8kin of cour::;e Yaries with the depth of the pus-it may be 
many days before fluctmttion is apparent; when the pus forms behind the 
breast thu whole gbuc1 is pu:=hed bodily forward. The axillary glands arc 
enlarged but rarely suppurate. 

Tn.E.\T'.\IE'N'T.-ln m:rny cases a quickly acting purgative, the administra­
tion of ncnuite in minim <loses till the pulse is reduced 1 assiduous fomenta ­
tion over bella1lonna, rt·rnoval of milk by the pump from both breasts, fixn­
tion of the :um and absolute rest will cut short the inflammation. 'Vhen 
success doC'.s not attend these measures, continue the bella<louna fomentat ion 
and the u>e of the pump, for putting the child to the healthy breast will 
cause painful hyperam1ia. of the inflamed one. If the symptoms persist 
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under this treatment1 suppuration is almost certainly present, and so ~oon as 
it can be localized, and Often before fluctuation appears, an exploratory 
puncture should be ma<lc and lengthened into an incibion, radiating from 
the nipple, if pus be found; the abscess is emptied, a tube inserted, a large 
antiseptic wool·dre~::iing is applied, and light uniform compre!'sion of the 
whole breast is made with a stocking bandage. If the case be severe the 
patient should remain in bed; but if it be slight she may walk about with 
her breast well bandaged and arm fixed-this being of much importance in 
all cases. Great care should be taken about the antiseptics and drainage; 
when they are neglected, terrible burrowing may occur, ruining the struc­
ture of the breast, perhaps necessitating even its removal. Should there be 
burrowing, early counter-openings should be made. 

The sling shown in Fig. 286 will do very well to keep a poultice on in 
bed, but to compress the breast a turn of bandage should be taken round 

Fw. 2t'6 

1<'011r-tailed 11i11g for the llrcn~t; lwo u.1e fa,;ten~d arvun1J tlie wai~t, wliilot the olillT~ rn11port the llrt·;u.t, 
pa_,101'ertbeC>ppo;iteshoulder,andarefixedtotbollrst,liehind 

the trunk below both breasts, the roller coming forward beneath the diseased 
breast; the second loop of a figure-8 is made by carrying the second turn 
under the diseased breast, so as to raise it strongly, ancl over the oppo~ite 
shoulder; this is crossed at the ax ilia and fixed by the third turn round the 
trunk below the soun<l breast, and so the turns go on mounting higher and 
higher on the diseased breast, the lower raising it and the upper pressing it 
rather down . The limbs of the sling (Fig. 286) show the direction of the 
first two turns of the bandage. To give rest iu rases of chronic sinuses some 
prefer long strips of strapping laid like the bandage-turns on the brca,t, 
holes being cut for the tubes. 

Chronic absceM of the breast has caused many diag-oostic errors, for it 
forms a. hard or in<listinctly fluctuating, irregular, ill-defined mnss of moder­
ate size, not movable in the substance of the gland, enlarging slowly in the 
course of many months, not tender, aud either causing no pain or only occa­
sional fits; round-celled infiltration often extends along the ducts, and causes 
retraction of the nipple. In almost all cases the formation of a. chronic 
abscess is connected with pregnancy, Jabur, or miscarriage, but as cancer also 
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may complicate these states, the above fact is by no means diagnostic. Wben 
there is any doubt about the diagnosis, no exploratory puncture should be 
made; it runy be done when everything is ready to proceed further should 
the di:<ease turn out to be cancer . 

.Abscesd should be opened antiseptically and drained; it is said that a 
section right through the induration facilitates its absorption. 
Cuno~rc lNTER:iTITTAL MASTITIS.-Sometimes a chronic inflammntory 

infiltration forms round the acini in certain lobules of the breast, and by its 
presence and shrinking renders these parts different from the rest of the 
breast so that they nre felt like one or more tumors in it. Section through 
the part shows a densely fibroid, quite uncircumscribed, mass, in which 
:~~1.l cysts (<lilnte<l ducts) with yellowish or greenish contents may be 

This process gives rise to one or several rounded nodules in the breast, 
quite iuseparnble from its substance, and when pulled upon, dragging on 
the nipple; they are not tender, or painful, as a rule, but may be accom­
panied by severe neuralgia; and their surface is usually finely nodnlar, and 
the skin when pinched up over them may dimple, being connected with the 
mass by a fibroid band. Io the other cases a tough wedge-shaped piece of 
the gland, with the apex towards the nipple, is involved, and in rare in­
stances the whole breast may be affected; it becomes greatly shrunken as 
the inflammatory tissue shrinks, the nipple and skin are drawn in and be­
come more or less fixed to the chest wall, and the axillary glands may be 
slightly enlarged. Billroth gives an illustration of chronic shrinking mas­
titis, but it is difficult to see from the account how the diagnosis was made 
from atrophic scirrhus. 

From small a<lenoma deep in the breast and covered by breast-substance, 
su tbat its mobility in the breast and smooth surface cannot be made out, 
diagnosi8 may be impossible. Similarly its distinction from cancer when 
the patient has reached the cancer age may be impossible. Suspicion of 
the latter should be set at rest by exploratory incision and microscopic ex· 
amiuatiou of a frozeu section. Multiple nodules are strongly in favor of 
ma.stitis. 

Belladonnn, warmth, and gentle pressure may be used to relieve pain aud 
the general health roust be looked to. Small portions of the breast causing 
much pain and anxiety may be removed. The surgeon must decide whether 
it is ever right to remove the whole mamma for this disease. 

Tu.mors of the breast are both numerous nod frequent. Purefibromata are 
very rare and scarcely capable of recognition; lipomata may occur in the 
fat over, or in the connective tissue bebiud, the mamma, and have in a 
few instances in the latter situation reached an enormous size i encliondroma, 
aimple or ossffying, is very rare in women, but is said to be comparatively 
common in bitch~; nawtta of the subcutaneous tissue may seem to involve 
the breast. But the tumors of real import::lllce, on account of their 
frequency, in the brea~t are adenoma, adeno-fibrom,a, adeno-sarcoma, and cysto· 
sarcoma, sarcoma, and cancer. 

ADEND'fA, ADENO-FIBROMA, ADE~O·SARCQ)lA and CYSTO-SARCOlfA have 
been briefly described nt p. 139. The adenoma, or ndeno-fibroma, as many 
prefer to call it, is an en capsuled tumor of rounded form au<l smooth surface 
-though sometimes con_siderable rounded masses may proj~ct from the main 
-and is unconnected with the breast proper except by a little loose areolar 
tissue. It has a fibrous aspect and a convex surface on section; upon close 
examination of' this a number of slit-like, sometimes branching, spaces (Fig. 
287, upper pnrt) can be seen, and the microscopic sections drawn in Figs. 29 
and 30 explain their nature. The stroma may be almost pure fibrous tissue, 
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or this richly strewn with spindle-cells, or there may be scarcely any actual 
fibres, the whole matrix being cellular. The latter kinds nre often spoken of 
as adeno-sarcorua; upon the whole they grow more rapidly and reach a 
larger size than the acleno-fibroma. Sometimes the stromn is myxomatous­
myxo-adenoma. Turning to the epithelium-lined spaces, these sometimes be­
come distended with mucoid or serous fluid, and into them papillary cellular 
maeses may grow, when the fluid is very liable to be rendered red or brown 
from hemorrhage; cysts from the size of an orange downward ma.y thus 
form; the skin may thin and inflame over them until they burst, when hem­
orrhage is likely to occur from the papillary masses which protrude and 
increase into a large, fungating, easily bleeding growth . Growths of this 
kind are called cyslo·sarcomata (Fig. 287) . Adeno· au<l cysto-sarcomata 

have occasionally reached an enormous size. I saw C. Heath successfully 
remove from a woman aged sixty an adeno·sarcoma weighing 5 lbs. 10 oz., 
which had grown in three and a half years, the chief increase having taken 
place in the last six months, and this is a common history; Yelpeau has 
recorded a case of cysto·sarcoma of four years' growth (slow for the first 
year) which weighed 20 lbs. after death of the patient from marasmus; 
Fergusson, in 1853, removed one of 27 lbs. 

The use of the word u sarcoma" would seem to indicate malignancy, yet 
even local recurrence of these growths is very rare. I bani seen one 
instance in a woman aged forty·eight: sixteen years earlit::r a mass of four 
year::;' growth was excised; it recurred, and the breast was amputated two 
years later; after tweh-e years a recurrence in the scar was reruo\·ed, and 
she then had a rather large axillary gland; two years later another nodule 
was remove<l from the scar, and the gland, being unchnnged, was left. 
~Iicroscopically the last nodule showed a good runny spindle-cells in the 
stroma, but could not have been distinguished from nn ordinary fibro­
arlrnom,a. 

Cases have been recorded by Rushton Parker and others in which 
scirdious cancer has starte<l from an adeno-fibroma. 

No nge il:I exempt, yet the great majority of cases occur from sixteen to 
thirty-five. The origin of these, as of all mamnrnry growths, is frequently 
referred to injury-slight blows. Cysto-sarcornnta usually occur in multi­
parre at about thirty·fi\'e or later. The tumor may be situate anywhere in 
the breaot, but is most often peripheral; when small it is a smooth, firm, 
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rounded mass, moving freely in the breast or actually pedllnculated, not in­
volving the skin or lymphatic glands in any way, not causing retraction of 
the nipple nor seeming connected with it by a cord (duct) when the nipple 
is held and the tumor pressed away from it; as a rule, tenderness and pain 
are slight or absent, but both may be acute, especially at menstrual periods? 
when both breast and tumor swell; these tumors may disappear after lacta­
tion, and they always give most trouble when the health is low. 

Growth is usually slow, for a time, at all events, and the mass becomes 
more plain beneath tbe skin which it raises; cysts may now be detected by 
their elasticity aud projection, sometimes also by a brownish or bloody 
discharge from the nipple. The tumor may remain stationary for months 
or years, or may grow rapidly to a 1rnge size; bursting of a cyst bas been men­
t ioned above. The general health is affected only by the weight of the 
growth, anxiety, nud sometimes neuralgic pain 

Mistakes arise when the tumor is buried in the central part of the breast; 
we then cannot make out what the surface is like i it may appear fixed, 
and a tumor of this kind may seem to drag on the nipple. 

DrAGNO~rs.-Chrouic interstitial mastitis, simple cysts, and cancer, are 
distiuguished by their close connection with, mobility in 1 aud insepara­
bility from the breast, usualiy shown by their dragging on the nipple. 
The age of a. patient with adenorna is often much against cancer. 

TREATMEN'J'.-If the tumor be small aud give no trouble, or only a little 
pain <luring the menses, belladonna may be used locally to give ease, and 
the general health must be kept as good as possible; but if growth be steady 
or rapid, excision is proper, and it is of course right when the mass is already 
large when first seen by the surgeon. To excise: seize the breast with the 
left fingers and thumb so as to fix the growth, press it up toward the skin 
and render this tense over it, and make a clean cut., radiating from the 
nipple right down upon the mass, opening its capsule widely; a little pressure 
will now often cause the tumor to start out ; if not, seize it with book­
forceps and dissect it out with a few touches of the knife; bleeding is 
slight. Never try to dissect down on to one of these tumors, but remove 
them jllst like l ipomata. In the larger growths no breast can be found, and 
the whole mass is amputated . 

8AROOl\fATA.-1'ure1 soft sarcomata occur in the mammn., but are un­
common. BilJroth mentions only four cases-of ruyo-sarcorua, lympho-snr­
coma of both breasts beginning during pregnancy, melanotic alveolar sar­
coma and giant-celled sarcoma; he states that he has not seen a pure 
spindle-celled or a myxo-sarcoma, though they would seem to be the com­
monest varieties in this situation; Bowlby (Trans. Path. Soc., 1882) describes 
a case of chondro-sarcoma, fatal 1 by recurrence, in eighteen months. 

These growths may apparently begin at any age after puberty; Billroth's 
cases ranged from fifteen to sixty-five, but by far the greater number that I 
cnn find occurred after thirty. Usually they begin as single, rounded masses, 
firm, well-defined, movable in the substance of the breast and beneath the 
skin, exercising no traction on the nipple; sometimes they grow rapidly from 
the first, again very slowly, and in other cases rapid increase supervenes 
upon months or C\'€11 many years of slow growth; us they enlarge, the con­
sistence usually becomes unequa1 from the formation of mucous or blood 
cysts; they usually retain their apparent encapsulation for a long time; 
sometimes they affect t110 axillary glauds, but, as a rule, they do not; recur­
rence may be slow or raJ:>id 1 local or in the internal organs; the whole course 
may be. only twelve or eighteen months, or more than twent.y yeat·s. 

It will be seen thnt the difliclllty is to diagnose these growths from fibroM 
adenomata; frequeutly they have beeu shelled out, the breast being removed 
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only after recurrence. But in rare cases, the new growlh infiltrates the 
breast widely from the first and involves surrounding parts early, thus 
coming to resemble soft acinous cancer; the diagnosis 11ere is not important, 
the treatment being the same. 

I have seen two cases: a woman 1 aged thirty-eight, under Mr. C. Heath, 
had a tumor of left breast (attributed to a blow) removed in 1864; the 
breast was amputated in 1868, a growth removed from the scar in 18i0 and 
again fifteen months later; recurrence was almost immediate, but growth 
was so slow, that in six years the mass reached only the size of a fist; it was 
removed; in the next fifteen months, three recurrences were partially re­
moved, a large bleeding fungus formed, the axilla was inrnded by extension 
and the nerves pressed upon. The woman died exhausted fourteen years 
from the beginning. The growth was a small spindle.celled sarcoma ("re­
current fibroid") an<l the supraclavicular glands were healLhy. 

Mr. Beck removed an encapsuled mass of six pounds weight from a 
healthy woman aged forty-nine; it was of twenty years' growth, increase 

~1~f~~1:~~~::,1 ~;1aag~~t~~10t~ie n~a,~ter~~: ~;:;:/ ~~~~n~i~;:aff b~~::tc~:~s 8de~ 
tcctcd. Twenty months later her health was broken, she had a doubtful 
recurrence beneath the scar, and a larger mass in the left kidney region­
a.fter an attempt to remove which she died. 

The TREATMENT is obviously early and free removal of both tumor and 
breast; it is doubtful whether the axilla should he opened up as a matter of 
course. 

Cancer of the b1'emt is, in the vast majority of cases, of the hard acinous 
variety, forming in fact the type of this disease; relatively very few cases 
of the soft form (encephaloid) are met with, and colloid degeneration in an 
advanced stage is even more rare. The naked eye and microscopic appear­
ances of these forms have been described at pp. 145-147. In addition to 
these there is a rare form of cancer said by Cornil and Ranvier to begin in 
relation with the ducts; it bas the clinical signs and course, and the naked 
eye appearance, with abundant juice, of encephaloid, but it contains a number 
of very small cysts into which project delicate villous growths that bleed 
easily. The growth has the microscopic structure of a columnar epithel iorua, 
and the cysts are said to be dilated ducts; the secondary deposits are of 
similar nature. In cases of scirrhus we sometimes see the terminal portions 
of ducts dilated into small cysts with milky contents; rarely large cysts, 
usually containing a bloody fluid, form and cause the growth to simulate a 
cysto-sarcoma; a bloody discharge from the nipple may occur in such cases. 

CAUSES.-Very little is known. The greater number of cases occur be­
tween forty-five and fifty·five, but cancer commences frequently between 
thirty-five and sixty-five; after this it is rare, and before thirty very rare 
-yet it has been met with as ear)y as twenty·three. About two or three 
per cent. of the cases occur in males. It is believed by runny that cancer is 
relatively more frequent in the single than in the married, and among the 
latter in the stt:rile. The younger the patient, the more malignant, as a rule, is 
the disease. The women attacked by cancer are frequently in robust health. 
A family history of phthisis or of insanity is believed to be specially frequent 
in case& of cancer, and a period of mental trouble or anxiety not uncom­
monly precedes the discovery of a cancer. An endeavor is being at present 
made by the Collective Investigation Committee of the Brit. Med. Assoc. to 
test the truth of the statements: that cancer is very frequent along the course 
of rivers subject to seasonal overflow, but infrequent in high and mountainous 
parts (Havilland); that large eaters, and especially large meat-eaters, are 
wore liable to cancer than small eaters and vegetarians (llumphry and 
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Bentke_,; an<l, lastly, that cancer is hereditary. The belief that cancer is 
hereditary i!:S at present strongly held by most surgeons of large experience; 
but it has been urged that cancer does not occur more frequently among the 
chiltlrt::n of the cancuous than among those of the non-cancerous; that a. 
great deal of the evidence does not point to heredity, com!istin~ as it does of 
cases in which several members CJf the same generation are affected by it; 
and that it is very difficult to show that cancer in the child is not acquired, 
being due to the action of influences similar to those to which the parent was 
expot;erl. Injury is frequently assigned as the cause of cancer, and not un­
commonly the disease does appear in tolerably distiuct connection with a 
blow. An indurated, persistent scar from previous abscess or an adenoma. 
seems in rare instances to have been the starting·point of cancer. Lastly, 
Sir James Paget some years ago drew attention to the fact that the develop­
ment of cancer was occasionally preceded for some months or ycnr:i by a 
dis1:n~ecl condition of the nipple which he called eczema of the rdpple (jfed.­
Chir. ~[rans., vols. lix. and Ix.) . The nipple and an area round about it are 
covered with scabs, nnd when these are removed the diseased surface is 
bright red 1 raw, and granular in appearance, has n well·mnrked outline, 
often a slightly thickened, raised margin, and feels somewhat induratc<l when 
pinched from side to side. According to Thin, this disease often begins at 
the orifice of a milk duct. Ile states (B1·iti,h j)[ed. Joum., 1881, vol. i. p. 
860) that the essential lesion is a destructive infiltration of the pnpil1ary 
layer of the skin, causing disappearance of the connective tissue here, and of 
the cells of the superadjacent Malpighian layer-neither of which changes 
occurs in true eczema (p. 826); he therefore suggests the name of malignant 
papillary dermatitis for this morbid process. 

The cancer which, sooner or later, supervenes is, according to Thiu, due 
to filling first of the main and then of the smaller ducts with epithelial cells, 
so that round columns of these are seen growing down iuto the breast, in­
creasing iu size by peripheral addition and by blending. The central cells 
of large columns degenerate and, from the falling out of the debris, spaces 
appear i11 sections, as if tu bes had been cut across. Further, columns of 
cells burst here and there through the elastic sheaths of the ducts, and grow 
in the surrounding connertive tissue. The tendency of the cells in this form 
of cancer is to grow in columns and not to form the irregular ruasses seen in 
scirrhus. 

The CLINICAL COURSE AND SIGNS OF CANCER of the breast vary greatly­
not only in cases which may be classed as soft, hard, colloid, or duct cancer, 
but also in cases owning the same histological structure. 

The type of scirrhous cancer may be described as follows: usually1 the 
patient's attention is drawn to the breast by some slight pain, or a blow, or 
she accidentally foels 1 or even sees, a lump in it; occasionally severe pain, 
retraction of the nipple, or a slight discharge from it of serous brownish or 
reddish fluid iR the fir:!t sign noticed . The surgeon finds a mass in size 
mmallv bet wren that of a bantam's egg and that of an orange, occupying 
some 1)art of the mammary gland (the outer part in 54 per cent.1 v. 'Vini· 
warter); it is very hard, irregular, sometimes quite craggy, ill·circumscribed, 
immovable ia the substance of the breast, and draws upon the nipple when 
an attempt is made to drag the tumor and nipple apart; the nipple1 how. 
ever, is oflcn so much retracted that it is impossible to seize it; there is 
usually more or less tenderness about the tumor; pain is often slight, though 
in some cnses it is very severe, shooting up the neck, down the arm 1 or in 
some other direction. If tbe sk in be pinched up over the tumor, it may be 
freely movnhle, but often it d imples at one or more spots, being attached by 
fibrous bnnds to the growth; and after a time it becomes totally adherent, 

53 
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covering a smooth rounded prominence separated from the healthy skin by 
a kind of fossa. In early stages the mat<s is freely ruo,~able across nn<l along 
the length of the pectoral fibres, but, sooner or later, it becomes adherent to 
them . To discover this the arm should be abducted and the patient made 
alternately to adduct it against some resistance and to slack off: whilst the 
growth is pushed to and fro-the effect of the contraction in fixing the 
growth is then easily observed. Sooner or later, too, the glands behind the 
edge of the pectoral and on the thoracic wall of the axilla become percep­
tible as hurd nodules or masses, at firet freely movable, but after a time 
the whole axil la may be filled with a mass of cancer iu which no glands can 
be made out. 

The case may end in many ways: all thP. above signs may appear in rapid 
succession-the tumor grows fast, involves more and more of the breast, 
implicates the skin nnd adheres to the deep parts early; the sk in becomes 
smooth, shiny, bluish-red, and finally ulceratei:;, forming a crater-like open­
ing with hnr~ everted margins, from which a thin, often very fotid, clisrharge 
exudes; the axillary glands swe11 greatly, as also do those bPnenth the pec­
torals along the great vessels, the subclavicular region becomes promi11ent, 
the axilla hard and fu1l, and glandular swellings appear abo\·e tl1e clavicle; 
the subcutaneous \eins show plainly through the skin, the hand and arm 
swell as pressure on the axillary vein increases, ~nd extreme constant pain 
is excited by pressure on the brachia! plexus. For months the health 
remains good, but when ulcerntion leads to septic absorption and fot id 
inhalations, and constant pain prevents sleep, emaciation and pnllor soon 
appear, and the patient dies worn out in two or three years from the onset 
of the disease. Post mortem, secondary nodules are found in the pleura, lung, 
liver, bones, or elsewhere. 

Soft cancer may run its whole course in a year or even less. The tumor is 
softer (though still firm), leEs uneven, grows and infiltrates the breast, skin, 
nnd deeper parts more rapidly, ulcerates early, and often fungates through 
the opening, affects the !!lands early, but does not, as a rule, produce very 
marked pressure symptoms-it kills too early by marasmus and generali­
zation. 

On the other hand, the course of bard cancer may occupy £se to ten to 
twenty years, or even longer. It may remain almost quiescent, as a lump in 
the breast, exciting no alarm. A woman was admitted under Dr. W. Fox 
nt University College for a liver greatly enlarged by cancer; in seeking for 
any primary growth elsewhere, a mass, said to have been pre~ent twelve 
years, was found in the breast, and post mortem, strange to say, it had micro­
scopic appearances of fairly rapid growth. 

Much more often cancer causes atrophy of the breast, great retraclion of 
the nipple, puckering of the skin and binding of everything to the cbest­
wall (atrophic scfrrhus) i small cancerous nodules appear in the skin round 
about the breast, and slowly the skin and all the tissues on the chest-wall are 
converted into a dense, unyielding mass of fibroid cancer (en cuiraMe)i ulcer­
ation usually occurs over some nodules in the breast, or in the scar left by 
removal of the breast; and round about this and elsewhere the effects of 
scnr-contraction are evident. The axilla, perhaps after many years, becomes 
full and hard, and ulceration may occur over a mass here; pressure symp­
toms are not usually severe, for the slow growth allows the parts to accom­
modate themselves to pressure. Death occurs from marnsmus and repeated 
small bleedings, and the disease is often found to be quite local, or there are 
but few metastases. It is in more or less chronic cases. however, that spon­
taneous fractures of long bones and spinal symptoms from pressure on the 
cord are especially likely to arise. By far the commonest ~eat of secondary 
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deposit after breast·~ancer is the liver, then lungs, bones, an l kidneys i the 
bones seem to be quite commonly affected. 

The DIAGNOSIS of cancer is usually easy, but in early stages, when most 
imp<Jrtaut, it may be very difficult. A soft, rapidly growing cancer may at 
first sight simulate an acute mastitis, and, indeed, may be complicated by 
abscess; but such an error cannot possibly be of' Jong duration. The clinical 
diagnosis from a soft. sarcoma cannot be made with certainty, and is unim· 
portant. 

Au adenorna in a woman O\·er thirty.five too deep in the brenst to permit 
the recognHion of its clear outline and mobility, possibly dragging on the 
nipple, and causing a good deal of shooting pain, may present insuperable 
difficulty; so, too, may a simple cyst of small size and so deeply placed 
that fluctuation cannot be distinguished; but should suspicion be entertained 
on account of smoothness, tension, or multiplicity nf the swellings, an. explo· 
ratory puncture shoult.l be made. A slowly growing cysto-sarcoma may 
rarely be siwulated by a cystic cancer; involvement of glands, great hn.rd­
ness of the soli'd part1 irregular puckering of the skin1 and retraction of the 
nipple, are all in favor of cancer. Chronic interstitial mastitis produces one 
or more hard, irregular masses in the substance of the brenst, from which 
fibrous cords may extend to and dimple the skin i these masses, when of any 
size1 are leathery rather than hard; in the rare cases which, it is said, 
resemble atrophic scirrhus and cause induration of the axillary glands, the 
difficulty of diagnosis reaches its maximum. A chronic abscess may also 
give rise to errnr; its connection with pregnancy, any sign of inflammation, 
such as redema of the skin over it, and the occurrence of' occasional nttacks 
of pain with slight rise of temperature, are the points chiefly to be relied on . 
In any of the above instances the patient may be so young that cancer is 
almost or qulte ont of the question. Multiplicity of points of disease which 
may occur in adenoma, simple cyst, and chronic interstitial mastitis, "is 
strongly against cancer, but does not absolutely exclude it. I have seen 
one case of scirrhus in which the breast seemed to contain several small dis­
tinct nodules; after removal these were found to be connected. '\Vheuever 
there is doubt, and the possibility of cancer must be entertained, the surgeon 
should tell the patient tlHtt an exploratory incision is necessary, and should 
obtain her consent to carry out at the same time whatever treatment may 
be necessary. A cut must then be made into the mass1 and if the eye cannot 
decide upon its nature a thin slice must be removed, placed in gum, frozen, 
and a section cut and examiucd. 

PROGNOSis.-As regards cure, there is, even yet, but little hope to be 
given to a patient with cancer of the breast. Still it will be seen, from 
results given l:iter on, that in favorable cases we are justified in speaking of 
the possibility of freedom from recurrence for many years, perhaps of per­
manent cure. Cases favorable for aperation are those in which the tumor 
has been discovered early, whilst small and hard, not involving the skin in 
any way, not adherent to the deep parts, and before the axillary glands are 
perceptibly affected; in all cases of cancer a complete physical examination 
should be made, before giving a prognosis; some secondary growth may thus 
be unexpectedly found, especially in the liver or much more rarely in the 
lung, being revenled here1 perhaps, by rapid pleuritic effusion. 

With Tegard to the probable duration of life, we can judge only by the 
previous rate of growth and development of symptoms, the state of the dis· 
ease when the patient is seen, and the bodily strength and health. When a 
growth has only just been discovered it is difficult to say that it may not 
prove atrophic, yet this is extremely unlikely if the mass is soft or the patient 
young. It is always wise to watch for a few mouths before speaking, except 
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in the most guarded and general way. Rarely cases which are following the 
course of au lltrophic acirrhus end rapidly from development of pleurisy or 
some fatal complication. 

Early softening, involvement of skin, ulceration and fungalion, fixation 
of the growth to the pectoral, invoh•ement of glands above the lower nxil· 
)ary, early formation of secondary nodules in the skin around the breast, the 
involvement of hoth breasts or affection of any internal organ are all more 
or le~s unfavorable signs. 

TREAT.:\IE?\T may be radical or palliative. 
Radical treatnurnt should be adopted in every case in which the surgeon 

believes that he can remove all the disease; and here considerable latitude 
must be permitted, oue surgeon apparently succeeding where another has 
declined to interfore. But with a view to cure, operation upon advanced 
cases is usele!!s i it is hard enough to remove all the disease in favorable 
cases1 and next to impossible in unfavorable. Nevertheles~, the breast should 
be removed in spite of simple adhesion to the skin or to the pectoral, or of 
enlargement of the axillary glands when these remain movable. 

Here or elsewhere the great point in the treatment of cancer is to remove 
it early, taking away also, in all cases, the skin over it an<l the axillary 
glands-when they cannot be felt with even more care than when they can. 
For if the skin over the growth be not widely removed, recurrence in the 
scar is certain, and almost always, when the axilla is left untouched because 
the fingers could not feel glands, the result sooner or later shows that they 
were at fault: the glands enlarge, and removal then fails to arrest the 
disease. Manifestly the severity of the operation is much increased and the 
mortality is proportionately heavier; but if the patient is fit for operation at 
all

1 
it is worth while to run the extra risk . In carrying out this operation 

the surgeon should work as quickly as possible, consistent with the careful 
removal of all growth; there should be no niggling1 scraping, and she.\'ing, 
followed by the remark, "I think I have got 1t all away "-so long as there 
is plenty of apparently sound tissue to cut into, there should be no reasonable 
doubt about having gone well beyond the limits of the disease. 

Opcration.-'l'he patient is stripped to the waist, lies on her back, and 
has the arm on the diseased side abducted by an assistant or tied to the bed­
post. The axilla is shaved beforehand and the part rendered aseptic. 
Either the spray is not used at all or only at the end of the operation, as 
the wound is being carbolized, and during the dressing. The surgeon, 
standing on the side of the breast to be removed, makes a Jong, almost semi­
circular, cut below the breast, starting near the sternum and ending some­
what higher up on the edge of the pectoral and just overlapping the margin 
of the gland (unless the growth lies here, when the incisions must be other­
wise placed); raising the little flap whilst an assistant pulls the breast 
upward, rapidly cutting through the fat, but carefully avoiding the breast, 
he exposes the pectoral and muscles of the chest-wall, and, seizing the lower 
margin of the breast, he tears it up, touching with a knife any of the loose 
areolar tissue that resist~. The upper border of the breast can usually thus 
be reached. The gland is now laid down, and a small upper flap raised up 
by a cut corresponding to the first, which it meets at both ends; then, start­
ing at the inner nngle, the breast is freed and removed-on the left side the 
gland is more easily separated from the pectoral from above, but the lower 
cut is made first that blood may not conceal its site. When the tumor is 
upon one side of the nipple the flap upon the opposite side m"y ofteu hy 
larger than that indicated, but it is far better to have it smaller than neces· 
sary than containing rancer-cells. An assistant may uow bring the wound 
together as fur as possible with button-sutures and cover it with a guard, 
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whilst the surgeon carries a cut from the outer angle of the mrnnd hori­
zontally back to the posterior axillary told, and then makes another at right 
angles to this in tbe mid-line of the axiila up to the pectoral tendon. The 
anterior skin-flap thus marked out is raised to tbe edge of the pectoral, which 
is bared, and a systematic dissection of the axilla is begun here, the mus­
cular fascia aud all the fat (and glands) superficial to it beiog turned 
backward by the fingers with an occasional touch with a knife or scissors; 
the interval between the edges of the great and small pectorals is cleaned, 
for a few glands lie here; the long thoracic vessels need not be wounded; the 
attachment of the fascia of the floor of the axilla to the serru.tus must be cut 
after it has been separated from the chest-wall and the nerve to the muscle 
rendered safe. 'Vi th the fingers working up along the great vessels the soft 
fat and glands can, in early cases, now be pulled easily from below the 
clavicle and the whole mass can be turned down and back; the intercosto­
humeral and third nerves fare rather badly, and must usually be cut; the 
fat and glands are still attached to the tii:sues about the subscapular vessels 
and nerve to the latissimus and must be separated from them carefully. 
r!'he axillary wound is disinfected, sewn up and drained from the corner by 
the posterior fold. The breast wound may be drained from either end and 
the edges should then be brought accurately together. 

There is no difficulty in the operation if the glands arc movable, but when 
they are large and adherent to the vessels (which is not always discoverable 
before operation) the difficulties may be insuperable. They can be shelled 
off the artery and nerves; but much less easily off the vein : a piece of this 
may be excised, if necessary, provided the artery is sound. Should an arte­
riole or venule close to the main trunk be torn, it will necessitate clamping 
and ligature of the root of the branch, or of the piece of ·vein whence it 
sprang, or of the artery on both sides of it. In bad cases, no task is 
more hopeless than this attempt to clear the axilln of glands: all round, as 
high as the finger can reach, small, shot-like bodies are felt, which probably 
could not all be got away even if one or both pectorals were divided. 'Vhen 
the growth is adherent to the pectoral1 remove a large portion of' this muscle; 
but when it adheres to the ribs, the case is un£t for operation. 

The best dressing after a breast amputation is iodoform to diminish dis­
charge, a deep dressing of gauze, and then a large quantity of salicylic or 
some antiseptic wool, including the shoulder and arm, over this a firm band­
age supported by elastic webbing gently coiled round the arm and thorax. 
If bleeding bas been well arrested, this dressing should remain untouched 
for days. 

The mortality after this operation has been about 13 per cent. in Mitchell 
Banks's practice, septic causes being responsible in the great ma:iority of 
cases. Of -16 cases, 6 died, in 11 recurrence took place and 10 died within 
two vears, 3 remained free and died from other causes within two years, 10 
caseS remaining free for two to ten years, 5 cases for one to two years, 9 cases 
had been operated on within twelve months, and had as yet no recurrence, 1 
case was lost sight of and was a pa~liative operation only. In 3 of the 
11 recurrences, glands were found which could not be removed. 'Vhen the 
operation foils, it probably lengthens life by a few months; but against this 
must be placed its mortality. 

Reeurrences in the scar or axilla should at once be removed and freely, so 
long as this is possible an<l there is no internal deposit. 

Patti.alive Treatment.-For hopeless cases we may give the following brief 
hints: For pain, find the mildest narcotics and the smallest doses that will 
give relief; ring the changes on two or three that their efficacy may be 
longer maintained. Turn last to opium: morphia hypodermically is the 
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best form. Look carefully to the diet, and choo::1e such as will best support 
the strength . Turtle-soup, eels, oysters, Edinburgh ale, Constantia wine, 
Tokay, Champagne; of Greek wines the St. Elie, of Hungarian the dry 
Ruezter, of Australian wines the Dal wood and Au Mana, may give a stimulus 
to nutrition. As to particular symptoms, mdema of the arm, which is often 
such a distressing complication of the latter stages of this disea~e. may be 
somewhat retarded by bandages, and by keeping the limb in an elev:tted 
posture. Punctures of the skin may be tried when it becomes exce~sive. 

'Jhe extrerue pain which often accompanies cederua may justify the attempt 
-d11ngerous, it is true-to dissect out the cords of the brachial plexus or to 
divide one or more above the clavicle. Foul ulceration must be treated by 
antiseptics; fungation by solid chloride of ziuc; but if stench or hemorrhage 
be irrepressible, palliative amputation may be proper. 

CYSTS.-,Ve have already spoken ofgalaktocele, of cysto-sarconrn, of soft 
sarcomata contaiuiug degeneration and blood-cysts, and of cystic cancer. 

SntPLE CYSTS full of serous fluiJ are occasionally met with in otherwise 
apparently healthy and even virgin breasts, either on the surface or deep in 
the substance; they are rarely larger than a filbert; are lined wilh epithe­
lium, and contain a yellow, reddish, or greenish fluid which may e3cape from 
the nipple; they are formed of dilated gland·ducts. Their chief importance 
is the difficulty in diagnosis which a tense swelling often deep in the breast 
occasions. A puncture will reveal their nature. 

HYDATID CYSTS have rarely been met with here. They present the usual 
signs, and must be incised, the cyst removed, and the cavity drained anti­
septically. 

Men, as has been incidentally mentioned, also occasionally suffer from 
cancer and other diseases of the breast, which manifest themselves in lhe 
same manner, aud require the same treatment, as in the fema le. 



PART IV. 

OF TIIE OPERATIONS OF SUflGERY. 

UH.APTER XLVIII. 

OF OPERATIOXS IN GE'.'<ERAf,. 

Pm~PAHATI0:'\8 FOR 0PERATJON.-Frequently there i~ no time fur pre­
paring the pu.lient. When there is, we must endeavor to secure the highest pos­
sible health before undertaking any serious procedure; but here ugain we 
must be cartful lest the patient lose ground from anxiety or progress of the 
disease. In robust patients, accustomed to active, out-of'·door lins1 a few 
days of absolute rest upon a spare diet is probably an advantage. When 
any per.uliar position is to be maintained after the operation, it is best to 
accustom the patient to it beforehand. A good night's rest should, if pos­
sible, be insured before the operation. Many surgeons preffr to operate 
between 8 nnd 10 A. M., because, should hemorrhage or nay complication 
ariee, it is likely that they will have the assistance of daylight in meeting it; 
but iu case of \'cry nervous patients a better night will often be secured by 
fixing on a later hou r. The bowels should be well cleared out by an enema. 
some hours before the operation . For the operation the patient should be 
warmly clothed and covereJ, no part being unnecessari ly exposed. 

A room with a good light should be selected and warmed to about 65°. 
The operating table is best made of two plain deal dressing-tables placed end 
to end and covered with blankets and a macintosh sheet. Two or three pil­
lows should be at hand. It is a great mistake to do any operation while the 
patient is in his bed. The position of the patieut, surgeon, and assistants in 
relation to the light should he carefully considered, and the table placed 
accordingly; much time is wasted in wheeling round the tables or the 
patient when the anresthetic has been given. A piece of old carpet or a 
blanket should be placed on the floor (seep. 599 for other details). 

There should be in the room : a fire, with a kettle boiling i cans of hot 
and cold water, a s1op-pail, two or three large basins and towels; a sufficient 
supply of carbolic lotion (1 in 20) or other antiseptic; brandy, n. feeder, and 
small enema apparatus. The surgeon will bring plenty of carbolize<l sponges 
and the dressings; and the an:::e.;thetist will have a hypodermic syringe, am­
monia, ether, and any other drugs he may have faith in . 

.Ass~ta11~ should be in sufficient number: each should know his duty 
beforehand and give all his attention to it, nuticipaiing the wishes of the 
surgeon, so far as possible. A skilled assistant is required to give the 
aoresthetic, and to help the surgeon by spouging, clamping vessels, com­
preseing arteries to which a tourniquet cannot be applied, etc. ; the sponges 
may be looked after or a part to be amputated held (in most cases) by any 
intelligent being, and the instruments, covered with carbolic iu n while dish, 
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should always be placed behind and to the right of the surgeon 1 so that 
he can select for himself. 

The inslrumen~ vary with the case; but, in addition to special instruments, 
the following should generally be taken: one or two scalpels, a cur1;ed 
probe-pointed bistoury, director, and probe; ordinary tenaculum, clamp, dis­
secting, sinus, and vulsellum forceps; two blunt hooks; scissors; drainRge­
tubes of various sizes ready for use (Fig. 4); £.3march's bandage and tour­
niquet; fine sulphurous-chromic catgut ligatures1 some stout Chinese twist, 
silver wire of various thicknesses, a pincushion stocked with straight nod 
curved needles threaded with catgut, horsehair, silk anrl wire; au cl lastly, 
a few Lister's buttons. A good lantern should be kept ready for operations 
at night. 

It is well to have delicate iustruments made to shut in a handle, like 
a pocket clasp-knife, to be kept in the pocket till wanted, that the edge or 
point may not be injured (Fergusson). 

The operator should himself see that everything is at hand that may be 
wanted. It is awkward in the mid<lle of an amputation to send out for a 
saw. 

KxIYE:S, AND IIow TO HOLD THEM.-Knives are of three kinds: scalpels, 
bistouries, and amputating knives. Scalpels and bi.stouries should balance 
on the finger just where the rivets run through; they may be held like a 
dinner· knife, Jike a fiddle·stick, or like a pen with the edge up or down. 
Fur all free and strong cutting they should be held " like a dinner-knife" 
(Fig. 279): balance the knife upon the tip of the second finger, opposite 
this place the thumb, and Jet the forefinger rest upon the back of the 
hilt; the third and fourth fingers touch the handle and press it into the 
palm more or less firmly as occasion may require. A knife is held "like a 
fiddle-bow," when it is used" on the flat" with forceps, as in opening a peri­
toneal sac, or, with the edge turned up, in slitting up a sinus on a director. 
It is held "like a pen" for all fine dissecting work. Amputating knives 
are hel<l lightly in the hand, between the point of the thumb and the 
bend of the first and other fingers (Fig. 337) for marking out flaps and 
dissecting them up; but they are grasped in the clenched fist (Fig. 33-5) 
when power is required, e.g., in clearing the bone, or in the sweeps round 
the liruh of a circular amputation. 
Ixcrsrn~s.-During au incision, the skin must be gently stretched and 

steadied witb the points of the fingers, or it will be dragged along by the 
knife, and the ioci~ion will be ragged and shorter than was intended. In 
cutting through the skin, pass the knife into the subcutaneous tissue at 
right angles to the surface; then incline the blade, and make it cut with 
a sawing motion through the skin to the requisite extent; and, lastly, as 
the incision is finished, bring the knife up perpendicula.r to the surface: 
thus the whole thickness of the skin will be cleanly divi<led, hoth at the 
beginning nod earl of the incision, without any "tailing.11 Timid operators 
often make skin·in-::isions too limited, which embarrasses their subsequent 
proceedings; others, bolder, make them absurdly 11 free. 11 Over a hernial sac, 
or in any place where the skin is loose, it saves ti rue and pain to the patient to 
pinch up a. fold of' skin of a size proportionate to the length of the intended 
incision, to transfix: it with the scalpel or bistoury, with its edge directed 
from the patient, and to cut out straight to the surface. By this means a 
straight nn<l even incision down to the fascia is ma<le easily and quickly. 

'Vhen two incisions are to meet, e.g., the semi-elliptical in amputation 
of the breast-the second should fall into the fir.st nenrly, but not ql~ite, at 
1·l!l extremity, so that there may be no little isthmus of the skin left undivided 
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between them; again 1 iu making a V or T·iucision 1 the second cut should be 
made toward the first, not from it. 

Incisions must be primarily adapted in position and direction to the end 
in.view! ther vary in length according to the depth to be reached, and, ns 
this \·aries wnh the amount of fat and muscle, the length of 
the incision necessary to tie (say) the common femoral is not Fm. 289. 
absolute. Iu deepening the wound, the points noted under 
"Incision 11 in u Ligature of Arteries" must be attended to. 
For most purposes, it is very important that the wound be 
kept dry in order that the surgeon may see whaL he is doing. 

BLOQDI,E$S l\IETFIODS.-A limb may be rendered ex·san­
guine1 and the blood it contains saved to the patient, by band· 
aging it from below up with au elastic bandage (Esmarch), 
or by simply holding it vertical for two or three minutes 
(Lister) and then applying, in either case, Esmarch's India­
rubber cord, so tightly nnd rapidly that arteries and veins 
are closed simultaneously. A needle may now be searched 
for with almost as much ease as in the dead body, and in 
mauv cno;;.es these methods are invaluable. '\Vhen the main 
arte1:y cannot be controlled by tourniquet or finger, bemor· 
rhage may sometimes be prevented by the crossing needles 
and ligature, or by the temporary subcutaneous ligature 
mentioned at p. 400. It is often forgotten in abdominal sec· 
tions that hemorrhage can be at once controller1 by a finger 
upon the aorta. When no such control is possible each vessel 
should be compressed by clamp-forceps as it is cut, i.e., there 
should never be several bleeding at once; but the fingers and 
spouge-s were used for this purpose long before clamp-forceps 
were thought of, then came the serre-fine (Fig. 288, a) and 
Dieflenbach's bulldog forceps (Fig. 288, b), and, lastly, Peau's, 
KOberle's1 and '\Vells's clamp-forceps. 

Lastly, we may operate with Paquelin's cautery knife 
(p. 869) or with Chassaiguac's ecraseur (Fig. 289), which 
tears its way through the tissues and thus prevents bleeding. 
Instead of the chain shown, stout piano-wire is generally 
used; some like a fine wire rope, but jt is apt to snap. Not 
uncommonly the main vessels are dragged out1 finally cut 
through and bleed. Neither of these methods is to be recom-

F10. 288. 

o,ael'rt'·fine;b,lml!dogforc11pe 

mended when the knife or scissors can be used-and it is very rarely that 
they cannot, by nny one who has learned n.ot to fear bleeding. 

For 8ttlures, drainage, and dressings see pp. 170, 171, 172. 
GE:-tERAL REMARKS ON 0PERATIONs.-The art of operaliug has under· 

gonE} very great changes of late years. UnW co.rnparatively recently 0 bril­
liauc)r'' in operating was regarded as the test-pomt of a good surgeon; and 1 

truly·, before the introduction of anresthesia, speed was o_f primary importance. 
The rapidity, and at the s:irne t.ime the accuracy, attarned by the great sur­
geons of the Inter pre-a.nrosthetic days were indeed marvellous, and one cannot 
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study the writing of the few who then reache1l eminence, without being 
impressed by the strength of character-the determination, self-reliance, 
courage, coolnes::i, and skill-which the succes3ful practice of surgery then 
demanded. l\Iodern surgery is less exacting, and is in some respects less 
valuable as a training. 

'Vi th the introduction of anresthesia need for haste to shorten the palient's 
sufferings disappeared; and our means of controlling hemorrhage have be­
come so perfect that there ought rarely to be anxiety upon this ACore. The 
consequence is, that, little by little, 11 brilliant., oper.iting, with all its attrac­
tiveness, has been replaced by careful operating. The question is no longer 
how to effect our object most quickly, but how it may best be attniaed; the 

· method which will give the most satisfactory result must be followecl, no 
matter how tedious it may be. It must not, however, be supposed that 
careful operating is either slow or clumsy: it should be both quick and neat; 
but the careful cleaning of an artery, the removal of all gland,; from au 
ax.ilia, or a subperiostenl amputation can scarcely be brilliant-though the 
result may be. Perhaps, there is a tendency with some to operate in too 
leisurely a manner, now that the patient lies as quiet as if dead, and the wound 
is as dry, and the structures exposed as clear (thanks to Li!:iter's and E,.;mn.rch's 
blooclle.:is methods of operating, or to the clamp·forceps), as in the cadaver; 
but we should never forget that shock anrl the depressing eff~cts of auresthesia. 
vary directly as the length of the operation. 
AFTER·TREAT:nE~T.-1. The point of first importance is the mniutenance 

of asep.11ia, or, where this is impos::.ible, of the utmost cleanliness. 
2. Diet: the best general rule in S!;eptic cases is ti> allow the patient 

boiled fish or under-done mutton chop cut up fine us soon as he wi~hed for 
it; wheu he id febrile or ha.s a foul tongue he will generally be satisfi0cl with 
slops and farinaceous puddings; but when septic inflammation is to be r~ared, 
starvation-diet may be a very important preventive, as it seems to he in com­
pound injuries of the akull. 

3. Stimulrml8 are given much more frequently and freely than there is 
any need for; in cases of shock they are most valuable, but after this we think 
that their on ly use is to whet a failing appetite and cause food to he taken 
and digested which would otherwise be left, and for this purpose small qun.n­
tities of claret or beer with the meals are sufficient. To escape respon:sibility, 
the surgeon should not fail to countermand any stimulant which he has 
ordered so soon as it is no longer necessary. 

4 . .d..nodynea ar'e frequently necessary; but, like stimulants, they should 
never be ordered without full reason, for the patient often pay::1 dearly in 
other ways for the rest procured, or they prove exciting instead of calming, 
or the patient becomes addicted to their use. Small doses should always be 
tried at first and repeated if necesaary at short intervals till the desired effect 
is produced i this is especially desirable with morphia. Combinations act 
better than pure drugs, e.g., morphia and chloral, chloral and bromide are 
usual combinations. Chlorodyne and R1ttle's bromidia are other and valu­
able examples. 

5. Change of air after an operation is very valuable in completing the cure. 
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('JIAPTER XLIX . 

)lE.\Xi"< OF PRODt:CIXG IXSEXRIBILfTY TO P.UX. 

ll1:;TORY DOWS TO THE DISCOVERY OF J\ITROL"~ OXIDE. 

lfo:iTOHY.-So terrible is the idea of the surgeon's knife, that it cannot be 
wondered at that attempts hnve been made, at various times since surgery 
was first cultivated, to diminish the tortures both in apprehension :rnd reality 
which it inflicts. Sit· James Y. Simpson (Edin. Joll1'n. Med. Sci., Dec. 1847; 
Ob;jfetric Works, 1856, vol. ii.) brought forward quotntiom1 from Dioscorides, 
Pliny, and Apuleius, authors of tbe time of the Homan empire, showing that 
in thnt age the root of the mandrake (,atropa ,111andragora), steeped in wine, 
was given to cause inseasibility (r.ottiv iwaia011aiuv) in persons who were to be 
cut or cauterize<l i and that whilst the influence of this remedy lasted a limb 
might be cut off without any pain or sens:ttion. The seeds of the rocket 
(eruca) infu!!-ecl iu wine were tnken, according to Plioy, by criminals about 
to umlergo the lash, in order to ioduce a certaio reckles~mess or hardihood 
of feeling. The "wine mingled with myrrh," mentioned in Mark 1s Gospel, 
chap. xv., furnh;hes au instance familiar to every one. Bang, or extract of 
Iaclian hemp, is now employed in India for the same purpose, and was used 
by the Chinese, Egyptians, and Scythians in nry early times. The famous 
confection of Hugo di Lucca, composed of henbaue, opium, maudragora, 
and hemlock, was used as a narcotic vapor to alleviate sufforing in the 
twelfLh century. Sir James Simpson showed that the inhalation of narcotic 
vapors was used preparatory to surgical operations in the thirteenth century. 
According to Dr. Snow, the vapor of sulphuric ether was probably so used 
at Naples by Portn. -in the sixteenth century. 

The modern history of anrestl1etics may be saiU to begin nt the end of the 
eighteenth century, when James l\Ioore, house surgeon to St. George's Ilos­
pita1. introduced :t plan for d iminishing the sensibility of limbs before 
amputation, by compressing the principal nen•es. This he cffocted by 
means of an instrument somewhat resembling Signoroni's tourniquet, con­
sisting of a horseshoe-shaped arch of steel, with a pad at each extremity, and 
n screw to act up()n oDP, of the pads. 1\Ioore was permitted by Juhn Hunter, 
in 1784, to try his plan upon a patient in St. George's Ifospital, whose leg, 
after having been submitted to the process, was cut off with an extremC'ly 
small amount ot' pain (A .Jfelhod of Ptel1enting or Dimi11ixhi11g Pain in 
Se11eral Operations of Surgery, by James :Moore, l\Icmber of the Surgeons' 
Company of Loudon, 1784) . This plan, however, was soon given up, as not 
certain

1 
nor without cli:mdvantages; for l\Ialgaigne (Operative Surgery, by 

Brittan, p. 42), who attempted by this means to benumb a patient's leg, 
found that alLhough sume amount of insensibility was produced, yet that 
considerable pn.in was cause<l by the compressing instruments. 

TnE INTRODUCTION OF Nrrnous OxmE GAS. 

At the end of the la~t century, the brilliant discoveries of oxygen and 
other gases by Prie:;tley, Black, and Cavendish, created a new branch of 
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chemistry called pueumcdie chemistry, and this in turn gn.ve rise to a new 
branch of therapeutics called pneumatic medicine, whose votaries hopecl to 
cure diseases, no<l especially consumption, by the inhalation of rnrious kinds 
of gases. Au l\Iedical Pneumatic Institution" was set up at Clifton by Dr. 
Beddoes C' A Letter to Erasmus Darwin, M.D., on a New Method of Treat· 
ing Pulmonary Consumption," by Thomas Beddoes, l\LD., Bristol, 1793), 
with huge reservoirs of gases for the use of patients. Humphry Da\'y, just 
out of his apprenticeship, was appointed superintendent in 179!); his experi· 
men ts on the inhalation of nitrous oxide created great excitement j Coleridge, 
Southey, Rickman, Ro~et, Boulton, 'Vatt, Wedgewood, and others, since 
distinguished as poets, philosophers, and inventors, made proof in their own 
persons of the effects of the intoxicating gas; the gaz oxygeniwn and gaz 
acidmn carbonicwn were introduced into the catalogues of medicinal drugs, 
and it was hoped that we were in possession of remedies, simple and certain, 
for almost all maladies. Davy, though far from participnti11g in the snn· 
guiue dreams of Beddoes, believed it possible that by various combinations 
of cnrburetted hydrogen and nitrous ox ide, "we should be in possession of a 
regular series of excit ing and depressing powers, applicable to every devia· 
tion of the constitution from health." But experience proved the fallacy of 
these, as of many other plausible speculations. In the course of his experi­
ments D.ivy fouud that nitrous oxide relieved him from headache after an 
intoxication brought on by drinking a bottle of wine in eight minutes, for 
the purpose of compariug the effects of "•ine with those of the gas; he also 
found that it mitigttted the pain of cutting a wisdom tooth; and he threw 
out the hint that as it appeared 11 capable of destroying physical pain, so it 
might probably be u~ed with a<lvantageduringsurgicnl operations" (.Jfemoir 
of Sir H Davy, by his brother, John Davy, l\I.D., London, 1839; and Re­
seatcltcs, Chemical and Philosophical, hy Humphry Davy, Supt. of the )led. 
Pneumatic Inst., London, 1800, p. 46.5 et seq.). 

Thc>re was, however, no established or systematic use of this anresthetic 
until the year 184-4-, when Harare \Vells, a dentist of Hartford, Conn., U.S., 
acting upon Davy's suggestion, inhaled the nitrous oxide gas himself before 
one of his teeth was extracted, with the effect of producing a complete uncou· 
sciousness of pain, and also administered it to several patients with the same 
beneficial results. In December of that year he visited Boston, and made 
public trial of the administration of the gas, before the l\Iedical Cilllege of 
that city. But this experiment failed from want of proper management; 
and the failure subjected Wells to so great an amount of ridicule that he 
fell sick through vexation, retired from practice as a dentist, engnged him· 
self in stuffing and exhibiting birds and in the sale of shower·baths; after· 
wnrd came to Europe as a picture·dealer, then returned to America, became 
more and more unsettled in his mind, and died by his own hand in January, 
18-18. The m~e of this gas in dentistry was recommended in America in 
1863, nnd is now very geoeral. It is made by heating nitrate of ammonium 
to 460-:.-482° F., the gas evolved being purified by passage through three 
'Volff's bottles containing solution of ferrous sulphate, liq. potassre, and pure 
water. :Manufacturers sell it in portable, wrought.iron bottles, containing 
large or small quantities in the liquid state. The gas is obtained by turning 
a tap in lo which a pipe, leading to nn India.rubber reservoir, has been 
screwed. From the reservoir another pipe carries the gas to a closely fitting 
mask, which shoulcl have expiratory valves. The reservoir mnst be kept 
full by an ass i~tant, unless Clover's apparatus, which the aclmini~trn.tor 
ma1rngcs with his foot, is used. 
An:mNI~THATION".-All a ir must be excluded, and the patient should 

not be made to breathe the same gas over and over. In thirty seconds, as a 
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rule, the countenance becomes somewhat Jivid and the breathing unnaturally 
deep; in one minute or less the lividity is marked, the eyes prominent, the 
pupils dilated, the lips blue, lax, and wet wilh saliva, rendering the aspect 
very ghastly ; the breathing is stertorous and slow; the cunjunctirn insensi­
ti\·e, the muscleis of the eyes and limbs, especially the long flexors of the 
fingers, twitch convul!!iively. If pushed further, the pul:::;e becomes irreg­
ular, nnd respiration ceases, the patient dying of asphyxia. The signs of 
fitness for operation are: insensitive conjuncti\·a, the commencement of ster­
torous breathing, and the occurrence of subsultus tcudiuum of the fingers. 
This stage is generally reached in one miuute, insensibility ln!;tS another 
minute, and in a third the patient is quite conscious again. A few breaths 
of air bring back the normal color to the cheek, nnd, if necessary, the 
anresthesia may be prolonged by repeated alteroalious of gas and air. 
Insensibility has been kept up for forty minutes in this way, nnd in New 
York nitrous oxide is used by some for major operations. Gns probably 
acts by simple asphyxia. It yields no oxygen to the blood, and animals 
die in it as soon as in nitrogen; anresthesia occurs as the blood becomes 
venous; if twenty to forty per cent. oxygen is given with it, no an::e:stbesia 
results; to obtain this, analysis of blood shows that the oxygen in the 
blood must be reduced to three to four per cent. Hydrogen and nitrogen 
arc said to produce similar effects, but no exhilaration. During aures­
thesia, two-thin1s the increased amount of carbonic acid is given otf. and, 
if allowed to escape by an expiratory valve, only the nitrous oxide has 
to be eliminated from the blood to bring back sensibility. When death is 
produced in animals, respiration stops before tbe heart, unless the latter is 
degenerate and its right ventricle early fails to drive the blood through the 
obstructed pulmonary circulation and becomes over-di!:itended and paralyzed. 

Excitement, violent laughing, and struggling may occur in the early stage 
of the administration or during recovery, but are appnrently not due to 
admixture of the gas with air, as has been supposed . Vomiting after the 
anrosthesia is rare, headache somewhat more common. 

If a gag is to be used, insert it before giving the gas, having a string tied 
to it and hanging out beneath the mask, for several cases of death are 
reported from slipping of the gag and its impaction in the glottis; the best 
gag is a. bit of wood of proper length hollowed out a little at each end . 
Very few deaths have occurred from other causes, and, upon the whole, 
death has been exceedingly rare. For short cases, it is undoubtedly the 
safest nn::csthetic. 

lNTRODUCTIOX OF ETmm. 

In 1815 an apparatus for giving ether vapor was figured in Nyiilen}s Dic­
tionary; but it was in September, 1846, that ether was first succe~sfully 
employed as an nn~thetic during surgical operations. The honor of this 
practical discovery hns been disputed between Dr. Charles T . Jackson and 
l\Ir. \V. G. T. l\Iorton, of Boston. It seems that :Morton was a kin<l of pupil 
of Jackson. The idea of finding some means of extracting teeth without 

~~~~ir:~~~~aef~,-i~1 ~ll:J~~~'tit~nat0 ~.h~0~~Por8~fr::~~r,f~~1~e t~re n;:clfc::~~te~i:b 
conium, was a well ·known remedy 1 in asthma and whooping·cough, and that 
Jackson himself had inhaled it to relieve the irritn.tion caused by breathing 
chlorine gas, noel that he knew the use of chloric ether for aching teeth, 
there seems little doubt that the merit of suggesting the ether vapor as an 

1 Short Account of Different Kinds of Airs so for as relate~ to their Mcdicina.l Use, 
by Richurd Pearson, )l.D. Birminghnm, 1795. 
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anresthetic belongs to Dr. Jackson. The firat operation wns the extraction 
of a bicuspid tooth by Morton, at 19 Tremont's Road, llJston, nt nine in the 
evening of September 30, 18-!6. Thus began a new era in surgery. On 
October 16th, Morton administered ether in the ~fa~rnchu::ett::; Gt'.nt!ral Hos­
pital, at Boston, to a patient from whom Dr. 'Varren 1 cmo\·e<l a tumor in 
the neck; and on the day fnllowing to a patient from who!:ie arm a tumor 
was extirpated by Dr. G. Hayward. From that time the use of the remedy 
spread rapidly in all directions. 

'Ve may express our regret at some of the proceedings which followed. 
l\Iorton i:iet up the claim of being not merely the first to administer the ether 
under Dr. Jackson's orders aud directions, as Dr. Jackson nffirms, but of 
being the discoverer of the i<lea. Then there is no doubt thnt the dis­
covery was patented, and that the right to use it was the su hjt!ct of pecuniary 
bargainings between Jackson and l\Iorton. Dr. Jackson afterwards can­
celled the patent and threw the thing open to the worJd.1 

From Americn the news of the di~covcry was conveyed to England in a 
communication from Dr. Bigelow, of Boston, to .Dr. Francis Boot.t (Lcmcet, 
January 2, 1847, and all medical periodicals of that year, passim), and it 
was received most cordially. On December 221 1846, Li3ton tried ether in 
University College Hospital, amputating a thigh and tearing out a toe-nail 
paiulessLy. In less than a fortnight it was tried by almost every surgeon in 
the kingdom: and the medical periodicals for a long time were crowded 
with instances of its powers in alleviating suffering, and with descriptions of 
various apparatus for administering the vapor. 

AD:\IINISTHATION.-Ether is best given by means of Clover's apparatus. 
If the patient is nervous, allow him to breathe a few times through the mask 
only; then flt on the India-rnbber bag moderately full of' air, and let him 
breathe the same air a few times over, with the indicator at "no ether. 11 

This may occupy one·hnlf to one minute. In the next minute or two, turn 
the indicator by successive short moves from 11 no ether" to "full ether," 
when the air will pass entirely through the ether-chamber, and keep the 
mask closely applied. When anresthesia is nttained, the mask may be 
removed from time to time (must be whenever marked blueness of face is 
produced) and the indicator turned to midway between "full" and" no 
ether." 

EFFECTS.-Ether produces effects which are very similar to those of chlor­
oform, described in the next section. It is, however, a much less pleasant 
anresthetic than chloroform, being pungent and irritatiug to the air-passages, 
causing at the outset a sense of choking or suffocation, prolonged holding of' 
the breath, voluntary struggles and endeavors to remove the mask-unless 
the ether be turned on very gradually. 

The stage of excitement and violence is apt to be more marked and more 
prolonged with ether thun with chloroform: the mask should be kept firmly 
applied unless blueness indicate the need for a breath or two of air. Excite­
ment is most marked in the strong and athletic, and iu hard Jrinkers; in 
drunkards it may rarely be impossible to overcome it without pushing the 
anresthetic dangerously. 

Muscular rigidity is more persistent: and if the patient is kept long under, 
nod especially if' expm~ed to cold, troublesome tremors may appear. 

1 Elher nnd Chloroform, by Ilenry J. Bigelow, :M.D, Bo~ton, 1818. Sec A Report 
of the Trustee~ o.r Lhc J\11\~snchu~eLls Gcnernl lfo~piltll, with n lli~tory of t.hc Ether 
Discovery, in L1ttell's Living Age, Boston, l\lttrch 18, 18.JS, which gives :Morton's 
version. The author lrnsre<.'civcd, on the other side, n cnreful sh\tcmcutof facts nn~ 
dates frl,m Dr. C. 'l' .• lnckson, who claims, with every nppearance of justice, the merit 
of the idea. of employing ether. 
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The pulde i:-> quickened nnd increased in force, and this is maintained for 
a long time. 

After the early sen~e of suffocation is over the respirations are quick and 
become gradually slower; if the ether is pushed they become stertorous, still 
slower, more shallow, anrl finally cease-the pul~e continuing perhaps for 
some minutes after the ce:::sation of breathing. Ether apparently acts first 
as a stimulant, later as a direct depressant of the re~piratory centre; but it 
is a stimulant to the heart an<l vasomotor centre, markedly raising the arte· 
rinl pressure. 

Ether produces increased secretion of mucus from the membranes over 
which it pn5ses; in proJonged operations the filling of the bronchi may cause 
much lividity, and in patients already subjects of bronchitis and emphysema 
may ultimately cause death. 

The early unpleasantness of ether may be got over by first administering 
gas fully, and then turning on the ether, as can be <lone by Clover's appa­
ratus. This seems to be the best and safest mode of anresthetizing for periods 
longer than a few minutes. To avoid the expense of gas, sensation may be 
dulled by chloroform, and ether then used; or the ether may be very gradu­
ally turned on . 

.Being a cardiac stimulant, and killing only through the respiration, it is 
much safer than chloroform i the signs of approaching death by asphyxia. 
being much more marked than those of death by cardiac syncope. 

It must be remembered that ether-vapor is highly inflammable; it should 
never be used in proximity to the actual cauter)'; and in operation at night, 
lights must he kept away from the cone. In bronchitic and emphysematous 
patients chloroform is preferable, as it is also when light auresthesin must 
be maintained for hour~, e. g., in renal colic or compression for aneurism . 
Young children take it well, but up to ten years old chloroform seems 
equa1ly safe, anti is generalJy given. 

INTRODUCTION OF CHLOBOI~OH:M. 

CHLOROFOJU.L-Brilliant us was the early career of elher it was destined 
soon to be in some measu re eclipse<l. · The late Sir James Y. Simpson, of 
.Edinburgh, made numerous experiments on himself' an<l friends with car­
bonic chloride (CCJ 4), acetone, nitrous ether, and other substances, in the 
hnpe of discO\·eriug an auresthetic superior to ether. At last, on November 
4, 1847, in company with Drs. Keith and Matthews Duncan, he tried chloro­
form (CIIC13)-nu agent which was immeasurably more pleasant to take 
than ether, which acted more rapidly when each was given upon lint, and, 
upon the whole, caused less excitement anrl rigidity. It speedily replaced 
ether, an1l is to this day the anresthetic of EJinburgh i but elsewhere ether 
hn.s regained the first position, haviug proved itself deci<led)y the safer. 

Chloroform had been investigated some time before by Flourcus and 
Glover, nn<l it wns recommende1l to Sir James by l\Ir. 'Valdie, of Lh·erpool 
(Lancet, J 847, vol. ii. pp. 631, 687). )foreover, in the summer of 1847, 
l\Iichael C. Furnell-then a student at St. Bartholomew's Ho!':pital, now 
Principal of the Medical College, Madras-was residing in the house of Bell 
& Co., of Oxfor<l Street, to perfect himself ia practical phnrmncy. Excited 
by the recent cli~covery of ether, he made many experiments on the different 
vnrieties of inhaler. One day, whilst looking for sulphuric ether, he found 
n dusty bottle bbelled "chloric ether." He boldly experimented on him­
self, and inhnled some of this liquid, which produced a certain amount of 
insen~ibility without the suffucating irritation and choking caused by sul­
j>huric ether. Ile communicated his observation to Holmes Coote, who was 
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looking out for something le::s irritating than sulphuric ether, nn<l Coote 
used it during several operations performed by Lawrence in the summer of 
18-l..7. But Simpson not only <lisco\~ered but investigated the properties of 
chloroform, published his discoveries, and established its use; whilot Furnell, 
Lawrence, and Coote simply observed the anrestbetic value of chloric etht:r, 
and, not knowing that cbloric ether was an alcoholic solution of chloroform, 
allowed the perfect discovery to slip from their grasp (1lle.d. Timu and Gaz., 
1875, vol. i. p. 586). It is mentioned by Dr. Sansom (On Chloro/01'111, 1865, 
p. 7) that in the neighborhood of the North Cape of Nonrny, n hag of white 
ants (which contain formic acid) was in old times boiled in a spirit distilled 
from parsnips, used by the peasantry as an intoxicating liquid, and produced 
an::esthesia so complete that operations were performed without pain under 
its influence. The surgeons who first performed operations with the aid 
of pure chloroform were Dr. l\Iiller (Principles of Surgery, vol. ii. p. 756) 
and Dr. Duncan, l\t the Royal Infirmary of Edinburgh, early in November, 
1847. 

'Ve must refer to works on materia medica and chemistry for an account 
of the composition nod manufacture. But, as every one who uses it ought 
to know good from bad, we may say that pure chloroform is a den~e, color­
less liquid, having a specific gravity, when quite pure, of from 1.480-1.5. 
It is exceedingly volatile at all temperatures, and boils at about 140° F. 
Atmospheric air at the temperature of 40° F. can retain six per cent. of 
chloroform vapor, and at 60° twelve per cent. It bas au agreeable, sweet, 
fruity smell and taste, and if poured on a piece of blutting·paper and evapo­
rated, ought to leave no oily empyreumatic smell behind. Chloroform is 
almost incombustible, thus offering an advantageous contrast to ether, from 
the explosion of which during administration at least one serious accident 
has happened (llled. Gaz., Sept. 20, 1850). 

The impurities to. which chloroform is liable nre: (1) Alcohol and ether, 
which are innocuous, but impair its strength . (2) 1ilethyl compounds, if 
prepared from methylated instead of rectified spirit, from motives of false 
economy; these produce headache, nausea, and prostration. Aud (3) chlo­
rine, which, from its irritating and suffocating effects upon the lungs, is highly 
dangerous. Strong sulphuric acid and dry chloride of zinc produce a blnck 
precipitate when mixed with methylated chloroform; and nitrate of silver 
precipitates the white chloride of silver when added to chloroform containing 
hydrochloric acid or free chlorine. The latter is detected also by its odor, 
and its bleaching effects upon litmus-paper. 

EFFECTS ON THE ANil\IAT~ EcoNOMY.-The following remarks upon chloro­
form may, with the exceptions before noted, be taken as applying equally to 
ether: 

The vapor of the anresthetic is received into the lungs, absorbed into 
the blood, nod conveyed to the nervous centres, upon which it soon pro­
duces very marked effects. Three stages of anresthesia. are spoken of: 
(1) excitunent; (2) unconsciousness; (3) profound narcosis or coma; and 
certain symptoms are described as characteristic of each stage, but many 
varintions occur, and no line can be drawn between the stages. 

In the stnge of excitement, at first, the current of ideas is vivid and not 
quite under control ; there is consciousness of all that is going on, and pain 
is severely felt. J.f' the vapor is too strong, or pushed too quickly, the 
patient gasps, and there is cough or spasm of the glottis, with crowing 
breathing, or, very rarely, cessation of respiration. Respiration is rather 
quicker than normal, but it soon becomes slower. The pul~e is quickened 
and perhaps strengthened, but after the first thirty seconds there is a pro­
gressive lowering of the arterial pressure (Rep. of Chloroform Com., 7Tans. 
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.Med.- Chfr. Soc. 1 vol. xlvii . ·,due apparently lo paresis of the n1~omotor ceu­
tre1 and to direct depressing action upon the heart (if' sufficiently cunceu­
trated, chloroform "apor instantly destroys coutrnctility of the heart-muscle) . 
Soon ccmsciousue~s becomes imperfect, and the patient becomes more and 
more drowsy, but all reflex movements persist. All varieties of intoxication 
may be displayed, according to the patient's mental peculiarities. One man 
is uoisy and struggles violently, another sings or laughs at jokes of his own 
makiug, and women frequently weep and appeal to their mothers. But 
tlu.·i;ic phenomena are hy no means uni\·ersal 1 and are generally of short 
durntinn. During the struggle the pupil is generally large. The occurrence 
of tht.:~e movements is a sign that consciousness is close at hand i they often 
ccal:!C quite suddenly, and the first stage pa&:1es into the second, inhalation 
bein.~ C"ontinued. Vomiting sometimes occurs during this stage; a little 
careful pushing of the anre!:!Lhetic may check it, as it does not happen in the 
second stage. 

Ia the Stage of unconsciowmess there is profound sleep i all voluntary 
motion is nt a standstill, and the limbs hang limp, and drop like lead when 
raised. Reflex movements perijist longer than the voluntary, but soon they 
too :ti most all disappear; the conjunctiva is quite insensitive, and pinching 
the inner si<le of the thif!h ( 0ften a better test than touching the conjuuctiva, 
especially in children) provokes no action. The eye is suffused and tu med up, 
and the pupil is contracted. The breathing is slow and deep, as in natural sleep. 
The pul:Je should be of nbout normal frequency,and is more or less weakened. 
'l'hip; is the stage in which nll ordinary surgical operations are performed. 
Th~ stage of deep 1wrcosi8 is entered if the anresthetic is pushed further. 

The pupil now dilale11, perhaps suddenly and fully . Respiration becomeh 
shallower, irregular, and infrequent, and may finally cease. The pulse be­
come::i rapid, weak, irregular and intermittent. This is a stage of great 
dauger, and should rarely be entered upon. 

In the second stage the matrices of the nails, the region of the anus, am1 
the !:!kin of the organs of generation retaiu their sensitiveness, and reflex 
movements occur when they are irritated . To prevent them it may be 
nece:;.snry to enter the third stage, and this explains the frequency with which 
death hus occurred during nnre.stbesin. for such trifling operations as tbose for 
phimosis, e\'ldsion of toe-nails, pile~, etc. 

It seems that chloroform, like ether, acts chiefly upon the central nervous 
~ysteru. The brain is distinctly nuremic during an;:e3thesia. According to 
Floureus, the nerve-centres are involved in the following order : the cere­
brum, the sensory tracts of the cord, the motor tracts of the cord1 the sensory 
tracts of' the medulla, the motor trn.cts of the medulla-when stimuli fail to 
excite these latter, the animal dies from asphyxia. The periphernl nerves 
are very slightly affected. 

Chloroform, like ether, at first stimulates the respiratory centre, but very 
soon depresses it. The drug may at first stimulate and then paralyze the 
depressor centre, thus accounting for variations in pulse-rate; after the fir.st 
half minute it weakens the vaso-motor centre, and thus lowers the arterial 
pressure, which effect is much increased by its direct paralyzant action upon 
the heart. In these actions upon the vascular nervous system it differs from 
ether, which, for a long time at all events, is a stimulant of nil these parts. 

Ao:mNISTRATION.-The most common way of giving chloroform is by 
means of a bit of lint or a handkerchief; it is by fur the simplest method 1 

and probably ns safe as any apparatus-for no apparatus can do away with 
the necesijity for care and common sense. But it is somewhat wasteful of 
the vapor. The corner of a stiffish towel puckered up over the nose while 
the 1ni11t lies over the chin makes an excellent close-fitting inhaler. Sk inner 
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introduced n. pear-shaped wire ring, shaped to fit over the mouth and nose, 
on to which two bits of wire are hinged; these can be raised and jointecl 
together so ns to fo rm a. support for a low tent of flannel; a bit of bent wire 
is soldered to the narrow end of the pear by way of a handle. This tan 
hardly be called an "apparatus;" it is merely a frame to support the lint, 
which acts very much better than the fingers, and fits well in tl1e breast· 
pocket. The chief fau lt in the method of g iving chloroform on a bit of lint 
is that the quantity present in the air inhaled is very rnriahle-reachiug its 
maximum just after, its minimum just before, a fresh addition. This nrny 
be remedied by allowing a drop to fall every few seconds on R single layer of 
lint or other material held over the mGutb and nose {Lister) . Lister has 
shown that a ir passing by lint upon which chloroform has been poured con· 
tains much less than the three and a half per ceat. of the anrosthet ic found 
to be safe by the Committee of the Hoyal Med. and Chir. Soc. The chloro­
form must not touch the lips or skin, or it will blister the face, and in young 
children and thin-skinned women it is well to put a little vaseline on the 
cheeks, lips, an(} nose. 

Many inhalers have been invented; if the valves work well, they save 
chloroform and regulate the dose. In time of war the husbanding of 
chloroform may be very important; otherwise, apparatus is rarely U!!ed. 

Junker1s inhale1· is the best. It consists of a bottle of chloroform through 
which air is driven by a Higginson's syringe; thence it is led by a flexible tube 
to a closely fitting face-piece. But for this a more or less curved tube may be 
substituted, which can be passed through either nostril or the mouth into the 
pharynx, just above the glottis, and it thus forms a very valuable means of 
maintaining au3?sthesia <luring operations upon the mouth or nose. 

The anrosthetbt generally stands above the patient's bead: it is easy in this 
position to hold the lint or apparatus in position and to keep n finger upon a 
temporal artery, whilst at the same time tbe eye notes the color, etc., of the 
face and the frequency and depth of the respirations, and the ear listens for the 
respiratory sounds. This is highly necessary, fo r the respiratory movements 
may continue in spasm of the glottis for some time after air has ceased to enter. 
Noisy, somewhat crowing breathing from slight spasm shows that the vapor 
is being given too fast i it is relieved by diluting the vapor a liltle and 
raising the ch in strongly; the effect of the latter movement may be increased 
by pushing the condyles of the jaw forwards on to the articular eminences 
by a finger behind ~ach angle, the base of the tongue being thus dragged 
forwards. Dyspnrea from the accumulation of mucus at the back of the 
throat may be relieved by opening the mouth wide with tongue forceps and 
thus exciting swallowing, by sharply compressing the thorax at the end of 
expiration, or by wiping out the fauces. 

It is best to keep the face well turned to one or other side, as the tongue 
then dl)es not ten<l to fall back O\"er the glottis, and saliva runs out at the 
angle of the mouth instead of collecting in the throat and requiring lo be 
swallowed. 

The state of the pupil should be examined from time to time: with ether 
aud chloroform it should be kept well contracted, and the conjuncti\"a 
should, of course, be insensitive. In children the pupils sometimes do not 
contract well: too much reliance is never to be placed upon their condition. 

No more of the nnresthetic than is absolutely necessary shoul<l be given: 
after the incisions through the skin have been made, a very much smaller 
quantity suffices to keep the patient insensitive; returning reflexes, signs of 
pain, etc., will warn the aclminislrntor to increase the dose. 

Noise and violence in the stage of excitement should cuuse no alarm, the 
anrestht:tist must push the an~sthetic whilst assistants restrain the tnuvements 
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of the limbs. If the breath is loag held the first deep iaspiration should be 
of nir only, lest spasm be caused. 

If signs of vomiting are noticed, push the anresthetic a little; it will not 
occur if the second stage is reached. If it come on, see that the head is 
turned well to one side and that the vomit escapes freely i so1icl or semi-solid 
masses may require removal by the finger. Once the mouth is cleared, go 
on with the anresthetic. Sometimes vomiting is most troublesome and per­
sistent, rendering it almost impossible to reach the second etage. 

The surgeon should not begin till the patient is folly under; and this is 
perhaps most important in cases of weak heart, in which sudden, uulooked­
for pain may cause cardiac syncope. 

There shoH[d be no hurry, uo undue pushing of the anresthetic i at the same 
time, timidity must be avoided. \Vith gas a patient is generally under in 
one minute; with gas and ether in two to three minutes i with plain ether in 
Clover's apparatus in four minutes, and with chloroform in three to eight. 
Some patit:nts take a larger quantity of the anresthetic than others i rare 
cases have been reported in which anresthesia could not be induced. It is 
impossible, therefore, to spenk of a safe or a fatal dose. 

GENERAL POINTS IN THE An:i\UNISTRATION OF AN.l~TIIETJC8.-The 
man1tg:emeot of an anresthetic shoul<l be committed to one competent person, 
who should have nothing else to do. If a woman is to be anresthetize<l by a 
man 1 a thir<l person should always be present. The best time is from 8 to 
10 A . M . No meal so heavy as breakfast should be taken within eight hours 
of the time, but three hours before, the patient may have a cup of soup or 
beef-ten. It is well always to feel the pul~e, listen to the heart·sounds, and 
ask whether there is or has been any lung-trouble, before commencing: 
information inciting to extra caution may thus be gained. If the benrt­
action is very weak, it is well to give a little brandy or ammonia ten minutes 
or so before the anresthetic, especially if this must be chloroform. Always ask 
to look into the patient's mouth, and if you see false teeth or any other forei~n 
body1 ask for its removal: if nothing is seen, no harm has been clone. See 
that the upper part of the chest may be easily exposed, and that nothing 
tight remains around the neck, thorax1 or abdomen; no garments should 
remain on wh ich would interfere with artificial respiration, should it be 
nece~sary. During the administration watch that no one leaning over 
presses on the abdomen or thorax. 'l'he recumbent position is the safest, 
and it is dangerous suddenly to raise the head considerably, especially with 
chloroform and when the pulse is weak. 

CAt.:SES OF DEATII A~D 8rn:ss OF DANGER.-Anresthetics .may be divided 
into two classes: those which produce death through the respira.lion only, 
viz., nitrous oxide and ether; and those which may cause death, by inducing 
cesl"atiou either of respiration or of heart·action, or both, viz., chloroform, 
bichloride of methylene, and other chlorine and bromine substitutiou­
prorlucts. 

Dea.th from ASPIIYXfA may be produced by an anresthetic: 1st, by its 
administration io excessive quantity, oxygen being more or less completely 
excluded for a considerable time; 2d, by the production of a spasm of lhe 
glottis; 3cl, by deprcs:sing the respiratory centre in the medulla and stop· 
ping the reflex net of inspiration. 

In the case of spnsm of the glottis the symptoms may come on suddenly 
and be very mnrked-ineffectual efforts to expand the chest, lividity of the 
bend and neck, turgid veins, prominent eyes, dilated pupils, aurl convul~ive 
struggles. But, more commonly, incrcasiug lividity and more or less grndun.l 
cessation of the respirntory movements, with dilating pupil, a.re the signs of 
approaching a:!phyxin.; the movements may go on for some time after air 
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bas ceased to enter-whence the necessity for careful ly li::1ttning to lhe 
breath-sounds. DPath during anresthesia ruay occur from nsphyxia produce<l 
by closure of the air-passages by some foreign body, e.g., u tooth-plate, a piece 
of tumor, flesh, etc., detached io operations about mouth or noise, blood 
entering the trachea, or a dot forming g radually over the glottis. The 
symptoms of this come on suddenly, and their cause in operntious likely to 
be complicated by them is generally at once suspected. But a clot may fill 
the pharynx so gradually as to cause death without any symptoms other 
than that of cessatiou of breathing. In these cases the pulse continues after 
cessation of respiration. Post mortem, distention of the right heart would 
be found. 

TREAT:'IJENT.-ln all cases of sudden onset the mouth must be opened 
widely autl the tongue dragged forc ibly forward fin~t; and, especially in 
those in which there is any reason to think that a foreign body may be 
c1osing the glottis1 pass n finger into the pharynx and endeavor to feel and 
remove any obstacle. This fai ling, there may be time to Jet the head hang 
dO\\.D aud forcibly to compress the chest, with the idea. of displacing the 
body by gravity and by expiration. But few moments can be given to 
experiments of this ki nd; if they do not at once afford relief the larynx or 
trachea must be opened. 

In the cases of gradual onset, having seen that the pharynx is clear of 
mucus or blood if there is any reason to suspect its presence, draw the 
patient up till the head hangs down over the end of the table (or drag the 
shoulders to the side of a bedtStead) and perform Silvesttr's artificial respi­
ration. As adjuncts, open doors and windows, and dash cold water on the 
face, neck, and upper part of chest; ho.Id a broken nitrite of amyl capsule 
in front of the nose; and, if a battery be at hand, pass geatle rurrents along 
the pbrenic from one pole on the neck to the other at the epigastrium. 

Death from cardiac syncope or paralysis of the heart. In this the face 
suddenly becomes deaJly pale, the pulse is missed at the wrist1 the heart· 
impu lse cannot be felt nor its sounds heard, breathing continues slowly and 
gaspingly for half a minute or more, and then all is over. This is the way 
in which chloroform generally kills in man-suddenly, with little or nn 
warning. The anresthetic is breathed freely till the pu lse stops, even after 
it; there is no lividity, no struggling . 

It has been suggested that in some cases the chloroform was impure, in 
others that its administration was hurried and CRreless, which is doubtle5s 
true. In animals it is found that when the vapor is very dilute and the 
inhalation prolonged death occurs from asphyxia; when more concentrated, 
both re$piration and cardiac action are markedly depre~sed; and if still 
stronger the heart is arrested in diastole (p. 8-19). It is "push in g the anres­
thetic," or giving a strong vapor rapidly, which is to be avoided. Inspira­
tion of air containing more than three and one·half to four and one-half per 
cent is dangerous; and to reader tbe percentage constant Lister's drop 
method should be adopted. 

TREATMENT.-These cases are very hopeless; indeed, there is probably 
no chance if the heart has really stopped. Artificial respiration must be 
begun immediately, free access of air permitted1 and nitrite of amyl inhaled i 
the bead should be allowed to hang down, and the legs should be raised, 
blood to the brain being probably the best cardiac stirnulaut. Sponges 
wrung out of hot waler should be applied to the prrocnrdia. Puncture of 
the left ventricle with needles, or the passage of an electric current from an 
electrode over the cardiac area to a needle in the heart·substnnce, bas not 
yet saved a life. 

There is no peculiar post-mortem appearance to be found in the victims 
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nf chloro~1r111; the heart is di11stolic and is often fatty, but by n•11ueans 
nlwa)·~. If it be fatty, no doubt Jess chloroform will be required to stop it 
thau if healthy: but much chloroform will stop the healthiei;t heart. Cbloro· 
form should always be given as if it were certain that the heart is diseased. 
In some cases where every care has been taken and the heart is found 
healthy, it is possible that the patient was the victim of idiosyncrasy. 

Mixed cases occur in protracted inhalations in which the breathing is 
slow, or shallow, quick and irregular, the pupil dilating, and the pulse feeble 
or intermittent. Removal of chloroform, plenty of fresh air, stimulant3 by 
mouth, rectum, or subcutaneously, will form the treatment. 
AFTER-EFFJ~CTs.-The smell and taste of the anresthetic and eructations 

flavored by it sometimes persist for many hours, especially after ether. 
Headnche, nausea, and giddiness not uncommonly remain until the patient 
has bad some natural sleep. Hiccough may be very troublesome and is 
generally relieved by a cup of strong coffee or green tea. Sometimes vomit­
ing and retching continue so long and so severely that life is endangererl. 
Abstinence from food beforehand will diminish, but 11ot always prevent1 the 
vomiting, which is probably the result of brain disturbance. The less the 
patient is moved about after the operation the better; the eyes should be 
kept closed, as looking about brings on giddin~s. If' natural sleep succeed 
anmsthesia, vomiting is less likely to occur. The treatment of vomiting con­
sists, nt first, in giving complete rest to the stomach-stimulants, if required, 
being admini:;tered 7>er rectum, or subcutaneously; should this fail after three 
or four hours' trial, ice may be sucked and small pieces swnllowed i small doses 
of iced soda and brandy or iced champagne may be given; or a. small cup 
of very strong coffee containing pot. brom. grs. xxx. or small doses of dilute 
hydrocyanic acid. A mustard poultice to the epignstrium is sometimes 
useful. After many hours of vomiting, all the above fluids being returned, 
the stomach will sometimes retain a little solid food-chicken or boiled fish 
-and trouble will be at an end. l\Ieauwhile, if the patient be feeble, 
nutrient and stimulant enemata must be gi\•en regularly. 

In old emphysematous subjects1 perhaps at the time bronchitic, severe 
bronchitis may be induced and occasionally it proves fatal. This is generally 
a result of ether; but exposure to cold and spray are not without their 
effect. 

Usr:s.-To prevent pain and to relax or pre\•ent muscular contraction. 
An auresthetic should be given whenever the pain of an operation or manipu­
lation is likely to be severe, or whene\•er the resistance, voluntary or in­
voluntary, of the patient prevents the surgeon from carrying out his wishes 
-especially in the case of children . It is invaluable iu the reduction of 
dislocations, the setting of fractures, the reduction of hernia, the passage of 
instruments through tight strictures. It lessens the shock of operations; 
for though the los~ of bluod and section of nerves produce their cfft!ct upon 
the narcotized subject, the force formerly wasted in efforts at self-control or 
in agonizerl cries and struggles is now saved, and the depressing effect of 
simple sufferiug is avoi<led. Occasionally it facilitates the detection of 
feigned disease. 

APPLIC.\BrLITY.-Patients constantly ask whether they are fit subjects 
for an anresthetic, and the answer is" Certainly, if you are fit for an opera­
tion" (Bailey). Fat, fln.bby, pasty-looking people, over thirty-five, and with 
weak pulses should be lookeil upon with suspicion. Drunkards and intem­
perate people bear chloroform badly. Epileptics may have fits induced by 
the inhalllliou; nod it is said that, in epilepsy and chronic Brigbt's, convul­
sions, stertorous breathing, lividity, and coma may be brought on. Heart 
disease of any kind, but especially degenerative, indicates necessity for 
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unusual cauti'm and the employment of ether-e. g., when fo i utiu~ or tmgina 
have been fn'quent, with dyspnrea, feeble and intermittent pulse, calcified 
arteries and arciu bcnitis. In bad bronchiti~, with or without emphysema, 
no an:::esthetic may be safe, least of all ether; and great caution is nece~sary 
io cases of cxtcnsiYe effusion into either plt:urn. or pericardium. 

It is verr deeirable to a\'oid vomiting iu certain operations, e.g., extrac­
tion of the Ieuis-leststraining cause escape of the YiLreous-and abdominal 
sections. It iti probable that the former operation will now be performed 
under local anrcsthei:;ia from cocaine. In the latter but a very small quantity 
of the anresthetic is required after the abdomen is opened. Braine i::ipeaks 
of patients looking about and answering questions, unconscious that the sur· 
genn was brcnking down adhesions about an ovarian cyst. 

No an::esth(-!tio :;huuld ever be administered by any one to himself . 

.l\lr:s~mHIS)!. 

"The Introduction of l\£esnierism into the Hospitals of India in 18il2," 
by Dr. E~daile, is au extrcmdy interesting pamphlet, dt>tailing- how thi::; 
surgeon, hy means of certain pa~ses, induced a :state of' in~eu~ihility in n 
large number of natives, and performed upon them some of them< :-t painful 
opt> rations. of surgery. Each patient as he came in was plac:c>cl under th~ 
care uf one of the native ho~pital official8, who marle the pa~~t-::; over him 
several times a clay. Sooner or later, at once or :lftf'r some days, the 
m(·sweric sleep wss induced in all c:ases, aud dt.!epened ('ach time that it \\a~ 
ill(luce<l; then E:sdnile uperatrd, the patient slept for i:;eyerlll hours, aml 
wmally wuke free from pain ; if not, he was again put tn sleep. There was 
no vomiting, arnl the patient cuulrl be waked for foocl as often as 11eces· 
sary. The wny in which this state is produced is quite unknown: it has 
obvious advantages over ordinary anre.sthetics, but sucre:s.:; such as Esclaile's 
in inducin~ the mesmeric state has never been met with here, an<l a person 
susceptible of it is literally at the mercy of any oue who can induce it. 

l\IEANS OF PnoDL'CI~G LOCAL AN.ESTIIFSL\.. 

An agent which would produce perfect insensibility of a part, whilst 
leaving the brain iu possc::sion of its faculties, would ohviou,:;Jy be nrnst \•alu· 
ahle. Sir J. ~imp:mn's experiments showed that repute1i anodynes, such as 
opium, belladonna, Indian hemp, and aconite, when applied to unbroken 
skin, produce so slight un eflt-ct that no culting opemtiou could be painle~~ly 
done. Bnth the abu\"e and the vapor of chloroform act more powerfully 
when appliP.d to ulcers, often allaying the pain thC'se ~ause. 

Our mean8 of producing local anresthesia are two: cold and hydrochlorate 
of cocaine-and the colcl is produced by ice and salt, or by the e\·aporation 
of ether. 

lcE A~D 8.\LT.-Poun<l sufficient ice quite fim\ and rapidly mix with it 
in a non·rouducting ve!'sel (wood, gutta·percha) half its weight of finely 
pouurlcd salt; stir quickly and well with a stick. Hemove any lumps, an? 
put the mixtur(' in a thin gauze nl'I, and lay this upon the pal't held horl· 
zontally. H:ti::ie it and examine the skin every three or fourminules. Pallor 
and numbnefis arc immediate, rapidly increasing t ill the skin is shrunk1 
and of n peculiar tallowy, corpse-like paleness, perfectly iusen~ilive and hard. 
A bladder of iced water should be laid over the part to render its thawing 
slow. If the mixture be too Jong applied, or heat be incautiously used after· 
wards, and particularly if the patient be old and feeble, ulcern.tion or 
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sloughing may result. But the judicious use of coltl is followed by no ill 
consequence whatever. 

Simple pounded ice in India-rubber bags, or iced water, and through 
Leiter's tubes is used to control inflamruations, aud sometimes to assuage 
pain . 

ETHER SPRAY.-Richardson's ether spray affords the readiest and quickest 
means of freezing the skin. The spray used is exactly similar to the carbolic 
band-spray, being worked by a Higginson's ball-syringe which keeps an 
elastic fodia-rubber reservoir tightly distended with air; this maintains a 
constant .ilow of air through the upper tube of the nozzle, which, passiug out 
over the point of the lower tube, sucks the air out of' this, and volatilizes the 
ether which ri~es from the bottle to replace the air. 

The specific gravity of the ether employed should not be more than 0.723; 
when poured into the palm, warmed by breathillg through the half-closed 
fat, it should bC>il briskly (96° F .). The jet should be held about one and 
a half inches from the surface, and the spray kept constant: the syringe may 
be worked by the foot. In two or three minutes a white frost appears on 
the surface, which becomes rapidly bln.nched, hard, an<l insensitive. In long 
incisions the spray must precede the knife-a slow process, au cl often ineffec­
tive; the knife gets coa.ted with ice, and tbe surgeon's fingers suffer; and, 
further, et.her causes much smarting of a raw surface. In plastic opera­
tions there is risk of sloughing of the flaps. It can scarcely freeze the deeper 
parts; so that neither it nor ice ar:d salt answer for operations other than 
the shortest and simplest-such as circumcision, removal of' piles, warts, 
wens, and small tumors, opening absces:ses, and the application of setous or 
the cautery i but the Cresarean sect.ion has been done after freezing with 
ether. 

Frequently so much paiaful tingling of the part is experienced during 
thawing that it ls obviously worse than the smart of the incision. 

HYDIWClILORA.'rE OF COCAINE was introduced a short time back by 
KOiler, as a local n.mesthetic. Solutions, of strength varying from four to 
twenty pe1· cent., are prepared with boracic lotion, or with sublimate lotion 
(1 in 5000), for without some antiseptic a fungus grnws nud destroys the 
drug. For most purposes a four per cent. solution answers. It is dropped 
or painted every three or four minutes on to any mucous· or mw surface, 
or injected into any cavity or channel which such surfaces line. Diminution 
of sensitiveness is manifest iu about three minutes, and becomes absolute 
in ten to twenty, so that all superficial operations can be performed pain­
lessly; in thirty minutes sensation has generally returned. The drug in 
watery solution does not penetrate the skin, but l\Iurrnll has relieved 
neuralgia by painting the ::ikin of the affected part with a twenty per cent. 
solution in oil of cloves; the opening of abscesses, removal of cysts and 
small tumors, even the evulsion of toe-nails, may, however, be painlessly 
performed by injecting the solution beneath the skin, though this metbod is 
not so certain as that by painting. It is obvious that the anresthetic is most 
valuable in the surgery of the eye, ear, nose, larynx, trachea, urethra, 
rectum, and vagina. 

'Vi th regard to its general effects, cocaine acts like caffein, brightening the 
intellect, lessening fatigue, and quickening the pulse; in larger doses, it 
causes delirium, giddiness, and unsteady g~it, and ultimately death results 
from paralysis of respiration. The drug dilates the pupil and autagonizes 
morphia. 
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CHAPTER L. 

ARTIFICUL RESPIR.l.TIOX. 

THE practice of artificial respiratiou sprang probably out cif the expt•ri­
ments of the illustrious Vesalius, who injected air into the lungs of aniwn.ls 
while the still beating heart was exposed to sight, and thereupon saw the 
venous bloocl of the right side of the heart pass over as red blood to the 
left side, ad the result of the aeration. The same experiment \\'as afterwards 
performed befon~ the Royal Society by Hooke, in the seventeenth cenlury; 
and the wonder with which it was received by the learned of that day 
shows that the origiual research of Vesalius had either been lost or forgotten. 
Since then the experiment has never failed to excite interest; and for a 
hundred years surgeons have been inventing instruments and plans by which 
artificial aeration of tbe blood can be rendered perfect for the restoration of 
life atler accidents which, but for the intervention of art, woultl be fatal. 

Artificial respiration is demanded in every form of sudden death in which 
respiration is entirely suspended, and may be carried out in conjunction with 
proper mt-ans of restoration. In cases of shock from blows or falls, light­
ning stroke, sunstroke, or even syncope, artificial respiration mny be of 
extreme value, hut it is most commonly required in "aspbyxia 11 from 
drowning, hanging, or strangling, foreign substances in the air-passages, 
inhalation of chloroform and other narcotic or poisonous vapors, after trache­
otomy for closure of the glottis or larynx, and obstruction of the windpipe. 
The practice is important also in the treatment of the apncca of newborn 
~~re~ • 

Many METHODS have been suggested, but two are very decidedly superior 
to the re8t, and will alone be described. 

1. Chest Pressure.-Prof. lloward, of New York, has invented a method, 
which is adopted by the Board of Health of that city, and is systematically 
taught to medical men, and to policemen and persons engaged by the water· 
side. The patient is laid upon his back, with a roll of clothing beneath the 
loins, so as to mnkethe short ribs bulge prominently forward, and rai::::e them 
a little higher than the level of the mouth. The arms are then stretched 
forcibly back O\•er the hea<l, crossed, and held in this position by an assist­
ant, who ah•i) holds the tip of the toug:ue out of one corner of the mouth, 
grasping it with a. dry handkerchief. The operator then kneels astride the 
patient's hips, and with his thumbs resting on the epigaotrium of the patient, 
spreads out his fingers so as to grasp the waist about the short ribs. Ile 
next throws all his weight steadily forward upon his hunds, while, at the 
same time, he squeezrs the ribs deeply," as if he wished to force everything 
in the chest upwards out of the mouth." This pressure is continued while 
one, two, three, can be slowly counted, when it is suddenly removed with a final 
push, which springs the body of the operator back to his first kneeling posi· 
tion . After au interval during wbi~h one, two, can be slowly counted, the 
pressure is repeatrd; and the process continued as long as necessary. 

2. Silvester's .i!Iei/iod.-This has been adopted by the Royal Humane 
Society. The patient is placed on his back on u Hat surfac(', inclined a little 
from the feet upwards, the shoulders being supported on a small, firm 
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cushion, or bundle of clothes, and the head allowed to hang hack. The arms 
are then grasped above the elbows, and are drawn strongly and steadily up­
wards until they meet above the head, and so air is drawn into the lungs. 
The arms are kept in this position while the operator can deliberately count 
one, two, when they are turned down, and brought gently to the sides, against 
which, for two seconds, they are firmly pressed. The process is repeated 
fifteen times in a minute, until there is a spontaneous effort to respire, or 
until all hope has vanished. It should not be hastily given up in cases of 
apparent death. 

The latter plan can be carried out by one person, but it is more fatiguing 
than Howard's. In either case the mouth and fnuces must be cleared from 
obstructivn before the movements are begun-after immerl)ion, by turning 
the patient focc downwards on the cushion for a few seconds. 'Vhen uaturn. 
respiration retu:ns, nrtificiul may be cautiously abandoned. 

CU.APTER J~I. 

SLIXGS AXD BAXDAGES. 

SLINGS.-The importance of a proper application of these supports to the 
extremities is often overlooked. 

For the upper limb the triangular bandage, made by tearing diagonally a 
piece of stout calico one to one and a half yards square, should be used ; it 
may be covered with black silk. 'Vhen the forearm is broken it should 
be supported all along (Fig. 82). Suppose the right arm is to be slung; 
place th~ bandage on the patient's chest with one end of the base line 
on the left shoulder and the apex of the triangle beneath the right elbow; 
flex the rjght forearm to 90°, or a little more, layiug it on tho bandage; 
raise the other end of the base line, carry it over the right shoulder, and 
tie the two ends on the left side of the neck; lastly, adjust the base, so as to 
rake the hand. or leave it free, as may be required, turn the apex projecting 
beyond the elbow backwards and pin it tightly to the hinder layer. The 
elbow should be supported thus in disease of the shoulder. If the clavicle is 
injured, the prce~ure upon it of the anterior layer cannot be borne; thi:i must 
then be passed from front to back through the right axilla, and carried 
across the back to the left shoulder. But, if the humerus is broken, only 
the wrist must be supported (li'ig. 78) that the weight of' the elbow may act 
as constant extension . The triangular bandage is for this purpose rolled 
upon itself three or four time•. A clove-hitch (Fig. 112) upon a bit of roller 
bandage does very well in many cases. 

The foot may be slung by a long, broad slip of calico round the neck with 
its enc.Js sewn on each side of a slipper; the patient is thus enabled to move 
on crutches with little pnin or clanger to the injured part. 

BANDAGES usually consist of strips of linen, calico, flnnnel 1 or stncking­
webbing, six yards long nod one to three, five, or more inches broad, to alluw 
rever~ing upon parts of various thicknef!s. They are rolled up foL· use, 
and hence have rereived the name of rollers. Besides the simple roller. there 
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are many compound bandages, as the T -bandage and many-tailed bnudage. 
The triangular bandage or handkerchief folJed ncross h1 capable of a great 
variety of uses. 

Rubber or elastic webbing bandages nre used for special purposes. 
UsES OF BAXDAGES.-1. To keep on <lressings-lincu or stocking-web. 

2. To keep on splints and restrain motion-stout, coar~e, unblcache<l cnlico 
<the ordinary" roller" and most generally useful bandage). 3. To make 
pre~sure upon n. part which is the seat of varix, c:cdema, inflammatory 
thickening or effusion, or give support when constrictin~ pressure is made 
higher up-calico, flannel, rubber, or elastic webbing. 4. To give warmth 
whilst retaining a part in place-e. g., the leg on a Thomns's splint-flannel. 

1"/te Roller.-The surgeon should hold it as in Fig. 290, uud should pass 
it fro111 one hand to the other as he encircles the limb with it. He should 
begin at the extremity of the limh, applying it with uniform pressure­
never tightening-as it ascends. He should unfold very little nt a time, 
make each fold overlap half or two-thirds of the previous one, and, as n rule, 
bring the roller up on the inner side of the limb (Fig. 290). There are three 
ways of applying the roller, viz., the simple spiral, used wht>n the limb 
varies Jittle i.u thickness; the reversed spiml, ch:rnging the 1mrface of ,the 
roller which is applied to the skin by au acute an~le or reverxe' Fig. 2!18J at 
each turn. necessary when the limb increases rapidly in thickness to hring 
back the bandage whicl1 tenda to run up too fast; and the figure-of-8, made 

F10.2no. 

by <lescribing this figure round the limb and used about all joints (Fif!s. 
290, 292, aud 206) . The last may be applied very quickly over splint• 
also, anrl holds them firmly in plnce; but when applied directly to a limb, 
it exerts pre~sure unequally-the lower ellges in the lower, and upper in 
the upper, turns being: tight, whilst the oppo6ite looser edges, forming thick 
folds beneath succeeding larers, may hurt; it requires more material than 
the simple or reversed spiral. In all cal"es care should be taken that the 
lower end of the bandage is well covered and tightly held by succeeding 
turns, that the lower edges of the turns ure equidistant, and that re\.·erses 
and points of crossing in figure-of-8 turns are in line along the outer side 
of the limb. To make a reverse requires a little practice : the <lifficulty 
is thttt the begiuner will pull the bandage iuto place as in Fig. 293, 
instead of unrolling a little, allowing it to lie loose, turning the roller over 
and thus m!lking the reverse, passing the bandage beneath the limb and 
tightening it as the heud changes hands; a finger or thumb fixes the 
upper edge of the bandage, and always in the same line of the limb, as the 
reverse is made. A bandage, of width proportioned to the thickness of' 
the limb, must be chosen i if it be too wide the reverses will extend right 
round the limb; if too narrow, gaps of skin will show between them . 
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'Vbere sudden hollows occur, ns nboYe and below the heel, a pad of wool 
may be used to fill them ; and wool or lint should be used to protect 
points nt all likely to be galle<l. 

Fr:'\'GER BANDA<;E.-A strip of linen, three-qunrters of an inch wi<le, wound 
round the finger a frw times with the requi::;ite tightnr~s (Fig. 201), split at 
the cud into two tail:5 turned in opposite ways round the tinger1 an<l tie<l in 

a bow. 'Vheuever firm pressure is made on the arm, each finger must be 
separately bandaged, to prevent swelling. Then start ruuncl the wrist, run 

Frn. 2!1:1. 

Dan•l311:"t" lvr forearn1, 11 rtnr<elielni;: made with theJ,anda;:-cd1"11w11 tight iu~tc11d orheiug held elllCk 
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the back of the hand, and with a single turn to the tip of the little finger; 
come clown it with the simple spiral and finish off with a figure-8 turn round 
the wrist and root of the finger, cros$iog behind the kuuckle. Then go to 
the ring finger, and so on. 

FoR TnE lLurn (Fig. 292).-A two-inch bandage passed in n. figure-of-8 
round the hand and wrist, commencing with a turn round the wrist, next 
passing across the back of the hand and round the metacarpus. excluding 
the thumb, each turn getting higher up and overlapping the lower, and 
finishing by one or two turns round the wrist. If for support, fill the palm 
with wool. 

FoR TIIE Fon.EARM.-After bandaging the fiagers, hand, and wrist, as 
just described, cootinue up the forearm, and in every turn fold or reverse 
the bandage, seeing thrtt the folds lie on the posterior muscles and without 
creases (Fig. 293). 

Fon THE Amr, a simple spiral suffices; and the shoulder is covered in by 
ascending 6gure·8 turns which pass from the deltoid across the back to the 
opposite axilla, back across the front of the chest, round the arm outside the 
rleltoid and from behind forwn.rd through the axilla on the injured side. 
Pad both axillro and the subclavian region on the injured side to prevent the 
bau<lage galling. 

Fon ·mE FOOT (Fig. 290).-Place the end of a three-inch baudage on the 
dorsum of the foot and make a turn round the ankle1 bringing up the ruller 
on the inner side; next carry it round the instep thus completing a figure-8 
turn. By these, with one or two circular turns near the toes, the foot except 
the heel may be covered. This is the mode of fixing au ordinary leg-hanrlage 
below (Fig. 284). But to take in the heel1 when uniform support is required, 
make the first turn round the ankle and point of the heel and, having filled 
the hollows of the sole and over the ten<lo-Achillis with wool, make figure-8 
turns of which the loops get very gradually more on to the leg or foot re­
spectively, covering in the foot and ankle as above. 

For TOE LEG (Fig. 294).-The bandage being fixed round the foot, carry it 
up the leg, with reverses above the commencement of the swell of the calf, 
that the folds may not be separated. Each turn should overlap the preced-

F10 2D-t. 

Bnudao-efvrleg. 

ing for two-thirds of its breadth, and in thin and old patients much pain 
may be given if the reverse folds lie on the thinly covered shin. Just below 
the knee one or two circular turns should be made to finish. 

FOR Tin~ KNEE.-If continued up from the 1eg, ascending figure-8 turns 
must be used, ending in simple turns above the knee. To compress the knee 
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alone, pa<l the popliteal hollow, begin with a circular turn round the patella, 
and th~? make figure-8 turns with gradually separating loops meeting iu 
the pophteal. fold. Simply to keep on dre8siugs, the four-tailed bandage is 
us_eful. Split a piece of calico, a yard long and eight inches wide, up the 
middle from each end to within a few inches of the centre. Place the 
centre on the patella, cross the four tails under the kuee, and tie them two 
above and two below (Fig. 295) .. A handkerchief will also do very well. 

Fto. ~~J.3. 

t'our-tnileJ band.i~c for the ku1·0. 

The thigh is covered by a revcr::;eJ :spiral. 
Fmt THE GROI:-o.-The bandage may be continued up from the thigh or 

may be limited to the groin, being commonly used for retaining dressings 
and keeping up hernia : it is called the spica. Ln.y the end of the bandage 
on the pubes and take a turn round the thigh, coming up on the inuer side; 
complete the figure-8 by carrying the roller round the hips, between the 
trochanters and iliac crests, and bringing it back to the point of crossings 
in front of the groin; succeeding turns overlap two-thirds of previous ones. 
Finally, if necessary to cover a dressing, spiral turns may be made round 
the abdomen. A double spica in which the bandage is carried from the 

Fw. :.:9. 

~pk.i for th-• groiu 

back of either thigh to the front of the other, cro8'ing behind the scrotum 

~~o=y 10aifd05=1~ ~;:~;i~g o~~~~~i~n!h:b~~~i~~~~e~sitt~~=- barta~~~[fe~v~~d~~ 
support (Volkmann's) beneath the sacrum is invaluable in applying this 
bandage. 

FoR THE AxILLA.-To keep on dressings or poultices, etc., apply a hand­
kerchief as in Fig· 2971 which explains itself. 
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Fw. :!(II. 

Fon TIIF. THUNK simple and reversed spiral turns are used, the several 
turns being run together along several lines with a needle and thread and 
kept from slippiag down by being attached to str ips of bandage used like 
braces over the shoulders, or from rising by strips passing beneath the 
perineum. 

FoR THE HEAD AND NECK.-To a man who knows how to bandage each 

~~;1~;~d.su\~~::.~ ~~: ~e;~~d ~~tk~J~a~~~;iab~~~ret'h~ink~i~~~J0 b~~i~~~e;~;~~ 
devised to compress the temporal after arteriotomy. A one and one-half inch 
double-beaded roller (i.e., rolled from both ends to the centre) is used. A 
graduated compress (p. 363) is placed on the wound, the baudage is laid on 
the opposite side of the head and the rollers brought round, as low as 
possible on the head, to the compress where they change hands, are carried 
through 90 degrees each (to" knot" them) and drawn tight enough to check 
any bleeding; one is now carried over the vertex, the other under the jaw, 
and the two ends are pinned to the horizontal turn on the healthy sirle. 
More turns than these should not be required. 'Vhen no compress is needed, 
the bandage need not be knotted, but may be fixed with a pin or stitch where 
its direction changes (:Fig. 298). 

The CAPELLtNE BANDAGE for retaining dressings is a triumph of art, 
rarely used. Two H·inch G-yard rollers are fastened together. The surgeon 
stands behind the patient holding a roller in each hand, Jays the united 

~~~:~se8t~0~e~~~b~n otchc~ ;i~~~ ~~~~ b~~~~ c:0~hce~~i~~ :~~~~~;~s ~~~d~~~~= 
drawn tight, and are twisted through 180 degrees. Ooe roller henceforth 
travels round and round the head, as low down as possible; the other passes 
to and fro from the occiput to the nose, rising very gradua1ly from the hori­
zontal plane to the sagittal line; each layer overlaps two-thirds of the pre­
ceding, and the roller goes forward upon one side, returns upon the other, 
being held down at back and front by the passage over it of the encircling 
roller. The two ends are pinned to the mass of the bandage behind . If the 
horizontal turns are low enough and tight enough, it should be impossible 
tn raise the cap from the head; it may be cut out over the eyes, if they are 
overlapped. 

The SIJAWL-CAP-a handkerchief folded in the form of a triangle, one 
angle placed behind, an<l the two ends crossing the forehead and tied over 
the occiput-much used by navvies and others laboring in the open air-is 
sometimes useful. 
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A FOUR-TAI LLD BANDAGE may be appl ied to the frontal region (Fig. 299), 
ancl also to lhe occipital. Fig. 298 shows the direction of the turns of the 
most u~tfol bandage for keeping dressings on the neck, e.g., after scraping 
gland~. Take a turn or two, as tight as may be, round the neck, then pass 

Fw.2fl8 

from the occiput low down round the head, then round the neck ngni11, then 
from beneath the jaw round the vertex, and, lastly, round the neck to the 
occiput where a pin is inserted, and the bandage cut long enough to pass 

F'ro. ~fl!l. Fw. 300. 

h•nrtu1,lllJ1U1dugolurthohl'rl•I. 

forwnrd in the sngittnl line over the transverse vertical turo, under the hori­
zontal h('ad-turn nt the forehead and back to the transverse vertical turn. 
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The horizontal turn is drawn well down on each si<le nnd pinned to the ver­
tical turn; the end of the bandage is then drawn tight, so as to raise the 
front of the horizontal turn from the root of the nose und eyes an<l make nil 
taut, antl is pinned to the vertical turn. 

The T-BANDAGE FOR THE PERI?<i'EUM is made by sewing together in the 
form of a T two pieces of 3-inch bandage, each a yard long; the horizontal 
piece fastens round the waist; an<l the vertical, split up half way from the 
end into two tails, passes from behind between the legs, retaining dressinge 
or maintaining pressure on the perineum, the ends being carried on either 
side of the genitals and tied to the waistband. Instrument makers have a 
more elaborate contrivance (Fig. 300) for cases in which permanent sup­
port to the perineum is required; the perincal straps and any pad should be 
of rubber. 

The best SUSPENSORY BANDAGE FOR THE TESTICLES is made with two 
handkerchiefs, one tied round the waist as a girdle, and the other folded in 
a triungle, of which the middle of the straight edge is placed under the 
scrotum behind the testicles, and fixed to the waistband by a tape passing 
ou either side of the anus, whilst the two ends pass through the girdle on 
each side, and tie to each other and to the middle angle brought up in front 
of the geuitals. 

The MANY-TAILED BANDAGE is very useful to keep OU splints, fomenta­
tions, or dressings when it is important not to move a part. It is made by 
sewing to a long strip of bandage, other strips long enough to go one and a 
half times round the part; each of the:.:e strips covers two-thirds of the pre-

)Jany-taikdUauJai;c 

ceding, and is put on obliquely to imitate the turns of a roller. The central 
strip is laid under the part, the cross-strip last attached being below. Fig. 
301 shows its application. 

('II.APTER LIL 

)I!NOR SURGERY. 

VENESEC1'ION AT THE BEND OF THE ARJ\L-Either the median basilic or 
median cephalic vein may be opened, but as the median basilic is usually 
the larger, it is, as a rule, chosen, though requiring more care because it 
crosses the brachia! artery (Fig. 302, a and b), separated only by the strong 
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bicipital fascia. A piece of broad tape, three·quarters of an inch wide and 
one and one-half yards long, is first wound round the arm a little above the 
elbow, tightly enough to check return of blood through the veins but not to 
stop the pulse. The supetficial veins now swell up. The operator takes 
the forearm in his hand, places his thumb on the vein a little below the in­
tended puncture, and then ( using the right hand for the right arm, and 
vice i•er.«<'i) pushes n lancet obliquely into the vein, and makes it cut its way 
directly out. The lancet is now laid down a11d a graduated bowl is placed 
in position to receive the blood; then the thumb is removed. Intermittent 
contractions of the forearm muscles, as in grasping a pole, cause the blood 
to run more freely. ' Vben suftkient blood has tlowed replace thP, thumb on 
the vein below the aperture, untie the fillet, put a pad of lint on the wound, 
and fasten it on with the fil1et, thus: place the middle of Lhe tape under 
the thumb upon the pad, pass it rouud the elbow in the form of' n. figure-of-8 
(Fig. 290), cross the two ends over the con1press, ~arry them obliquely 
bark ward so as not to compress the limb circularly, anrl tie. A sliug :should 
be worn for some days. Fat, concealing the veins1 may necessitate a small 
incision to find one. 

The jugular vein is sometimes opened in cases of apoplexy, and of asphyxia. 
when the r ight ventricle seems over-distended. The surgeon stands above 
the patient and puts his left forefinger on the right vein a little above the 
clavicle and his thumb a little higher up, and opens it between them with 
a lancet, cutting down and in that the incision may cross the fibres of the 
platysma. When blood enough has flowed, close 
the wound with a pad and strapping, and not till Frn. 302. 
this is done should the thumb be removed. Ju per­
forming this operation, care must be taken that the 
opening in the skin anrl platysma is directly over, and 
rather huger than that in the vein 1 otherwise an 
accumulation of blood take" place under them, 
causing a tumor (thrombus), which by pressure upon 
the vein mny stop the flow of blood. 

The veins in the leg, ei:;pecially the saphena at 
the inner ankle, and those of the scrotum, or in the 
neighborhood of the eye or ear, are sometimes 
opened in the same manner. 

Abscess in the areolar tiesue, inflammation under 
the foscin, erysipelas, phlebiti~, spreading throm­
bnsi~, neurulgia, wound of the brachia!, varicose 
aneurbm, and nneurismul varix 1 are occasional con­
sequences of v~nescC'lion . 

.An.TERIOTO)lY.-Tbe anterior branch of the tem­
pornl artery should he opened abo,·e the outer angle 
of the eyebrow. The surgeon feels for and steadies 
it with two fingers and opens it between them, cut­
ting it, as in vcnesection, o,hliquely across and about 
half through. 'Vhen sufficient blood has flowed, 
cut the vessel completely across, that its ends may "'"'' 1''"'

1 
"' '"' "

11
"'"; 

retract and contract. Then apply :i graduated '""''""""""'"'·"" ru<•li••· 
compress with a "knotted" bandage; and main-
tain tight pressure for a week . Any subsequent 
bleeding or spurious uueuri~m must be treated by ?ompletely div iding the 
artery, if not. done already. and by pressure; but if the wound be much 
inf:larned or ulcerated, so as not to admit. of pressure, acupress the artery 
above and below. 

55 
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WET CuPPING.-The patient being in a comfortable pnsition, with towels 
arranged to CO\•er hi~ clothes, and protecte<l from cold, that the fhw of 
blood to the surface may not be checked, and the 01wrator bein~ provicled 
with scarificator, glas~es, torch, spirits of wine, lighted canrlle, hot water, 
and sponge, conveniently arranged on a table close by-the fir:;t thing is to 
spnnge the skiu well with hut water, to make it vascular. Dry it with a 
warm towel, and adapt the glasses to the part. Their number must depend 
on the ljUantity of blood to be takeu-three to five ounces each is a fair 
average. Dip the torch in the spirit, set it on fire, introfluce it fur half a 
second into a _glass1 clap it on the skin, and so on with the <1ther glasses in 
succession. 'Vhen the skin swells up into the glass, charge the scarificntor, 
and take it between the right forefinger and thumb, at the s~une time hold­
ing the lighted torch between the little and r)ng fingers of the same hand. 
Then detach one glass by insinuating the nail of the left forefinger under 
its edge-instantly di::;charge the scarificator on the swollen skin. introduce 
the torch into the glass, and as quickly as possible 1·eapply it. Repeat the 
process with the other glasses 'Vhen they become tolerably full, or the 
blood begins to coagulate in them, detach them in succession and reapply 
them if necessary. "'hen the operation is finished, dress the wouncl'I. 

Fio. 303. 

The glasses must not be exhausted too much, or the pressure of their 
rims will cause severe pain, and prevent the blood from flowing, and the 
operation will be followed by ecchymosis. rl1he position of the glasses must 
be slightly varied each time they are applied, that their edges may not again 
press on the same circle. The expediency of not burning the patient need 
only be hiuted at. In taking off the glasses, the upper part of each should 
be detached first, that the blood may not run down. The length of the 
scarificators must be tulju:::ted to the thickness of the skin; for if the inci."lions 
are too deep, the fat will protrude through them, and prevent the flow of 
blood. 

For cupping on the temples smaller gla!;ses and scarificators are employed. 
A branch of the temp1md artery is often wounded, and the flow of blood 
may be expedite1l by slightly lifting the lower rim of the glass. Pressure, 
by strapping or bandage, shoulJ be kept on the wi.rnn<ls for some days after· 
wards. 

'Vet cupping is now never performed. For dry cupping, sec p. 65. 
LEECmNo.-See p. 65. 
Tn.AN:::IFUHION OF nwon should be performed when death seems immi­

nent, in spite of the measures given at p. 365, from hemorrhage during lnbor, 
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from wounds, the bursting of varicose veins, or any other source. It has 
been recommeu<led in cholera, in which the :fluid and saline constituents 
of Lhe blood are lost by the bowel, and suggested as a means of pro­
longing life in cases of slow starvation. If it is to be done, it should not 
be too long postponed. There is a good deal of difficulty in using blood 
on account of its tendency to coagulate, especially when no apparatus for 
direct trausfusion from <lunar to recipient is at hand; but Panum, of Co­
penhagen, hns shown that defibrinated blood answers as well, so it is now 
usual to whip the blood with a fork till coagulation ceases, and to strain it 
through warm, wet, fine linen before injection. The red corpuscles, for 
respiratory purposes, appear to be most required. Fresh milk, saline solu­
tions (chloride of sodium, grs. 1 i chloride of potassium, grs. iij i sulphate and 
carbonate of soda, aa, gi·s. xxv; phosphate of soda,, grs. ij; water, Oj .­
Little), or plain water at 100° F., have also been used. Lastly, it has been 
sought to avoid dangerous embolism by injecting the blood into the distal 
part of an artery, like t.he brachia!. 

Many instruments have beeu invented, but it usually happens that none 
is at hand when wanted; most successful cases have been done with a 
common syringe. It must have a nozzle that will enter the vein, and 
should be' purified in boiling water or some antiseptic that does not coagu­
late albumen. The first thing is to find a vein in the patient's arm or 
leg, through a one and a half inch cut over its situation to pass two liga­
tures beneath it and tie t.he lower sufficiently tight to prevent any escape 
of blood, when a piece of the vein just below the upper thread is seized 
with forceps and raised as a flap after a snip with scissors. Next t.he 
donor of the blood is bled in the or<lioary wayl in another room, if pos­
sible, lest he grow faint from his surroundings, and his blood cease to 
flow; eight to twelve ounces may be drawn into a clean vessel taken out 
of water at 105° F., and replaced in it whilst the blood is being whipped. 

Fio.304. 

Wbitehousetransfusionnppa.ro.tus 

When free from fibrine, the blood is poured into the syringe whilst the 
nozzle is closed with a finger, the piston is put in, the syringe turned 
nozzle upward and all air expelled, and then whilst a little blood is 
escupino- the point is passed upwards into the patient's vein-through the 
upper Jigaturn which is gently drawn ro~md it-aud the blood is forced 
slowly in. Three or four ounces mar be in.iected twice or thrice nt intervals, 
according to the effoct prnduced. Tbe ligatures may then be removed, 
the wound sewn up and dressed as after venesection. 
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Graily Hewitt's glass syringe is graduated, and has n movable curved 
canula which can be left. in the vein whilst the barrel is being refilled; 
Whitehouse's apparatus (Fig. 30!) consists of a funnel, rubber tube (A), 
and a point (B) with an air-trap on it for insertion into the vein. The blood 
is received into the cup, and allowe<l to fill the flexible tube an<l air-trn.p 
(which is emptied of air by being turned upside down), then the nozzle 
can be inserted into the veio. By raising the cup the force of the stream 
is increased, and it can be stopped in a moment by the finger and thumb 
of the operator. Direct transfusion also can be performed with this appa­
ratus; but Aveling's tube, with a silver canula at either end, and a three­
drachm Higginson's ball syringe in the middle, or even a plain rubber tube 
with two canulre, is preferable. They should be filled with water or saline 
solution to start. Roussel's apparatus is very ingenious, and induces coagu­
lation but slowly; but it is rather complex, and liable to get out of order 
when laid by. 

ACUPUNCTURE is performed by running needles two or three inches long 
right into the painful part. It is very efficacious in some cases of neuralgia, 
especially sciatica and lumbago; perhaps it allows fluid to escape from the 
sheath of the nerve. Acupuncture is used also in annsarca, when the skin 
is much distended; and in hydrocele and ganglion it perm its the fluid to 
exude into the cellular tissue, thence to be absorbed. 

VACC[NATIO"N.-The vaccine should be taken on the seventh or eighth 
day, before an inflamed areola has spread around the vesicle; and it should 
be lymph, clear and transparent, not purulent nor discolored by blood. To 
preserve lymph safely, it should be dried, or kept in Hushan<l's capillary 
sealed tubes, not in bottles. The tubes are filled by capillary attraction, 
and the ends sealed by holding in the flame of a spirit-lamp or candle. Of 
late years calf lymph has been largely used. The operator with a lancet, 
or a sharp-pointed knife, makes a number of fine crossing scratches through 
the cuticle at four spots, arranged to form a diamond over the insertion of 
the left deltoid . Each spot should be one·fifth of an inch across. Then a 
drop of clear lymph on the point of the knife is rubbed on each spot, so 
that the abraded skin may absorb it. The lymph should, when possible, be 
applied directly from one child to another, and not be carried on points or 
lancets. But if the lymph for the first patient is on point.~. the surgeon should 
hold them in the steam of warm water so as to liquefy it, and then wipe one 
on each abraded spot. 

Occasionally vaccination creates a good deal of inflammation and general 
disturbance; even in adults the arm may be cedematous to below the elbow, 
and the axillary glands swollen and painful; the most troublesome itching 
may occur1 best treated by carbolic lotion or cyanide of potassium (3j ad Oj). 
In children, the inflammation sometimes ends in sloughing and formation 
of large ulce11B at the sites of the vesicles, and axillary or even subpectoral 
abscess may follow. It is more than likely that these unusual complica­
tions, like erysipelas, which also may occur, are due to inoculation of the 
sores with some septic poison. Iodoform, boracic fomentations, and incisions 
are the chief remP<lics. 

COUNTER·IRRITA'l'IO~ undoubtedly has often an excellent eflfct in reliev­
ing the pain of strumous and other inflammations of joints and bones1 of 
pleuritic stitch, and of many obscure conditions; sometimes, too, it will ap­
parently cause the absorption of inflam matory efl'u~ion, though here it is 
often disappointing. Preparations of iodine and cantharides and the actual 
cnutery arc the chief counter-irritants nowadays; setons, issues, and moxre 
have little more than an historical interest, having been bid aside on account 
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of their barbarous nature and the frequency with which erysipelas and septic 
poisoning superYene<l. 

The ACTUAL CAlJTERY is a very efficient, and far from being the most 
painful, mnnner of effecting counter-irritation. Cautery irons are iron rods 
set in wooden handles, and bearing heads, which may be round, olive-shaped, 
disk-like, or hatchet-shaped, according to taste and requirements. The head, 
heated red-hot, is rubbed on the skin so as to make two or three blackened 
lines about half an inch wide, and au inch asunder. An antiseptic dressing 
may be applied till the eschars separate; for it is better to keep the sores 
open by touching them occasionally with the cautery thau hy irritating 
dressing. The cautery is very useful for closing fissures and fistulre. 

Paquelin's cautery-knife or needle is by far the handiest. It consists of a 
wooden handle, upon which a hollow point, disk, or blade of platinum is 
fixed; this is heated to redness in a spirit-lamp and then benzoline vapor is 
blown through it with a Higginson's syringe, burns and thus keeps up the 
heat of the point. It is sometimes used for operations upon vascular parts, 
but should, if possible, be avoided, as one cannot well see the surfaces cut 
through, and the eschnr left shortly becomes au excellent septic dressing. 

Martflwll's galvanic cautery has the advantage that the wire can be passed 
cold nlong a sinus and then heated. 

Si::TONS are introduced by pinching up a fold of skin, nnd pushing a broad, 
flat, double-edged, and large-eyed needle through it, armed with a skein of 
silk or cotton. As soon as one or two inches of the thread are brought 
th•0t1gh the needle is cut off. A fresh portion of the thread is pulled through 
the wound every day, to keep up constant irritation and discharge. If the 
<lischarge is insuf:li<:ient, the thread may be covered with blistering salve 
before it is drawn under the skin. Instead of threads, a small drainage tube 
or flat Iudia-rubber band may be used. 

Iosur:.s may be made by caustics, incision, or the actual cautery. 1. A 
small bit of skin is rubbed with potassa fusa, or with a paste of equal parts 
of potush and soft soap, till a black slough forms. Ao attempt lo protect 
the parts immediately around with layers of sticking-plaster is ma.de, a. 
poultice applied till the slough separates and then the sore is kept from 
healing, either by binding peas firmly on its surface, or by touching it occa­
sionally with the caustic. 2. The skin is pinched up, slit open and peas 
introduced. Issues are never made over projecting points of bone, nor over 
the bellies of muscles, where they would be subject to friction and might be 
troublesome. For diseased verlebrm, issues should be made between the 
spinous and transverse processes; for diseased hip, behind the great tro­
chanter; for diseased knee, just below the inner tuberosity of the tibia. 
r~suc~, if indolent or irritable, should be healed i they are of use only when 
the actions carried on in them are vigorous and healthy. 

The )IOXA is a method of counter-irritation long prartisecl in the Enst, 
and occu:;i•mally employed in Europe, fol' the relief of chronic nervous and 
rheumatic pains, and for chronic diseases of the joints. One or more small 
cones, fornll'1l of the fine fibres of the Artemisia chi11ensi8, or of some other 
porous vegetable substance-such us German ti11rlcr1 or linen impregnated 
with nitre-are placed on the skin over the affected part, set on fire, and 
allowed to burn away sons to form a superficial cschar. The surrounding 
skin must he protected by a piece of wet rag, with a hole in it for the moxa. 

ELEf'l'HTCTrY and OALVANTSM hM·e many uses in surgery. 'Ve have 
already (p. 416) noted their uses in din~nosis, as demonstrating the presence 
or absfnce of the reaction of degeneration, etc., and their U8e in the treat~ 
ment {Jf feeble or paralyzed parts. Electrolysis is employed in the treatment 
of aneurisrn 1 of uruvi, of bydntid cysts, of superfluous hair ou the face, etc. 
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The galvanic cautery w:ls formerly much used in operations on the tongue, 
penis, au<l other vnscular parts; but secondary hemorrhage and 8epi,is wt:re 
frequent. For details concerning the batteries we must refor to books on 
the suliject. 

C'II1\ PTER Llil. 

OPEHATIOXS FOR TIIE LIGATURE OF ARTERIER. 

GENERAL Ponns. 

FOR wound an artery mny have to be tied at any point of its course. In 
these cases the wound forms the guide to the injured ves!:iel; but it is obvious 
that an accurate knowledge of anatomy is neces~ary to enable the surgeon 
so to plan his operation that the artery may be reached with the least pm~sible 
injury to surrounding: parts. 

In other cases arteries nre tied at u seats of election 11-i. e., at spots chosen 
because of the comparative ease and certainty with which the vessels may 
be tied at them, and because of the suitability, to the majority of ca~es re­
quiring them, of the operations at these spots. Only these operations admit 
of systematic description. 

Before commenciug an operation of this kind, it is always right to examine 
the part carefully by eye and touch to acquaint one's self with the superficial 
vessels, normal or abnornial, lymphatic glands, etc. 

All such operations may be divided into four parts: 1. Laying bare the 
vessel. 2. Opening its sheath. 3. Passing the needle. 4. Tying the liga­
ture. A few words may be said about each stage. 

1. LAYrNG BARE THE VESSEL.-The first point is to find the line of the 
artery. This cannot be determined too carefully, the ordinary anatomical 
points being used 1 and lhe pulsation of the artery felt wherever pof:sible. 
In some cast~, at all events, it is well to mark the line with an aniline pencil. 
An incision is then made, either in this line or ruore or less obliquely to it, 
so that tho centre of the <'lit shall correspond to the artery at the point at 
which it is to be tied. Excluding those YeS$els1 as the radial above the 
wrist, which are subcutaneous, arteries are foun<l by mt-ans of certain ana­
torniral rtlations-muscles, nerves, or bones-more or 1e5's easily seen or felt. 
These "rallying points" divide the operation into so many sta~es i each 
point should be made quite clear in its proper order, and no attempt should 
be made to reach the vessel until this has been done. Thus in the ordinary 
operation for ligature of the carotid, the first rallying point is the e<lj!e of 
the sterno·nrnstoid, which should be made plain along the whole len~th of 
the wound; the f:ecoml point is the anterior belly of the omohyoi1l, the upper 
border of' which muist be cleaned from before backward. This of net·e::~ity 
leads to the nrtcry; whereas nn attempt to reach the vessel withnut attention 
to these guides might fail utterly. 

The inci.~ion in the s/,_·in shoul<l give plenty of room and be lightly made 
when the ve~Rel is subcutaneous. It is alwtlys made from the surgeon's left 
to right, rmd he should stand so that this may most easily be clone; his left 
hand gently stretches and steadies the skin over the deep parts as the cut is 
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made. The len~th of the incision varies with the depth of the vessel to be 
~itc~ ;. and ordinary incisions must be lengthened in fat subjects. The deeper 
mc1~1ons must be of equal leuglh with the superficial, and lhe bottom of 
the wound ~houM be kept in one plane-not deeper at one spot than at 
others. Each anatomical structure should be recognized as it is exposed . 
According to the importance of their deep relations, parts may he boldly 
didtled, carefully painted through by successh·e strokes of the knife, slit up 
upon a carefully introduced director, or picked up in forceps and divided, 
bit by b.it, along any desired line, the knife being held on the flat. Some~ 
time~ after the incision of a fascia, or of an intermuscular space, the easiest 
an<l b<·st way of proceedin~ is to introduce two fingers ancl tear it open to 
the full length of the wound.· After division of the deep fascia the wound 
shoul~l he held open by retractors placed by the surgeon himself. Every 
bleedmg veesel should be secured at once ; it is most important that the 
wound shou ld he dry and the view clear. Some render the limb bloodless 
before operating. A shnrp lookout should be constantly kept, both by the 
eye and by the left forefinger, for the rallying poiuts, for vessels or nerves 
in the way of the knife, etc. 

2. 01•EN"IXC: THE S11EATn.-W'ith the exception of the intracranial, all 
arteries are surrounded by sheaths of connccti\•e tissue, to which they are 
loo,,,;ely attached by filaments from their external coats. It is within this 
sheath that n. clividecl vessel retracts. The va . .;;a \'asorum ramify in the 
sheath before penetrating the artery proper. If, therefore, the sheath be 
widely separated from an artery, its wall must slough. On lhe other hand, 
a needle introduced into the loose tissue between the sheath and the external 
coat finds it:t way round the vessel with much greater certainty and ease 
than in any other path; wounds of veins and inclusion of nerves are thus 
avoided; and a ligature tied immediately upon th<' artery di\·ides the internal 
aud middle coats more surely than one tied out.:icle the sheath . Another 
point uf much importance is that the amount of tissue killed by the grasp 
of the ligature increases with its distance from the \'essel i should the wound 
become septic, this slough forms a septic dressing to the end of the artery, 
likely to lend to infection and softening of the clot and secondary hemor­
rhnge (pag-e 3G7). The rule is, therefore, to make a .<;mall opening in the 
sheath and rnrcfully to clean the external coat in a narrow ring round which 
tho needle L~ to pa~s. 'l'he arterial sheath is usually continuous "ith that 
of its vein arnl \"t.•ins; and sometimes an important nerve lies in tlie same 
mass of areolar ti!"~U('. It i~, therefore, uf much irnportanre to open the 
nrteriul compnrtmeut. How can this be recognized? 1. By anatomical 
knowledge. 2. By pulsation of the artery: but this may not be at all 
marked, or may be communicated to a nene, or a \'ein mny pnl~ate. 3. By 
touch: an artery cumpres:;:<'d against anything firm forms n. flat hand with 
edges whh:h feel decidedly thicker than the central part: a \'tin can scarcely 
be felt at all; a. nerve is round, solid, and does not flalten out. 4. By :-.ight: 
an artcrr, if not blood-stained, is pinkish, n \'ein dark blue·rtJ, a neri;-e 
white. An artery if comprt.:'ssNl empties beyon<l the finp;er, a nin fills. By 
the::<e mc:an~ one mu~t decide {'Xnctly where the artery lies, and then proceed 
to open the shen.th over it. Tt) flo this pick up a bit of the areolar 8he11th 
alnnJZ the length of the vessel and notch it with a !:!Cal pel held on the flat, 
its edge being turned towiucl the forceps-pc1int::;; repeat this until a dense, 
blubh·whitc structure is reached from which nothing more can be picked 
up. This i8 the extt.'rnal coat of the artery. Now tnke iu the forceps the 
edge on on-e side of the aperture io the sheath, rai~c it from the artery, and 
sepnrnte it from the vessel as far round as pos .. iblc with the sralpel (held 
with its back toward the artery), a director, or the unarmed needle. Repeat 



87Z OPERATIONS FOR THE LIGATURE OF ARTERIBS. 

the process on the opposite side, until the clear ring round the ve1'sel is com· 
plete. The separation of the sheath should not exceed one·quarter inch in 
the longitudinal direction. 

3. PASSrNG THE NEEDLE.-In most cases this is best passed unnrmed, for 
a thick thread increases the difficulty. It is a rule to introduce the needle 
from that side upon which the structure most to be avoided lies: thus, if the 
vein lie upon one side of the artery, the needle should be passed from that 
side, or if the vein lie behind and a nerve upon one side, the needle shoulcl 
be passed from the side of the nerve. But if there be sufficient reason this 
rule may be departed from. 

That spot should be chosen for the application of the ligature which is 
furthest removed from a branch. If the brnnches arise so close together 
that the thread must be near one, apply it near the distal and tie this lllso, 
because the clot in the distal end is always the feebler. To pass the needle, 
seize the edge of the hole in the sheath with the forceps, and pass the needle 
as far as possible round the artery; then seize the opposite edge of the sheath 
and draw it away from the artery, so as to flatten out the track along which 
the needle has to pass. A slight side-to-side movement of the point of the 
needle is all that can be permitted in addition to steady, gentle, onward 
pressure; the handle must not be too early depressed or the artery may be 
transfixed . 

When the needle has been passed the vessel should be compressed with a 
finger upon it, whilst an assistant ascertains by cessation of pulsation beyond 
that the trunk has really been secured. At the same time the surgeon must 
see that nothing but the artery has been taken up. This having been set­
tled, the needle is threaded and withdrawn, and the ligature tied. 

4. TYING TIIE LmA·runE.-A reef-knot must always be used. The liga· 
ture must be applied strongly enough to divide the inner and middle coats, 
but not so tightly as to divide the external. The vessel must not be dragged 
from its bed, and all the precautions for tying a vessel in a deep hollow must 
be observed . 

One point remains for consideration before passing on to special ligatures. 
Secondary hemorrhage has been found to be more common after ligature of 
arteries in their continuity than on the face of a wound, other conditions 
being apparently identical. Tbis is regarded by many as dui: to the elastic 
tension constantly acting on the injured part of the artery in the former 
case, and it has been proposed always to divide the vessel between double 
ligatures. This has not yet been dune in a sufficient number of ca5e:5 to 
pro\·e that the danger bas been overcome. Often tension on a ligatured 
artery may be reduced to nil by position. 

LIGATURE OF SPECIAL ARTERIES. 

LIGATURE OF TIIE !N:NOMl!SATE ARTERY.-Line: From the middle, as 
nearly as may be, of the manubrium, to the right sterno-clavicular joint. 
The artery ends usually at the level of the upper eJge of the clavicle, but it 
is sometimes well ahove this point and more often b~low it. The patient lies 
upon his back, with shoulders raised to a con\·enient height, the hen.cl thrown 
bu.ck and the face turned to the left. This position raises the vedsel some· 
what nud drnws it nearer the mid.line. 

l\lake an incision (Fig. 30.), 1) along the lower three inches of the inner 
edge of the right stcruo-mastoi<l to the level of the top of the sternum; then 
outward for two inches along the cLlVicle. Deepen the first cut till the edge 
of the sterno·mastoi<l is clear; divide the tendon of the inner head helow and 
carefully raise it with the skin (Fig. 305). In a little loose connective 
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tissue, find the transverse part of the antero-jugular '\"'ein (a. j .) running out­
ward above the clavicle. Draw it upward, or divitle between double liga-

FIG. 30.l. 

tures. Divide lhe sterno-hyoid (s. h.) transversely at the lower part of the 
wound, and then ns much of the steroo-thyroid (s.th.) as is exposed. Draw 
the muscles upward with a retractor. The strong third layer of cervical 
fascia paesing down to the pericardium must now be divided with knife and 
forceps, or on a director, and torn open with fingers. The finger placed in 
the angle between the trachea and end of the clavicle now feels the pulsa­
tions of the vessel wh ich is exposed by c11reful dissection through some con­
nective tissue, often containing fat. In this lie small veins and sometimes 
the right inffrior thyroid (i. th.): all must be carefully dealt with. The point 
of bifurcation must be made clear. The sheath is then opeue<l and the liga­
ture passed from without ot· below-i. e., away from the pleura and iuno­
ruiuate vein, as far from the bifurcation as po~sible. The internal jugular 
may require drawing outward, and occasionally the right innomiuate vein 
way be found somewhat overlapping the front 1.Jf the artery. 

Variations in the length and position of the artery may necessitate en­
largement of the wouml. :\fore or less of the cluvicular head of the sterno­
mastoid may have to be divided i but the great difficulty is that the artery 
even when of normal length can hardl.f be tied below its bifurcation on 
account of the prominence of the clavicle or overlapping of the sternum. 
In this ca!!e the clavicle, internal t.o the rhomboid ligament, may be sawn 
through and removed; or if this does not expose the artery sufficiently, a 
piece of the sternum rna.y be remo\·ed with a trephine. To allow of this the 
cut along the slerno-ma~toid must be prolonge<l over the sternum. It is 
much better to operate thus, than to attempt to pas.s the needle in the <lark. 

The operation was first performed by Mott, at the New York Hospital, in 
1818 i the patient wnlkecl out on the twentieth day, bleeding from the wound 
occurred on the twenty.fir::it, and he died on the twenty-sixth. It has been 
done 16 times : 15 for subclavia11 aneurism, 1 for hemorrhage from the 
axillury after ligature of the subclavian . ,V, A. Smyth, of New Orleans, 
on l\Iny 15, 186-~, operate<l on the only case that recovered; he tied the root 
of the caroti<l ns well to prevent, if possible, hemorrhage from the distal 
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end-the usual cause of death. It occurred seYeral times, and forced him, 
on .July 9th, to tie the vertebral. The patient was well on the l!Jth. The 
aneurism recurred ten years later, and suppurated i Smyth ]aid the sac 
open, but could do nothing but plug, and the patient died in a few days. 
The latest operation, by Thomson, of Dublin, howe\·er, permits us to hope 
for better results from aseptic ligature: his patient did not die directly from 
the effects of the ligature, but from perforation at the bifurcatio11 of the 
artery. 

LWATUUE OF TIIE Cm.ntoN CAROTID ARTERY.-Line: From thesterao­
cla.viC'ular joint to a point midway betweeo the mastoid process and angle of 
jaw (Fig. 3051 2). It lies, with a chain of glnnch.;i, in the triangular space 
between the spine (covered by the longus colli and a bit of the rectus cap. 
ant. maj. above), the larynx and pharynx and the sterno-rnastoid, and is 
co\·ered also, below the level of the cricoid, by Lhe depressors of the hyoicJ. 
It lies in a sheath of cervical fascia containing Lhree compartments, the 
internal for the artery, external for the vein, and a posterior-between 
the artery and vein-for the vagus. The sup. thyroid vein often cros~es the 
artery high, and the middle thyroid, if present, opposite the cricoid. The 
descendens noui lies in front of, or in, the she~th; the sympathetic cord be­
hind the sheath; the recurrent laryngeal is behind at the origin and then 
internal. The sterno·mastoid brauch of the sup. thyroid runs down and out 
over the upper half: the inf. thyroirl \·essels run in behind the sheath just 
below the cricoid. There are no branches. The left artery arises in the 
thorax, where we have nothing to do wilh it; it is more often overlapped 
by the juguhu· \·ein than the right, and has the cesophagus and the thor­
acic duct behind it at the root of the neck. 

LIGATUHE OF THE CAROTID AT ITS RooT (Fig. 306).-The position, 
incision (Fig. 30.), 1 ), an<l the operation so far as the reflection of 
the sternal head (.!:it.) of the sterno·mastoid are the same as for ligature of 

Fw :101i. .lo"'w.307. 

the innorninate (p. 872), hut the incisions need nut be quite so long. The 
anterior jugular (a.j.) being kept out of danger, seek the outer edge of the 
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Pterno-hyoicl (.~.ft.); this must be drawn inwards or notched according to its 
width and the luwne:-~ of the point at which the thread is to be applied; 
ll.nd the steruo-thyroi<l (s. th.) will require similar treatment. The fascia 
beneath thc,;e mu~cles must be opened and the common sheath of the vessels 
expMecl al\lOj!:-idc the trachea, numerous thyroid and other veins being 
avoided or tied. The sheath must now be opencd-1t.'~ll to the foner side, 
so as to enter the compartment of the artery-the vesl3el cleaned in the 
usual wny, nn<I nu armed needle passed from without in. BdiJre tying 
see that the vagus and recurrent laryngeal are not includc1l; both the 
vagus and jugu~ar are at. so11:1e distance from the root of the right carotid, 
but on the ltft s111e the vem often overlaps the artery, and the relation of the 
vessel to the thoracic duct and cesophagus must be borne in minJ. On the 
right side the vessel should always be tied as far as pos~ible from the inno· 
minatc bifurcation. 

This operation is required for anenrism of the upper pal't of the carotid. 
LIO.\'fUHE OF TUE CAROTID ABOVE OR BELOW TITE O~IO·lIYOID.­

(Fig. :~07). Po1:1ilion as above. l\Iake a. cut (Fig. 30.""i, 2) three inches long, 
having its centre opposite the c:ricoicl cartilage, through skin, platysrna, 
and fascia upon the edge of the sterno-mastoid; ancl make this edge quite 
clear along the whole length of the wound . Nm\ turn the hea<l almost 
to the mid position nnd rairn it sufficiently to relax the sterno-mastoid, 
which is to be carefully freed and drawn out with a retrnctor; in doing 
this the sterno-maf'.tuicl branch of the sup. thyroid may be cut and require 
ligature. Through the fascia now exposed, on the level of the lower edge 
of the cricoi<l <'nrtilnge, will he seen the omo-hyoid; make the upper edge 
of this clear (Fig. 307, o.h.). lmruedintely abo\'0 it, and clcse to the 
cricoid, is the carotid sheath, which must be opened 011 the inner side, the 
de!=!cendcns noni, if' seen upon or in the sheath, being spared, and a middle 
thyroid veiu, if pre!:cnt, being drawn aside. More care will be required here 
than luwcr to a\•oid the vagus. The special sheath of the artery mu!'lt next 
be opened and the vessel cleaned . The needle is to be pns~ed from without 
inwards. 

The 01110-hyoid may be freed from the sheath and drawn clown ancl in, if 
it is wished to apply a ligature beneath or below the muscle. 'l'hisoperat iou 
may be required for wound; for hemorrhage from, or anemi:-;m of, the 
internal or external carotid or their branches; either alone or with the sub­
cl1l\'ian for nneurism of the innominnte or base of the caroti1l; for nneurismal 
varix and aneurism by anastomosis among its terminal branches. 

LW.\TUnE OP THE ExTERXAL CAROTID.-Line: From the back of the 
thyroid to the back of the neck of the lower jaw. It iB at firt:t anterior 
and ruesinl to the internal carotid, but "·inds back and becomes externnl to 
it beneath the diga!'ltric 1 the styloid process internniog. As high as a line 
from the mastoid to the hyoid bone it is covered by the strrno·mnstoid; 
above this h.v the styl{l·hyoid, digastric, anrl parotiil; it 1ics upon the 
pharynx, behind the great coruu, and the styloid prncess and Sl)·ln-pharyn· 
geus, which separate it from the internal curotirl . No companion vein; the 
temporo-maxilJary trunk is superficial to it in the paroticl, and the common 
facial vein crn~.ses it near the great cornu. The hypo-glossal crn~:::es O\•er it 
from heh ind forward, just above the cornu, and the facial higher up in the 
parotid; the glos,;o-pharyngeal turns round the slylo·pharyngens. Branches 
arc numerous: the sup. thyroid at the root, the lingual at the gre1\t cornu, 
the fociRl nt the lower e<lge of' the digai;tric and the internal maxillary 
(terminal)-all running fonrnnl; the occipital oppoi-ite the facial, and the 
post. nuriculur benC'nth the digastric-running backward i lhe ascending 
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pharyngeal rising from the first inch, and the terminal superficial temporal 
- ascencling. 

Posilion.-On the back, with the shoulder raised, head thrown back, and 
face turned moderately to the other side. The surgeon stando on the side 
of the artery to be tied . Incision from close behind the angle of the jaw 
to the etlg:e of the sterno-mastoid behind the thyroitl cartilage, of such 
length that the horn of the hyoid lies at its centre (Fig. 308, 3). It must 
be deepened through skin, platysma, and fat, the anterior division of the 

F10. 308. 

focisious ror: 1, facial; :!, lingual; :~, t:otternal carotid; -i, H~rteliral; liy., hyoid; er., cricoid; 
~.j., external jugular. 

temporo-maxillary vein being watched for above, issuing from the exposed 
part of the parotid and running to join the facial (Fig. 309 c.j. v.). Open 
the sheath of the sterno-m.astoid, and make clear its edge. The wound 
being now opened with retractors, pick up with forceps the deep layer of 
the sheRth of the muscle at the level of the hyoiU, and notch it with a 
knife hel!l on the flat; divide this fascia carefully upward and downward. 
A finger touching the tip of the great cornu will rest upon the artery at the 
seat of election. 'Vith knife and forceps or two pairs of forceps, work 
carefully through the connective tissue over the artery at this spot, keeping 
a sharp lookout for the hypoglo8srd nerve above, and especially for the com­
mon facial vein which, when found, must be drawn down and in. If glands 
are much in the way they may be excised . The sheath of the artery is 
now opf>ned a little below the great coruu. and the ligature passed from 
without in. It lies between the origins of the superior thyroid and lingual 
branches-the situation in which it is most likely to cut off all supply to 
the tonsil. 

The difficulty is to be sure that the artery exposed is the external, a.ad 
not the internal, carotid. The following points-one or more of them­
show thi:5: immediate contact with the hyoid bone, the giving off of branches, 
the cessation of pulsation in the temporal and facial arteries on compressing 
the trunk. 

If, to <leprive the internal maxillary of blood, it were desired to tie, the 
ves3eJ below the di,qa.~tric, the incision would have to ex lend from below' the 
ear to the level of the hyoid bone. The parotid would have to be raised 
and drnwn upward, the digrr.stric made clear and drawn up, the vessel being 
found along the lower border of the muscle, giving off just here the facial 
and occipital, above which the thread should pass. 
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The intenwl carotid continues the line of the common carotid and lies in 
the triangular interval between the spine and rect. cap. ant. maj. posteriorly, 
the pharynx internally, and the sterno-mastoid, etylo-hyoid, and dignstric, 
styloid process and stylo-pharyngeus, and the paroti<l superficially. Its 
relations to the jugular vein, vagus, int. and ext. laryngeal, and sympathetic 
nerves, are those of the common trunk, the sheath of which is continued up. 
The common facial vein crosses near the hyoid. The hypoglossal crosses it 
below the cligastric, and the glosso-phnryngeal with the stylo-pharyngeu•. 
Near the skull the ninth, tenth, eleventh, and twelfth nerves issue between 
the artery and vein. The occipital and post. auricular arteries pass back 
over the ve&:)el. It gives no branches in the neck. 

This ve::eel may be wounded by stabs or tthots from without, or by punc­
ture from within from a pipe driven forcibly into the mouth or a pin or 
fish bone thrust into the tonsil or pharynx; ulceration of the tonsil may open 
the artery. In these cases only is ligature of the internal preferable to that 
of the common carotid, and it should be done on either side of the wound; 
but in hemorrhage from the tonsil in scarlet fever the state of the glands 
renders this impossible (page 551). The internal carotid may be secured as 
high as the digastric, or even higher, through the incision given for the 
ext. carotid: the sterno-mast0icl must be fully drawn back, and the deep 
layer of its sheath opened three-quarter inch from the hyoid. To reach 
it as high as the tonsil, Guthrie proposed the following operation: Make an 
incision from below the ear downward, one-half inch behind the jaw to the 
level of its angle, then forwarJ along its edge to the first molar, dividing 
the facial; draw the second molar, divide the jaw through its socket, cut 
its fascia) connections, and evert its angle to give room; detachment of the 
internal pterygoid and mylo-hyoid, may be necessary. Feel for the styloid 
process, define the stylo-hyoid, detach it and draw it, the stylo-phnryngeus 
nnd glosso-pharyngenl nerve in, thus exposing the int. carotid outside the 
tonsil. Herbert :\Iayo on one occasion divided the styloid process to reach 
the vessel. 

The incision for the ext. carotid (Fig. 308, 3) will serve also for ligature 
of the roots of the sup. thyroid, lingual,faeial, and ocm}Jit<tl. Their points of 

FIG. 3UO. 

origin (page 876) are the chief ~uide, but the. ~'erticnl part of .the hypo­
glossnl, ulso, will lead to the occ1p1tnl, and on ra1s1ng the suhmax11lary and 
stretchinO' the ext. carotid, the anterior brauches are rendered prominent. 

Tbe li~gual may be tied at two points of' its course-before and beyond 
the post. belly of the di:;astric. By the first operation the vessel may be 
secured before the origin of the dorsal is liuguro; but the position of the 
vessel is more constant at the lu.tter spot. 
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Position: As f;1r ligature of the carotid, with the he11.d more thrown back 
and the face more turned to the sound side. 

To tie th.e li11911n.l before it pa,~ses beneath the cligrr.slric (Fig. 300), rnnke an 
inci~ion (Fig. 308, 2), slightly curved up at each end, close a.bo\'c the Areal 
cornu of the hyoid hone, starting from it~ junctiCJn with the body of the hone, 
and running lrnck to the edge of the sterno-mastoi<l. The cun•ed cnd:5 may 
be lengthened if space i~ required. Di\•hle the platy.srun. carefully poste· 
riorly, lest the facial or c1>n11uon facial vein (c.f.v.) be wounded here; if 
seen draw it up and back. Raise the upper edge of the wuunrl i the bulging 
edge of the sttbnwxillaty gland (s.g.) i.s now seen; divide the fascia u\1mg its 
lower b11rder, frC'e the glan,l from the hyoitl bone, and draw it up. Feel for 
the grertt conw (g.c.), and h:we it drawn down and steadied with a hook; 
make clear the lower bor<ler of the posterior belly of the clignstric, and find, 
passing bC'nt"ath this, the hypoglossal nerve (hy.) with the small ranine vein 
below it. Rernoye any fat uud connective tissue concealing the hyoglo~sus 
(/t.g.) between the hypnglo::!":al above and the great cornu below i then, with 
knife and forcep~, cut carefully through the l1ynglussus parallel to ancl mid· 
way between the:'e two rallying points. The artery either lies iu the wounrl, 
or will be ex.posed by drawing the edges up or down. It has two small 
venro comites. It nh.1:4 be cleaned ancl tied iu the usual way. Difficulty is 
likely to ari::;t• in this operatioo only from the common facial and other \0eins 
at the back of the wounll. 

To tie the lingwd beyond the JJOSlerior belly of the digastric. The position 
of the patient i::i the same. The incision starts below and one-half inch ex· 
terual to the symphysis, runs down and back to the junction of the great 
cornu and body, then turns roundly, and runs up to a little below the angle 
uf the jaw; it may be somewhat shorter in thin people with small sub· 
maxillary glands. The fat and platysma are divided with the R:i..me cue as 
above, the sheath of the submaxillary opened below, a finger pa:-::sed beneath 
the ghrnd tf) Reparate and raise it from deeper parts. The tendon of the 
digastric, with a bit of each belly, is now seen, nnrl superii>rly the hypo­
glossa.l crosses the field to pass beneath the posterior edge of the mylohyoicl, 
the fibres of which run clownmud and sl ightly forward iu front. Remove 
some connective ti<•sue below the nerve tu expose the hyoglnsrns, anrl divide 
this midway between the digastric and the bypoglossal. Tbe vessel is now 
exposed. 

The PAC!AT~ ARTERY may be tied by a short transverse cut, through skin, 
platp;rna, anri fascia, along the lower edge of the jaw, having its centre at 
the anterior border of the masseter (Fig. :JOS, 1). The ves:5el will be felt at 
the latter spot as a thickish pulsating band; the vein lies behind it. 

The TF.i\lPOH.\.L ARTERY may be tied by a short vl'rtical cut immediately 
in front of the ear, having its centre over the root of the zygllma; it must be 
separated from a bin~le vein, and from the auriculo·temporal nerve, which 
lies deep to and bchiu<l it. 

B 1th thei-,a nsst"ls may be ea~ily contrnlled by pressure or by ncupres~ure. 
LIGA1'UHE OF TJIE SUBCLAYIA:-l AnTERY.-Owing to its origin from the 

aortic arch, the left artery lirs at fir.st very deeply upon the longus colli, 
with the pleura first in front 01: then below it i and this, with the fact that 
the delicate thoracic iluct arche3 out from behind the ve3se1, above and then 
in front of' it, r('n<lcrs the whole first part on the left side almost inaccessible 
surgiea1ly. Between the second an<l thirt.l parts on the two sit.les there is no 
clifforencc of importance. 

The right suhcladan artery forms a slightly reclinCll arch lying on ~he 
pleura a little below its apex, star tiug from the sterno·clnvicular articulation 
and ending at the lower edge of the first rib about lrnlf an inch internal to 
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the middle of the clavicle. The second part of the vessel is generally one­
balf lo three·quarters of an inch above the clavicle, when the shoulder is 
fully depreEsed; but it may be one to one and a half inches ab0\"0 the bone, 
especially on the right side, or it may be entirely conceale(l behind it. The 
latter is likely to be the case when the neck is short, the cJayicJe strongly 
curved, and the shoulder thick and high, the former in people of the opposite 
build . 

The first and second parts are covered by the sterno-mastoid; beneath this 
the sterno-hyoi<l and -thyroid muscles cover more or less of the first part, 
and the scalenus ant. descends in front of the second part-all enveloped 
in layers of the cervical fascia. The third part has ooly the superficial 
structures, platysrna, and deep fascia,, iu frout of it till it passes benea.th the 
clavicle and aubclavian. Below and behind the first and second pn.rts lies 
the pleura; the third part lies on the first rib, touching the pleura only just 
external to the scalenus, an<l behiud it is the scalenus med. Above it is 
the post. belly of the omo-hyoid; this muscle generally forms with t.he 
clavicle below and sterno·mastoid internally, a small tria.ngle, in which the 
vessel is usually tied. The subclavian vein lies in front of, but lower than, 
the artery behind the clavicle, the ant. scalene passing between the two; it 
ends at the inner border of the scalenus ant., here joining the not. jugular 
to form the innominate, which runs on below and somewhat in front of the 
first part of the vessel. The int. jugular descends in front of this part close 
to the inner edge of the ant. scalene, between it and the thyro·hyoid. Be­
hind the jugular, opening into it or the innominate, is the vertebral vein. 
The deep part of the ant. jugular crosses out over the first· part to reach the 
ext. jugular or suhclavian vein, but is superficial to the hyoid muscles. 
The ext. jugular pierces the deep fascia an inch above the clavicle, generally 
close to the outer edge of the sterno·mastoid, and descends across the third 
part to enter the subclavian; it receives the transverse cervical and supra· 
scapular veins-which may form a plexus over the third part of the artery­
ancl usually tbe ant. jugulaL'. In the interval between the jugular vein and the 
origin of the carotid, the vagus Uescends and gives off its recurrent laryngeal 
branch, which passes up an<l in behind the vessel; cardiac and sympathetic 
branches also lie here. The second part has the phrenic nerve running 
down and in front of' it, but separated by the ant. scalene; on the left side 
the pbrenic lies on the first part. The third part has the hrnchial plexus 
above it, the third cord being low down behind it; the small nerve to tbe 
subclavian crosses the vessel to its muscle, nn<l the supra·cla\1 icular nerves 
cross it superficially in the teguments. The supra·scapular artery crosses 
the thirri part, behind the clavicle as a ru1e; the trausversalis colli generally 
soon pai:ses out of the snbclavian triangle, beneath the omo·h~·oid. The 
origin of the first part is more or less behind the ro?t of the carotid. 

Branches.-From the first part the vertebral rises from the upper and 
back aspect, the thyroid axis from the anterior, projecting between the 
jugular and the ant. scalene; and the internal mammary i1~1mecliately below 
t.he thyroid axis .. From the back of the secou~l .rart spnngs tl:ie common 
trunk of the sup. rntercostal and profonda cerv1c1s. J\fore often than not, 
the post. scapular rises from the third part, and there may be two or three 
branches from this pnrt. Tbe branches may, t~ierefore, be scattered over 
the whole artery. Generally the third part is q.u1Le suitable fOr ~igature, so 
also the second i hut I.be distance between the b1furcaLion of the mnominate 
and the origin of' the vertebral is rarely more than one inch, and may be 
only a few lines. 

The subchtvinu artery may perforate the ant. scaleuc, OI', more rarely, lie 
in front of it with the vein; the vein may be behind the scalene with the 
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artery, and the positions of vein and artery may, very rarely, be reversed. 
The subclavian may be the fourth ves:;el to rise from the arch, instead of 
springing from the innominate; it then passes behind the cesophagus to reach 
its place on the right side. 

Ligature of tlie Ji.rot part of the s11bclavian.-The positions of patient and 
operator and the early stages of the operation are the same ns for ligature 
of the inoomionte (Fig. 306). The clavicular head of the sterno-m:1stoid 
may require notching. After the sterno·thyroid and sterno-hyoid muscles 
have been sufficiently divided from their outer toward their inner edges, and 
the third layer of cervical fascia has been carefully opened, draw the internal 
jugular vein, and with it the vertebral, outwards. Should the innominate 
vein bulge upwards, it must be depressed by a retractor. ' Vorking now with 
two pairs of forceps, tear through the connective tissue, so as to see the 
bifurcation of the irmominate and the origin of the vertebral. The vagus 
nerve must next be found and drawn inwards. The sheath is to be opened 
midway between the vertebral and innoruinate, the vessel cleaned with a 
director, and the needle passed from below, upwards and inwards, every care 
being taken to avoid injuring the pleura and the vein. If the vertebral rise 
very close to the origin of the artery, it must be li~atured a little above 
its root and the artery tied beyond it. 

This operution has been perform~d fourteen times for aneurism of the 
third part, with a uniformly fatal result, and almost always from hemorrhage. 
The difficulties are extreme, especially on the left side, where the thoracic 
duct lies. 'Vhether antiseptics will lead to another trial remains to be seen. 

Ligature of the thi>-d part of the subciavian (Fig. 310).-I'o•ition: On the 
back with the shoulders raised, the head extended moderately, and turned 
to the other side; the arm is to be drawn forcibly downwards. 

Fro. 310. 

Endeavor to find the line of the ext. jugular. Then draw down the 
skin over the clavicle, and, cutting directly on to the upper surface of' the 
bone, make an incision three to four inches long from over the outer edge of 
the sterno-mastoid to the anterior edge of the trapczius (Fig. 305, 4); this 
divides skin, fascia, platysma, and superficial vessels and nerves; no large 
vein can be injured unless it cross the clavicle. The skin must be steadied 
by the thumb and fingers of the left hand below and above the clavicle, 
and the incision made carefully lest the knife slip into the subclavian 
triangle. Let the skin spring back : the incision lies close above and para!· 
lei to the clavicle. The deep fascia must now be picked up close to the 
clavicle and notched all along, a sharp lookout being kept for the lower end 
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of the ext. jugular vein: draw it in or out, or double ligature and divide it. 
Now put the two forefingers through the opening in the fascia, and stretch 
it gently from side to side. Draw up the upper lip of tho wound. The 
brachinl plexus is now well in view, and often the lower edge of the owo­
hyoid. The subclavinn vein lies as a rule behind the clavicle, out of 
sight. If the tra.nsveree cervical artery should be seen at the upper internal, 
or the supra·scapular at the Jower internal, part of' the wound, it must be 
drawn aside. Tear and cut through the connective tissue just out.side the 
steroo-mastoid until the edge of the ant. scalene (the outer edge of which 
corresponds to that of the sterno-mastoid) is clear i the finger must be run 
down along this edge to the scalene tubercle, external to and behind which 
the artery will be felt on the first rib as a movable flat band with thick 

:d5:~~~'';!~et1~1 ~/~!~~i~~ldfa~~i~h!irlb0:~:1t!~~"~~e~~~s~<lt~1~1~e;;~ t~x&0:~u~: 
clavius must be spared if seen. The sheath must be opened where the 
artery lies on the rib, and the armed needle passed from above downwards 
and inwards, i.e., away from the last cord of the brachial plexus-the vein 
being securely placed. 

\Vhenever the above incision does not give sufficient room, a vertical cut 
upwards must be made from its centre; this will always be required in fat 
people with short, thick necks. The sterno-mastoid and trapezius must be 
divided if they extend over more than the inner and outer thirds, respect­
ively, of the clavicle; they may meet. Generally, the orno-hyoid is not seen 
in the above operation, but it may be inserted into, or closely bound to, the 
clavicle; it must be carefully detached and drawn upwards. \Vhen the 
vertical cut is made, t)le omo-byoid is necessarily seen i its lower edge should 
be made clear as a landmark. If a plexus of veins cover the artery, they 
must be hooked aside, or clamped, or tied, before division. If a branch 
arise, the artery should be tied as far as may be on its distal side; if the 
ligature must be close to a branch, tie the branch as well as the trunk. It 
may be extremely difficult to distinguish between the artery and the third 
cord of the brachia! plexus: for pulsation may be very obscure in the artery, 
or it may be strongly communicated to the nerve. If the signs at p. 871 fail, 
a thread must be passed round one or other cord, and pressure ruade upon 
it with the finger: if pulsation stop in the vessels beyond, the artery has been 
secured. 

The operation is required chiefly for aneurism of the axillary. 
If, when the artery is exposed in its third part, it is found impossible or 

dangerous to apply a thread to it, the second part may be tied by cautiously 
notching the outer margin of the ant. scalene, which, when the head is 
turned to the opposite side, projects beyond the sterno-mnstoid. In doing 
this care must be taken not to injure the pleura, transverse cervical and 
supra-scapular arteries, or the phrenic nerve lying near the inner edge of 
the muscle. The ligature may be passed as is most convenient, as far as 
possible from the superior intercostal. Twel\~e cases are recorded with seven 
deaths. 

Lw.\'fu1rn OF •.ruE VERTEBRAL ARTERY.-Position : On the back, with 
the head moderately extended and turned to the opposite side. Make an 
incision three to four inches long (Fig. 308, 4) upou the posterior edge of 
the sterno-mastoid from one-inch abo,·e the clavicle, the jugular being, if 
possible, avoided . l\Iake the edge of the muscle clear all along; draw it in 
with n retractor. The phrenic nerve and transverse cervical artery sbou1d 
now be seen lying on the scn1enus ant. Avoiding these, separate the con­
tiguous edges of the scalenus ant. and longus colli, to see the vertebral 
artery which lies between them generally covered by its vein; this is usu-

56 
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ally best drnwn out. The large seventh transverse process is a good guide 
to the intermuscular interval. If the artery enter higher than the !!ixth 
foramen, it will be in.J1ide its usual course. The needle is passed from wiLh­
out. Suitable retractors and a good light are essential to success. Smyth 
first performed the operation (page 87-1). Alexander, of Liverpool, intro­
duced ligature of both vertebra ls as a treatment of epilepsy, I.Jut considerable 
experience has led him to abandon the operation. 

The inferio1' thyroid may be tied through a three inch incision along the 
inner edge of the sterno-mastoid, having its centre one-half inch below the 
cricoid carlilage. The carotid sheath and its contents must he drawn bodily 
outward, and the iuf. thyroid will be found running up and in from beneath 
it about a finger's breadth below the cricoid. The hen.d must be flexed to 
permit the deeper dissection, and the vessel carefully cleaned to avoid i11clu­
sioo of the middle cervical ganglion. 

The internal mammary passes from its origin behind the innominate vein, 
being here crosseJ by the phrenic, over the pleura, down and in to the back 
of the cartilage of the first rib; it then runs down behind the cartilages of 
the ribs, one-half inch or less from the sternum, to the sixth space, where it 
divides into sup. epigastric and musculo-phrenic. The triangularis sterai 
inten•enes between it and the pleura below the second space. 

It may he tied by an incision starting over the edge of the sternum and 
running two inches out in any space. Divide the fat, great pectoral, ant. 
intercostal aponeurosis, and internal muscle-the latter with knife and for­
ceps. Scratching through a little loose areolar tis.3ue shows the artery lying 
between two veins in the lower spaces, with one in the upper. If lhe vessel 
have beeu wounded and have retracted beneath a &artilage, this may be 
resected, if uecessary to reach the artery. 

The axillary artery exleuds from the lower edge of the first rib to the 
lower edge of the teres major tendon. Line: From the mi<ldle of lhe clavicle 
to the inner edge of the coraco-brachialis, when the arm is abducted to a 
right angle; otherwise the vessel forms an arch. 

Abuve the pectoralis min. lhe vessel i::i covered by the leguments and 
platysma, pectornlis maj., and costo-coracoid membrane, and is routained in 
a sheath of cervical fascia. It lies upon the first digitation (\f' the serratus 
magnus covering the first intercostal space. The vein lies to the inner side: 
the cephalic and acromio-thoucic veins cross the artery from outside to enter 
the axillary vein. The brachia! nerves lie outside the artery, and the nerve 
to the serratus mag. descends behind it. 

The second part of the artery is covered by both pectorals; no muscle 
is in immediate contact behind. The vein lies to the inner side; and the 
three cords of the brachial plexus lie respectively outside, behind, and 
inside-between the artery :ind vein . 

The third part is covered in its upper half by the pectoralis maj., but 
below this it is subfa:;ciaL It lies upon the tendons of the subscapularis, 
latissimus1 and tercs maj.; the coraco-brachialis is to its outer side. The 
vein lies on its inner Ride, and generally receh·es the brachia} venre comites 
opposite the subscapularis, two or three large veins being internal to the 
artery below this. The ultimate brnuches of the hrachial plexus lie around 
the vessel, thus: In front, large internal cutaneou11; outside, median, its 
inner head cr1Ji:;::;ing over the ~irtery below the pectornlis min., and ext. cuta­
neous; behincl, musculo-spiral and circumflex, as for as the lower edge of 
the subscapulnris; insi rle, the ulnar, between the artery nucl vein, gradually 
passing iuwar<l behind the vein, and the small internal cutaneou~, internal 
to the vein. 

BrancheB nre numerous. The only considerable one aho\·e the pectoralis 
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min. is the acromiiHhoracic axis, issuing thrQugh the costo-coracoi<l mem­
brane, n111l at onC'e !:o<plitting into branChes running to the shoulder, clavicle, 
ancl rhest-wall. Bdow tht! pectoralis the chief branches are the subscapular 
and po::st. circumflL·x, ri~ing opposite the subscapularis. 

lrreguhuitie.'J in the re!atitJns of the axillarv to nerves and veins are fre- ' 
quent; also iu the origin and distribution or"it:; branches. About once in 
every ten cn>ies it gives ott' a large branch, which may be the radial, ulnar, 
a vas aberrans or interu::;:seous artery, or which may give origin to some of 
the chid' branches of the axillary"' ancl brachial. In the latter case the 
nen•cs surround the stem of the branches, and not the mai11 trunk . 

The nxillnry may he tied at any part of its course; but below the clavicle, 
ancl where it lies on the latiso:imus in the third part are the seats of election. 

LIGATURE OF Tm~ l"rn.wr PART OF TllE AxcLLARY .An.TERY (Fig. 311).­
The difficulties in this operation arise from the depth of the vessel, aud the 

FIO. 311. 

numerou~ branches of the ncromio-thoracic arter.v which ramify superficial 
to it. They are surmounted by a free inci::;ion, by dividing the great pectoral 
quite cl.,se to the clrw icle, and by clamping f'nch vessel as it is cut. 

Po."!ition: On the hack, the shoulder hanging, unsupported, over the edge 
of a pillow or the table, and the arm I.ring by the side; the surgeon Rtauds 
by the side of the pnlieut. The incision (Fig. 305, 4), slightly concave 
upward, runs one-half inch below and pamllel to the clavicle, starting just 
inside the corncoid process, and ending one inch from the sternal end of the 
clav icle. The skin, platysrua, and fat are divided: the anterior border of 
the clavicle is plain, on retracting the upper lip of the wound; run the knife 
along this, divide the fibres of the pectoral (p. m.) in several layers, and 
clamp at once nny ve::;sel cut. S..:> soon llil the muscle is cut through, retract 
the lower lip of the wound, and push up the shouldel' somewhat, to raise the 
clavicle. The ncroruio·lhnracic \'essel and the ext. ant. thoracic nerves will 

f~~~ar~{~~~~~ 1ii1eb:r~::;:tn ~:t:r ~~e\!Yfia~~'e'"~~P~1~!~~gJ:i~~1eC~o~·t~-~~~~~~~~ 
membrane (c.c.m.), whirh forms the floor of the wouu<l; it may lie quite close 
to the sheath of the subclavius. Di\·ide or tear through the costo-coracoid 
membrane above the cephrdic vein, making ae. opening parallel to the 
clnviclc. Ilook down the membrane below the openiug, and with it the 
cephalic vein. The axilhuy sheath is now bare, nn<l the blue vein shows 
through it, being the iuucnuost of its contents; externally lie lhe brachia.I 
nerves, nncl between the two the thick, flat baud of the artery may be felt 
on the rib. 'Vhil::lt n finger draws the vein down aid in an1l protects it 
from iujury, the sheath of the artery is opened high up, nod the needle 
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passed from the vein. Care must be taken not to include the third cord of 
the brachial plexus, and not to mistake it for the artery. The great point 
is to keep close to the clavicle. The operation is a difficult one, and should 
oe\·er be performed when ligature of the third part of the subclavinn 
would do. 

Guthrie proposed to divide the great pectoral in the line of the artery, 
from the middle of the clavicle to the anterior edge of the ax illa. Free 
access is thus g iven to any part of the vessel; and by suturing the muscles 
and careful position it is said that good union may be obtained. 

LrnATURB OF THE Tnmo PART OF TITE AXILLARY ARTERY (Fig. 313).­
Position: Upon the back i the arms abducted to a right angle, or even more, 
and so held by an assistant, the forearm being sl ightly flexed. The surgeon 
stands below the arm on the left side, either below or above on the right. 
The axilla must be shaved. 

Steady the skin with the left fingers, and make an incision three inches 
long from the highest point of the ax illa, immediately behind the anterior 
axillary fol d, downwanl along the swell of the coraco-brnchialis (Fig. 312, 
c. b.). By successive strokes of the knife, divide the fat and deep fascia, and 

F10. 312. 

Incieionsfor: l,axillnryancr.v,thirdpart; 2, 1J1a.chialnrteryatmiddleof11rm; c b.,theswellof 
tllecoraco-bro.chh1lis. Thepo.tientislying,amltbo11rr11ia!!C<lnfrom1Jolow 

make the coraco·brachialis evident throughout the wound. If this muscle is 
drawn forward, a finger passed into the wound feels the cord of nerves and 
vessels immediately behind it. Nearest the muscle will be felt and seen a 
thick cord not entering the coraco-brachial is-the median nerve ; separate 

FIG. 313. 

Ligature or tho loft axillary, third part: p.m., pectoralis maj. ; c b., con1co·brllCl1io.liB; m.n., median; 11.n., 
uln:1r,n11df.c.n.,int.cut!lneous,neri·es;a.11. 1 ax.illary\"einseeuthrouhrascia;o.a.,a1dl\nryartcry. 

this, and have it held up with the muscle. The artery is now exposed, being 
in immediate contact with the median. Its sheath roust be opened, and the 



LIGATURE Q}' TllE BRACllIAL ARTERY. 885 

needle pas~ed from the inner side. In this operation the large axillary vein 
is often not seen at nil, or only through the fascia (a .v.). 

The BRAC'HL\L ARTERY extends from the lower edge of the teres major to 
the middle of' the front of the elbow, at the level of the neck of the radius 
(a finger's· breadth below the fold). It lies in the groove between the coraco­
brnchialis and biceps in front, and the triceps an<l brachinlis anticus behind. 
It is suhfascinl till it sinks into the hollow in front of the elbow after passing 

... beneath the semilunar fascia of the biceps; it lies upon the inner heads of 
the triceps, the insertion of the coraco-brachialis, and the bracbialis anticus, 
and has the coraco-brach ialis and biceps to its outer side, perhaps over­
lapping it a little. It is accompanied by two veual comiles, and the basilic 
vein, piercing the fascia at the middle of the arm, runs up internal to the 
vessel; the median basilic crosses the attcry obliquely at the bend of the 
elbow, being separated from it by the semilunar fascia. The median nerve 
lies outside at first, but at the middle of the arm crosses inward (generally 
over); the ext. cutaneous is also outside till it pierces the cornco-brachialis; 
behind is the mugculo-spiral, till it passes back between the heads of the 
triceps; inside, as far as the middle of the arm, are the internal cutaneous 
and ulnar. 

Branches.-The superior profunda rises from the first inch; the inferior 
profunda and medullary artery near the middle of the arm; and the anas­
tomotic about two inches above the elbow. 

Irregularities.-The artery, with the median nerve, rarely passes toward 
the inner condyle, turning forward again beneath a supra-condylar process. 
It is not very uncommon to find two vessels in place of one in some part of 
the arm, from high division of the brachia], the origin of a vas aberra~s 
from the axillary, or, very rarely, division and subsequent reunion of the 
brachia]. The two vessels generally lie together in tbe arm, the abnormal 
being superficial; at the bend of the elbow the latter is often subfascia1, or 
even subcutaneous. One or other of the vessels may pass through a supra­
condylar foramen. 

LIGA'rURE OF •rrrE BRACIIfAL ARTERY IN ITS UPPER Tnmo.-The 
limb must be abducted to a right angle: the operator stands below the }eft 
limb, above the right. A three-inch incision is made on to the coraco-brachi­
all$1 which is the rallying point. The me<lian nerve and the artery are found 
and treated as in the last operation. 

Ligature at the middle of the arm. (Fig. 314).-A three-inch incision (Fig. 
312, 2) is made along the edge of the biceps, and deepened through fat and 

Fm 314. 

fascia, till the edge of the biceps is clear along the whole wound; draw it out­
wards through the fascia. The median nene is now seen, generally where it 
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is crossing inwar<ls over the artery; it must be drawn inwards, the fascia 
over it having been divided along the whole wound. Between the nerve nnd 

the edge of the biceps will now be s1.:en the artery 
F'rn. 315. with its two veins; tl.te sheath of the former must 

be opened, and the net<lle pn~sed from either side. 
Ligature at the bend of the elbow (Fig. 31J 1.­

Before operating, find, if possible, the line of the 
median basilic nnd median cephalic veins; also the 
curved inner margin of the biceps, nn<l the outer 
edge of its tendon as low as possible. 

'Vith the forearm extE:'nded and supinnted1 make 
a two inch incision (Fig. 316, 1) crossing the middle 
of the fold of the elbow at an angle of forty-live 
degrees, and having its centre at the fold, midway 
between the inner comlyle and the outer edge of 
the biceps tendon. The cut ehou ld not wound the 
median cephalic vein, and should• lie betweE!n the 
edge of the biceps and the median basilic. As it is 
deepened the median basilic vein must be freed nod 
drawn in; if this vein cannot be seen before oper· 

be~~ga:;:~1~r~
1ti:i~;~c1~;~~t~~: sting, the woun<l must be cautiously deepened to 

~r.l'.,brarhial11.rtery11.nd,·eins; the fascia, and any veins met with retracted or 

::~ia~iciptial fll.8Cia; J., deep doB,~.~e~~~~1s a~t ~=ic~~~~rnal cutaneous nerve are 

necessarily cut in this incision. The fascia being 
clean, retract the edges of the wound. In the lower lrnlf will be seen, run· 
ning down and in, the thick semilunar fascia of the biceps; this may be 
divided upon a director. The artery, with its two veins, lies immediately 
beneath it, rarely covered by sufficient fat to conceal it. 'l'he opening in 
the fascia having been enlarged, the artery is cleaned and the needle passed, 
as may be most convenient. At the inner part of the wound, which crosses 
the vessel obliquely, the median nerve may be seen at some d istance from 
the artery; and at the inner end is the biceps tendon. 

TnE RADIAL ARTERY.-Line: Almost straight, from middle of bend of 
elbow to styloid process of radius. It then winds below this proce5s to the 
back of the wrist, enters the palm between the heads of the first interosseous 
muscle, and ends as the deep pal mar arch by joining the deep brnncb of the 
ulnar (Fig. 317). 

In tbe forearm the vessel is covered by the supinator long., generally to 
about the middle, being .subfascial below, between the tendons of' the supi· 
nator and flex. carp. rad., neiLher being in contact. It lies upon the biceps 
tendon, supinator brevis, pronator radii teres, ffexor suhlimis, flexor pollicis 
long., pronator quadratus nnd lower end of radius. Two veins accompany 
it; and the radial nerve (Fig. 318, r . n .) approaches the arlery in its middle 
third, but never touches it. Branches: small. 

Irregularities.-Tbe artery may be superficial to the supinator lon~., or 
even subcutaneous i and at the wrist may pass outside the extensor tendons. 

LIGATURE OF TUE RADIAL IN ITS UPPER HALF (Fig. 318).-Wilh the 
arm supinated, make a. two-inch incision (Fig. 316, 2) in the line (r) of the 
artery; cut through the fat, nnd expose the deep fascia. Look for the inner 
edge of the s1pinalo1· long. (s. l.), which is probably imide the wound; divide 
the fascia on it all along the wound. Raise t he edge of the muscle and 
draw it out. The artery (r. ct)., with two veius1 ran now be seen and felt 
through the thin fascia binding it to the pronator teres. Open this fascia, 
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clenn the artery, nnd pass the needle as may be most convenient. The 
radial nerve is not seen. 

}'10. 3111. F!O. 31i. 

Fio. 31P. 

LIGA'fURE OF THE RADIAL AnovE TIIE "\VmsT.-A one and one-half inch 
incision (Fig. 316, 3) is made in the line of the artery, mi<lway between the 
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outer eJgc of the radius and the flex. carp. rad. tendon, and cautiously 
deepened through the subcutaneous tissue. The deep fascia must be raised 
and divided over the vessels, the artery cleaned and the needle passed from 
either side. 

LroATUUE OF THE RADIAL OUTSIDE TIIE WRIST.-With the radial side 
of the forearm uppermost and the hand adducted o\·er a sandbag, make an 
incision from a point midway between the styloid process of the radius and 

FIG. 310. 

the groove for the extensor sec~mdi internodii poll. to the ulnar side of the 
base of the first metacarpal (Fig. 319). This crosses the radial vein, which 
must be drawn to the radial side. A branch of the radial nerve to the 
thumb usually lies iu the ulnar half of the wound. Open the deep fascia 
carefully; the artery, with two veins, will be found crossing the wound at 
an acute angle, and must be tied as usual. Some use the ext. sec. internod. 
tendon as a guide, making the incision along it; but such interference with 
the tendon exposes it to great danger of sloughing or adhesion. It is, how­
ever, a dead-house opera.Lion. 

The ulnar artety (Fig. 317) takes a gently curved line convex inward, 
from the middle of the bend of the elbow to the mid,lle of the ulna; from 
this point it runs straight to the outer side of the pisiform bone and divides 
into its superficial and deep branches; the former constitutes the superficial 
palmar arch, the latter passes between the little finger muscles to complete 
its deep arch. 

Fro. 320. 

Ligature of the left ulnararkry . .fl.c.11.,flexorcarpi ullllffi,i; j1.e.,llexor,ul.Jliu1is; .ft.p., flexorprofundu1; 
u.11.,ulnarnene;u.o.,uln:i.ra1t•ry. 

In the forearm the vessel is at first deep to the pronator teres, flex. carpi 
radialis, palmaris long., and flex. sublimis; it lies upon the insertion of the 
brachialis anticus and the flex. profundus. Above the middle of the forearm 
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the ve~sel issues from beneath ~he inner edge of the sublimis, and then lies 
beh~·cen the flex. carp. ulnaris and the flex. profundus, bound down by 
fascia to the Jatter muscle. Just above the wrist it comes forward and 
winds on to the annular ligament, being then subcutaneous. It has two i·eins 
with it. The ulnar nerve lies far inside it at first, but comes into contact 
with the .artery where. it emerges from beneath the flex. sublimis (Fig. 320) 
and contrnues thence 10ternal to and somewhat deeper than the vessel. The 
palrnar cutaneous branch of the ulnar nerve lies on the artery in its lower 
fourth . The median nerve, internal to the ending of the brachia} takes a 
straight course down the forearm crossing the ulnar one inch below its origin, 
and separated from it by the ulnar head of the pron a tor teres, and often 1 by 
a slip1 from the coronoid process to the flex. poll. Ion~. The interosseous 
trunk is a large branch rising one inch down . Wbeu the ulnar rises high, 
it i:! almost always superficial to the muscles, and may be subcutaneous. 

LIGATURE OF Trrn U1.NAR IN ITS UPPER HALF (Fig. 320).-Success in 
this operation ciepenrls upon hitting the internal (Fig. 316Jc.u.) between 
the flex. carp. ulnaris and flex . sublimis. To do this, stretch a bit of string 
from the inner conclyle of the humerus to the inner side of the pisiform bone, 
and, starting from the middle of the forearm, make an incision, three to four 
inches long, upward in this line. Deepen it to the fascia, when a white line, 
formed by the tendinous edge of the flex . carpi ulnaris (ji.c.u. ), will be seen; 
if two appear, take the innermost. Divide the fascia upon the muscle just 
external to this throughout the wound . Flex the haud, raise the flex . carpi 
ulnaris, separating it from the flex. sublimis with the handle of the scalpel, 
and have it drawn inward with a retractor. Cease the sepanition so soon 
as the white 1tlnar nerve is seen lying on the flex. profundus. Anterior anU 
external to this is the edge of the flex. sublimis ( fl.s. ); divide the fascia upon 
the edge of this muscle, separate it from the profundus with the handle of 
the scalpel, and drnw it forward and outward with a retractor. The ulnar 
artery (u.a.), with two veins, will be found running down and in to join its 
nerve, beyond the border of the muscle, at the lower part of the wound; it 
may be cleaned at any point, and the needle passed as is most convenient. 

LIGATURE OF THE ULNAR ABOVE THE 'Vm~T.-Starting one inch above 
the pisiform bone, make a two-inch incision (Fig. 316, 5) along the radial 
side of the flex . carpi 1tlnaris tendon, deepen the wound boldly on to th is 
tendon, and make it plain throughout the wound. Now slightly flex the 
wrist. 'Vith the handle of the knife, separate all the tendon from the flex . 
profundus, which is left covered by a layer of fascia, until the ulnar nerve 
is seen through this fascia; just anterior to it lies the ulnar artery with its 
veins. Open the fascia. over them, clean the artery, and pass the needle 
from the side of the nerve. 

'!'he SUPERFrCIAL PAL:\fAR ARCH (Fig. 317) is convex downward, and 
renohes a line drawn across the pa.Im from the cleft between the thumb and 
forefinger. It lies beneath the palrnar aponeurosis, aud over all nerves and 
flexor tendons. It is often joined externally by the superficial volar, and 
rarely, in its concavity, by an enlarged median artery. It gives off from its 
convexity four digital arteries, which supply all the digits except the thumb 
and radial side of the first. These vessels (except the innermost) run between 
the metacarpals and divide at the clefts of the fingers. Incisions must, there­
fore, be m:l.dc into the palm in the lines of the metacarpals. The superficial 
arch and its branches may be easily tied by enlarging any wound. The 
superficial volar is sometimes a large artery, and it may pnss through the 
short muscle~ of the thumb; in enlarging the wound, the knife should be 
carried parallel to the muscular fibres. 
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TrrE AORTA, ILIACS, AND TrrErR BRA~CIIES.-The abdominal aorta gener­
a.Uy divides iolo the common iliacs in. front of the body of the fuurlh lumbar 
vertebra, somewhat to the left of the midline, but often in the midline aocl 
sometimes to the right of it. It may divi1le as low as the fifth or as high as 
the third vertebra. Ordinarily its point of bifurcation is one-hnlf to thrce­
quarters of an inch below and a little to the left of the na\·el (Fig. 321, u), 
about on a level with the highest point of the iliac crest. If from the above 
point lines (Fig. 321, it.) be drawn to points midway between the ant. sup. 
spine on each si<le of the symphysis, the upper third will correspond to the 
common iliacs, the lower two-thirds to the external. 

The end of the aorta is covered by peritoneum and lies upon the vertebrre; 
on its right is the vena cava, on its left the psoas. The nerves of the aortic 
plexus surround it. The vena cavn. extends lower than the aorta, begin· 
ning in front of the fifth lumbar, behind or just external to the right com­
mon iliac. 

The common iliacs extend from the end of the aorta to the lumbo·sacra 
articulation, where they divide into external and internal iliacs. They are 
generally about equal in length (two inches), the r ight dividing somewhat 
higher than the left. 

Both vessels are covered by peritoneum i they rest upon the fourth and 
fifth vertebrre. The left artery lies along the inner erlge of the psoas, the 
right touches the right muscle only at its ending; higher up the cava inter­
venes. The ureter crosses each at it.s ending, and the sup. hremorrhoidal 
vessels descend into the pelvis in front of the left. The vein lies internal to 
its artery at first i the left continues so and passes behind the upper end of 
the right artery to join the right vein, which passes behind its artery, and 
form the cava. Nerves from the aortic to the hypogastric plexus cross the 
vessels. 

The extreme lengths of the artery are less than half an inch and four and 
a half inches; h1>lh rare. The ext. an<l int. iliacs have been seen rising 
directly on one side from the aorta. No branches as n rule; but the ilio­
lumbnr, middle, or htteral sacral, or a renal artery may rise from it. 

Frn.321. 
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The external ilicw (Figs. 321 and 322) is covered by peritoneum in front 
an<l on it~ inner side; it lies unsupported over the pelvis along the inner 
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edge of the pson~ till close to its ending, when it comes to lie upon the psoas. 
A chain of glands surrounds bnth artery and vein. The ureter often crosses 
them close to their origin; and the ~igm.oid flexure and ending of the ileum 
crol!s the left and right ve:ssels, re::pectively, high up. The vas or round 
ligament ascends on the inner side of the vessel near its ending, and when 
entering the int. ring lie~ in front of it; so also do the spermatic vesseli::, but 
the ovarian ve~:;els cross the artery higher up. The vein lies internal to tbe 
artery and become;.; also posterior to it a short distance from Poupart's liga­
ment j the circumflex iliac vein rros<::es inward over it close to P .. mpart's 
ligament. The genital branch of the genito-crurnl lies on it neur its ending. 
Two Lranches of con~idernble size rise in the last half inch-the deep epi­
gastric aurl the deep circumflex iliac. 

Inegularilies.-The external iliac rarely ends in the profun<la, the sciatic 
of the internal iliac giving the chief supply to the lower limb. Branches 
which should spring from the profunda may rise from the iliac; and its own 
branches may rise one to two iuches from its endiugs. 

The intern(ll Uiac artery, one to one and one-half inches long, extends to 
the edge of the great sciatic notch where it ends in two divisions. It is 
covered by peritoneum, nod lies against the sacrum, the lumbo-sacral cord 
intervening; the ureter desceuds on its inner side. Its vein lies behind, nnd 
the ext. iliac vein crosses outside the first part of the artery to join the in­
ternal vein. From the two divisions, anterior and posterior, spring many 
and important branches; the trunk is generally free. 

lrregularities.-It may be only one· half inch long, or three inches, often 
varying inver:sely as the common iliac. It may divide much higher than 
the foramen . The ilio-Jumbar branch often rises from the common trunk. 

The vessels above the ext. iliac are tied by the extension of the incision 
introduced by Abernethy for ligature of this vessel. The modes of t)'ing 
this artery will therefore be described first. They are two in number: 
Cooper's and A bernethy's. 

LIGATURE OF THE EXTERNAL !Luc-Cooper's method (Fig. 322).­
Position: On the back with the hips extended an<l the shoulders slightly 
raised. The surgeon stands by the side he is to operate on. Shave the 
pubes. Feel the external abdominal ring and Pou part's ligament. Quarter 
of an inch above the lntter nod half an inch external to the ring begin an 
incision (Fig. 321, 2) which runs out and slightly up to one inch internal to 

Frn.322. 
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the ant. sup. spine; deepen it through fat to the ext. oblique aponeurosis 
(e.o.) parallel with the fibres of which the cut has beeu made. Clamp the 
superficial epigustric vessels if they bleed. Separate the fibres of the oblique 
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aponeurosis throughout the wound, and hold up the upper edge. The cord 
is now exposed surrounded by the creruaster1 and in the outer half of the 
wound lies the internal oblique (i.o.). Have the cord raise<l and cut through 
the cremaster below and outside it. The fascia trnnsversalis, which now 
appears, is to be picked up with forceps below the ring, notched, and torn 
open with the fingers. Two retractors now draw the cord, with the epigas­
tric artery, up and in, and the internal oblique and transversalis up and 
out; at the same time they guard and draw up the peritoneum (Fig. 322). 
The removal of a little connecti\'0 tissue lays t1are the lower end of the 
artery. If the branches rise normally, the sheath shoul<l be opened one inch 
abo\•e Poupart's ligament, and the needle passes from within (vein) out. 
The circumflex iliac vein crossing lower down must be carefully avoided, 
and the genital branch of the genito-crural, lying on the vessel, should not 
be included in the ligature. 

The aUv:intages of this operation as compared with Abernethy's are: Its 
greater ease, the smaller size of the wound, the lesser teudency to hernia, 
the slighter distul'bance of the peritoneum. Its disadvantages are the 
greater clanger of wounding the branches of the artery and the circumflex 
iliac vein, and the difficulty of extending the incision so as to secure the 
artery higher than one and one-half to two inches up. 

Abemethy's method, modified by Liston (Fig. 323). Position: As for 
Cooper's. 

The incision (Fig. 321) begins (or ends) one inch above Pou part's liga­
ment and half an inch outside the internal ring and curves up, to a point 
one inch above and internal to the ant. sup. spine. The wound is carried 

:Fw. 323. 

Ligature of tho left ext. iliac (.\001111,::h~·) t.o.m., 1·xt. ot.liquc•; i o, int. oblique; t, tr.rn~\"enialis; 
ft., fascia tran~verl!lllia; p., peritoneum; i p1.f., iliv-p&>a'l fa~ia; !].e., genito-crural nen·e; t.i. and le., 
cxt.iliucnrlcryaudvl'in. 

through the fat and the ext. oblique aponeurosis laid bnre; this is divided 
along the concave edge of the wound, so far as possible between its fibres. 
The internal oblique and transversalis are next divided by succesflive light 
strokes of the kuifo, the concave edge being always adhered to. The fascia 
trnnsversalis is now exposed. It must be opened wilhout injury to the peri­
toueurn. This is best effected by picking up a bit, and notching it, in the 
neighborhood of the internal ring where subperitoneal fat is most plentiful. 
A brnad director may then be cautiously passed beueath it, or it may be 
carefully torn open by the fiugers to the full length of the wound. The 
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inner lip being retracted, tbe peritoneum is next stripped from the iliac 
fossa-<lireclly inward, not up and in. The spermatic vessels adhere to it. 
Turn the patient on to the sound side so that the intestines may fall away, 
and have the peritoneum protected by the fingers of au assistant. Open 
the sheath of ~he_ artery, clean it as thoroughly as possible, and pass the 
needle from within outward. Be most careful not to injure the structures 
in contact with the lower end of the artery, should the thread be placed 
here; the circumflex iliac vein, especially, bleeds profusely if wounded. 

In some cases this artery has been found dipping down, even a finger's 
length, into the cavity of the pelvis-either naturally (very rare), from 
advanced atheroma, or pushed down by a mass of enlarged glands which 
may frustrate the attempt to tie. 

LIGATURE OF 'rHE AORTA, Cm1MON AND lNTEHNAL lLTAC.-Shoulcl 
the patient be very fat, the incision given must be extended upward and in­
ward; and this must be done also if, for any reason, it be found necessary 
to tie the common instead of the external iliac. The incision should be pro­
longed toward a point midway between the navel and xiphoid cartilage i one 
ending two inches above the ant. sup. spine generally suffices to tie the com­
mon iliac; and, through one, on the left side, reaching to the level of the 
navel, a thread may I.Jc placed on the end of the abdominal aorta. Except 
that the incision is longer and the peritoneum more widely stripped up, the 
operation is the same as that for the external iliac. Tbe ureter adheres to 
the peritoneum and is raised with it. To decide which vessel is exposed at 
the bottom of nny part of the wound, we depend upon the surface-marks 
given at page 889. and a careful examination with the finger for the bifur­
cations of the aorta and com. iliac and of the bones iu their vicinity. Elab­
orate cleaning of the artery is impossible. The needle must be passed from 
within out round the common iliac j the left artery being the easier to reach 
and to tie, its venous relations being much less close. Round the aorta the 
needle should be passed from the cava. 

The internal iliac can be tied through the incision for the common trunk. 
The needle has to be passed guided chiefly by sense of touch; the great diffi ­
culty is the veins-the internal iliac behind and somewhat internal, the ex­
ternal outside the upper end. These must be carefully separated from the 
artery with au aneurism needle having a well-rounded point. The vessel 
cannot be cleaned i it must not be strongly pulled upon in tieiug tbe knot, 
lest the ilio-lurubar branch be torn through. 

The main object of all these operations is to a.void a wound of the peri­
toneum, though in this the more extensive ones have not uncommonly failed. 
They were introduced when the treatment of the peritoneum was little 
understood, and it is probable that most surgeons would nowadays prefer to 
tie nay vessel above tbe lower end of tbe external iliac through au incision 
in the linea alba or liuea seruilunaris. 

The femoral artery extends from Poupart's Jigament to the upper end of 
the lower third of the thigh, where it passes through the opening iu the 
adductor mag., becoming popliteal. Line: From midway between the sym­
physis and not. sup. spine to the inner tuberosity of th? _femur, t.he thigh 
being somewhat flexed, abducted, and rotated out (the pos1llon for ligature). 

It lies in the hollow, often visible and always to be felt, between the ex­
tensors of the knee and the ndductors of the hip, covered below its upper 
four inches by the sartorius. The upper two inches are surrounded by an 
areolar sheath, containing three compartments-the outer for the artery, 
middle for the vein, nnd the intel'lll\l three· quarter inch long, is the crural 
canal. Superficial for about. four inches, the artery is t~eu covered by the 
sartorius and a fascia which passes between the vnstus tut. and the adduc-
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tors long. and mag., roofs in a triangular interval (Hunter's canal), and be­
comes increa:.ingly dense as it descends. It lies upon the p:soas, pectineus, 
a<lductors brev., lung. and mag., beiu,g; separated from the pectintus by its 
own vein and the prufunda vessels. To its outer side, in Hunter's canal, is 
the vastus int. The fomoral vein is in the same phrne, au cl internnl to the 
artery at Puupart's ligament, passes behind it at about the upper edge of 
the sartorius, anrl gradually reaches its outer side in Hunter's canal; the 
profumla vein Hes between the artery and the pcc:tineus; and a subcuta­
neous vein often ascends in the line of the artery, to l.:'ncl in the saphC'nous 
vein, which is internal to it. The anterior crur:il m~n~e lies one-quarter inch 
outside the artery, in the depression between the p::;uas an<l iliacus; its in­
ternal cutaneous branch crosses just above or beneath tbe edge of the sar­
torius; and the internal saphenous crosses gradually inward over the artery 
in Hunter's canal. Branches : The external pudics, superficial epigastric, 
and circumflex iliac-small 1:1uper6cial arteries 1-i:se immediately below Pou­
part's ligament. Somewhere in the second inch the p1·ofunda rises from the 
outer side of the femoral, runs out a little on the iliacus, and gives off the 
two large circumflex hranches before turning in beneath the main trunk on 
to the pectineus. In Hunter's canal muscular branches rise, and, just above 
the opening, the anastomotic, which divides at once into a superficial twig, 
accompanying the sa.phenous nerve, and a deep one running in front of the 
tendon of the adductor mag. to the knee. 

Irregul<trities.-Rarely the ext. iliac ends in the profuuda, the main artery 
lying at the back of the limb and being a much enlarged sciatic. The 
arlery may divi<le, and the two branches reunite in some part of its course. 

The profunda may arise less than one inch below, or even as low as four 
iucbes below Pou part's ligament i and it may spring from some aspect of 
the artery other than the outer. 'Vhen rising low, one or both circumflex 
arteries will probably rise from the femoral. 

The femoral mn_y be tied above the origin of the profunda, below this 
branch at the apex of Scarpa's space, and in Hunter's canal. The apex of 
Scarpa's space is the usual seat of election. For all the operations the 
patient lies on bis back, with the hip slightly flexe1] 1 abducted 1 and rotated 
out, the knee being bent. The surgeon stands outside t!ie limb, cutting 
from above down on the right side, from below up on the left. 

LIGA'fURE 01~ THE Cmn1ox FEiiIORAL.-A two-inch longitudinal inci­
sion (Fig. 321, 3), in the line of' the artery, having its centre one-half inch 
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l nti~lon~ for: t, tl10 femorn in ~c,1rpa's s;1ace; 2, 1h~ f,·ru .r.d 111 !Lunter'~ canal; l, tl.11:1 !HlJ1liteal; /. 11., 
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below Poupart's ligament1 ma.y be u8ed. Spa.re thr glaucls ns much as pos­
sible; twist any blee<ling vessels and make clear Poupart11:1 ligament. The 
deep fa~cia and fomorn} sheath must he carefully opened, the sheath o! t~e 
artery then notched, the vessel cleaned and the needle passed from w1thrn 
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oulward. The objection to this operation is the necel:!sary proximity of the 
l igalure lo collnteral branches. Through a somewhat longer cut, luwing its 
centre une and <me-half inches below the ligament, it i~ easy to tie the pro­
fund1t near itti origin. 

LW.\TL"RE AT THE ArEx OF SCARPA's SPACE (Fig. 325).-A three to 
four-inch 111ch•fon (Fig. :32-t, 1) is made in the line of the 11.rtery, haviug its 
centre four inches below Poupart's ligament, an<l (leepene<l through the fat 
to the fascia. latn; lymphalic glands, au<l the vein before mentioned (p. 894), 
must be avuided, if pniS-;iblc. Retract the edges. Through the fa:-;cia the 
edge of the lNrluriw~ (R.) will be seen crcssing the wound downward and 
inward; fli\'ide the fascia 'ltp~n this edge so far as the mu~cle is exposed in 
the wound . A branch of the middle cutaneous nerve may be seen piercing 

F!O. 320. 

the muscle; nnd the internal cutaneous (i.c.n .) crosses inward over the nrtery 
at the upper edge of the muscle. R:dse the mm~cle wiLh the outer retractor. 
Through the foscia beneath it will be.seen and felt the femoral artery. Open 
the fa~cia over it longitu<liually; then its sheath, and pn~s the netrlle from 
within out, as being most easy. Great care must be taken not to woun<l the 
vein behind the nrtrrv. 

LIGATURE JN Jh;NTER's CA,;.\L (Fig. 32Gl.-The line given for the 
femoral artery ii; uhviously anterior to its lower part, which rC'nders it 
nece~sary in this operation to cut one-half inch behind noel parallel to the 
line; othern i:-:e the vastus inf., and not the sartorius, is exposed in the wound. 
The inci·don (Fi~. 324) :should be three to four inches lung, and have its 
centres at the mid-point of the thigh. Superficial Vt.:ins must be avoided, 
and the fat cut tlmmgh till the fascia la ta is exposed. This must be divided 
upon the sartorius, the fibres of which are almost vertical, inclining slightly 

~fw;{~l.fns~i~:1~n~r~.~~~ ~1;1~1t a~~;:r;oa:·t~J~~s o~ t1i~;c~7~1;c~~~n~~!s: 1~ ~cut~~~i~~ 



896 OPERATIONS FOR THE LIGATURE OF ARTERIES. 

beneath it, and draw it back and in. Tbe fascia roofing in Hunter's canal 
is exposed, and beneath the lower end the saphenous nerve may be seen 
escaping i open it and slit it from end to end of th~ wound, first making sure 
that nothing but it lies upon the director. Now the artery in its sheath 
presents, the ext. saphenous lying in front, and the vein behind or outside. 
Open the sheath, clean the vessels carefully, hold the inner cut edge of' the 
sheath with forceps and make it tense, and pass a. blunt needle from behind 
forward . 

The POPLITF.AL ARTERY starts from the opening in the adductor mag., 
and ends beneath the soleus at the lower end of the popliteus. It runs from 
above, <lawn nnd out, to the internal between the condyles, then rather less 
outward to its division opposite the angle between the tjbia and head of the 
fibula. It is covered at first by the semi·membranosus, then it is superficial, 
and, finally, the heads of the gastrocnemius come together over it. It lies 
on the popliteal muscle. Its vein lies behind and outside it above, crossing 
gradually to the inner side; into it opens the short saphenous, which ascends 
in the midline, and pierces the fascia at the lower part of the space. The 
internal popliteal nerve, descending in the midline of the limb, lies over 
the artery, but separated by 1wme distance, where the latter lies in the mid· 
line (at back of knee·joint); lower down it crosses to the inner side. A 
branch of the obturator to the knee lies on the vessel. Several muscular 
branches arise above the joint, and opposite the knee five articular vessels 
come off. 

Irregularily.-Tbe only one of su rgical importance is that it may divide 
as high up as the intercoudylar space. 

LIGATURE OF TIIE POPLITEAL above the knee may be done in two ways: 
(a) The patient is placed on his face, the knee extended. A four-inch 

Fw. 327 
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incision is made in the midline, reaching to or from the popliteal fold. 
Deepen the wound through the fat, looking out for the short saphenous; 
open the deep fascia all along, and expose the sem.i-membranosus above. 
Below this, puss the finger into the fat, and foe! for the tight tolerably 
superficial cord of the int. poptileal nerve. Now flex the knee, draw the serui­
membranosus in and the int. popliteal out, without exposing it, and deepen 
the wound carefully in the interval, feeling frequently for the thick cord 
formed by the artery and the vein lying on the femur. The separation of 
the artery from the vein must be made froni the inner Bide with blunt 
instruments. ' Vhen the artery has been cleaned as well as possible, pass 
an armed nee<lle from without, protecting the vein with a finger. 
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(b) The position is that for tying the femoral. A four to five-inch iucision 
(Fig. 32-1, 3) is made along the posterior edge of the adductor mag. tendon, 
the fascia i::; bared and opened, the adductor mag. is drawn forwards, the 
sartorius backwards, an<l the long saphenous nen·e, passing down and back 
beneath it, exposed. The fat of the poplitea\ space n·>w prntrudes. Tear 
carefully through it, nn<l the finger will soon foel the thick cord of the 
ve::sels; the artery pre!oients, and is cleaue<l au<l tied without any vein or 
nerve of importance being seen. 

The PO~TERIOR TIBIAL artery continues in the line of the popliteal, and 
en<ls beneath the int. annular ligament, midway between the int. m:tlleolus 
and the point of' the heel. It is covered by the gastrocuemius and soleus in 
its upper two-thirds, but is subfascial on the inner side of the tendo 
Achillis in its lower thirrl. It divides into the two pbntars beneath the 
abductor lmllucis. It is bound down to tbe deep mmscles by the layer of 
fascia over them, an<l is adherent to the under surface of this fu.scitt. It lies 
on the tibialis posticus, flexor long. dig., and the back of the tibia and ankle­
joint. Behind the malleolus, it has the tibinlis post. and flexor long. dig. 
teudoas one-quarter inch inside, and the flexor long. hnllucis is one-half inch 
outside it (Fig. 328). It has the usual two veiHs. The post. tibial nerve 
lies inside the artery at first, erO$Ses it about one inch down, and remains on 
the outer side. The pen.meal branch is the chief. Rising one inch down, it 
rund outwards between the tibialis post. and soleu~1 to reach the inner edge 
of the fibula, along which it lies in a fibrous sheath between the origins of 
the tibialis post. and flexor long. hallucis, largely overlapped by the latter. 
At the lower end of the interosseous space, it sends furwnrd the ant. peroneal, 
and 1·uns down behind the ext. rualltolus to the heel and foot. The ant. 
peroneal runs down in front of the malleolus also to the outer side of the 
f'oot. 

Irregularities.-The artery may spring from the poplitenl as high as the 
iotercondyhtr notch i may be very small, or absent, being replaced by a 
large peroucal, crossing the leg where the communicating branch normally 
lies. The peroneal may rise as low as three inches below the popliteus, or it 
may come off too high 1 even from the popliteal. It is very rttrely absent, 
aud too large much more commonly than too small. The ant. peroneal may 
replnce the the nut. tibial below. 

FIG. 328. 

LIGATURE OF THC POSTERIOR TIBIAL (Fig. 328) at the middle of the 
leg. Position: On the back with the limb semi-flexed and laid on the outer 

67 
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side. A. four-inch incision is to be made one inch behind ancl parallel to the 
inner margin of the ti Lia, its centre corresponding to the middle of the leg. 
This is carrie<l through skin an<l fat, the saphenous vein being looked out 
for and avoide<l. Then the deep fascia is opened, and, as u. rule, the !;O)eus 
only is exposed, the gastrocnemius falling away to the outer si<le of the 
limb. The fibres of the eoleus ri.!:iing from the tibia are now t() be divided 
all along the wound, in an antero-posterior plane, by succe~sh·e strokes of 
the kuifo, until the tendon forming 1·ls deep smface is everywhere plain. This 
is to be pinched up, noti.:hed, and opened from end to cn<l. Sometimes a few 
fibres will be found i·ising from its <leep surface; they must be carefully 
divided. Exten<l the foot fully, pa:;s a broad retractor beneath the soleus, 
and open the wound fully; through the thin deep lnyer of fascia, the nerve 
and vessels are now seen lying deeply on the tibial is post. The veins adhere 
closelv to the artery and must be carefully separated~ 

So1Ue operators have proposed to detach the soleus from the bone, in­
stead of cutting through it; but it is difficult to distinguish its fibres of 
origin from those of the flexor long. dig., and, above all, this proceeding 
detaches the deep layer of fascia which, when raised with the soleus, carries 
the vessels along with it. 

The above regular operation is very ran::ly required; in cases of wound 
one would, as a rule, enlarge the opening up and down, and thus reach the 
bleeding point. 

Ligature of the posterio1· tibial in its lower third. The vessel is now sub­
fascial, and rest.3 on the flex. long. dig., or on the tibia. It is easily reached 
by a two to three-inch incision parallel to the inner edge of the tibia, and 
ruidway between it and the tendo Achillis. One or two layers of fascia must 
be slit up to expose the artery. 

FIG. 329. 

Thorola.tionsof pa.rts\lehindth<'inntrauklo. 

Ligature of the posterior tibial behind the rualleolue. A curved incision 
two and. n half iuches long and concave forwar<ls is made, a finger's brea<llh 
behind and below the malleolus; the pulsation of the vessel should be used 
as a guide. The incision is deepened and the iut. nnuula1· ligament divided 
along the concave edge of the wound. If the incision has been well -placed, 
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the artery is now exposed : clean and tie. Avoid opening the sheaths of 
the tendons on ei1her •ide of it (p. 897). 

To TIE TIIF. PEnO~K!.L ARTERY at the middle of the leg. The patient 
lies on the oppo::ite side, and the leg, moderately flexed, re:sts on the inner 
side. A four-inch incision. is made in the middle of the leg, directly over the 
posterior edge of the fibula. It is deepened between the peronei and soleus 
until the bone is reached . The soleµs must be raised and drawn inwards by 
a retrartor; if' rising from the fibula. above, it must be detached as high 
as the wound extends. The flex. long. hallucis is now exposed beneath the 
deep layer of fascia. The two must be carefully detached from the bone all 
along the incision until the tube of fascia (p. 897) containing the peroneal 
is reached. The muscle being held up whilst tbe nukle is extended, the 
sheath of the vessels cnu be opened and the artery cleaned and tied. 

Tbe anterior tibial artery extends from the lower edge of the popliteus to 
the front of the ankle, whence it is continued as the dorsal artery of the 
foot to the post. end of the first intermetatarsal space. 

.li'ro. 330. 

Thorl'faliomsufthunntt-ri"r tihinl nnd 
dvr...tl11fl\'ryoftl1efoot 

Fto. 331. 

Line: From a point midway between the head of the fibula and ext. 
tuberosity of the tibia to a point midway between the malleoli, and thence 
on to the base of the first iuterosseous space (Fig. 331, a. t.) . 
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Coming forward at once between the heads of the tibial is post. and through 
the interosseous membraue, the artery at first lies very deeply on the mem­
brane with the tibialis ant. inside and the extensor com. dig. outside; but 
the extensor prop. hallucis soon intervenes between it and the latter muscle, 
and in the lower third of the leg crosses the artery which Hes, opposite the 
ankle, bet1Yeen the ext. prop. hallncis (inside) and the ext. corn. dig. (outside). 
The artery lies in its lower third on the front of the widening tibia and on 
the ankle-joint; it is much nearer the surface below than above. One of its 
two veins is placed in front, the othei· behind it. The ant. tibial nerve 
appears on the outer side of the artery in the upper third, lies in front of it 
for most of its cnurse1 but generally on the outer side at the ankle. 

The dorsal artery is subfascial except near its ending, where it is crossed 
by the slip of the extensor brev. dig. to the great toe. It lies on the inner 
tarsal bones and passes into the foot between the heads of the first dorsal 
interosseous muscle. It has a vein on each side, and the ant. tibial nerve 
outsi<le. 

Bra11che-9.-All small. 
Irregularities.-lu high splitting of the popliteal 1 the ant. tibial may pass 

in front of the popliteus. It may be small and reinforced by the int. plantar 
or ant. peroneal; or, rarely, it may be absent. The dorsal artery not un· 

commonly curves out below the ankle, ulti · 
]'rn. 332. mately returning to the first space. 

To Tm THE ANTERrOR Trnu.L.-In the 
'l.tpper third. Position: On the back, with the 
knee moderately flexed over a firm pillow; 

'· the limb must be held with the toes pointing 

~
, straight forward. The line of the artery 

._, shnuld be accurately marked and a four-inch 
u.t.n.. inci$ion made in the upper third of the leg 

, (Fig. 331, 1). Retract the edges of the 

~\ 1 1.ur. ~~b~~~f; a~~~ a~fd ;~~. ~~~~·sd~~~ i~}~~~e=~1 0~~: 
1 '~\\ ~\ evident, divide the aponeurosis transversely 

1 ~ e.l~~t\ from near the tibia to a point outside the 

~\i:_ ~~ ~~ ~i:td~!t~l~~t~t~?fas~!em~:::\:~1\r nuo~v a~d 
~: v· down throughout the wound. Flex the ankle 

~ 
r and separate the muscles; at the lower part 

- j
1
;(; of the wound the ext. prop. hal I ucis may 

.111 appear and must be drawn out. The artery 

J1 - ~v~~ t\~~~ t~: ~1:~~:c~~ ~~:nt~~.s~t t~i~;t~i~ 
aside (Fig. 332). 

< I' J, '\) ·" In the middle of the leg the operation is 
quite similar to the above, but the ext. prop. 

~ijtflturo Qf -'"_ft unt. _tihinl a.hon~ the hallucis is seen much sooner after opening 

::::::~:1!i~i:.~~~.
1

::.~11::~~
1

I~~ ~1i~
1

:.:r1~:~ thI1~a~1~!alower_ third a three.inch incis~on is 
artery. made in the lme of the urtery, reachmg to 

one inch from the ankle-joint (Fig. 331, 2). 
Divide the fascia all nlong the wound. Farabeuf recommtmds the insertion 
now of the left forefinger beneath the inner lip of the aponeurosis to the 
crest of the tibia, and the drawing outward of everything lying on the bone; 
then let the innermost cord slip-it consists of the tib ialis anticus and ext. 
hallucis. The space outside them must be opened from below up, and in it 
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will be found the artery when the foot is flexed aud the muscles lax. In 
most people the interval between the ext. ballucis and the ext. com. dig. can 
be felt opposite the ankle. (Even as Jaw ns this, the vessel is ofLeo best 
found internal to the ext. prop. hallucis.) 

To TIE TITE DORSAL ARTERY O.F THE FOOT, make a one and one-hnlf-inch 
incision in the line of the artery extending from or to the base of the first 
space (Fig. 331, 3). Deepen the wound, sparing any nerves or vessels seen, 
and seek iu the upper part of the wound the inner slip of the extensor brevis. 
Free its upper border and draw it gently outward: the vessels should lie 
beneath it. If they do not, let the muscle go and carefully examine the base 
of the first space. 

CHAPTER LIV. 

_UIPUTAT!OXS AND EXARTICULATIOXS. 

DEFINITrQN.-" Amputation 11 implies the removal of the whole or a por­
tion of no extremity, or of some part. which projects from the surface of the 
trunk-e. g., breast, penis, tonsil; the present chapter deals with the limbs 
only. In an "amputation,, the bone is divided; in an 11 exarLiculation,, 
the limb is removed at a joint. 

INDICATIONS for amputation are numerous: 
1. Injury : (a) Completely smashing the part, (b ) tearing the main vessels, 

so that gangrene must ensue; or (c) the main nerves, causing irreparable 
paralysis, together wilh other serious damage to the limb; (d) exLensive loss 
of soft parts, rendering recovery with a useful limb impossible; and (e) loss 
of skin too great to allow of healing even wilh the help of transplanted bits 
of skin . 

2. I11jlwmnalion: (a) Threatening life by hectic and albuminoid degenera­
tion, or (a much less common indication) by septicremia, pyremia, or tetanus­
there being reason to hope that removal of the local mischief will be followed 
by subsidence of the general symptoms; or (b) damaging the part so much 
that recovery with a useful limb is impossible; or (c) remaining chronic and 
incapacitating the patient from earning a living. Under band c fall cases 
of extensive incurable ulceration, especially annular, of the leg; and to this 
group belong inflammations of joints-the commonest. causes of amputation 
in civil practi('e. 

3. Gangrene of n considerable part from any cnuse-e. g., mechanical 
injury, burn, or frostbite, ruptured artery or aneurism, spreading gangrene, 
hospfral gnngrene, and other acute septic inflammations, or arterial throm­
bosi3 ("senile" gangrene) . 

4. Jlfulig11a11t growths of the soft parts or bones not freely removable 
by milder measures; and disabling simple growths or elepha11lia1Sis similarly 
qunlifie<l. 

5. D~(ormily or paralysi.lf rendering . a limb useless, unsightly, an encum­
brance, or the sent of frequent ulcerat10n. 

Our rr.rJHARY OBJECT in amputating is completely to remove an injured 
or diseased part in such a manner that the patient shall have tbe best chance 
of recovery with the most serviceable stump. 
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The mMtalify afte1· amputation, as after all operations. is influen~e<l by the 
age and general condition of the patient, and by the hygienic circum~tances 
under which he is placed; but it is influenced far more by the hygiene of 
the patient's own wound, by the cause for which the amputation i!:; per­
formed, and by the height at which it is done. 

The very young and very old do not bear serious operations well; yet 
surprising recoveries occur, and we must admit that we are frequently much 
deceived as to the resisting power of a patient. To he placed inn. hospital 
which bas long been rrowded with septic wounds is undoubtedly one of the 
greatest misfortunes that can befall a wounded man; but if his own wnund 
be thoroughly guarded against the entry of germs from without, he is prac­
tically sate from the diseases which were formerly hospital scourges. Asepsis 
and drainage of the wound are all-important, both to the patient hiruself 
and his wounde<l neighbors, if he have any; for, putting aside shock and 
primary hemorrhage as more or less accidental, septic~mia, septic osteo­
myelitis, pyremia, secondary hemorrhage and gangrene of the stump, are the 
causes of death af'Ler amputation. Osteornyelilis occurs more eaf\ily when 
the medullary canal has been opened than when the saw has passed through 
the cancellous end of a hone. From an etiological point of view (s;ee above) 
amputations may be classed as (1) amputations for injury, (2) for disease, 
and (3) of expediency-divisions of practical importance, for the mortality 
varies much in the different groups, being greatly higher after amputation 
for injury than for disease: shock and primary hemorrhage account for 
much of the difference, but septic disease was formerly so rife among the 
former cases as to give rise to the saying that a robust countryman who had 
never had a day's illness was a worse subject for amputation than one worn 
by chronic joint disease and long confined to bed. Bryant long ago showed 
that at Guy's the mortality after amputations of expedienC1J was exceptionally 
high (forty per cent.) and chiefly from septic disease, the otherwise heullhy 
subjects seeruing to act as virgin soil to their poisons. Aotiseptics ought to 
render such cases the least dangerous, one would Lhink; and they do prevent 
sepsis in most of the traumatic cases seen early. 

A factor of great importance in the result of amputations fo1· injury is the 
time at which they are performed. Experience has shown that no time is 
so favorable as that soon after the infliction of the injury. It is advisable 
in cases of intense shock to rally the patient before operating i otherwise 
the sooner the operation is performed the better. Amputations <lone with in 
the first twenty-four hours of an injury are called primary. After this 
period, in septic cases, traumatic fever sets in and continues three to six 
days, until suppuration is well established. This period is most perilous 
for any exten~i\·e cutting operation; the blood is probably charged with 
chemical poisons, and perhaps contains organisms absorhecl from the wound, 
death from 8eptic disease is common, and is rendered much more likely 
by the addition of a laq'.!e raw surface. Amputations done at this period 
are termed intermediary. 'Vhen suppuration is well established, amputations 
(secondary) may be performed with a much better chance of success; but 
if we add to the mortality after secondary amputations the mortality 
among patients during the periocl between the first twenty-four hours and 
the establishment. of suppuration, it will be found that the patient's chances 
are best after primnry amputation, always excepting injuries necessitat ing 
amputation nhove the middle of the thigh, in which shock is almost invari­
ably fatal. 'Vhen a patient comes uuder notice in the intermeiliary stage 
wit.h a limb that should obviously have been removed primarily-as not 
nncommuuly happens, especially in military surgery-it seems to be still a. 
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question whether it is better to amputate at once, or wait for the secondary 
periu<l i probably aseptic amputation at once would give the best results. 

Lastly, nothing is more capable of statistical proof than this-that the 
mortality rises with the height·at which we amputate: ns Dieffenbach said, 
"Zollweise steigt die Gefahr.n This, howe\·er, must not be taken as meaning 
that we nre not to remove another inch of bone in order to give the 
patient a serviceable stump. 

THE PRINCIPLES OF AMPUTATIOX.-The objects which we should have 
constantly hefore us in amputating are these: l. To provide ample (i.e., 
loose) covering for the end of the bone and divided soft parts, that rapid 
union may occur. 2. To do this with the least sacrifice of length of limb, 
not only because of the greater fatality of the higher amputations, but 
bP.cause n long stump gives a patient more power over an artificial limb. 
3. So to place the flaps (haviog due regard to the above major principles) 
that they shall hang rn position almost without assistance from sutures or 
dressing. 4. To provide a dependent aperture for drainage. Aud, 5. To 
insure that the scar shall not be over the end of the bone, or in such 
position that it will be pressed upon by an artificial limb. 

The amount of covering required varies somewhat. 'Ve must1 obviously, 
have one diameter of covering at right angles to the line of scar; and in 
addilion to this sufficient to make up for shrinking of the elastic skin and 
its displacement by contraction of long muscles in connection with it; in 
some cases also we must allow for the shrinking due to inflammatory infiltra­
tion of the flaps. Elasticity of the skin is greatest in youth 1 very slight 
in old age; muscular contraction is greatest in strong subjects with little. 
fat, and upon the flexor aspects of limbs where most of the long muscles1 

unattached to the limb-bone1 are placed (e.g., back of thigh); cicatricial 
shrinking occurs when the flapf? are already infiltrated; and when, from any 
cause

1 
union is slow, taking place by granubtion, retraction from all causes 

re:i.ches its maximum, sometimes necessitating resection of the bone afte1· an 
operation in which ample covering was provided. This may be necessary 
also if the covering sloughs. Ex:perience has shown thnt we must never 
provide less than one and a half diameters of covering, and that it is safer, 
where possible, to provide two diameters; the latter amount is really neces­
sary in the thigh. 

!Jfalerialfor Cove1·ing.-The skin on the extensor surfaces of limbs, especi­
ally over the knee and heel 1 is better adapted to pressure than that on the 
flexor aspects, and should as a rule be used. A patient, after amputation of 
a lower extremity, is much steadier on an artificial limb when the whole or 
part of the weight can be borne upcn the end of the stllrnp. That this may 
be done, it is essential that the covering be loose, and the scar non-adherent 
to the end of the bone. In upper limb stumps the point of pressure 
against a limb is a1wa.ys grentest on the flexo_r aspect of the stump; the 
scar should, therefore, lie towards the extensor side. 

Not uncommonly the brawny infiltrated skin about a chronically inflamed 
joint, perforated1 perhaps1 by two or three sinuses, is rejected as unsuitable 
for the formation of flaps, and an amputation of the leg or thigh is done 
instead of the much Sll perior operations through the ankle or kuee. This 
malerial

1 
being well vascularized, is1 however, excellent for fl:ips unless it is 

much undermined, riddled 1 and blue round the edges of many sinuses. 
It was formerly thought an advantage to have the bone-end covered 

by a good pad of' muscle, so as to form a "well-cushioned stump." This 
is a mistake

1 
for all muscle soon atrophies and disappears from a stump, 

being replaced by scar-tissue. l\Iuscle should, theretUre, be present in the 
co\rering only when it is required to insure its vitality; otherwise, muscle 
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should be cut so as to retract to about the level of the end of the bone. 
In any quantity it is a distinct cli~a<lvantnge, rendering the flap~ heavy, 
and linble to displacement by their own weight and momentum-when 
the limb is moved-or by muscular contraction. 

Lastly, it is well to raise a cylinder or broa<l anterior flap of periosteum, 
adherent to the deepest muscle, which may fall over the sawn surface of 
the bone; fnr periosteum adheres more quickly than any other tissue to 
bone, and leads to the earliest closure of the medullary canal-a matter 
of special importance in septic cases. In exarticulation at the hip the 
whole of the perivsteum correspomling to the length of coveriag has been 
raised and preserved, and sufficiently stout new bone has formed in the 
stump to enable the patient to wear an artificial limb. 'Ve are not aware 
that s11bperiosleal amputation has been practised at the shoulder. 

This seems to be the best place to mention that in exarticulations there 
is no need to remove healthy cartilage from the bones; primary union wi11 
take place over it, as we see every day after the removal of fingers, and if 
this is missed, cRrtilage granulates readily. But when it is inflamed, or 
when the synovial membrane or bone is tubercular, all morbid parts should 
be carefully removed with the saw, gouge, sci5sors, or knife. 

PnEPARATJONS FOR AMPUTATJON-both as regards the room, the table 
and the patient, are those given at p. 839. Three assi~lanl8 will be required: 
1, to give the anresthetic; 2, to assist the surgeon in retracting the flaps 
and tying vessels; 3, to hold the limb. If a tourniquet is not used, a 
fourth assistant must compress the main artery; No. 2 can, however, perform 

. this duty, when Nt>. 3 must assist in tying the vessels, etc., so soon as the limb 
is removed; otherwise No. 3 steadies the stump. The patient when anres­
thetized is so placed that the limb to be removed projects well beyond the 
edge of the table. When amputating a leg, it is usually well to tie the sound 
limb to the corresponding leg of the table. 1\Ieans are now taken to 
render the limb to be removed bloodless (p. 841), and Esmarch's ruhber 
band, which has entirely replaced Petit's tourniquet (Fig. 141), is applied. 

Fm.33ll. 

F.,rguii50n'sliun-force1111. 

There is, however, occasionally (chiefly in thigh above lower third) an 
objection to the use of a tourniquet in arnputatinns, viz., that it prevents 
retraction of the divided muscles when it is applied at all close to the plane 
of section of the bone. In addition to lhe instruments, etr., mentioned at p. 
8-101 an amputating knife of suitable lenglh will be required; also a saw, a 
pair of strong bone-forceps, lion-forceps (Fig. 333), and one or two elevator~. 

The knife should have the shape showu in Fig. 3:34, A aud n. It must be 
strong, strnight-backed 1 and sharp-pointed, the point being formed chiefly 
by the sloping back of the edge. Its length varies with the size of the part 
to be removed and with the method employed; for transfixiou it should be 
about half as lcmg ngain as the diameter of the limb; but for circular ampu­
tations and flap operations by dissectiou a shorter knife is preferable, its 
point being more under control and its movements more S\\·ift and accurate. 
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For modes of holcling these large knives see page 846. The saw preferred 
by mo::;t curgcous is short, broad-bladed, with a stitlfnecl back and sruall, 

Fw.33-1. 

.\Dlj)Utatingkni\·es. 

well-set teeth i but many use a narrow Butcher's saw (Fig. 361) with which 
they render the sawn surface slightly convex from front to back. 

PERFOH.l\CANCE OF .A~ AMPUTAT[Q!'J.-Tbe position of the surgeon is 
governed by a. simple rule: he should always stand sons to be able to raise 
the covering with his left hand. The mode of raising a flap is as follows: 
After marking it out by a cut which goes down to the deep foscia, the left 
fiugers seize the edge of the covering and raise it more and more whilst the 
knife plays on the deeper parts dividing its attachments to them. In this 
process of rnising the covering there is a great temptation, in order to get 
on quickly, to insert the point of the knife bctuJeen the skin and the deeper 
parts and in so doing to turn its edge toward the skin i this must nenr be 
done, for it endangers the bloodvessels of the flap and often leads to slough­
ing: the knife-edge must be kept vertical, or almost vertical, to the deep 
parts, whilst its "flat" preeses against the raised part of the flap. The de­
tachment c,f the covering should be kept as for as possible in one transverse 
plane, the knife being drawn again and again toward the operator, superficial 
to the fascia, or sinking more and more deeply into the muscle, ns may be 
required. The heel of the saw is applied as high as possible to the bone 
previously cleared by a sweep of the knife round it, or by elevation of the 
periosteum; it is steadied against the left thumb-nail, which also rests on the 
bone, and drawn firmly back from heel to point so as to make a groove, in 
which it is afterward worke<l Jightly to and fro, along its whole length. The 
last few strokes, especiaJJy, should be lightly made lest the bone be splintered, 
This is still more likely to happen if the assistant, holding the limb, allow it 
to bend down i whilst if he raise it too much the saw will become locked. 
The left hand of the surgeon on the stump must make up for shortcomings 
on the part of the nssistant. When there are two bones in the part. sawing 
should be commenced on the stouter and more fixed (tibia or ulna), then the 
other should be attacked and both should be divided at the same time, 
the more fixed being the later if anything. During the sawing, asoistant 
No. 2 aids the surgeon in steadying the limb and keeping the flaps out of 
the way; if there is difficulty in doing this a 11 retractor" runcie of linen 
split from one encl to the middle into two or three tnils, according ns the 
part bns one or two bones, and carbolized-shoul<l be applied. Care must 
be taken in retracting the fhtps, not to tear back the perinsteum above the 
saw-cut; in the neighborhood of chronica1ly inflamed joints it is easily 
stripped off for an inch or two. The boneforceps are used to remove small 
spicules and projecting corners; the lion forceps to hold the en1l of the bone 
should an extra. bit require removal-this should be done at once if the 
flaps seem short. 

When the limb has been removed, the main nod all visible vesselq are tied 
with catgut; then the tourniquet or digitnl compression is relaxed and the 
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rest are secure<l. General oozing (common abo\•e inflamcrl j1Jint~) must be 
checked hy heat, pressure, and elevation. The wound is next brought 
together with stay-sutures (Fig. 1-14) of stout wire, or, if for any rcnson the 
covering is short, with button suture; noel between these the edges are 
accurately brought together with a continuous horse-hair suture, apertures 
being left only for tube~. These should be of forge size aurl are usually 
best arranged in the form of no inverted T. One goe~ from cornC'r to corner 
of the incision, the other passes upward across the face of the bone, pro­
trmling through the centre of the incision in amputations by a long anterior 
flap, but through a dependent buttonhole in circular or long posterior fta.p 
operations. 

If septic sinuses are present every effort must be made, hy removing their 
edges, scraping their surfaces, and free application of strong antiseptics, to 
render the wound aseptic. 

The dressin!! may consist of the antiseptic materials preferred by the 
surgeon. He will obtain excellent results from iodoform, a deep dressing 
of gauze, applied in broad straps round and over the stump, covered by a 
large mass of' wool firmly compressed by an ordinary bandage, over which 
one of elastic webbing is lightly rolled; this should not be changed unless 
discharge comes through and remains moist, or unlees the temperature rises 
and remains up. Some surgeons apply a posterior !:!pliut of Gooch'i; material, 
but the abo\·e <lres:sing nets as splint also. The stump may be laid at a con­
venient angle upon a pillow, to which it is well to secure it by a few turns 
of bandage. 

There are two ]IJETIIODS OF PROYIDIXG A COVERTNG for a stump: the 
circular and the flap; modifications and combinations of these are also prac­
tised. 'Ve shall shortly describe each method, and see how it accords with 
the principles above stated. It will be remembered that one and n hnlf to 
two diameters of covering are required (p. 903) i we can take the diameter at 
right angles to the proposed scar with a finger and thumb used as callipers. 

TnE CmcuLAR l\IETilOD.-The skin must be stretched as tight as possible 
by assistants two ~nd three to insure a clean-cut wound. The surgeon 
grasping the knifo firmly like a sword, with the p0iut upward and the edge 
toward the arm, stoops down and passes his arm well under the Jim!\ lays 
the heel of the knife on it, as near to his own side as possible (Fig. 33.5), nud 

Circular o.mputa.tlon in mltli.lle thir!l of a.rm: commencement of fiht iuci~ion. 

then, withdrawing his ham] anrl rising, he makes an incision through skin, 
fat, and deep fascia [this usually permits easier retraction, and insures the 
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nutrition of the flap] completely round the limb at one sweep. Assistant 
No. 2 now retrnct:s the tf.lgumcnts, whilst the knife di\'i<lt:s their connections 
with the muscles; or, if this does not answer, the surgeon, nidetl by the 
assi:otnnt, fulcls back the ~kiu like a coat-cuff, until co\'ering equal tr> at least 
a diamder of the limh is gniued; then the knife, being put clo:-e to the edge 
of the folded-back skin, is made to divide the superficial muscks, which 
promptly retract, and then everything down to the bone by.· a 1 hi rd dean 
circular sweep a 1ittle highPr (Amputation by a "Tri'ple Inc~io11/' Hey, 
S,1rg. Obs., 18H, p. 52i) . The next thing is to separate from the bone the 
periosleum ancl deep muscles for another inch or more by means of an ele­
vator, and then, the soft parts being well retracted, the saw is applied and 
the bone divided. The second and third incisions should pro\'icle another 
diameter of covering. The c<lgcs are brought together in a horizontal line, 
or in on~ w11ich slopes slightly down and out (to assist drainage); the corners 
stick out sharply and look ugly at first, but, as the scar contracts, they sink 
in, and the nppearancc of the stump is all that can be desired. 

The circular amputation pro\'ides ample eonring with the least possible 
shortening, supposing the skin to be sound; there is apt to be some bagging 
in the posterior pouch, if the wound i~ .septic, unless a special drainnge hole 
is made, for no dependent. aperture is provided; if the second and third cuts 
are properly placed, the light skin-flaps are pressed by the dressing against 
a tolerably flat surface <?f muscle, just abcn·e which lies the end of the bone: 
the drag of the posterior upon the ant~rior portion of the skin is very slight, 
and it is uot liable to displacement by muscle; and the scar, though on th~ 
face of the stump, is behind the boae, which, in almost all situations, lies 
toward the anterior surfucc of the limb. This method of amputat ion was 
found to g ive very good results Ly the German surgeons in the Franco­
Prus::iian 'Var, the patients being able to bear transport well and car1y; it is 
best adnpteJ to the arm and thigh. Disadvantages, in addition to tho~e just 
mentione<l, are: thut it. is very wasteful when the skin is damaged upon one 
side of the limb only; thnt it requires some practice and skill to lea\·e a 
smooth deep surface; thnt it is often impossible to retract the skin, or even to 
turn it back nod dissect it up, in amputations for disease, and it is equally so 
when the size of the part increases rapidly, as between the lower and middle 
thirds of' muscular legs, thighs, nn<l forearms. The latter difficulties may be 
got over by u8in~ the combination method known as the "modified cir­
cular;" by the addition of a single lateral incision, allowing a flap like a 
cuff to be rnise<I . ii. la manchelle); or by the addition of two lateral incisions, 
thus transforming the :lmputation into one with equal square skin-flaps. 

The FLAP )ILTllOD may be practised in two ways: by transfixion (cutting 
from within out), and by db8ection (cut.ting from without in). 

The operation by trmvfi.xion with antero-posterior flaps is thus perf". med : 
The surgeon, standing out:-.ide a right, inside a left, limb, gr~sps the flPsh on 
the antt!rior surface of the limb with his left. hand, and lifts it us much as 
pos::sible from the hone; then prmes his knife horizontally through it till its 
point touches the bone, over which he carries the point, with a steady, unin­
terrupted thrust, pushes it through on the other side as for hack as pos:;.ible, 
so that its base may c-qual half the circumference of the limb (Fig. 336). 
Ile tlwn earrics the knife downw:i.rd, close to the bone, for a certain distance, 
and, finally, cuts ~nt with a ra~her sharp turn forward, so as t~ m~lrn tl_1e 
anterior flap squam,h or spade-like, but mthout corners, The knife 1s again 
entered in the wuuncl a Ii tile below the top of the first incisicn, passed behind 
the bone, brought out in the wound on the other sitle, anrl similarly cuts the 
posterior flnp in the direction of the lower clotted line in the figure. Iloth 
flaps are now drawn back, the knife swept round the bone to divide any 
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remaining muscular fibrfS, and the bone sawn through. The flaps together 
must make up one and a half to two diameters of coYering; they vnry in· 
versely in length, and sometimes one, agnin the other, has to be made the 
longer; but, almost everywhere, the anterior should be the longer, for the 

Fro. 336. 

Amputation of thigh Ly auter.:>-JIQ!,terior flaps; the limb tmn~fiud, the lint! of Jlap:1 dotted Olli. It is 
betlerforthesurgeonto&taudoutsitletherightlimlJ,n.she can tlu·n l)im.:b up the anteriormu!IC!eand uae 
bislefthandgenero.llywithmucbgreatereffeet. 

higher the posterior flap is raised upon the surface of the stump, the greater 
will be its tendency to displacement, and the worse will be the natural 
drainage. In some situations-e. g., lower third of thigh where the femur 
widens out, and arm-lateral flaps by transfixi1)n are used; one might fear 
that the femur would project between them in front, but they rotate so here 
that the external becomes more or less anterior, and the internal posterior. 

The sole advantage of the flap·method by transfixion is the speed with 
which it ran be performed; but this, at the present day, is scarcely anything 
to its credit. It is a method which cannot be applied in some places, and 
is very difficult to follow in others; the bases of the flaps sometimes prove 
very unequal, when it is difficult to circle round the bone; vessels1 espe· 
cially large ones, are apt to be split longitudinally, sliced obliquely, or 
opened more than once; the flaps freq_uently turn out pointed, they are very 
heavy, and liable to displacement from the mass .of muscle they contain 
(especially at back of thigh and leg), which, in muscular subjects, usually 
protrudes so that the skin edges can scarcely be got together over it. 
Owing to the large quantity of flesh on the back of the lower limb and 
front of the forearm, transfix.ion greatly tempts the surgeon to provide bis 
principal flap from this aspect of the limb, where it will require artificial 
support to keep it in position, and necPssitate artificial drainage. There can 
be no doubt that the circular method yields a much better result than 
the flap by transfixion. 

The flap method by dis.~ection, however, does away with all those objections. 
It is thus performed, supposing the flaps to be antcro·posterior, and the 
anterior twice as long as the posterior. The surgeon places bis left thumb 
and second finger on the ends of the transverse diameter of the limb at the 
level at which the bone is to be sawn, inserts the point of the knife through 
the skin just below the tip of the second finger, nnd carries it down in the 
mid lateral line for almost half' the length of the anterior flap i here he 
makes a short notch backwards and downwards, to represent the commence· 
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ment of the posterior flap; without removing its point from the wound, the 
knife is brought back into the original line, and carried on almost to the 
full length of the anterior flap; but one inch to one and a half inches above 
this a well-rounded corner begins (Fig. 337)1 and the knife is carried across 
the limb, at the proper level, to the mid-lateral line on the other side, a sym­
metrical corner being formed here; the knife now cuts up in the mid­
lateral line to the thumb, and is then drawn back in the wound to near 
the middle of this border of the anterior flap, and rotated so as to cut another 
notch, corresponding to that on the other side, again to mark the posterior 
flap; lastly, the knife is passed beneath the limb, and, bending over to see, 
the surgeon places its heel in the farther of those two notches (Fig. 338), 
and brings the blade round under the limb into the near notch, defining a 
slightly convex flap. The limb should now be held up, so that the posterior 
flap can be raised-of skin and fat on1y to about one inch below its base-

Fm. 337. 

lllui·Ji:ingoulthellup11-rouuding11.tocoruer: pos.aionof l~ft llaudnudmodoofholdillgkuife 

then the superficial muscles should be divided by a sweep of the kn ife, that 
they rnny retract to the level of the saw-cut. The limb being lowered, lhe 
anterior flap is raised with light drawiogcuts, the knife-edge working always 
towards the bone. Usually half or more of this flap may consist of skin, 

Frn.338. 

Completingtheposteriorfla.p 

fa t, and fascia, but in th in, old, and feeble subjects it may be a,dvisable earlier 
to cause the knife to sink into the muscle more and more deeply with suc­
ces!i.ve side-to-s ide sweeps, and to reach the bone at a point one inch below 
that at which it should be sawn ; then both flaps are held up, and a circular 
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sweep is made round and down to the hone at this spot, the periosteum and 
deep muscles are tlevated from it, and the saw is applied. 

This method is slower than that b_v tran~fixion, and requires more pains 
and skill; in return for which the flaps are accurately shaped to meet the 
surgeon's views, and coutaiu just so much muscle as he considerd nece:;~nry 
for their support, and the skin and ves.:;els are cut at right angles. The 
recent stump may be compared as to the materials of which it cunsi~ts and 
their arrangement with that gh·en by the circular method; but flaps by 
dissection have the advantages of being uniYersally applicable, of utilizing 
any undamaged skin upon one side of the limb, au<l, when tbe surgeon is 
untrammelled, of perfect natural drainage, of flaps hanging in position 
almost without support, fitting well together both along the edges and deeply, 
and of a scar usually on the posterior aspect of the stump, the face of' which 
is made of the skin from the extensor surface; but the surface to hen!, the 
tendency to sloughing, and the possibility of displacement of the flaps, are 
somewhat greater, owing to the lateral incisions, than in the circular opera­
tion . Accorclingly combinations of the flap and circular methods, securing 
the advantnges of both, are generally practised. 

Flaps may vary both iu length and position, either to meet the views of 
the surgeon or the requirements of the case. The latter being a variable 
quantity cannot be dealt with exactly, but we may say that, low clown in a 
limb, a surgeon will generally feel justified in amputating a little higher 
than may be absolutely necessary to get a better stump; but as the trunk 
is approached, especially in the thigh, he would endeavor to use one long 

FIG.339. 

Teale'1methodnppliedtotbe lowerthirdoftbethlgh 

flap, or awkwardly placed flaps, rather than amputate higher up in a more 
regular way; and he would not readily sacrifice a short stump of forearm 
which would enable the patient to execute the elbow mo'rements in an arti­
ficial limb. . 

A stump may be co,·ered by a single long flap, as in Syme'sand Pirogoff's 
amputations at the ankle, Carden's at the koee. The origiaatord of the fhtp­
operation, Lowdlrn.m, uf Exeter (flap by dissection, before 1678), and Ver­
rnale, of Amsterdam (by trausfixion, 1696), amputated by a single posterior 
flap in the !Pg. But., as a rule, this would require amputation much higher 
than is really ncrcesnry. The longest stump above any gh·en poiat result.a 
from amputntion by the circular method, or by equal flaps i but after these, 
as a rule, draitiage is imperfect, and the scar is usually near the bone. These 
defects can be remedied by making the anterior and posterior flaps stand to 
each other as two to one. In the lower part of the thigh, however, con-
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traction of the long hamstrings is so great that it disp1aces even a skin flap ; 
and if the proportions of the flaps are those just given, the posterior leaves 
the anterior, and the stump a:3:sumes somewhat the appearance of a pair of 
bawk18·bill forceps, In this situation, therefore, the flaps should be equal, 
or the posterior may be a little longer. 

The transverse diameters of the lower limb and arm being less than the 
antero-posterio1\ lateral flaps may be shorter than antero-posterior, and may 
enable an amputation to be performed slightly lower; but the scar is almost 
necessarily over the bone. A long posterior flap is the worst that can be 
chosen, both as regards drainage, difficulty in keeping it in position, and 
suitability for pressure; but, wben it is necessary to use it, the first two 
defects may be 1·emedied by a. drainage-hole in the flap and supporting dress­
ing, or by turning the patient on his face. The advantages of an anterior 
flap-which hangs unturaUy in posit.ion, and which is long enough to give a 
dependent aperture for drainage, subsequently becoming a scar well behind 
the bone-have been recognized since the intrnduction of t.he amputations 
which bear the names of Teale and Carden. The latter concerns the knee­
joint only, but the former may be applied to any part. 

RULES FOR TEALE·s OPERATION (Figs. 339 and 356).-Begin by marking 
out the flaps with iodine. Take half the circumference 
of the limb where the bone is to be sawn; this (one and 
a half diameters) is the length and breadth of the 
anterior flap, which should be quite square. The poste­
rior flap is exactly one-fourth the length of the anterior; 
the lateral lines should be so placed that the larger 
vessels and nerves may be contained in the posterior 
flap out of the way of pressure. Tbe two lateral ioci· 
sions are first made, through skin and fat; then the 

Fro. 340. 

transverse cut is made right down to the bone, and all soft parts are raised 
to the base of the flap; the posterior flap is similarly made. After a trans­
\erse cut down to the bone has divided a.11 soft parts, the bone is sawn in the 
angle of the flaps. The stumps thus made (Fig. 339) were excellently 
adapted to bear pressure, but to this end it is necessary only to carry the 
scar to the posterior margin of the stump, which may be done by a much 
shorter anterior flap. The lower third of the leg and the region of the wrist 
are the seats where tbis method may best be practised; injury of the 
skin up to the patella would force a surgeon following Teale's instrnction to 
a~putate through the middle of the thigh or higher. 
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The OVAL METHOD (Fig. 340) is really a circular amputation, the circle 
being placed obliquely to the limb, so that its lower part lies over the mus­
cles which retract most strongly. -When divided in the plane of the ornl 
down to the bones they draw up to some distance above it, lea\'inga posterior 
flap, chiefly of skin; this is retracted, the remaining soft parts round and 
between the bones are divided, and the bones sawn. The resulting stump is 
almost as bad as that by the long posterior flap by transfixion. 

'l'he racqttel-incision, which is really an oval joined at its apex by a long 
cut like the handle of a racquet, is frequently applied to exarticnlation at 
ball-and-socket or condyloid joints, and yields excellent results (Figs. 341, 
343, and 348). 

The modi}itd circular method was invented by Syme. It enab1es the cir­
cular amputation to be practised where the limb is increasing rapidly in 
size1 and does away with the projecting corners which at first spoil the 
appearance of the circular stump. T11e surgeon begins by dissecting back 
two short, semilunar flaps, anterior and posterior, of skin and fascia only 
(Fig. 356, d); each embraces half the circumference of' the limb. These 
being drawn hack, a circle of skin is raised till a diameter of covering or 
rather more is obtained, when the amputation is completed after the circular 
method. 

The combined flap and circular method. The modified circular amputation 
answers admirably in the thigh and arm, but is too like the circular to be 
free from the general objections to the latter ( p. 907); these can be got rid 
of by making anterior and posterior skin-flaps equal to one diameter and 
then finishing as in the circular operation. The flaps must have the relative 
lengths indicated at p. 910 as necessary to insure in the different parts the 
full advantage of the flap method. This is the best all-round amputation. 

• AMPUTATIONS A~D ExARTICULATIONS OF THE UPPER Lnrn. 

'Ve shall now indicate the methods of operating which seem to yield the 
best results at diff~rent points. 

For methods temporarily of controlling hemorrhage at various heights in 
the upper limb, seep. 355. 

Fm. 342. 

Amputatiouorthe1tecondphalan;(. ltehouldl>cbenttoOOdegreeawiththefir.•tphalan:r,amlthelJ\ade 
shooldbo:itrightangleswithitsdorsalsurface. 

ExARTICULATION or 'l"HE SECOND AND Tnrnn PnALANGEs.-An assistant 
holds the han<l of the patient, clorsum up, with the fingers towards the sur­
geon, and keeps the sound fingers out of the way. The surgeon takes the 
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phalanx to be removed firmly between his finger and thumb and bends it to 
90 degree with the phalanx next above. Ile then makes1 with a narrow 
bistoury, a straight cut from side to side of the joint directly on to the head 
of the proximal phnlaux, divides the lateral ligaments, carries the blade 
through the j1Jint, clo:::1e round the base of the phalanx to be removed, and 
makes an ample flap of the tissues on its palmar aspect. 

A long ant,·rior and short posterior flap may be raised by dissection any­
where iu the finger an<l the bone nipped through in the angle. 

Exarticulation of the third phalanx is rarely required; injury either does 
not ju:-;tify it1 or requires removal higher; a necrosed phalanx after whitlow 
may be removed through the sinuses, after which the nail falls forward more 
or Jess on to the encl of the flnger. It has been objected to exarticulation of 
the seco111l phalanx that the first phalanx would remain permanently ex­
tended i it does not do so, for the interossei arc its flexors. Its presence adds 
streugth to the grasp, and in the forefinger is otherwi1:1e useful ; but it is not 
pretty. 
EXARTICULATIO~ AT A METACARPO·PHALA:NGEAL JOINT.-The hand is 

held as above, the sou ml fingers being drawn well aside and somewhat flexed. 
The surgeon takes the flnger to be removed in his Jeft hand, inserts the point 
of a bistoury in the dorsal aspect about three-quarters of an inch above the 
prominence of the knuckle, aud makes a rncquet-incision by cutting through 
the skin in the mid-line of the rligit almost to the level of the web; a little 
abo'\"e this an oval cut round the finger commences and occupies the lowest 
flex.or fold in front of the joint; it is best macle by carrying the knife for a 
short distance toward the web on the surgeon1s left, then returning to the end 
of' the struight incision to cut round the side of the finger on the surgeon's right, 
and as far across the palmar surface as poEsible, and, lastly, carrying the 
knife under the finger from the left side and connecting the ends of the last 
and first incisions. The fii1ger is now forcibly extended, the fiexor tendons 
cut as high as pos~ible, the joint opened fro~n the front, and the finger re­
moved by a combination of extension , twisting, and cutting. The digital 
arteries are tied, n horsehair drain inserted, and the wound closed. 

\Vhen it is desirable to diminish deformity, even at the expense of some 
utility, the head of the metacarpal bone should be cut off with bone forceps, 
placed-not vertical, as in Fig. 343-but sloping downward and forward, to 
prevent a prominence on the dorsum, and to 
allow the other fiugers to be brought closer Fm. 343. 
to"ether, so that the loss of the digit is less 
no'ticeable. This should not be done on the 
hand CJf a laboring man, as some strength is 
thereby eacrificed. Care should be tak~u, 
during the nf'ter·treatrueut, to keep the fin­
gers parallel, that they may not. cross at the 
tips. ' 

fifin ~~e~~~~1~al~1,1 etl~1:ai~t~: ~~~c=~~00stoau~~ 
slope downwarrl from the free sid~. . 

Exrrrtictdution of the thumb tvlth its meta.­
carpal bone h1 best effected by means of a rac­
q11et-inci8io11, beginning a little above the 

~~~:~~~~a~~~rt1~1:1 ~~~e~n~~~= ::· at~1:v:~~~c~f b~~l~ Rt·1uoving thr 1;::;~.~r a metawiii11 

ThP auterior flap is firat. dissected up; then, . . . . 

~:~;f:.~! 1 ~0~,:oii~i 1f;o:f~f1:~cl ~~e t~eetrac:~·;~i~~~f~~:a1b;~~:1 ~ut~1l,~u ~;11:~ i~ 
58 
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all the time, whilst the thumb is strongly abducted. The joint is opened 
from within, care being taken not to wound the radial artery, which lies 
close to the base of the bone. 

Fio.344. 

An anterior flap by transfixion gives a very similar result, the chief differ­
ence being that a srunll strip of skin, which can be well spared, is sacrificed. 
The thurub being abducted, a bistoury is inserted near the metacR.rpo­
pbalangeal joint, its point is thrust between the bone and the muscles of the 
ball of the thumb, as close to the bone as possible, and brought out just 
above the articulation with the trapezium (Fig. 344). The bi:;toury is then 
made to cut its way outw:nd, and the point of' the knife is carried from its 
point of emergence, round the metacarpo-phalangeal joint, down the inner 
edge of the bone, to the point of entry of the bistoury (Fig. 34.5); the knife 

Frn.345. 

now runs down the inner side of the bone and exarticulation is effected as 
above directed. 

Exarticulation qf the Jvlh finger with il.s metacarpal bone is performed by a 
racquet-incision startiu~ just above the carpo-metacarpal joiut, running 
down the ulnar edge of the dorsum of the metacarpal, :ul(l encircling the 
root of the finger. Everything is raised from the bone, the kuife is passed 
down its outer side, and whilst the finger is strongly abducted the metacarpal 
is disarticulated from the unciform. 

When a metacarpal bone 1's alone diseased it should usually be extirpated 
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subperiosteally, through an incision from joint to joint on to its subcutaneous 
border, the corresponding phalanges being left. Should the phalanges prove 
usele:zs, they may be removed subsequently. 

It is a standard rule never to remove any more of the hand than is abso­
lutely necc~sary. In cases of crush, powder explosions, and similar injuries, 
if enough of one digit to form a hook can be saved, it will be better than 
any artificial hancl. 'Vith regard to the thumb and the first of the fingers, 
these remarks have special force. Every one-quarter inch of either is of 
value. In crushes and laceration from explosions no set operation is usually 
poi;sible i so soon as it is evident what parts are dead they should be removed, 
flaps fai~hioned, and bones cut through with forceps as low down as possible. 

ExARTlCULATIO:N AT THE 'V1w:1T.-1. The circular-or, preferably, modi­
fied circular-method gives a very good result in this situation i the length 
of the covering on either aspect should equal, or nearly equal, the antero­
posterior diameter of the wrist, measured n.t a line joining the styloid pro­
cesses. The tendons are cut by a circular sweep just below the styloid 
processes; the joint is opened by a cut across the back of the fully flexed 
wrist, the convexity upward of the carpus being remembered; a lateral liga­
ment is then cut through, the knife carried across the joint, and the remain­
ing attachments of the hand divided. Finally the styloid processes of the 
rad ius and ulna are removed with forceps, any hanging tendons cut short, 
aud the integuments are brought together. 

2. Flaps.-A skin flap may be raised by dissection from either the dorsal 
or pal mar aspect of the limb: in the latter case everything down to the 

FIG. 340 

FhlJ>llhll!Utation o.tthe wri~t; cutting Jllllmarllnp rrow within out 

long tendon~ 8houlcl be included that the sup.erficial. pal mar arch m~~ con ­
tinue to supply the teguments, and some care 1s requ1r~d abo~t _the p1s1f1.mn 
bone, lest the ulnar be wounded i a short flap should, if po~s1ble1 be ra1seJ. 
011 the opposite side, but is nut absolutely necessary. The long tendons and 
jnint are dealt with as above. A posterior long flap lies be:st Ill position; a. 
Tco.le'8 amputation is sometimes done here. The method shown in Fig. 3-16 
of rni~inq a !:ihort posterior fln.p, opening the joint, and cutting a long 
anterior fl.tp from within uut, is very unsatisfactory, on ac~ount of the shape 
of the joint surfaces, aud difficulty in avoiding the unciform process and 
~~~ . . . 

The radial nrtery and, usunlly, its supaficwl volar branch i the contmua­
tions of the' ttl1wr to the hand; and sometimes au abnormal median artery 
going with the nerve of the same name, will require ligature after this 
operation. 
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A'.'IPUTATW~ OF TllE FOREAR:\l should be performed as low as po8sible: 
it is surprisingly easy to creep up higher than was intended. 

1. A circular amputation can be done near the wrist, but where the limb 
is increasing rapidly iu size, a modified circular only is possihle. )[ore than 
a diameter of skin-co\'eriug should be provided nod folde1l back, then the 
superficial muscles are divided and allowed to retract, nud la~tly, the inter­
osseous membrane and deep muscle are divided, the knife being thrust from 
above and from below between the bones, and used to clean them as in Fig. 
357. The soft parts may be strippe<l up for a little from the bones and 
interosseous membrane befoi·e applying the saw, but the iuterosseous arteries 
should not be cut a secoud time. 

The radial, 1.tlnar, and one or two interosseowJ arteries require tying. 
2. Flaps should always be made by dissection; for trnnsfixion-though it 

looks nice in a picture (Fig. 347)-is difficult or impossible on the back of 

FIG. 347 

Arnputotlion of foreitrm: fonnntion of posterior !hp by transfb:ion. 

the forearm, and, on the front, leads to the pressure of a large mass of 
muscle ill the flap i further, the flaps, especially the posterior, are often 
faulty in shape, being narrow-based and pointed, and ~ometimes it is im­
possible to bring the knife out the second time at the puncture on the far 
side; so a bridge of skin is left for subsequent division . The combined flap 
and circular method (p. 912), with the posterior flap the longer, is very good; 
but sometim<'s the flaps must be equal, or the anterior the longer. The deep 
parts are tretited as above directed. 
EXARTICULAT[Q~ AT THE ELBOW is best performed by the modified circular 

method, the third incision (through the deepest muscles) being ma<le on the 
level of the head of the radius; the flaps being held up aud the elbow forcibly 
extended, the joint is opened by division of the external lateral and anterior 
ligaments (the obliquity, down and in, of the lower end of the humerus being 
remembered). 'l.'hen the forearm bones are wrenched backward, the internal 
lateral ligament divided, the olecranon di~secte<l out, and the forearm 
removed. 

Some make n short po.~terior flap, open the joint round the olecranon, pasi:i 
the knife through the articulation, and cut a long anterior flap from within 
out; but this is more rlifficult, and gives no better result than making the 
anterior ffap by transfixion. 

A>rPU'l'A'l'lON OF THE ARM. -1. The circular (Fig. 335) and modified 
circ1dar methods are here seen at their best. Nothing need be added to the 
general description uf the operation (p. 906). 
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2. An.tcro-posterior flaps by dissection, the anterior being the longer, or the 
combined flap and cfrcular method (p. 912), will give a good result. In case 
of need the tlaps (or one long flap) may be placed in any position . Antero­
posterior or lateral flaps, by transfixion, are easily made, but are objection­
able; the vessels should lie in the posterior or inner flap respectively. 

Besides the brachia[ artery, which is found in close relation to the median 
nene in front and to the inner side of the bone, the superior pro.funda, found 
behind and to the outer side with the rnusculo-spira.l nerve, and the inferior 
profunda, found to the inner side with the ulnar nerve, usually require 
ligatures. 

EXARTICULATION .AT THE STIOULDER may be performed in many ways: 
1. By the Oval or Rcwquet 11icision.- The patient, for all shoulder-amputa­

tions, lies 1 serni-l'ecumbent, upon a low table, with the damaged shoulder 
projecting beyond the edge. 

If an excision is contemplated, a straight cut, down to bone and four 
inches or more long, is made in the line of the limb (which is lying naturally 

Fro. 348. Fro.349. 

by the side), starting close below the clavicle, and a little outside the cora­
coid process; the capsule of the joint should be opened by the cut; a £uger 
introduced should feel the bicipitul groove, and, unless it is destroyed, the 
biceps tendon may, in some cases of injury, be dra\~n aside and eaved" Now, 
rendering first one, then the other, edge of the cut 1u the capsule as tight as 
possible by hooking the left thumb beneath it, and having the humerus 
rotated strongly in the oppo:;ite direction, pass inn scalpel beneath t~e thumb 
and, cutting on to tbe bone, detach fro~ it the capsul~ and the pericaps?1ar 
tendons (sub-, infra·, and Sllpra-scapul~ns and teres.mrn.). The head ol the 
boue can now be protrude<l and examined by carryrng the e1bow back, and 
pushing it upward. If excision is decided upon, the neck is cleared, and the 
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head of the bone sawn off, whilst it is steadied with lion-forceps; then the 
capsule is sharp·spooned or dissected out with scissors when it is granulating, 
and the wound clo~ed and drained-best through a posterior button·hole. 
But if amputation is necessary, extend the incision to six inches or more, nnd 
from its lower end carry an oblique ornl skin·deep cut round the limb, thus 
completing a racquet incision; dissect up the skin and fat for an inch along 
the vertical, and for more than an inch along the oval margin; then the 
deltoid also is raised in the outer flap until the humerus is bared, ns in Fig. 
349, and is attached only by the great vessels an<l nerves and tissues arouud 
them. The surgeon now passes his knife through the joint, and cuts down 
close to the humerus till the line up to which the skin has been raised is 
reached; and he cuts direclly inward here so soon as the assistant, whose 
thumbs have followed the knifo, says that he has the axillary artery securely 
in his grasp. The vessels are now tied, the edges brought together, and a 
large tube introduced posteriorly. 

The advantages of the method are that it gives ample covering and an 
excellent stump; the surgeon has the choice between excision aud amputa­
tion, the first incision being the best known for excision; should amputation 
be decided upon it can be rapidly carried out, the head b('ing already dis­
articulated; there is practically no bleeding up to this point, and, if without 
skilled assistance, the surgeon himself can, with his left hand, take the axil­
lary in the flap. But the operation cannot be done when the head and neck 
of the humerus are so smashed that even with lion-forceps the rotatory 
movements cannot be performed, nor is it possible when the bead is enlarged 
by new growth. In such cases we must have recourse to the following: 

2. Intero·exlernal flaps-formed by dissection or transfixion. 
In operating by dissection some surgeons prefer in this situation to stand 

facing the patient and to take the arm, leaving the external flap to be raised 
by au aesistant; others stand out.side either limb and themselves take the 
flap. 

Supposing the surgeon to take the arm and to be operating ou the right 
side, he carries the limb inward and forward and, crossing his hands, marks 
out a flap beginning below the spine and the scapula near its root, passing 
above the angle between the arm and trunk down to the insertion of the 
deltoid, and there making a well-rounded turn, ascends to just outside the 
coracoid i the assistant everts the skin below and the surgeon diesects up a 
Jight flap, taking more and more deltoid in the upper half. The arm being 
now strongly adducted, the capsule is opened by a strong cut upon the head 
of the bone, the knife is passed between the scapula and humerus and clown 
along the iuner side of the latter for a sufficient distance; then directly in­
ward so soon as the assistant holds the vessels securely. On the left ~ide the 
outer flap is begun in front. When the surgeon takes the flap-which is, on 
the whole, best-he starts in front to mark out either flap, crossing his hands 
a little in dissecting up on the left side. This method ulso gives very good 
results i it can be applied in all cases; the wound is rather larger than after 
the oval method. The weight of the inner flap does not act deleteriously. 

The operation by transfix ion is not to be recommended, on account of the 
difficulty in carrying the knife sufficiently far round the prominence of the 
hea<l of the humerus to get a wide-based, well-rounded, external fiitp, which 
necessarily contains all the deltoid. The completion of the operation is the 
same as in the h1st case. 
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A~lPL"T.ATIOXS AXD EXARTIC~L..lTJOXS OF TIIE LOWER LIMB. 

Exarticulation. o.f the second and third J>halanges is performed exnctly as in 
the haud, but is more rart:ly required. 

For met~ods of temporarily controlling hemorrhage at various heights in 
the lower Jimb, see page 355. . 

Exrirticulalion at a metatarso-phalangeal joint is performed by a racquet­
incision as in the hand; but these joints in the foot lie much further above 
the web than do the corresponding joints in the hand. The rule is that the 
metatarso-phnlangeal joint lies as much above the web as the point of the 
toe projects beyond it. The straight part of the incision should, therefore, 
begin on the dorsum, one to one and one.half inches above the web. Dis­
articulation is effected from below, the toe being wrenched strongly upward. 
The head of the metatarsal bone should not be rf!moved if it can be avoided, 
width of tread being essential to stability. 

In the case of the great toe, special care must be taken to provide loose 
covering for the large head of its metatarsal. If poesible, the oval incision 
should not begin until the level of the web is reached. A tight scar here is 
a source of great trouble, and short flaps are likely to lead to very slow 
healing. Loss of the great toe destroys all springiness in stepping forward; 
loss of the head of the metatarsal causes marked lameness. 

Exarticulation of se.veral or all the toes may be required in cases of crush or 
of frost-bite. A transverse incision is made upon the dorsal aspect and as 
Jong a flap as possible raised here ; the tendons are divided over the joints 
upon which they act. Then a corresponding palmar flap is raised. the toes 
successively wrenched up, the joints open from below, and the toes removed 
one after another. The flaps are then brought together over the heads of 
the metatarsal bones. 

Exarliculu.tiun of the great toe with its wetatarsal bone may be performed 
through a simple racquct·incision (Fig. 341), starting a little above the 

Fm 350. 

neruo\nlof head of fln.t mctntarsnl with bone-forcl·I'~· 

tnrso·metatarsal joint on its dorsal aspect; but it is much facilitated by add­
ing upon the inlier side of the foot a vertical cut, not invading the sole, 
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which lies over the joint between the first metatarsal and the internul cunei­
form, and joins the commencement of the racquet-inch: ion. An inkrnal flllp 
is thrown down, the knife being kept close to the bone; then, the toe being 
drawn strongly up and in, the knife is passed up al11ng its outer side of the 
base, the tendon of the peroneus lon_qus is divided, the joint opened, all liga­
ments cut, and the toe removed. The dorsal nrtery should not be wounded 
as it turns down through the first space into the sole. 

Fw.351. 

If possible, the base of the bone, and the attachment of the long peronenl 
tendon, should be preserved, the tendon being an important support of the 
arch of the foot. 'Vhen exarticulation is not required a simple racquet- , 
incision suffices. In dividing a metatarsal bone, the forceps or saw should 
be applied obliquely-not vertically as in Fig. 350-that no prominent angle 
shall remain upon the dorsum. 

The FIFTil TOE AND ITS Ml~TATARSAL may be similarly removed: the inci­
sion is shown in Fig. 351, s.i\f. 

Ex.\RTICUL.\TrON OF AJ.-L 'fHE METATARSAL BONES (tarso-metatanal exar­
ticulation) is a dissectiug-room operation, the key to the performance of 
which is a knowledge of the line of the tarso-metatnrsal articulations. The 
foot is held at right angles to the leg by au assistant; the surgeon sits down 
facing the sole and feels for the tubercle of the fifth metatarsa.l and the first 
tarso-metatarsal joint. [If thia cannot be felt it may be taken ns lying one 
inch in front of the tubercle of the navicular bone.] Marking these two points 
with a finger and thumb, he sinks his knife into the d1argin of the foot opposite 
that spot which lies to his own left, cuts up along the margin to opposite the 
head of the metatar!'<al (Fig. 351, T.M., T.M.C.), then turas roundly and cros~es 
the foot obliquely, following the line of the heads of the metatarsals; turns 
roundly again and cuts along the other margin of the foot up to the second 
point. This flap is dissected up to its base by strong si<le-to-sicle cuts which 
sink more and more deeply into the arch of the foot, ultimately reaching the 
bones. The surgeon now stands, and seizing the metatarBus in his left hand, 
depresses it somewhat and connects the extremities of the plantar incision 
by a cut across the <lorsum, slightly convex toward the toes (Fig. 3.Jl, T.M., 
T.M.); a short flap is raised here and held out of the way, the metatarsus is 
strongly depressed, the ten(lons are dividerl, aurl the tarso·metatarsal joints 
arc opened by a few wcll-direcLed sweeps of the knife across the 1.lor:)um-first, 
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those of the fifth, fourth, and third toes, lying almost in line, ami led to by 
the tubercle of the fifth metatarsal, then that of the second, one-eighth inch 
higher up, and, lastly, that of the first, one-quarter inch lower down (Fig. 
352). But although all these joints may be gaping on 
the dorsum, even strong pressure may fa.ii to separate the Fw. 332. 
metatari:.us from the tarsus, so stout is the intt:!rosseous ~ _ :- ~ 
ligan;ient biuJing. the second .metatarsal to t~e internal {F~-___; _ ~ 
cuneiform i the pomt of the knife must be sunk rn between - _R> 

these bones-care being taken not to transfix the plantar 
flap-and as the ligament is divided, the metatarsus 
yields to the pressure made upon it with a loud crack. 
rrhe few remaining bands are divided, the vessels secured, 
and the plantar flap turned up and attached to the dorsal. 
It will be noticed that by following the line of the heads 
of the metatarsals, a p1antar flap has been m1t which is 
longest on the inner side where the foot is deepest. This 
shape is not nearly so well obtained when the sr;le flap is 
cut from within out after disarticulation, as in Fig. 3!53. 

This operation is sometimes spoken of as Rey's, whilst 
that of sawing across the metatarsus, above the disease, 
which is employed in practical surgery, is called Lis­
frauc's: as a matter of fact, Hey performed both these 
operations Observations, third edition, p. 552). 

In cases of injury, both this and the next operation 
may be performed by means of a longe1· dorsal and shorter 
plantar finp. 

CrrOPART's, OR THE TRANSVERSE TARSAL, EXAHTICU­

LATION is performed through the transverse tarsal articulation, 'i. e. 1 the 
astr:.igalo-navicular of the calcaneo-cuboid joints. The details of the opera-

Frn.353. 

Ctu.1p<lrt'~ 11m1111t:Hhln: formatiou of the l)i<mmr !lap from within out. 

tion are very like those of the Inst. The surgeon first marks with his 
finger alld thumb the tubercle of the navicular and the calcaneo-cuboid 
point, which 1ies one-half ~nch behind the tubercle of the fifth metatarsal, 
and cuts a plantar flap (Fig. 351, c., T.M.C.) es:tending forwa.rd from rather 
above these points to the heads of the metatarsals; then raises a short dorsal 
flap (c., c.), divides the extensor tendons and ext. brev. dig., opens the 
astragalo-uavicular and calcaneo-cuboid joints and disarticulrites from above. 
Care must be t:iken not to open by mistake tbe ankle-joint., the synovial 
membrune of which es:tends to the neck of the astragalus. Fig. 353 repre-
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sen ts the formation of the plantar flap from within oul, which is more difficult 
and less satisfactory than dissection . If the heel be drawn up after thi~ opera­
tion, as it not uncommonly is,fiivision of the tencloAchilli~ may he required. 

Io these amputations the dorsal artery of the fuot 1 anrl the extt>rnal and 
internal plantar or digit 11 l branches usually rt:quire ligature. 

8YME1S AMPUTATJOS TIIROL'(;U 1'IIE AXKLE·JOINT cun~icts in the rpmoval 
of the entire foot, the skin of the heel being preserved as the most natural 

covering for the stump. The surgeon fir:$t finds 
Fio. !l.'.i4 the tip of the external malleolus, a111l then 

marks a poiut exactly opposite to it, abont one­
half inch behind and below the iuner malleolus. 
These points are joined by two inchiirins, oue 
passing down and slightly back (Fig. 351, s.), 
and the other straight across the dursum so as 
to cross the sole over the front of the p1)sterior 
tubercles of the os calcis (Fig. 351, S.P.). If 
the first incision be placed ns directed, there 
will be little difficulty ill the next slt:pi which 
is to dissect the lower flap from the os calC'is. 
In doiog this the foot is strongly flexed hy the 
assistant, and the surgeon's kft thumb-nail 
drags back the flap; the edge of the knife must 
cut always upon the bone, the point ntver being 
inserted beneath the flap to detach it quickly; 
this error is often responsible for sloughing of 
tbe flap, which is nourisb('d chiefly by the cal­

The •lightly cuii-~liaped heel-flap in caneal branches of the external plautar and by 
Symu'• operation. the posterior peroneal. The foot is then forcibly 

extended, the anterior incision deepened bolJly 
into the ankle-joint, the lateral ligaments are divided, and the foot removed. 
The malleoli are then cleared, sawn off (Fig. 351, n.), and a piece must be 
cut off the tibia, if diseased; in cases of arthritis of the ankle it is well to 
remove also the small vertical surfaces of tibia and fibula, between which 
the synovial membrane runs up. A small incision is then m:l.de in the most 
dependent part of the heel flap, through which a few pieces of cnrbolized 
catgut are passed, their ends being brought out on either side between the 
flaps. These act as an efficient drain, and do not require removal. 

At Guy's Hospital and many other schools Syme's operation has been 
modified thus: After marking out both flaps, the surgeon stands, extends 
the ankle strongly and disarticulates at once, then, keeping the edge of his 
knife turned carefully toward the bone, he dissects the os calcis out of the 
heel flap from above, extending the foot more and more with his left band. 
This is by many considered the easier method. 

Rarely an internal or an external flap is the only covering that can be 
obtained without going higher than the ankle. 

PrnooOFF's AMPUTATJO" Tnnoumr THE ANKT,E (modijied).-Take the 
same points as for Syme's operation and make a siruilar dorsal incision 
(Fig. 351, s.P.); but the plantar incision crosses the sole at the level of the 
tubercle of the fifth metatarsal (P.), the blade of the knife being kept 
during the cross cut in the plane of the incision so as to leaven. bevelled 
edge. The ankle·joint is now fully opened and a Butcher's saw1 or one with 
a narrow blade and movable back, is placed behinrl the astragalus and made 
to cut. its way through the os calcis in the line of the plantar incisi<m (s.c.); 
the foot i~ thus set free. The malleoli are cleared and sawn off together 
with a thiu slice of the tibia (n.), the heel flap is brought up and wired to 
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the tibia-the ten,lo Achillis being di,·i<led if there is much tension-and 
the edges nre unite<l by sutures. As a rule, no drains are inserted . 

A very handy method of duiog this operation ia described by Pirrie, of 
Aberdeen. After the cut ncross the sole, the saw is at once applied, and the 
os calcis divided from below in the line of this incision. The anterior cross­
cut is then made a little above the ankle-joint, and the malleoli sawn off 
without opening it. The two wounds are then connected at their posterior 
corner by dividing the tendinous and ligaruentous structures behind the 
joint. A very neat stump mny be thus mn<le very expeditiously, and with 
little di:;turbnnce of the parts. · · 

The great object in this modified Pirogoff's amputation is to mnke a very 
oblique section of the os cnlcis, that its sawn surface may be large, and that 
little twisting of the bone may be required to apply it to the tibia i the 
cut across the sole must, therefore, be carried at least as far forward as 
indicated. 

Byrne's and Pirogofi''s (modified) amputations give the best two stumps in 
the body, the whole weight being often borne upon the toug-h skin of the 
heel. Pirogoff's leaves a. stump little shorter than the uutural limb, but a 
simple round boot makes Syme's stump its equal in this r1::-pect. Syme's 
amputation is much more frequently applicable than Pirog11ff's, which is of 
use mainly in cases of injury of the foot i in cases of tubercular disease not 
affecting the astragalus an amputation through the tar:sus will suffice, but 
when the astragalus is diseased, the probability is that the os calcis also is 
affected, or thnt it will become so if left in the finp. 'Vhen the saw-cut 
through the os cnlcis is made vertically instead of obliquely, there is much 
tension on the tendo Achillis and consequent tendency to displacement of 
the os en.leis when it is brought into place, and the weight is bo~ne on the 
tender skin at the back of the heel instead of on the plantar surface of the 
heel. The greater length of Pirogoff's stump makes it the more difficult to 
fit an artificial foot. 

AMPUTATION OF TITE LEG.-Almost every method of amputation bas been 
practised in the leg. 

TEALE's A>iPUTATION (Fig. 355).-The lower third of the leg is the seat 
of election for this method; higher up it becomes too wasteful to be practised 
except in very unusual cased of destruction of soft parts on the posterior 

FIG. ;i55. 

Teale's11m1•utation(aCter'l'e11le). 

aspect of the limb, anrl. the t~udency of so long a flap_ to slough must alwai:s 
be considerable. The inclusion of all the soft parts 10 the flap reduces this 
dnuger to a minimum, but has obvious disadvantages connected with it. 
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'fhe combined jfap and circular amputation (Fig. 350, b) ~ives nn equally 
goo<l. result :is rt'gard::s ability to bear weight, and is more generally applic­
able. Anterior nml posterior skin-flaps, of length equal l't;spectively to two­
thirds and one-third of the diameter of the limb, ure rai"·~<l and ~epnrated 
from the deep part.., for one-half of an inch or so ab11\~e their angles of union; 
hne the calf musclts are di\'ided by a single sweep (1), anrl n little higher 
(2) the muscles attached to the bonei:i and the large ns:oels are di\"ided thus: 
the knife is thrust through from the front between the bones, close to that 
one which is farthest from the surgeon, and made to divide the anterior 
muscles by cutting against the bone nearest to the surgeon, round which it 

Frn.:3J6. 

11,TC'ah.''•nU>J•Utatiu11nliv,·,.ankll'. b,c1m1l1ine.Jflapan.Jcircul11r111 .. thn•latmiJ.'leofle;: 1,c:rcularcut 

through IUJIC'lfi< ia\ mu,..·lt ; 2, tl1ruug:l1 d,.q1 nm~d"~- e, am1 ut..~i.,n l•y lut• rut h< Oli•d nn1 thruui;l1 knee. 
d, moJifi,d irculara1n11ut,• ivntUrv11gb Juwertl•1rtlof th;tb; lund2a.sin b. llutctd linC'earesaw~ut,;. 

circles. It is next thru!5t through close to this bone from behind, and made 
to complete the division of the posterior muscles by cutting ngainst the bone 
farthest from the surgeon; ns it is withdrawn it is inclined so ns to divide 

sofr. parts on the posterior aspect of this 
}"w. 3.;;. bone. Lastly, the heel of the knife is placed 

on the far side of the most distant bone, 
and a circular sweep is made which divides 
any remaining soft parts. 'Vi th nn elevator 
the periosteum may now be raised from the 
hones up to the point of sawing : to facil ­
itate this on the fibular side it is usually 
necessary to prolong the ~kia incision up 
to the Jine of amputation (Lister), the mus­
cles and septa are here so closely adherent. 
The thumb·nail easily separates the muscles 
and vessel.s from the interrisse<>US membrane 
(Teale), and they are quicklystrippe<l from 
the tibia when the periosteum is not raised. 
Care must be taken not to wound a1rain the 
vessels. The bones are now sawii across 
(p. 90-5 ). Syme usually commenced by 
making a short cut obliquely downward 
to remove the projecting corner of the 
tibia, and then reapplied the saw v1:::r­

tically over the end of the oblique cut. 
In the lnwt~r tbird of the leg the anterior flap must equlll the diameter in 

length to throw the ~car behiud the bones. 
L.\TER . .\L HOODED FLAPS were introduced by Stephen Smith, of New 

York, and arc largely employed iu America. It appears that they have 
also long heen used at Gny°• (Bryant, l!Ied. Chi1·. Trana., 1886, p.163). Two 
short lateral skin.flaps are marked out, and, from their angle of union 
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behind, an incision is carried up in the miUline to the point at which it is 
intended to saw the bones. The flaps and mnuchett of skin are now raised 
until more than a diameter of covering is provided, when the amputation is 
finished by the circular method as above. It is said that the scar lies alto~ 
gether behind tbe bone, that drainage is excellent, and union rapid. 

Flaps may be raised by dissection from other aspects of tbe limb, when it 
is very desirable to have the stump as long as possible. 

The long poslel'i01· flap by fransfixion exhibits fully the faults of this 
method. It is thus performed: A very short skin flap is raised from the 
front of the limb, the ends of the incision lying just behind the tibia and 
fibula; the knife is then placed in the end of the incision near to the sur­
geon and thrust across behind the bones to the opposite end-i::are being 

Fm. 358. 

ta.ken that it does not pass be.tween the bones, which it easily may do as the 
fibula lies posterior to the tibia-and a flap, containing most of the muscle 
of the calf and loog enough to cover the stump, jg cut; the bones are then 
cleared and sawn in the angle of the flaps. The flap is often very pointed. 
To diminish its weight, many surgeons remove much or all of the calf mus­
cles with scissors; this is certainly wise, but the method should never be 
employed except as a necessity. 

The modified circulm· method may be employed when the skin is healthy 
all round above a certain level. The free edges of the flaps should be 
rather more than one diameter below where the bone is to be sawn. The 
later proceedings are the same as in the combined flap and circular method. 
The result is least satisfactory where the bones are widest from before back 
-viz., in the lower third of the limb. 

The oval methocl (Fig. 340) is even more faulty than the long posterior 
flap by transfixion, for the posterior flap is usually short. 

In amputations oae inch below the head of the fibula the poplileal a1·tery 
only is divided i two inches below, the ant. and post. tibial; and three inches 
below

1 
the tibials and the peroneal: a short distance nbove the ankle the 

peroneal divides into anterior aud posterior branches. 
ExAUTICL'LATIO~ AT THE KNEE-JOINT.-In cases of injury requiring 

amputation so high 1 this is an excel1ent amputation; but for diseases of the 
knee it is necessRry to remove the diseased cartilage as well as the iuflamed 
synovial membraue, i e., to perform a supracondyloid amputation. 

The operatiou is best performed by lateral hooded flaps (Fig. 356, c, S. 
Smith). The incision commences one inch below the tuberc1e of tbe tibia, 
and runs back to the mid-line behind, funning a short convex flap, and then 
straight up to the flexure of the knee; a similar flap is marked out on the 
other side, the flap over the inner condyle being somewhat fuller than that 
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over the outer. The skin is raised, the lig. patellre divided, an<l the tibia re­
moved by cutting the capsule below the attachment to it of' the semilunar 
cartilflgcs. These are left on the condylea of the femur, and are of much 
service in preventing retraction of the flaps and keeping all the parts close 
together (Brinton, Bryant). The patella is left. The same advantng<'s are 
claimed for this method here as in the leg; also that septic osteomyelitis is 
less likely, as the bone is not opened, and that the mO\·ements of the stump 
are very strong owing to the very slight interference wiLh the iilsertion of 
muscles. Many surgeons experienced in the uperatiou have seen no incon-

venience arise from leaving the patella, and 
F10. 3.)~ doing so certainly saves dissection, dimin­

ishes the wound, and preserves the attach­
ment of the extensor; occasionally the bone 
is drawn up on the front of the thigh, but 
it is not evident that this would do any 
harm. 

Pollock recommended amputation here 
by anterior and posterior flaps, by dissection; 
the former starts from the level of the tibial 
articular surface and reaches five inches 
below the patella; the !alter is about half a.s 
Jong; both are squarish, with rounded angles. 
When the flaps are raised the ligamentum 
patellro is divided, the joint opened, and a 
knife passed through it from before back, 

Be8u1t or 11.mpu1a1ivn Ly lateral hooded dividing the ligaments and tendons, and 
flapetbrough th~ knee (Stt·i'hen :smith). freeing the tibia. Th~ patella, if healthy, 

is left. 
A long posterior flap (Syme) may be made by cutting through the joint 

from the front, aud then out rnme distance down the leg: the results are 
very bad . 

.Amputation fhrongh the condyles is a favorite operation, and is performed 
in mnny ways-a long anterior or long posterior flap, antero-posterior flaps, 
and Lister's modified circular method. 

The long ante1·ior flap was intrnduced by Carden, of Worcester, and, like 
Teale's amputation, is historicnlly important as marking the recognition of 
the value of this covering. Carden cut straight out behind, an<l obtained 
some excellent results; but a considerable posterior flap is required in this 
situation, because of the tendency of a single anterior flap to slough, of the 
frequent impossibility of obtaining so long a 8np, and of the very great 
tendency of the skin on the posterior aspect of the thigh to retract. Ampu­
tation by suitable anlero·posterior flaps gives gooJ re:sults, and may occa­
sionally be practised when Lister's still better method cannot. In these 
operations some surgeons remove the patella, others preserve it either intact 
or deprived of its C'artilage, according to the recommendation of Gritti; in 
the latter case it is hoped that the bone will unite with the cut surface of 
the femur, to which it might nowachiys be wired or pinued. 

Li:ster's modified circular amputation is thus performe<l: A cut is made 
straight across the front of the lirub at the level of the tubercle of the tibia1 

and the ends of this incision are joined by sweeping the knife, inclined at au 
angle of forty-five degrees to the axis of the leg, across the back of the Jimh, 
nod thus forming a very short posterior skin-flap. The limb is now bel<l up, 
this flap is dissected up, and tbeu the whole circle of skin and subcutaneous 
tissue is raised as in a circular amputation. The hamstring tendons are cut 
so soon as they are seen, for they retract greatly, and, if di\'ided later, would 
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shrink up far above the level of the same surface of bone, behind which there 
would then be an empty space. Next, by half bending the knee, the upper 
border of the patella is brought down below the fold of skin. A cut is made 
into the joint above it, the lower end of the femur cleared at the level of the 
upper margin of the patellar articular surface, the saw applied vertical to 
the shaft and parallel to the lower articular surface of the femur, and the 
condyles removed . 'Vhen the joint is much swollen from arthritis, the 
circular coveriug cannot be stripped up, and one or two lateral incisions 
must be made j and in these cases the leg may be removed so soon as a knife 
can pass above the tibia, the patella being dissected out later, and the end 
of the femur aud the synovial membrane removed. The advantages of this 
operation are: ample covering with the least sacrifice of length of Hmb, little 
tendency to slough owing to the form of the flap, and a stump capable of 
bearing a good deal of weight, the skin over the knee being accustomed to 
pressure. 

In all amputations through the knee or condyles, a hirge tube should be 
placed in the supl'apatellar pouch and brought out in the wound; suppura­
tion may necessitate a counter-opening into the pouch. 

AMPUTATIONS OF THE THIGH.-Here, again, most methods may be em­
ployed. Forroerly,jlaps hytransJuion (Fig. 336) were usually made-lateral 
in the lower third, where they alwaye rotate considerably, and antero-posterior 
higher up, the posterior being the longer, to allow of the excessive retraction 
in this aspect, which was, of course, much exaggerated by cutting the muscles 
long in ihe flap. Teale's amputation (Fig. 339) is much too wasteful to be 
practised here. Much better results are given by the combined flap and 
circular method, or by the modified cfrculm· (Fig. 356, d), which, owing to 
the position of the femur in the limb, leaves a scar well behind lhe bone; in 
no situation is the latter operation practised w.ith better results. It is well 
to remember as a rule here, that the posterior flap should, if possible, be as 
long as, or even slightly in excess at: the anterior, and shoulJ contain no 
muscle below the first sweep through the superficial muscles. 

ExAR'l'ICULATION AT THE IIIP has been performed for laceration of the 
soft parts of the thigh and compound fractures of the shaft and neck of the 
femur when no lower amputation is possible i extensive necrosis of the upper 
part of the shaft of the femur, or for disease of the hip·joint when excision 
bas failed to relieve and the patient is sinking; for sarcoma extending so 
high that recurrence after lowe1· amputation is likely, or for recurrent 
sarcoma of a stump; rarely, for painful or diseased stump, after amputation 

hi9A~~gh still high, the mortality after this operation has been sinking de­
cidedly of late years, chiefly on account of the better arrest of bleeding, the 
saving of the blood in the limb, and the employment of better methods of 
amputation by which prevention of sepsis and diminution of shock are pos­
sible. As a primary or intermediate procedure it is very fatal-90-95 per 
cent. of the cases dying; after secondary operation~, about 70 per cent. die; 
whilst after operations for dise&se, only 42 per cent. die. 

Hemorrhage nmy be controlled by any of the methods given at p. 357, by 
a finger on the external iliac above P ou part's ligament, or by simply taking 
the femm·al in the flap befo1·e it is cut through ~.ud quickly clamping smaller 
vessels. 

(1) ANTERO·POSTERTOn FLAP BY TRANSFrxro~.-This was the operation 
usually performed up to a few years ago, when Fumeaux Jordon advocated 
the use of a Ntcquet-incision (see below). 

The patient's hips are brought to the edge of the table, the sound limb 
fastened to a leg, the trunk held on the table1 and the scrotum raised out of 
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the way of the knife. The thigh having been slightly bent and abducted, 
to aruputate the left limb the knife is entered between the upper nod middle 

.FIG. 31;0 

"Exarticulation at hip l'Y tronFfixivD; nnt~riurtl11.p cut nnd roiseol, h~·:ul 4li ,nio·ulat· ol, knife p.1'-sed bebinJ 
bone lo cut po~kriurl!ap 

thirds of a Hoe drawn from the anterior superior spine of the ileum to the 
great trochauter, and pushed obliquely inward and downward across the 
capsule of the joint to a point about two inches below the tuberosity of the 
ischium; on the right side the knife is entered below the ischium and brought 
out below the iliac spine. A large anterior flap is made, about six or seven 
inches long, in which the femoral is firmly grasped by an assistant before the 
cut outward is made; when completed, the flap is drawn well up. The 
anterior part of the capsular ligament, already laid bare, ii:; then d ivided by 
a strong cut on to the head of the bone remltred prominent by forcible ex­
tension and rotation out of the limh; the hea<l is forced out, the ligamentum 
teres cut through, and the disarticulalion completed. The knifo is then 
carried through the joint over the trochanter (Fig. 360), the muscles attached 
to which have been divided, and, the hip being somewhat flexed once the 
knife is behind the bone, the posterior flap is made !'qruewhat small and thin, 
hy cutting from witltin out. 

(2) The mcquet·i11cision was adapted to this operation by Furneaux Jordan 
(Lancet, 187V, vol. i. p. 405), who points out that the cut surface is le;s exten­
sive than after amputntion by transfixion, and the nerves are cut further 
from the trunk; therefore union £hould be more rapid and sh(lck less. But 
this method bas the advantages also thnt the wound can without difficulty 
be kept aseptic and that the op1-ration can be <lone suh11erio::.tcally; more­
over, there is not the slightest use for hurry on the score of hemorrhage, frlr 
the only difficulty in the operatio11-gettiug the head out of the socket-is 
surmounted before nny \'e8:3el of importance is cut, :ind the femornl vessels 
can be taken in the flap by an assiotant, or even by the surgeou1 before they 
arc cut. 

i.H·ucus Beck 1 after much e:xperieuce in th is class of opi?rati\·e :-.urgcry at 
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Uuin•r.-il~· C dlege, tenches as follows: The patient is placed upon his sound 
eitle with his hips nt. the E!dg~ of the table; the souotl hip is fully flexed and 
kt:pt so Uy n barnlage pn .. ~iug frum abo\·e the knee round the neck; another 
ba111luge from the knt:e tn an upper leg of the table keeps thr. patient from 
slipping down. The limb to be removed i:; grasped abo\·e the knee by an 
a~ ... i~tant aud hel1l slightly ad•lucte1L Startiug abnut nue ::uul a half inch 
above the trochnntcr, the surgeon sinks a six-inch knifo into the IMne and 
cut.s downward on to the truchanter nod shaft of the femur to a point six or 
seven inch<·~ hdtJw the trochanter; then a rather sharp turn is made, and 
nn oval inci~ion slopin~ sliµ:htly duwn and in it. is begun-fir~t aw11y from 
the suq.~eon, then tmrnnls him-and crm1pletHl by a swec·p under the limb. 
The ekin, fat, nnd fascia shoulcl lllJW be di~::;ectcd up for three iuchcs or so. 
Next, the surgeon pu1:;hes his thumb into the ch:ft iu the mu:.cles above the 
trochanter, nnJ Jlllltiog them on the stretch, he cuts them away from the 
bone-first on one &ide, and then <m the other, the separation on the poste· 
rior a$pect being very free and carrie<l low down on the shn.ft. The limb is 
now strongly adducted nllll the surgeou makes a strong cut in Lhe line of the 
original incbiun into the joint, opens it and divi<les the capsule posteriorly, 
when further adduction and an upward push by the n~si:;tant, who places 
one hand high up imiide the thigh, dislocates the head; the round ligament 
and anterior portion of the capsule are thcu divided. The surgeon now 
ptts:-es his knifo O\'CI' the head of the bone, which the assistant drags out of 
the wny, cuts down close to the bone to a little u.bove the:: line up to which 
the skin has been reflected, aud the femoral n~sels having been compressed 
in the flap by an a:::sistant, the soft parts on the inner side are.divided from 
within out, whilst the thigh is brought to the straight po~itiou from one of 
extreme adduction . The ,·essels are then secured, the lower end of the 
stump sewn up quite close, and all drainage arrnn~ed for from the outer side. 

"~hen this 01wration i:s done for disen~e, it is often wi!!'e to rai~e the peri· 
ostPum from the_ bone through the first straight inci~ion; by S1) doing a rod 
of bone may form iu the stump sufficient to afford iu.-iCrtiou to the muscles, 
nn<I to ennble the patient to use an artitici~t1 limh. 

The dulics of the assistant holding the limb iu both the above operations 
nre very important, and, unles:s he understands nnd diocharges them intelli· 
gently, the difHculties arc much in~rcasl~d, as ii the case nL-M when the bone 
is broken and the )everaµ:e of tbe fomur lost; the hend :uul fragm~nts must 
tlwn be separately i:::eizecl with lion· (Fig. 333 J or scqucstrum· (Fig. 366) 
forceps nu<l clbsecte<l out. 

ArFECTIOxs OF STmrr;;. 

Retraction <1 ihc flr1rs and JJrulrusiou of the bone may occur .from the flaps 
having been cut t1>t1 short and brnught togt!ther \\·ith extl'n:-;1\·e ten:3ion or 
from any citn~e which lung prennts deep uui1n1 aud permi1s the elasticity 
an1l coutrnctility of the ti;-:.sues to act unoppo.,ed. Original shortne:5s, evi· 
<lent at the operntion, should usually be reme1lied at once by remornl of' a 
bit more bone; hut when it is iutentional, to gel as for away ns p1issiblefrom 
a morbid growth, button-sutures should be in~ertecl in sufH. i~~1t number to 
render the tclgcs free fl'lJm tl'n~iPn . \rith anti:•cptics and unif~n·m support 
rapid heal in~ nrny thus he obtained. If not, the t<:ndency to retract must 
be met by \\"f•ight·cxtcnsion npplie<l to a loop of strapping fixed to the fbps 
or by the rc·insertiun of' button-sutures; which foiling, removal of 1.aore bone 
is nccf~,.;nry . 
~TEcnos1s.-Dclny in healing is due usually to some nElcrosis of the end 

of the bone. Dt.'l\th of u mere scale will keep open a siuus for weeks or 
months; in the cn1:;e of the shaft of the fomu r, a complete ring uot uncom· 
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monly separates cr,ntaining the whole thickness of the bone below but con­
sisting above of longer or shorter spicules derived chiefly from the inner 
layers. Perhaps some small sequestra are due to the mechanical injury 
done to the bone; they are said to be more common after use of the ss.w 
than of the bone forceps. But the great majority are caused by a local septic 
traumatic osteomyelitis. 

Dij)i.1.~e septic traumatic osfeomyelitis is a very fatal affection, leading fre­
quently to pyrernia lsee p. 281). 

CON WAL 8TUMP.-1'1ost stumps become more or less conical in shape from 
wasting of their muscles; but a "conical stump" is one in which, O\\ing to 
original shortness or retraction of the flaps, union has only just managed to 
occur-the stump is conical from the first, the apex being formed by the 
bone covered by a thin red adherent cicatrix, coostaotly liable to u1cerate 
and unable to bear the least pressure or lrictioo . 

Tlie remedy is simple; the bone must be shortened either by a longitudinal 
incision over it on the side opposite the vessels, and sawing off a sufficient 
piece, removing also any ulcerated portion of the cicatrix; or if the projec­
tion be considerable, and the integuments generally very thin, by amputa­
tion higher, removing the entire end of the stump. 

Neurulgict of a stump sometimes arises because the truncated extremities 
of the oerv(S (which after amputation alwaJS become more or less bulbous) 
are too Jong aud adhere to the cicatrix., so as to be subject to constant com­
pression and exte~sion. Sometimes it is independent of any morbid state of 
the extremitiei:;; of the nerYes, but arises from some ascending neuritis (q. v.) . 
In many such cases, however, no local cause ls detectable, and the pain is 
evidently connected with an hysterical condition. The symptoms are ex­
treme irritability and tenderness, paroxysms of violent neuralgi~ pain, and 
spasms and twitchings of the muscles. If there be pain excited only by pres­
sure upon one tender spot, ·where perhaps a bulbous nerve-end may be felt, 
excision of this p~rt of the scar will probably cure. If the stump be conical 
treat as above directed. But when the pain and tenderness are diffuse, 
largely cutaneous, and characterized by the peculiarities of neuralgia or hys­
teria., the treatment must be general; paiutiog with lia. aconiti, Scott's oint­
ment worn as a plaster, emplast. plumbi, or belladonnre may i·elieve. Re­
am pu tatiou or nerve-stretching is usele:;;s in these cases. 

CHAPTER LY. 

EXCISIOK OF BONES AKD JOIKTS. 

I. EXCISION OF BONES may be required for injury, 11ecrosis, caries, or 
tumor. There is prulrnbly no bone in the body of which portions have 
not been rcrnnved for the above reasons, but complete remo\1al is much less 
common. "rhen small bont's are shattered by i11jury their fragmerHs may 
be picked out, any periosteum reeognized being spared. Acule necrosis 
ocClHsiunally leads to death of' the whole shaft of the long- limb-bones, which 
will require early or late remM1al (seque::;lrolomy, p. 285), when the joints 
at either end are unaffected; but secondary suppuration of a large joint 
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necessitates amputation. Caries of bones of the carpus and tarsus some­
time justifies their sub-periosteal excision, but the tendency to recurrence of 
the cli:Sease is so great that the operation is not very often practised; some 
excellent results have, however, been obtained by excising eYen large por­
tinns of the tarsus. Malignant tumors ham rendered necessary the removal 
of the clavic:le and scapula, also partial removal of cranial bones, rib:;, and 
pelvic bones; but malignant growths of the limb bones are best treated by 
aruputation at the joint a hove; or, in the case of the femur, sufficiently high 
to be well beyond the disease. Removal of tarsal bones-e. g., astragalus or 
cuboi1l-is sometimes undertaken to relieve deformity (p. 49±). 

REMOVAL OF TIU: CLAVICLE for tumor has rnrely been performed, and 
has given rise to the greatest difficulty on account of hemorrhage, and the 
importance of its posterior relations. A_ free incision along and extending 

· beyond the enrl of the bone1 and another at right angles to this will be 
required; the skin-flaps must be raised1 and if a bit of the boae near either 
end is free fro!ll growth, saw through it, and start thence to separate the 
growth from the great vessels and nef\'es; otherwise disarticulation at the 
outer end must be effected . Clamp-forceps would be constantly 1·equirecl.. 
and the operation would probably a:ffUrd an opportunity of carryiug out 
Treves's excellent suggestion for the treatment of air entering veius~i. e., 
immediately the noise characteristic of this is heard, to fill the wound with 
boracic lotion from a sponge kept ready iu case of need. This saves all 
delay in seeking for the veins at fault, and the vessel will soon be revealed 
by the escape of bubbles from it, which could not happen if the vein were 
compressed. 

The SCAPULA may be excised through a I-- -shaped incision along its spine 
and vertebral border, extending somewhat beyond these points; the flaps 
being raised, the acromiou is sawn through and left (if it is not dangerous 
to leave it) that the prominence of the shoulder 1nay be preserved, or disar­
ticulated, or the outer end of the clavicle also is removed; then t.he trape­
zius, cleltoicl, omohyoid, levator anguli 1 and rhomboids are divided near their 
attachments-together with the suprascapular vessels and nerve, and the 
posterior scapular vessels-the vertebral border is dragged from the thorax, 
and the serraLus divided close to the posterior margin 1 a band passed bet\\'een 
it ant.I the sub·scnpularis, and the bone drawn so far out that the COJ'acoid 
process may be sawn through, or the muscles detached from it; the knife 
now diYides the supra~ and infra·spinatus and teres miuur muscles, either 
clearing the neck of the bone (if the glenoid cavity cnn be safely left.), or 
opeuiug the shoulder·joint. The upper edge can now be drawn strongly 
from the body, when the knife must be made rapidly to divide the subscapu­
laris and teres major1 probably the upper edge of the latissimus, and nume­
rous branches of the subscapular vessels. The nearer the knife can be kept 
to the bone the less chance of wounding the main trunk of the subscapular. 
Bleeding may be checked by digital prnssure on the subclavian from the 

up~~~:~il~1~~ ~~:;~~~~~·of the tnrnor necessitates removal of the arm with 
the scapula; or1 when a tumor of the scapula is fungatiug largely, the ouly 
way to obtain covering after its removal may be to nmputate the arm, 
usi~1g its soft pnrts to hty on the thorax. The mortality after these serious 
operations has been unexpectedly slight. \\'hen the arm is preserved, espe­
cially if the neck of the scapula is cut through 1 it is usually a useful 
member. 

The COCCYX has been excised through a longitudinal incision when sub­
cutaneous divbion of all the structures round it has failed to relieve the pain 
of co cc yd ynia. 
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II. ExcnsIO:N OF JoI:\''n'. I~DlCATJOXs.-(1) 'Vtiund wilh t<pliuteriug 
of the bones, the damage not being so extcu~ive but that the Jimh, aftt:r 
removal of the fragments, will be useful (pp. 191, 2!J2, and 294). (2J :-3t·JHic 
suppurative arthritis following on wound, uncontrolled hy frt-e drairrnge, fix­
ation, and nutiseptic treatment. In these cabes, when po:-siblc, the inter­
mediary period should be tided over, if it has been thoroughly C:btablibhe<l 
before the patient is seen-secondary resections yielding n better re~ult. 
(3) Tubercular arthritis not improving under trentrr:.ent, or suppuratin;.r: 
there is still much difference of opinion on this suhjcct (Reep. 325). (4) 
Faulty ankylusi!:I and uld dislocation:; greatlx impairing the use of the limb; 
the JJropriety of excbion in these cases varies with the need of the patitnt 
for impnn·ed movement, his general health and age, the mortality and reoults 
ns rE>garils movemtnt of the excision in quc:-;tion. 

Exc1sroN OR AllPUTATIO:Y?-In <leci<ling between these we must 
con~icler: 

(1) The st((fe of the joint: If the disease or injury be so extensive that 
union is unlikely, or removal of the damaged parts would leave the limb 
usele8s, amputation must be done. "rith regard to length and strength these 
are of most importance in the lower limb-firmness as a prop being indeed 
essential here; in the upper limb the presen·ation of the hand and its move­
ments is all important. 

( 2) The gentral slate: Patients of highly tubercular nature, and especially 
such as are actually suffering from phthisis, are very bad subjects for excision. 

(3) Age: The removal of epiphyses in young children necessarily leads 
to extreme dwarfing of the limb, whilst after middle nge repair afler excisions 
for joint-disease is very imperfect. Most surgeons hold that excisions in the 
l01ver limb-except the hi1>-should not be done after thirty (though Gant 
and others have had successes even as late as fifly), but in the upper limb 
they may be practised later, other things being favorable. 

(-1) The relati\·c mortality and mrnlts ns regan.ls usefulness of excision 
and the alternative amputation must be borne in mind. 

(5) The po~,.;ibi1ity of keeping the joint aseptic is very important. 
GENEHAL POI:NTS.-(a) The incisions should be so planned as to give free 

access to the joint without injuring important ligaments, muscles, etc.; when 
in aseptic cas<.·s this cannot be avoided, tendons, bones, and uerves cut across 
must be carefully sutured. (b) In cases of tubercular disease great care 
should be taken to remove with kuife, forceps, and sci~.:sors, sharp spoon or 
gouge as much as pnssihle of the granulating synovial membrane and all 
foci from the bone-end. As a rule, partial excisions are to be avoided: the 
surgeon must exercise his discretion whether or not to remove a whole arti­
culation for \'<'I')" limited disease, but recurrence ia frequent after partial 
operations. (c) In cases of injury nil periosteum should be carefully pre­
served, as also the capsule the connection of which with the periosteum should 
not be destrop:d; but in ca8es of disease, at least iu the upper limb, where 
movement is more important than strength, many surgeons ri:gard the sub­
periosteal method as giving a poor result-the bone formed from the raised 
periosteum being sometimes so massh·e, rough, and mis-~lrnpen, as actually 
to limit the movl!ment of the joint about which it is thro\\"U out, whilst re· 
rnoval of the periosteum usually gives a satisfactory result. (<l) E\·ery effort 
should be made to render the prtrt aseptic and to obtain early healing of the 
skin-wound. (e) Ia the lower limb the most perfect fixation is desirable, but 
in the upper all the movements of the joint should be practised from an early 
date-pas~ively at first, then actively also-au<l regular maesage of the mus­
cles should be performed that atrophy may be combated. Both must be 
continued for weeks. Faradizntiou also may be used . 
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RESULTS.-The excision may effect all that could he expected, or it may 
be r1nly partially successful owing to deformity in cases where bony uuion 
should hltve, und bas, been eflCcted, or to stiffness owing to extensi\'e arlhe· 
sions where motion is desirer!. Failure may be due to continuance of the 
disease; or, in traumatic cases1 to spread of septic inflammation, extensive 
suppurntion of the soft parts1 caries of the bone.ends, non-union and hectic. 
In tbese cases the choice between reex:cision and amputation must be made, 
and depends chiefly on the lengths of bone removed at the first operation, 
aml the extent of the recurl'ent disease. Again 1 the wound may heal an(l a 
"flnil·joint" result: this is especially common in excisions for injury, and is 
usually a consefJueuce of too free remo\·al of bone, destructiou of the bone· 
furmiug power of the periosteum by free suppuration, imperfect fixation in 
the lower limb, exces...,we use of passive movement in the upper, or extreme 
atrophy of the patient's muscles. In some of these cases preservation of the 
periosteum would probably have led ton different result, but we have no 
means of selecting the cases of disease in which it is necessary; the peri· 
osteum should be preserl;'erl in all traumatic cases. Lastly, bony ankylosis 
may ensue, when a movable joint is desired: forcihle movement under 
chloroform should then be tried, but should it fail the joint must be fixed in 
that position in which it will be most useful. 

INSTRU!IIBNTS FOR ExcrsroNs.-In addition to those mentioned at p. 8-10, 
a specially slout and large scalpel in a strong handle, elevators, lion·forceps 
(Fig. 333), cutting bone·forceps-straight, elbowed, aad cunred-gouges, 
and a resection saw: either Butcher's (Fig. 361), of which the blade can be 

Fro. 361. 

set at any angle, and is nal'row enough to cut in a curve, and which con­
sequently must be handled with some skill to i.nake it cut in one plane; or a 
short, broad, stifT·backecl amputation saw wl11ch is used especially for tbe 
knee. In many cases a nanow saw with a 1110\'able back (Fig. 362) is useful. 
Two copper retractors and blunt hooks should be ready. 

It is always well to render the limb bloodless; and in cases of excision for 

F10.3G2. 

disease it is vel'y important to remove all tubercular and septic granulation­
tissue, afterwarU applying 1 in 20 carbolic, or 1 in 500 subliwnte1 lotion. 
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To avoid removing long pieced of bone lhe iwlid shell benealh the periosteum 
mav sometimes he <'ompletely scooped out. 

Excisions for injury con~ist usually in picking nnd drnj!ging out, through 
an enlarged wound, splinters of bone, and in protruding and rounding-off the 
ends of' the bones; thC'y admit of no formal description. The following opPra· 
tions serve as guides in the treatment of injuries but hnvC hel'n plnnne<l for 
ca~cs of disease. 

Excr~ION OF RPECL\L Jo1:sT~. 

Exrwrox OF THF. Rnour~01m.-The straight anterior incision dc::<cribcd and 
figured at p. 017, and about four inches long, is by far the lwst. This is in 
the line of the long head of the biceps, which should be preserved if' it be 
not destroyed by disense. The whole of the diseased !.'.' td should be removed 
with a s111all saw; but no more should be taken away than is necf'~:;nry, as 
such important muscles are attached close to the head. 1f the tuberosities 
must be removed, preserve the capsule and periosteum. The glenoi<l fossa 
rarely requires the appliration of the gouge; \\'hen it does the prognosis is 
usually had . The synovial membrane should he removed with a sharp­
spoon, sublimate lotion 1 in 500 applied, and then indoforru rubbed freely; 
a large tube is brought nut through an opening in the skin and dtltuid be­
hind (above the circumflex vessels and ne1Tes), and the anterior wound i~ 
closed rarefully. No splint is required: a goorl pad of anti!'ieptic wool in 
the axilla as part of the dressing, and a bandage fixing the arm until healing 
is fairly established, are all that is necessary. Then pas:;i,·e movement and 
massage must be regularly practised. As a rule, the arm, after excision of 
the head of the humerus, cannot be raised above a horizontal line, but all 
other movements shoul<l be present and strong. 

ExcrsroN OF THE ELnow.-The patient lies on his back, and the arm is 
held-with the elbow somewhat bent and the olecranon pointing as nearly 
upward as possible-by two assistants, one of whom grasps the upper, the 
other the forearm. A straight longitudinal incision, five or six inches Jong, 
is made a little inside the centre of tlie back of the joint, starting three 
inches above the olecranOn and sinking at once into the bone, then running 
down OYer the olecranon and a long the subcutaneous border of the ulnar. 

If it is intended to preserve the periosteum, this membrane is now elevated 
together with the tendinous insertion of the triceps and muscular fibres 
nrisiug from the process i but if the periosteuru is not to be saved these 
parts are shaved off as close as possible to the bone. By traction with the 
left thumb placed in the cut above the olecranoo, by keeping the edge of 
the scalpel constantly turned toward bone, and by varying the amount of 
flexion of the joint, it is easy to raise all the soft parts first on one side and 
then on the other as far as the epicondyles; on the inner side the ulnar 
nene will be raised with all care from its groove behind the inner condyle, 
and on the outer equal care must be taken not to injure the prolongation 
from the tendon of the triceps to the fascia over the auconeus, which is the 
chief connection left between the extensor muscle and the forearm boues. 
The joint is now flexed and the base of the olecrauon, having been deeply 
notched \\ith u. snw, i::s cut through with bone-forceps and the process i~ re­
moved. Forced flexion till arm and forearm are parallel and a touch or 
two of the knife on the lateral ligaments cause the joint to gape and per­
mits examination of the bone-e11ds. Now cause the humerus to protrude by 
drawing the forearm down, seize it with the lion-forceps, clear it for the saw 
by a sweep or two of the knife, and remo\•e as much as is neceEsary. The 
two epiconclyles should be left if pot<sible; the portion between them may be 
cut out into the shape of a horse-shoe. Tben the coroooid process and head 
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of the r.ar1ius are p;imilar.l~· removed, one after the other: the orhirular liga­
mt<nt lwu1~ ~pured if po:--~1hle. The wound is drained anti accurat1·ly brought 
togt>tber, and the j11int, in a pn~itinn of moderate fil'xinn, is wrapped in a 
large wo11l drt.'~~iug, rouuJ whit!h an eln::,:tic bandage is lightly coile<l. The 

Fir.. ~ I • 

llenth'~SJ>lint forexcihiun uf tho l'lhow. 

limb may be simply bid on a pillow: no spl int is required unlC'ss the dress­
ing ju~t clesc·ribed is imufficient to prevent lateral di:s1Jlare111rnt of the 
boue~; this is rum;t likely to occur after excision for injury. "'heu required, 
a simple angular splint ofle:n, jointed at the elbow, its ns good ns any. C. 
Heath's splint (Fig. 30:3) acts well, but the clamps be11cath the dreE-si11g open 
an en~y way for sepsis. VPry gentle passi\•e movement and shampooing 
should be begun nt the end of the flrat week when all goes well, and the 
patient must be encouraged to use his muscles as early as possible; but 
when a f11til-joint is likely, absolute fixation at a right nngle must be maiu­
taiued uutil tolerably firm uuion is establi:;hed. 

l\Iauy other incisions have been employed, especially t- and H cuts: they 
are now rarely used in much swollen joints to give room . But cross cuts 
should oe\1er extend deeper than the skin ; the elbow opened by the old H 

FIG. 364. 

incision is shown in Fig. 364, and 1 the triceps being cut across, complete loss 
of extension-power should not c:wse surprise. 

Hliter, from an experience of about forty cases, strongly recommends the 
followiu~ operation: A longitudinal cut two centimetres lung is made on to 
the inner epicondyle rather toward its flexnr aspect, and through it the com­
mon tendon and int. Int. ligament are divided clo::,e to the bone or elevated 
with the per iosteum. Next au iuci:;ion1 eight to ten centimetres long, is 
made on to the extrrual epicoudyle anrl most superficial part of the head of 
the radius. The ext. Int. ligament is divided 1 the soft parts sepnrated from 
the front and hack of the head of the radius, which is at once re111ove<l with 
n. fine snw or boue·forcep~ . There is uow room to introduce the forefinger 
into the joint, to stretch the rnpsule and strip it from the front nnd back of 
the humerus with no elevator or probe-pointed knife. If the fornarm is 
drawn over to the ulnar side the humerus protrudes easily through the long 
radial wound, leaving the ulnat" nerve, which has nut been touche<l 1 upon 
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~!~:nu~nea~1~i1:(i ~~~ ~t~t~fc~~=ri~:ewii8thtc~l~l;~cZ~l:~1scl·~;Hl ·~:1,~r~,~~~{a 11J11~ ~i~i~ 
way the triceps and its attachments to the forearm nrc ll'~s intf'rfere<l "ith 
than hy the longitudinal inci ... ion, the ulnar nen·e can srurrt'ly li~ iujurcrl, 
and Iliiter says the rutorntion of function is more compll'.tc i he had mt't 
with no failure in ch·il prnctice. He gins no caution about the po:'terior 
interosseous nen·e, which i~ obviously en1hto.gerell, a8 it \\inils back through 
the supirrntor brcvis below the head of' the radius, by his long ntdial 
incision. 

The long wound is closed accurately1 whilst the inner affords perfect down­
drainage. 

ExC:HHON OF THE 'YmsT.-This was the latest of the resection opera­
tions to yield a good rurnlt.. The operation now :ilmoi:;t invariably perfornwcl 
is that introduced by Sir J. Lister (Lancet, April 1, HH5), which was planned 
in acconlauce with the view that the t1·hole ~ynovinl membrane must he r~­
movecl, whilst the numerous tendons urnst -he interfered with as little as 
possible. 

The first step is to break clown any existing adhe~inns in the wrist or finger 
tendons. An iuci$ion (Fig. 3G.J, LL) is m:vle down to bone from about the 

rnidJlc of the dorsal a!:ipect of the ra<liu:-1, 
Fin_ !11;.-1 on a. le\·el with the styluid prore~!", dinrn 

Tlw rn•liul cut .rn•l J .•rl!o •on~ ·rn .. •I in T.i~h·r's 
exci•i"u"fthtowri•t; A,r.1di11\ arter3 .uul tlN•p 
an.:h; D,f·xt ~·•. llll•·ruc.d. poll; c,ext.inolid:1; 
o, dii.:. l'Xt. romm.; r, l'Xt. 111i11 tlig; r. ext 
J•rim inl<'rruKI 1>011; o l'Xt.O!I!, nlf't pu!l; 11 

and 1,l'xt.caq1. r.1..!. long. nm\ l•rl'v.; R, •·'Ct 
carp 11h1:.rii; LI., lino of radi:il cut; ~rn ~how& 

amou111 or m<'to.n1q•n~ I<> Io rcnwn·•I; amt •01 
the amount of rudiu~o.ml u\ua. (Li.•t<-r,slit;hlly 
motliftt>d) 

and out tn the radial side of' the lm;;c of 
the second mctncarpal, and thence along 
the radial border c1f this bone for half 
its Jenf!'th. The first part of this cut 
should lie parnlltl and a little internal 
to the ext. sec. inter. nod. poll. (n) anti 
nece::sarily divides the tendon of the 
ext. carp. rad. brev. (1) . With an ele­
vator the soft parts on lhe radial l:li<le of 
the ind-ion are now raised, the ext. 
carp. rad. long. (n) being first detached 
from its insertion . The radial artery 
aud the thumb tenrlons being drawn out 
by a small retractor, the trapezium is 
separated from the TCl:it of the carpus 
with bone-forceps placed in the lower 
part of the woun<l; tht>n the wrist is 
extended, an<l the tendons on the 1lonml 
surface of the hand are srpnratl'rl from 
the carpnti-but not from the radius and. 
ulna-as far tomml the uluar side as 
pt:.~:.:ibly. :Xow, supinating- the hand, 
make an incbi11u on the palmnr side of 
tl1e posterior edge of the ulnar, starting 
two inches ahove the joint nrnl running 
half.way down the ·fifth metacarpal, 
keeping toward the pa1mar aspect. 
First complete the raisin~ of the donml 

tendons, detaching the ext. carp. uln. (K) from the base of the fifth meta­
carpal. The soft parts on the front of the wrist are now to be raised, un 
elevator being wwd and kept close to the bones; the pisiform bone and 
unciform process must be separated with bone-forceps from the rest of the 
carpus, and then, the wri~t be:ing Hexed, the mal"'s of tendons can be raise<l. 
The carpus (except the trapezium and pisiform) can now be separated with 
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bone-forceps from the radius and metacarpus and extracted with sequestruro­
forceps (Fig. 36G). The radius and ulna can now be protruded from the 
ulnar inci~ion and their diseased surfaces removed; it is a great a<lvantage 
when the sty laid process can be preserved by the oblique cut shown (N), for 

F10.3HG 

Sequestrum-forceps. 

when it is remover\ the hand tends to fall to the ulnar side; nll synovial 
membrane and cartilage from between the ulna and radius must. be Te moved 
with a chisel and spoon . The bases of the four inner metacarpals are simi­
larly protruded from the ulnar and radial wounds and removed-the position 
of the deep arch being remembered. There being now plenty of room, the 
trapezium is seized and dissected out, care being taken not to cut either the 
radial artery or the flex . carp. rad. tendon in the groove ou its anterior sur­
face; then the base of the first metacarpal is protruded and its cartilage 
removed. Lastly, the unciform process may be dissected out, and the pisi­
form bone cleared of cartilage or removed accor<ling to its state. 

Throughout the operation the position of the radial artery and deep arch 
(AA), and the importance of disturbing the tendons no more than is abso­
lutely necessary, must be borne in mind. Both wounds are closed except 
the central part of the ulnar, in which a large tube is placed. An nnti::eptic 
dressing having been applied, a splint made by sticking a piece of cork (Fjg. 
367, o) on to a flat piece of wood, is placed beneath the part so as to keep 

Frn.307. 

Unnd fixNlupon T,i!'ter'ssplintforexci!:'ionofwrbt (List<·r.) 

the fingers semi-fixed, and thus enable the surgeon to break down adhesions 
forming in the flexor sheaths-which he could not do were the fingers kept 
extended. The thumb tends to drop into the palm ahd is supported by a 
bar of cork (T), whilst a pad of gauze keeps it out from the forefinger. 

The after-treatment is most important. The object is to get full movement 
of the fingers and firm fibrous union between the metacarpals and forearm 
bones. The wrist is, therefore, kept as flx:ed as possible until distinct union 
is established; then all the rnm·ements of the wrist are regularly gone through. 
But from the second day the fingers and thumb are to be fully ftexed and 
extended at every joint. Passive movement must be continued until the 
patient's muscles can prevent the formation of adhesions. A splint must be 
worn so long as the wrist is weak, and often a hollow one supporting the 
ulnar border of the hand is best, as the hand tends to fall that way. 

Excision of the hip mn.y be performed through variously placed incisions. 
Langenbeck's posterior and HUter's anterior incisions are usual1y employed. 
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For the posterior incision the palient is turned on to the sound sifle; the sur­
gt-011 stands bl:'hind, aucl an a!.-:sistunt in front hol11s the slightly flexed dis­
eased limb ab1we the knee with one hand and the Hexed leg with the other, 
u:;ing the latter as n lever in rotatory movements. The incision begins at 
right angles to the surface midway between the cre!:it of the il~um and the 
top of the great tr1ichanter, sinks in at once to bone (which ghould be the 
head of the fomur) and runs downward-curving round parallel to, and 
keeping its distance from, the trochanter-un1il it is four or lh'e inches l11ng. 
The hip is now flexed, strongly rotated iu aurl pushed up, anrl \dth the help 
of a stroke or two of the knife upon the capsule at the b1Jltom of the wound, 
the bea<l is dislocated, makes its nppearance in the wonud, and can be sawn 
off. S.Jme surgeons, beliedug that the trochanler obstructs drainage, al ways 
cut the mu1:3cJes from it, and saw through the bone abov~ the trochauter 
minor; but perfect drainage can be obtained without this, and the major 
process (if healthy) should be left. Sayre is one of those who always remove 
it. After the abc>ve incision, he pulls outward the flap exposing the tro· 
chanter, divides the periosteum horizontally below it as far round as possible, 
and elevates it and the muscles from the process; he then opens the joint 
freely, tilts out the head, which completes the stripping·offof the periosteum, 
and saws through below the trochanter ruajnr. He says that he thus gets a 
longer limb, and showed a specimen at the Congress of 1881 in which a dis· 
tinct neck had been reproduced. After the ordinary excision the femur 
usually rises until the trocbauter minor rests like the head in the acetabulum; 
so preservation of the trochanter major does not increase the length (but it 
does the strength) of the limb. Through the above incision sequestra can 
be easily removed from the acetabulum, and extensive resections of the hip· 
bone have occasionally been performed through it. 

When the head of the femur is dislocated and lies on the dorsum ilii, an 
incision parallel to the fibres of the gluteus max. may be made directly upon 
it. In these and other cases Gowaa's osteotome enables the head to be 
removed through a very short incision . 

For the ANTERIOR INCJSIO:-.l" the patient lies upon his back and an incision 
three to five iuches long is begun at a point midway between the ant. sup. 
spine and the tip of the trochauter maj., and carried downward and a little 
forward parallel, and somewhat external, to the sartorius. The cut falls 
between the edges of this muscle and the tensor vag. fem. and gluteus medius; 
these are separated, and the bone reached just where the fibres of the vastus 
ext. are rising from the root of the trochanter and anterior trochanteric line. 
An incision parallel to the neck of the femur is made through the capsule 
and these fibres, and an elevator levers the soft parts from the bone above 
and below the cut. A finger can now be introduced i it guides a narrow 
saw to the nerk of the femur, and this is divided at right angles to its long 
axis, seized with bonelforceps, and twisted out. 11he trochanter can be re· 
moved easily from this incision if necessary. Perfect drainage may be 
established through n puncture made upon bow· forceps pushed from the back 
of the joint through the tissues of the buttock. It is said to be difficult to 
reach the acetahulum through this incision, and it is not suitable for cases 
of dorsal dislocation. 

As hip absces~es most frequently point in front of the tensor vag. fem. 
(p. 343), the incision necessary to open them leads directly to the junction 
of the neck and shaft. 

After excision of the hip simple weight-extension, with sand·bngs on either 
side of the limb, usually acts well. L!)ng splints, and Hamilton's splints, 
simple and bracketed, are used; but if' one is required, the best is the ruodi· 
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tic·ntioa of Thomas's double hip-splint for cases compliratecl with sinuses 
(p. :l45). Both limbs may be fixed tu it with plnstl!r cif· Paris. 

For the results of exci~ion of the hip for diiser1~e, see p. 348. 
Exciswx OF nm K~EE.-The inci~ion ordinarily used stnrts for back 

on.•r the cond_rle of the ft.:mur forthe~t from the sur~enn, behind the lnteral 
lij.!"nmeut, runs dmrnwanl and forward to the tubercle, just above which it 
pal'~u•, and then turns up to a point on the other condyle symmetrical to the 
!-:>tnning·poiut. This short flap is raised coiuaining the patella nnd its liµa­
meuti the joint is then flexed, the lateral nnd crucinl ligaments fully dh~ided, 
the thigh and lf'g brought into contact all nlou~ an<l lu·l1l vertical. By 
traction on the leg nncl a few sweeps of the knife the lower enll of the femur 
is protmdecl and cleured for the saw; in adults the whole epiphy!ds is usually 
removed, but in ehildr<'D the epiphyseal line should bC' i;;part:d, if this can be 
salC-ly doue. [...t cut JJa,(fsing above the pafellu1· 1$mfacc removes the whole 
epip!ty.,is.] The sawn surface of the femur should be parallel to the surface 
of the normal condyles; when the plane of these is unrecognizable, flex the 
thigh to niuety degrees au<l hold it so that ils inner border corresponds to 
the- mid.line of the body; the saw must now be held horizontal-both from 
teelh to back ancl from point to heel. The tibia is next protruded aucl cleared 
and a thin lnyer cut from its surface, the leg being vertical nnd the saw 
horizilntnl. EvC'ry attention must be paid to the direction of these cuts and 
to leaving perfectly plane surfaces. The saw may he used frnm or toward 
the poplitenl as may be mo~t convenient; with the most ordinn.ry care, wound 
of the poplitC'nl is impoc~ible. The patella may be di:::8ected out or cleared 
of cartilage and left. After this operation a short tube !:.hould be hrought 
out through no opening made upon forceps pushed from the joint out beneath 
the skin just external to the biceps tendon i and :i lar~e tube may run from 
the suprapatellar pouch to the outer side of the wound, the re:st of which is 
accurately closed, the ends of the lig. patellre having been carefully united. 

Jones, of Jersey, uses lhe same incision, but raised a skin flap only, opened 

!,~}~ii~tin1~eo~e~~~e~~1sij1~ ~~~~~!~t:.Ila,;~~ ~~~~:,~;~:ntth~t1~~~feuns~~~~ t~1~;a~~~~= 
intact, but is a difficult method to practise and does not permit free access to 
the synovial membrane. 'Vith the same object of preserving the extensor 
intact, to prevent dropping back of the tibia, Volkmann makes a transverse 
incision across the lateral ligaments and centre of the patella, saws through 
the latter, and thus opens the joint. After excision, the rnrtilage is removed 
from the patella and the fragments nre wired (p. 2i 1 ). This is au excellent 
operation. 

Whatever method is adopted, it is e!isential in tubercular cases that the 
whole svnovial membrane be dissected out, that at the back of the joint being 
removed after the ends of the bones have been resecte(I; the femur and tibia 
should be made to fit accurately and without strain, and it is well to fix them 
together by a couple of stout wire sutures taking a deep hold of each; all 
bleeding should be checked before closing the wound; and the selected fixa­
tion apparatus should be firmly applied whilst the patient is still nnrosthetized. 

There are plenty to choose from, but the great majority are applied close 
to the limb, and the fixation which they affurcl is gained at great risk of 
sepsis; this is true of Maclutyre's splint (Fig. 368) cut narrow he hind the 
knee, 1.1.ncl of the formerly popular combinatirm of a modified l\Ia.clntyre and 
a bracketed long splint (Fig. 369) introduced by P<trkinson. Frnm an 
antiseptic point of view Butcher's box·splinL, line<l with horsehair and shown 
in Fig. 3i0, is niuch superior; but it possesses no nclvantnge over a piece of 
Gooch's spliut, cut as in 373, Lo fit the patient. A !urge gauze dressing, 
reaching far up n.nd down, is applied, and then the hmb is laid in the splint, 
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well padded with some antiseptic wool, and a bandage is firmly applied round 
all. The splint should reach a little more than half.way rouud the thigh, 

Fm. ~ms. 

Kuca nfler (~xcisivn upon" :uacI11tyre swing from n ~nltcr·i; ('l"!1<llc. 

and it is used for the first two or three dressings-so 1ong as the discharge 
continu£s free; but ns soon as the first rush is O\'er, the splint~ shown in 

FIG. 3130. 

l'111l,i1nou·ssplintforexcisionoftheknce 

Fig. 373, made of hoop-iron, may be applied as follows: The patient being 
auresthetized, the Gooch splint it opened and a small dressing applied round 

Fro. 370. 

B11tcbcr'~ box·spliut with falliug ~id~~. 

the knee; the front of the foot, leg, and thigh are then covered with a layer 
of boracic lint, and an anterior splint containing the iron Tod intended for 
this aspect of the limb is made of flannel ~oaked in tbick plaster cream; the 
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limb is now raised in contnct with the nnterior splint and a posterior one 
containing the otber iron is applied 1 the two being held together by a plaster 
bandnge. 'Yhen the plaster is set, the limb can be swung by the hook on 
the anterior iron opposite the bend of the ankle. 

But the best of' all splints after excision of the knee is Thomas's knee· 
splint, applied with a few turns of plaster bandage round the thigh and leg 
above and below' the dressing, whilst the handkerchief' thrown in figure·S 
rnund the ankle, or a short extension strap, fixes the foot to the end of the 
splint. A large quantity of antiseptic wool is massed about the joint and 
compressed by elastic webbing wound lightly round it and the splint, so 
that it not only checks oozmg, but gives efficient support to the limb 
between the plaster bandages. This dressing should not be changed unless 
discharge comes through and remains moist, or unless some unfavorable 
symptom arises. 

Resulls.-Tbe limb, when firm union in the straight position occurs, is 
th01:oughly serviceable, enabling the patient to walk as strongly as e\er, and 
we read of a case of Park's performing the duties of a sRilor. But in a 
considerable number of cases the disease conlinues., little or no union occurs, 
and sinuses multiply-a result shown in Fig. 372, necessitating either re· 

FJG .. 371. l!'w.372 

excision or amputation to pre\yent death from hectic, etc. i a second or even 
a third resertion may be successful. Even those who recover will have fre· 
quently a deformed limb, either because early displacement back and out is 
not preventerl, or because bending out occurs when the patient begins to 
walk; and tbis may happen even after apparently firm union for some 
mouths. The mortality and the necessity for amputation have both been 
considerable reduced by modern surgery, but the necessity for long wearing 
of a. splint, to prevent bending and disappointment, remains. 

Excision of the knee, though it has been successfully undertaken by Gant 
nnd others ns late as 53, should rarely be perfmned after 35. Under this 
age, with a. sound constitution and disease "hich can be removed with 
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tolerable comp1eteness, the patient had a good chance of recovery with a 
valuable limb. 

ExcISIO::f OF THF. ANKLE-JOINT.-Formal excision is now rarely under­
taken, Syrne's amputation being performed instead . Sinuses are opened 
up, the whole astragalus perhaps removed, anrl gouges are applied freely 
to other bones; such operations may lead to very good results, the deformity 
and impairment of t.he limb being surprisingly slight. 

Fw.B73 

Wr~t!l•~C: 
__/L___d6 
~ 

''· ApicceofGood1'sspli11tforuEsofter excision of the knce,osteotomyfor d.iformedft-muru.,orleg-bones, 
etc.; b, ph1cesofhoop-iron bent into anterior and pooteriorspliub forcxci~ion of the kne,. 

The joint may be excised through incisions over each malleolus. The 
first cut is ruade aloug the posterior edge of the external malleolus just 
in front of the peronei down to the point of the process, and is about 
two inches long; it then turns up along the anterior edge for one inch; 
the skin and peritoneum are elevated together, the flap raised, the fibula 
sawn through above, t.he upper end of the fragment drawn out with for­
ceps, the periosteum separated from its inner surface, the ligaments attached 
to the malleolus divided from within, and the process removed. The 
peronei are usually exposed, but must not be injured. Next, a vertical 
incision oue and a half inches long is made over the inner rna1leolus reach­
ing to its tip, aud a curved incision, rather longer, fa made round the 
border of the process-the t\VO cuts furming an anchor. Periosteurn and 
skin are now raised from the longitu<linal wound, and then the periosteum 
and tendons are elevated first from the anterior then from the posterior 
surface of the tibia; the tibia can now be sawn through with a narrow 
saw. When the sectinn is complete, the int. lat. ligament is cut from the 
malleolus, and the loose piece of bone seized with forceps and twisted out. 
The tendons behind the rualleolus may be exposed, hut must not be injured. 
L astly, a fine saw is passed in at the posterior end of the anchor-cut, and 
made to remove the whole jniut surface of the astragalus, cutting in a 
line which is concave upwards; or this rnay be made the second step of 
the operation, being effected after removal of the outer malleolus. 

Dissatibfied with the results of this method in tubercular arthritis, and 
attributing the failures to imperfect exposure nod removal of the diseased 
parts, Hliter introduced, for these cases, an operation by an anterior trans­
verse indsiu11, dividing all tendons, nerves, and vessels in front of the joint, 
together with the latera.1 and anterior ligaments. The joint is then opened 
widely, all diseased parts carefully remove<l 1 bones subperiosteally when pos­
sible, a transver:se drain is inserted, and then all the tendons and nerves are 
sutured. Before their division, catgut threads are passed through each, 
above anc1 below the points at whirh they are to be cut. In the few cases 
upon which he had thus operated, Hiiter had obtained primary union of the 
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~~~n;;~~und, and complete restoration of the functions of the tendons and 

The foot may be steadied by an anterior an<l posterior plaster splint out­
side the antiseptic dressing, or it may be fixed upon a Thomas's 'knee-splint 
with a foot-piece moving on the vertical bars, or it may be bandaged to an 
anterior spli11t of hoop-iron or stout wire. It should be swung. The prog­
m1sis varies just as for the knee; the operrtlion is not usually successful 
after mid-life_ I-Hiter is strongly in favor of early resection. 

Exc1srox OF TARSAL BO.N'ES is usually an informal operation when 
undertaken either for dise1:1.se or injury, being performed through enlarged 
sinuses or wounds, or, when dislocated, through an incision directly on. to 
the displaced bone. As a rule, it should he attempted iu cases of disease 
only when this is limited to one or two bones, as oft.en happens when the 
os calcis or cuboid is its seat ; but verv extensive disease has thus been 
successfully dealt with in children and yo'Ung a<lults. 

The performance of such operations as these upon normal subjects is much 
more difficult than upon those actually suffering from caries of the bones, 
in whom the part to be removed is usually soft and reduced in she, whilst 
its ligaments tear or strip off more or Jess readily on account of iufiam­
matory infiltration an<l softening. The exteut of the incisions necessarily 
varies with the amount of dissection that has to be done. 

The po:ilerior vart of the asfrogalus can be excised in cases of astragalo­
calcaneal disease only aner resection of the ankle by Langen beck's method: 
the saw i::i pushed across the joint from the anterior eud of the anchor­
incision1 and made to cut its \vay downward and a little backwards through 
the neck into the groove beneath the bone in whic.:h the interosseous 
astragalo·calcaneal lignment is attached. The hinder part of the bone is 
then seized and twisted out 

"rhen tbe whole astragalus requires excjsion by a formal operation, the 
anterior limb of Lange11beck's anchor-incision sboulcl be prolonged forwards 
to the tubercle of the navicular bone. After removal of tbe malleolar arch, 
the dorsal astragalo-navicular ligament is elevated from the astrngalus, and 
the whole bone wrenched out, either at once or after division of the inter­
osseous astragalo-calcnneal ligament with a bistoury thrust iuto the sinus 
pedis. After removal of the bone the os calcis and navicular must , be 
examined, and morbid parts gouged away. 

The danger in this case is recurrence, which is frequent-so frequent 
that many surgP.ons rarely or never perform such excisions; if the disease 
is checked by tbe operation, the foot on recovery is usually strong, useful, 
and movable at the false joint. The elevated periosteum of the malleoli 
in young people usually forms sufficient bone to make the joint laterally 
secure. 

"'hen the malleoli are sound. they have sometimes been saved 1 either 
without or with di\'ision and displacement, to permit extraction of the 
aslragalus; when they are replaced the ankle may be drained by a tube 
brought out external to the teudo Achillis. 

Theos calcid may be subperiosteally excised through a horse-shoe incisiou 
running from a poi11t one-half inch poste_rior to. the tuberc~e of the fifth 
metatarsal round the heel and along the rn11e1· side to a pornt below the 
nstragalo-mM·icular joint, keeping all the while above the sole; the flap is 
raised from the sole1 and an ele\1ator is employed to raise with it all the 
periosteum from the plantar surface i next the periosteum and all soft parts 
are elevated from the sides n.nd upper surfoce1 the tenrlo Achillis being cut 
awny from the hon.e ~ the a~trngal_o-calcaneal joint is now opened. the iu~er­
osseous ligament d1v1ded, after which the bone can be removec.I . The useful-
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ness of the foot after this operation and the small amount of deformity are 
surprising. 

Oilier employs a single incision starting outsi<le the tendo Achillis run· 
ning down to t.he heel and then turning toward the tubercle of the fifth 
metatarsal. 

The cuboid or other small bone must be exposed in the way least likely 
to injure tendons or vessels and carefully removed, together with any disease 
of contiguous bones. Excision of the navicular or cuneiform bones is almost 
useless1 as the complex synovial membrane which runs between these bones 
is usually widely affected. 
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SECTION !.-TONICS. 

THI!: four mineral acids arc good tonic:;. Sulphl1ric is considered the most tonic and 

~:~r~ft~~!t ~~~i~1~0~~ ~~~rr~!~.i~r;~~~~i~~~~ ~~~}~ ~1i~c;~t~~: ~1~1~;fn~~~rgF~~ 1~~~:1~~~;i,~ 
sake, these ucids moy be prescribed Ill bulk, thus: 

~~~;,f~:~l~~1it:~~~~v:r~~;d~~~i.!:l~'.~::i:.i~~.~i~~t~~~~~:·~~ ~;~~~:::n;ug~::J: 
All four dilute ncids of the P.B. have the ~a.me dose, and mny be pre.~cribed in the 

same way. The most effective tonic of all is: 

pe;~pt,.:~::~U:,t~~tf:~~;;~.J;!~~l~t~~st with water only; in debility with thirst, profuse 

;f 1::~~:~=~~~l~~~:lf :,~~~J:~:~~:;!'J.~:r:i;":~~~d~.~!~~~~:.:~~~~·~::~~~~;:1~~:1: 
~~:ii ~~;!~~f:K·~;;~!i;;:£r£ ;1,,\~l.;:~l:~ :~!;~1

8

.~~·t£~U£:::)~.~~i·'t~~:~: 
IVitli a dosf: of this it is often useful to git:e a pill of sulphate of zinc (gr. j) u;ith a 

:~:~~~\~~~;~~;1~;~~;:~;:;;;:~~;;:;;~~~;;~; 
dil~;/;~~~ci :~·cri~lpt'{~f]';·:qt~00 ~~~~v0ifhi1::{;;;:e~ ~~~~:s~.3 7~t~~~sre~~jta~cidi nitriei 

~\~ ~i~~:g::;.;:~:~~:,~fH~:~iZ i"J!;.~~::tf~~~;.!~~~ ~~'.~:ih~,:~ l~~;,; 
7. P/10.,phoric Arid for Hectic.-& .d.cidi phosrhorici dilut i fl.uidunciam dimiiliam; 

infu"i q1um;iX1 fluiduncins. ncto. One tnblesroonful in a wine.~lncs of w11ter. Tltis acid 
i1 11txl fo the t•rgetable acid.! in mildne.~s, a1ui i., suitable, whoL combi1ied with anodynes 
a.wt denmlct:11ts 1 for eouglts and irritable throats; with tonies aml pepsin for dyspepsia 
and debility i for thfrsf, etc. 

LIGHT DITTER TONTCS.2 

Use a light bitter infusion instead of the sugnred water mentioned above, thus: 

8. Cinchona or Ca.tMrillll UJith Acid.-& Acidi sulphurici diluti m v-·xv; sy rupi 
aura1Hii f3!'s; infm.i cit~carill:I'! (vel decocti cinchona!) f3 x. Ter die sumcndus. 

!). Fui· ('/1ildren.-ij. Decocti cinchonro f,5j; syrupi zingiberis f3j j acid i sulphuriei 
dilutim_viij. Terdie 

1'~11~:i:c~~~i~~~ 1 ~~1t~P 1~!:?i~~1.10 ;.:~r~i~~j ~urt,:i~i:d?~~~~~ti~~:i~ot~1~~~~~·,l'~r~f.1~l;':,i~~r~~i;:~a8~i~~s~ 
macJ"tl'hihuM 11hJa,ll:1&1) 

t Man} bitter iutdid11c1 are made 101 nauseous by the addition of a few drops or tt10 'Jlirit of cli/oro/orn1 
GO 
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~~l~iinli\~~~ev ~s tin6:~u~:c~~r~~~it0;;:;~-;;i8'ej~d~n~~ ~~llpi~~~si g~q 1:~i :~i!.su~;ru~f~ 

ac~d\· nR;it~i~rlu~iit;uf;{:~~0~a% dfi~~d~~~aq~:~e~~~l~~: fr~~~~~;~1:id~;~~~"~~1i~~~~'. 
Let them stand two hours, s~ir frequently, then strain, and ttdd onts drachm of powdered 
sugar. Dissolve tweh·e graws of sulphate of qui ma in the above, and fill wilh water 
to six ounces. Dose, one ounce, twice or thrice daily. 

To n:ittke a clea1· quinine mixture with infu~ion of rose111 the infusion must be made 
with dilute nitric a~id, not sulphuric, nor any sulphate. (Squire.) 

w~t~r,Q~~ji1i7~vi~~t~r ~~~t::d:i~Pr~s:r;;:e;';~~:t.8~~=J:ii~;,~:~i;~ 3j 1 P. B., in cold 

18. Quinine as a Febrifuge nnd Antiperiodic.-Quinine may be given as ll simple 
tonic, as above; it may be tried in all cases characterized by periodicity, nnd thus re­
sembling malarious disease, for which, in all its forms, quinine is a standard remedy; 
und, lastly, it mny be U<•ed as a.n antipyreLic. In the last case it may be given in two 
ways: e ither in doses of 5-10 grs. every two or three h ou rs, or in one knock-down 
dose of 30 or 40 grs.-the patient in both cases being reduced to a state of stupor 

;~~~~e;,~;ep~oet~~~~:.~ ~~dtl~~lb~J.:~te~:ii';: ~~~:b~lis!ini~i~b~~~~~ ~1~ds th:0~e1~;~~tt8;u~~ 
consequently falls; they should be U!'Cd on ly when the patient &eems lO be in danger 
from the fever, and are not commonly employed in the secondary fevers of surgery. 
It is exceeding ly doubtful whether quinine has any influence O\'er the rigors of py::c­
mia or of urethral origin. Many like the quinine bitter; large doses are best given 
stirred up with milk, made into a bolus in moistened wafer paper (to be had at any 
pastrycook 1s), or into pills (gr. v) with a paste of flour and boihng water. 

14. Liquor Cinchona:.-& Liquoris cinchon~ fl~vm (Battl~y) m:n i aquoo pimentre 

~,?a~ b~~~1~:~ diir~ ~~~~=;~i~~·p1/.no:r;{i:;~i ~:~P;;·~t~~e0~o~~;~~cd~Ji ~~~~~~:rJ~n.~ ±hi~ 
extr. cinch. liq., P.B, is said to be half the strength of Battley's. 

15. Bark with Ammonia.-& Decocti cinchonro flavro f5jss i ammoniro ca.rbonatis 
gr. v. Bis vel terdie. 

m:~ ;B~~:t~;~~ cf~~,~~~:~~~s;,.ili! ~~~~ti t~sc~~~~~~~: f 3jss; liquoris potassro 

17. Bark with Guaiacum.-& Tincturre izuaiuci ammonia.too, tincturro cinchonro 
compositro, si n gularu~ f,'Sj Misce .. ~osis f3ij, bis die e cyatho 111ctis. In chronic 
rheumatism and consltpalwn with delnhty. 

LS. Sulphate of Zinc.-R Zinci su lpbatis gr. j i extracti anthemidis gr. iij. Ii'iat 
pilula, ter dilj sumend11. The dose may be increased to five g~·ain~; to be taken u.t meal 
times. A good tonic in oxaluria, especially with nitromuriatic ac1d1 F. 4. 

19. Valerianate of Zit1c.-R Zinci valerianatis gr&na ij-x; mucilaginis tragacantbre 
q s. ut fiat pilula, ter die sumenda. Jn neruous exhaustion. 

~~i!~·r~;~li:,e tfr ~;:~ PiJsg~~ s~~i~~ ~~i~J1eg;~:p,~;1;~~~;l1-!:i~,~~~ ftZ~1~::~~ granum. 

21. Iron Filings.-& Ferri limaturoo purre granum i mannre, saponis, theriacre, vel 
extrncti glycyrrhizoo quanwm s11.ti;< sit ut fiat pilula, ter die sumenda .. 

When iron is admfoistered slowly and gently to 1n·oduce a gradual improvement of 
h~alth, thr metallic iron, in the form of filings or of Quevemie's "1·educed iron," answers 
perfectly 10ell. Be it obse1·ved tltat these solid preparations m·e apt to ir1'itate tlie rectum. 
Tlte old sweet black steel wine from Apothecaries' Hull, the carbonaf~ alld oxide, citrate, 

::.~;~Jf::,:::nf1~~~~~.~;.~::;~~~~~.:~~{,~:.~::f:~~::':·I{~:~:~~:f1::~;~f1~~~~1:: 
A pale, broad, flabby, teeth-indwte<l. tongue almost alway., nq1tires a strong preparation. 
'l'Ae tongue slto1tld be cleaned by a ltttl~ rhubarb and soda or other means before iron is 
given. Co1nbine it with gin.ger or capsLc~m when it is " heat•y" for tlie stomach. JJ.ark 
bilious persons wAo find dijjiculty in takmg iron should take with it plenty of frutt or 

let~~~1~~eduit."-May be taken in the form of the Trocltiscife1·ri redacti, P. B. 
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~2. Oitraf,. of iron with Ammonia.-& Ferri et ammonire citratis (Bullock) 3ss j 

~~1~~ni~qs~~q~~·~jbo'~i\i~~e~ ss~0~i~1c~~~ :ea:~a~~~iie~o°}~o~!~li~;r~ft~ s~~i~~~~r~1~ 
jfottlleru:e. 

11ufd~1~~~11~~ ~~n~~ {~q~;i~~;:~i;! rnit ~ii;~~~~ gi>o:ii~ !f:z;:rktie.~yrupi aurantii 

23. Iron in rtn Effervescing Draug!tt.-R Ferri et ammonire citratis it;r v; ammonire 

¥',~.~~1:~!;8 t~~ic: id!1S~s:: e~~cra::~~~~~= '~~lb xovn~ s;:~~!p~~~~~~e~t )~n~~in~~~1:, fo~ i~s5 
gritins of citric acid dissolved iu a tablespoonful of water. 

~4. Actfnteof Iron.-R Tincturre ferri Heels.tis (P. B.) fl.uidrnchmam; aquro pim~ntre 
flu1dunci11<i sex. Sumnt roger pariem sex tam ter die. A milcl and effective salt of iron, 
as also is U1e f(lrtrate. 

co;~ie~~o~~~1:1t1~llo{e;r:;i ~~,i~t~;)c~~ Syrupi ferri phosphatis, P. B. f,5ij. Sumatur 

'!'he syrup of 1>yrop!to,9rluite of iron, ma<le by Cooper, of Oxford Street. i Parrish's 
compound .~yrup of 1>liosphates of iron u.nd lime, sometimes called chemical food-nn 
ncid Stllution eontnining in one flui<lrachm 2! gr. phospbnte of lime, l gr. of phosphate 
(Jf iron, with trnces of phosphat.es of soda and potassa, and free hy<lrochloric and phos­
phoric acids-are very useful. The lactate of iron has little solubility and little taste, 
and is oflcn mixed with chocolate, etc. 

sp~r~iu;'~~ri~~fs 0~i{~~~·f31~ i ';~~~~1~! v~rri lf~~~~lo~~~1!~t~; :~r~l~~rf!n~~~er~a~~~ 
bis die. 

In aysipelas and pyremia, in 1vltich the perchloride is given in large doses, as in f 3j 
every three or four hours, it passes through the alimentary canal and completely deodor­
izes its co~ite1its. 

sy;~pi /~~~,a~;it('r~~i~t~nzq;r!1 r j~~~'.:e ~::;!r:j~i~r~~~r!'.~~tU:~::.rri /;;;~~:;x'.~i r 3j~s i 
28. Ammonio-cltloride of Iron.-& Ferri ammonio-chloridi gr. x:z: j tincturoo zingi-

~~:~fl;5,5ij ite~,~~~~nifn !>;:2~/i~;~1:D7tt~:i~~t~ S!1~~~~t~ls:~ce~quoo destillatoo f .~ vss. Misce . 
The writer finds this the best preparation to allt1.y the crning of drunkards. The 

ammonio-chloride is not in the P. B. 

tin2c~·u;~e:!r~;~~n~1~f :::~~~~;-f~~~e~~if~~ilp~~~9c~~;~sftt~i1~!~1•1 pl~{~~~~~~l~~:n~l; 
cochleRri1~ duo magno. bis vel ter die. (Brodie.) 

f33s~·i S:~~:;;~:t~;~~~jc;;,:~b~~:~~;ag;~j i 1 ~~~:1ip;u:l~::l~~? ;;~ iti~~~u~d!~~~1\::mf :;~~j'. 
.Misce, fiat haustus, bis vel ter quotidte sumendus. For hysterical womm. (Brodte.) 

31. Iodide of Iron.-Tbe syrup (P. B), 3jss in water or ginger tea, may be given 
thrice, or one of Bla11card's pills of iodide of iron twice, daily . 

su ~~hu~;~fr~~ij /'~~~'f ;~~~~ri~~~;:~~ s~~ns~~~~a~ij k i~~tn:~:oo c~~b~:S~tisD~s5~!;vefet;;! 
sulphate in two ounce!\ of water j tbeu rub the other ingredients smoothly together, 
11.nd add them. Dose f3j to f ,5jss thrice·daily. 

33. R Liquoris strychnioo, P. B. 1lliij; tincturoo zingiberis m_x; aqure fJuidunciam. 
Bi~ vel ter die. The strychniu. may be gradua.11.v increased to IO minims (=flgrain). 
This \'t1.h1able mcdil'ine may be ttdded to any acid tonic. Curtis's syrup of iron, qui­
nine, nn<l strychnia is ofgrea.t.scrvice, or the following: 

I~ Liquoris sLrychniro fiuidra.chmas duas i tincturoo ferri cbloridi fluidracbmas qua­
tuor; qumim sulphatis grana viginti quatuor i syrupi zingiberis ad fluiduncias t.res. 3j 
bis vel terdie. 

zii~1 J~~1i1~t~1~1fJ ;n~~~~1;i7~ITj f ~q~J ~~jv~s~citi~ci!~oiD::Sit~ti~~~il~~~t~3 ~!; ~re~tu~: 
atonic dyspepsia tltis is mo.~t valuable; also m any form of functional paralysis after 
all known causes are 1·emed1ed. 



948 APPENDIX OF FORMULE. 

Nux 110mica is tlie pleasantest bitter possible, and may be gfoen alone or combined with 
phosphoric or other acids or purgative,. · 

SECTION IL-STIMULANTS AND NUTRJTIVJ!S. 

41. Ammonia.-& Liquoris ammonire, P. B. 1 semidracbmam i mucilaginis acacim 
dracbUlas sex, uquoo 6uiduncias sex. lCisce. Dose1 a sixth parL occasionally, wilh an 
equal qu1rntity of Wllter. 

gi~ri~r3~ij~i~q~:q~~~~~~o~r!.J~~~- x~;s:tri~~si~t~:~~s q~~~~~~u:~~ii~d~~ j ~~r~:,:c:~~~ 
hystena, t1pnpmuies, etc. 
Ammoni~ Pills.-li Ammonioo carbonatisgr. Yi extrci.ct. gentian re q. s. ut fiat pilula. 

To be kept ma cork~l bottle. One or two nlievedyspept1cjiatulence1 palpitatio11, etc. 

::~\~;~~f;f ~~f;p~~:~!:i~§~~:~o;~;:~;,~:1~i~~;;;1;;;~~~;;~;;r~; 
43. Strong Camph01· ftfixture.-R Camphor~ gr. xxv; amyg<l1ilas du Ices decorticatas 

}! ~ij~~~~!~llr1iuru~1\~~~;~, ~1i1f Js 
0i~l~~~ ~~; ~~h 1e~~aadt~~ag~~~~~;:1 ~~~~~m~~!~~e v~~~!~ 

(~~e;~lub{: :!s~t,~;~c0j1~~~a;~~~s(:~~v:;'tri~n:rs~::n~~~~)~fr~~t/;"~·iscible with water, 
may be given in doseo of 10-30 drops. 

44. Ne.qus.-Cinnamon, ginger, nutmeg, and clo\·es, of each, bruised, one scruple, 

;~~t~ t~~~!rti ~ide o~~~~=j.cla{i~ta~it~g~~~~r ~~~~e~~~rn~o~~g~~s~ ht~;~ 's~r:~ n~1otD~~!~rt:! 
fluid ounce". Jn collapse, syncope, rigors, etc. 

White Wine JV/u·y.-Sherry or madeira a winegla~sful, hot milk half n pint j boil 
together till the milk curdles, then strain through muslin. 

E,qg Wine.-Be1:1.t up well with a spounful of cold wnter the yelk of a new.laid egg. 
Add to these by dPgrees a glass or sherry, mixed and boiled wilh an equal part of water. 
Add a little nutmeg and sugar. 

A l\igMcap.-Di,sol\'e a quarter of an ounce of isinglass and two lumps of sugar in & 
small tumbler of boilmg water. Add half a glass of brandy, a glass of sherry, or two 
glasses of cl1:1.ret, and a bit of nutmeg or cinnamon. A capital thing for a patient who 
is afraid of cholera. 

45. Essence of Beej.-Take a pound of lean beef, free from skin, bone, and fat; chop 
it up; pu.t it into a lnrge earthen jar with cover; cement the ed~es with fl.our paste i 
tie it up tightly inn doth i plunge it into & sauccpnn 1 nnd let boil for two hours; pour 
off tbe liquid essence from the coagulated muscle: let it stand till cold; skim off the 
fat. 

See communications by the author to the Obst. &c. Tra,ts., vol. iii. p. 143, and 
ltled. 'l'imes and Gaz., 1861, vol. i. pp. 536, 587, advocating the use of this e~sence as a 
substitute for bmndy in cnses of debility and 1ten·ous exhaustio,t. The essence of beef 

G:ff~~~~ 1 ?: k:~~~~~do~0B~~~,'~v~~~~r fB0r~n~~= .~1Qo'"nec!~r~~a~~d 1ti'e~r~~~.~si=~~~e~;~e~!s~ 
mild gelatinou-; broth is de.:>ired. Liebig'~ ·~ EJ:tract of Meat," especinlly the South 
American, ii; not nice by itself, but good to flaYor poor broth. These preparations 
contain little albumen, but the extracti\•es seem to act as a stimulant. 

Puree of Jl/eat.-Ttlke any raw or underdone meat, chicken or mullon by preference; 
cut off !ikin and fat, pr-und it in a mortar until it is a paste, if nw11 or a powder, if 
cooked. Diffui;e a tt1.blespoonful of this through half a pint of good beef soup, add let 
itjustboil. 

ft/eat C1tsta1·d.-Tnke any cooked meat, or poultry, pound it to a powder, separate 
sinew, fibre, etc.; mix it with yclk of egg and milk, to make a. cusrnrd; fhH'Or with 
sa.lt a.nd a. little m11.1joram; gently cook it till it sets. Pltese m·e modes of admimatering 
meats fo patients loo feeble to masticate. 

Raw meat is both food and medicine in caees of obstinate diarrhrea, especifllly or 
infants, vomiting of pregnancy, and ulceration or intestines from feyer, dysentery, or 
tubercle. 'l'he meat may be beef or mutton, which may be scraped sons to get the 
red pulp free from sinew, or may be pounded into a paste. '!'his may be given to 
infants with o. little sugarj to adults it may be given with pepper and salt in a sand· 
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wich, or mixed raw with beef-tea, or with warm gelatinous broth and allowed to set to 
a jelly, so thll.t. it lllfl.)' be eat1·n cold. See article by the author, 1lltd. Times mid Gaz., 

~;~·i~:;.;,~f;;~:.•g~ .. ~·:::~~7},'~~\~~;.~~ ~~~~~~~.~~;~~·;h·:;,~~~·;,~~~~;~i.b::~ 
Pancrtaiiud Jund i,; very valuable for patients of feeble digestive power, and for 

other"' nblc to tuke but little foud Sir 'Villiam Roberts's brochure should be con­
~ult<'d for full dernils. He ret·ommends tl1e Liq. pa11creatkiis (Ben!!er). 

~£:~;:[;~J~~~;~·r.~~A~:;~;~i~~'.:;~~:(E.~~:~~:~~::~i{sE1~~!~~ii~}o~~:~~·:r\~;~: 
bitterjlar:or ili pcrc1.:1\'ed 1 boil f1·r two or thrl:e minutes to !'l·1p Rll fermentation. 'fhe 
ftavor is improved if the milk i-. ~kin11ned and the cream added u(t1::r dige~t.ion. 

Pa11rrtatiud lllifk.gruel.-Make a thick gruel of whettt. flour, oatmeal 1 arrowroot1 

~~:;ff f ;~~~::~·~~~:.J:.f ~~~~:'.f~7?~r0:£~.:.:~,~~~~"~j;~~~~1:1~~1~l~~I~~~~!J1~~r 
sir~~11~~:i~1:i:~dh!~1~{td~~~1~\ib~~~ ~~tl~h:~:~iJu~bt~ :~~rp ~~;d !~~· t~it~~t~ri1:1: i 1 ~! 
H0° F. ndd li~l pancreat. ,5:j and stir;. digei;t under coH•y for two hours; boil, strain, 
and scnson wnh !ialt: Very like ordmary beef.tea 1 and contnining: nearly us much 
peptone ai: milk. 

46. Plw.•phorus is be~t given as pho>iphorized olive or cod·liver oi l. In rickets, and 
aft~r op~r1ttion.s f,.r ununited fracture., it well descn·es a trial in do,;e~ of rhtb gr. 
twice dully, or oftl!ner 111 smaller quuut1ties. Its subtle, poi!)onous nature musL nut be 
forgotten. As nn aphrudisinc, and in neuralg:in, du,;es of even gr. -,lo-th hn\·e been 
given. 

47. Phosphate of lime is best. given in the B. P. syrup, 3ss-ij, m water, thrice daily. 

SecT1os 111.-AsTRt.soE~Ts. 

61. For Colliquntii:e Diarrluea, Ulceration oj the Bowels, in Fe'ller, Pyremia, Phthisis, 
etc.-& Cupri !!Ulplrntis gr. iij; pulveris opii gr. jss; extracti glycyrrhizre q. s. ut fl.at 
ma«>tl in p1lultts ''j d1viden,fa. :::>umat unam quart.is horis. 

62. Galfic Acid .1llixtu1·e.-R Acidi gallici gr. xi; syrupi f3ij; aqnre.desti llutre 
r5 viij. l li sce. Do!>iS pnr:; sex la, tertitt vel quttrta quuque horn. fa passive lumto1·· 
rhage. 

63. Alum. Mi:ct1t1·e and IV/iey.-& Alu minis 3j; acidi su lpbu rici dilut i f3j~s; 
syrupi f ,5:ss; infus i ro~:i:i f,5:vij:.;s . Misce. Dosis, pttrs scxlfL qu1trta quu.que hora. b i 
tltesame. 

R Aluminis 3j i lnclis Oj _; ?urlicis limonis 3j. Coque per quartam partem borre, et 
cola. To bf! druuk cold, acl l1b1twn. 

64. Pill of 01·err.•ote for Dinrrhrert aud Vomtting.-R Creasoti guttnm i S1tponis grana 
qmt.tuor. Finl pilulu po~t ~inguh1.s liquidttssedes sumenda. A smt1.ll quantity of opium 
may beadJed at.di3crelic•n. 

~~~2£f~;~~:~i:l~;if.a;f; f~~i:~~!~i ;~:~;~1!~-:;~~~~~g:::~.::j::,:::: 
of ten drops rn u wine~la~!> of cold water. Much used by Dr. Begbie. 

su~~it!~:~~/:~c·~0::1 ~':v~·~~;;:;rJih~~ ::nt~!rg~,:~~r:~,~~:y ~~sr~:~rs~~~ ~~~~~of the 

G7. Ergot as a Siyptk-Liquid extract mxv, in a little Wttter, every three or four 
hoursj or ergotinc gr.'" • di,.~olved _in water, 1ll:i 1 subcutnneously. 

~~~~f.~~~·;/~:~~n1:~·1~:~~:r:IT::;£~~!~:~;Y;~c~ ~c;.~~ i:·~;;1~;; q~~;i~ ~;~:~o,:~· ;i,;~ 
Lead Pill witA Opi1~m.---:-ll Plurnbi acetat1s granum; pulverisopii gr. t. In hemor­

r/1age and in colliquafo:e dwrrhrea. 
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f-IECTION lV.-ANODYNE!i AND ~ARCOTIC."'. 

Medicines of this clzl~S arc .~i\·en to allay pain, and may be employed eith('r locally 
or generally. Amon~ local ttnQd)·nes we ma.v mention: carbolic acid, hydrncyanic 
acid, YaJJOr of chloroform, poppy-head or belladonna fomentation!!, bellttdonna and 
glycerine, opium and morphia, acetate of lead ointment and lotions. 

~i~~
1

~;:,:~;.~;i:::~::i~;:~:~;;.~~;~:!;~'..E~~:E~~;;:~:~,;g:~:,~d~~;::;i;,~~~:i~:;1:-i: 
henb11.ne, camphor, Indian hemp, or some of them_ The po11ular narcotic, r:hlorudy1ie 1 

~~\1J~~bi~,~~i~h~o5~,~~~~!1~ef ~~il~r~·:f~~7pi~~orphia, peppermint, l ndittn hemp, and pru!lsic 

The liqunr opii (Bttttley), the solution of bimeconate of morphia (8rpiin•), the 
Jeremie's solut10n (Savory and )foore), or the purified extrucL of the P. B. 1 arc pre­
forable to crude opium or its tincture, because theyaredeprivcdoftherunkodoriferous 
princip\(' 1 and are less likely to nauseate. The deodorized opium of the U. :::i. Phl\rm. 
is a good form. 

Conium and other mild niu·cotics have long had a repute in scrofulous nnd cancerous 
ulcers, und .Mr. Skey sbowed the good effect of opium in ulcers of the leg;;, und in 
promoting warmth of surfoce, and keeping up the cut1rneo11s C'irculutiun. But the 
author has seen this mode of treatment greatly abul'ed in cu<;es of disca~e of the blood­
vessel!I, with ulceration and sloughing. 'l'be following wus a common r1·medy t\t the 
'Vinchc-~ter Ilrn1pital forty-five years ago, in the hunds of i\lr. Charles Mayo, for pai11ful 
ulcers on the legs of the poor, chronic rheumatism, etc. 

81. Compound Soot/ting Pills.-& Pulveris ipecacuanhre compos.iti 1 e.xtracti conii, 
sin~ulorum 3j. Misce, et divide in pilulas xxiv; quarum sumunlur unn vel dure 
subinde. 

83. Pulri.• Sudorijims Salimts:-& Pulveris ipecnC'Ul\nl~:e compositi grnnn quin­
decim; potui;~m nitrtttis grnntL quindecim; potassre ce.rborrnus granu quinque. )l1sce, 
fiat pulvi!I, hom somni sumendus e cyatho ptisanre. For a bad 1:old. A substitute for 
theoriginal11ufris Doreri. 

8-t. Comp.um1d Opfote Mix~ure~.-& Liquoris opii sedtitivi lnxx i spir!tus nmmo-

~1;1~r~~~~:~~.i, s~i[~~~~ ::e~l~~r~: ~~1:Sri~~i'a~~~~~!~;:t~; fie}i~~; syrup1 f 3 1j; nmtur:e cam-

;~·~~:u~s~1~~f,i~i•f.I·rfi~;~~~~F1~E:;?~}:~~~1~7'~;~~:~~~:,~,7~P:~::~:.~:'.~t:,:~~;;~~:::: 
hemorrhage, violent mental excitement, etc. (Dr. Gooc!t.) 

BG. Stimulating Nm·cotic Draugltt for Delirium Tremens.-lj; Extmcti opii (Ilill) 
gr. ij, vel iij: JHjU::C ferventis f ,3 iv; tere in mortnrio et lldde bra11dy f ,3 iss i sacchitri 
q. s. ;,\[isce. Tlte patient should be allowed fo sip tltis out rif lite tumbler like a glass 
of grog. 

87. Rnnedics wltich pe1·s1tade Sleep.-Orange-flower water ii> decidf'dly mnked by the 
Ji'reneh n.mong the calmants, and half a wineglas.o;ful, !\lowly sipped, will uften coax a 

i1~1!i~i~1~~~r~l~et ;u~~b:~; 1 }n"d~~~~su~f ~~·~kdr~~~:~.e;;~:~t i~r ~el~~~fe\~:~;;~ri:~~:c; ::~:~ ~ 
amongolt wines the Cbamp_ngne ttnd Burgundy, or good red Ofner or C11rlowilz (son~e 
fin~ wlute wine,; nre excitm~ and pre\•ent sleep); umong;:,t beers, Guinness's Dublin 
!;tout; ltlstly 1 the bromide of potussium, or cblortll, in dose• of 10 to 20 gr~. at bedtime. 

88. C~1loral Hydrute.-M.ay be ~iven in doses of from 5 to 30 grs., but it is best com­
bined with morphia or bromide ot potassium; thus 

11 Chlor1d h~·dratis grana dec~m; solution is morph ire bimeconatis (Squire) m. v j 

aqam 0~~~~~16 ~~.~~~~~~~:~~ :o~:~ii t~~~.d~,5~~~,g~r:us~lm;;.s~~~~l~~;lupi aurantii 3iij; 
aqum aneth1 ,5 ij. ~lisce. Or morphia may be given bypodermH!ally 1 to be followed 
in nn hour, if' sleep i~ not induced, by a dose of chlortt.l. 

90. Indian liemp.-R Extracti cannabis indicre (Sqitire) gr. iij; man nm grana duo-



APPENDIX OF FOR:\!UL..E. 951 

SECTIOS °'V.-APERlENT~. 

101. Cnlomel.-ll Cu.lomehmos grona quatuor; e:xtracti colocynthidis compositi 

::.~:~~::d~;i~:.~:,;~~,~~;~•1;,.:~limonii lartarizali gcani r,. Fiat pilulu. fo 

102. TM Do.<;e for Bilious Sirk Headache.-& Calomelano:; grnnum unum. Fittt 
pilula. To he followed uftcr an hour by t.be juice of a lemon in a t.umblt·rof hot water, 
with a little ;;ugnr. 

~ij~~~1f f ~~:1.~f J:~1r~~i~~~~f :]~~f ;,~~::1~f .f :;~i~06W;r~\~~:01:~:~f ~~;,~~:~: 
This drnught •~greatly 11n;:iro\1ed, both rn flavor and efficttcy 1 b.v the addition of a 

few carnway,sred.~ 1md cloves, o~e ounce of buckthorn juice, one of tincture of_jnltt.p, 
and six of moist sugar. It is m1itated by the Mi.st. Swnre Co., P. 13., and 1s beect 
wepured f//l the large scale. 

c1•:S~;n~~rf c~1~lap~!ft1:~~~lg~f~~~s~~js~li~~~!:5ro~j~~~P~;'i~~'f~ :.in~~~~~~.' tincturre 

au~~;~ti(~~,~jt 1i'stt~{d·r:~-~~:i1~;~~'di~~t~m~~·~~ ~rl~.~~~i~. 81~l~~t~~:~fi~!l1~~;~&s~~·rtipi 

.~!'.r.;x;~0r~~~:1'2~::~~c;.~:;::~~~s~·:~~~::1.~:1:;:,!:~~~~;:~~:,~~:i~;Et~;;:: 
IOi. Rhubarb Drauglits and P(Jll'ders.-R Pulveris rhei gr. x; i:r 0dre bicarbonntis 

gr. xx; 1•\ei lnv1rndulro m quinque. )li~ce, fiat pulvis, e cochknribus cluobu~ aqua> 
sumendus. This is lite most perfect comhinaticn of rhubarb. 'The lru:etider !tides its 
flti1·orcompletely. 

for1S~~i:~u~. °{. ~hfi'!~11~~ 1 ~;1i~~ E~,.;.~c:yo.[0~!;~i:~;~~~d !~1;~'./;;itts~(~~~~e;e~'.~~,=~~:~ibcris 
Polyclire,9f Salt.-& Pulvl:ltis ili"t 3.i; 

puheris ,,;,,_.ibccis 3j. l\lisce. Dosi~, gr. x-xl. A (L>r. 

sulphntis1 f1i~ 3j; spiritus lnvandulro compositi f3j; aqure f§j . 
• ·1 warm ':_tfirient purgatfre. 

110. S11li11e Aperie11t Drttugld.-H Sod:e poi.a~sio-tartrutis 3 ij j qoclre bicurbonutis 

571~~i J~~~:rqi, ~~liic~i!; l\~~~~i~~i~\;iir~n~~~~~~d~~rr~. sumendu~, cum cochle11ri mngno 

;~,~~~ !@.?:!'.~~l~f ~:~~;!;Jf :;;~I;~±:~2~B~:~~~~~;:t~~!~d~E~~:~:·":::i 
r~~~~,~t:!~rn~e;~~;f :'.~~\f~!~~i1t;ff.~.f;~~r{.~:::.'..'.~";:.::::::;::::::;~::; 
drainrn_q r(J11gestnl abdomi11al rei1111 and bracing the sy.~ttm, (Ire of great efficacy in must 
cl11·011i1·romplni.nt~ . . . .. . . 

l:)u\phtHC 1if JrtlO gr. J1 Or quinine gr. 1J 1 Or tincture of nl1X-V01ll1Cll mxv, added to 
F 10~. lrn!:wcr;; the 8-t\me purpose. 

r;::::r~,:.~~i~~{;~~:~:~::·:~:~;:~fr.~~ :~~~;::;;~:f.~J:~·~~~~;~~~~2~~1~~id~r.:.r;;:~:~!;; 
salme apu:wt. A graw of s1tlphate of iron or quinine may be added to each dose, wrih 
s119ar or gi11ger1 if agreeable. 
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114. Carlsbad Powder.-:l!a.y be imitated by sub!'.tituting two dracbms of sulphate 
of soda for the potassio tartrate in F. 110. 

115. Castor Oil l\fixiure.-There is nothing offensi ,·e in the taste of co.~tor oil, but it 

~ lii~f~~r~!:~J~: ~~~ nc:e~t=~i~~~~~~s:s~~n~~~~~obnt i~e;t!1~~ !~nns~ i~n~~~~~e~~te1~!; 
adopt the following draught (Parri.~lt): 

gu~a;~,l~:~~~r f~~;11~i~i~~c~~j.58c~~lt~ril:~b:~~~~~~0:r~:ng i:~1 {0~ 1~~l~~n~:d~~~e~~~ 
about 3 vj of water, then the castor oil by deJ?;rees, with a little more gum or a little 
water, as may be nece~~ary to make a perfect emulsion. Then add water slowly to 
bring the quantity to ,5iv. Dose ,5ss-,5j. 

116. Castor Oil and 'l\trpentine Mixture.---Substitute half an ounce of oil of turpen­
tine for ht1.lfofthe castor oil in the above. 

ei1~i~~ti A£t~·~e~~nf:~~f(~1~JsY~~~re ~J 1;"~;.i:u~t~1~~~b:~f$e~~~1~,~~~~~ s~t~! ;~i~~lphuris iirre­

jal;~~: ;~l;'1;:P~~t(~03t}~re~~~110~~7~~lrftl~~~afiu3·:sr:s 0~~: 1~~~~.~~1~~~lo~~::b~i:~.:ir~c~~1: 
tunde s1mul, et d1v11Je in pllulas pundere granorum quinque. A iliorou9li but easy 
purge. 

119. P ilulre Cathariir.re ?um Calo111elane.-ll Pilulre prrecedentis 5 iv i calomelanos 
3j. Misce, et divide in p1lul11.s Ix. 

120. Podoµhyllin.-ll Resinre podophylli gr. t-!; !!acchnri albi q. s. ut fint pulvis . 
.& Resinre podophylli gr. B~!; extracti eolocyn~hidis compo~iti gr. ij; exttttcti 

byoscyami gr. iv. Fiirnt pilulre dure. A most efficient p1l1'9e, but ury gripi11g to some 
persons. 

It is difficult to detect nny superiority in podophyllin O\'er good !'cammony, eave that 
the dose issmalltir. 

121. Blue Pi.ll mul Coloryntli -li Pilulre bydrargyri 3ss; extracti colocynthidis 
compositi 3ijss. )Lhce, fiant. pilulre duodecim. 

124. fprcflcllfrnlw und Rlwbr1rb Pilllf.-R Puh·cris iprcacuunhre i!r. xx iv; pulveris 

~~:.i 3lvg;o:~~~:~;:.,.~:t~jo~~:~~e~; :1~dd~;~~1~ c~~1J;~1t~~F!o~1~;;~dn~~j1~~1~ i~~e~t~~1~:. una ter 

12.j. Pi.lf."1 of Colocynfh and Pitrh.-R Piluioo colocynthidis compo:;itre gr. ij j picis 
nigrre gr. iij. }""int pilula. For prrsons affected with pile.'!. 

l:lG. Pill."' of Alor.~ and S11lph11rir. Aeid.-& Aloes Bzlrlindemis gr. xxiv; acidi sul-

~:,~a~:£~~;•:~:;:';(~:.'t:;~~,~r:::'.f,;t~p~,;;:~1~ ,';.r~~~~ :!,;";.~~·~~~.~~·;:;,~:t~.~,~
0 

~;:E~.,~::.~r~;~~~~f.{ff'.~{!.ft·~~';!;:!;::~!~~~:·r.~:~i~:.~~;~~;.~~-n~~:'.'~!Y~~= 
be~~8if inqg;~~~;;1q~~~c:;11;;;·~·;ti~ si~l~ntia~~[~~~·:;~~r~~~~- su{J';;:::i~arrl~ e~~-~-~ 1?,j; (~i~·g~ 
L ocock?) 

pu1~:~isG::~;;~;:~~~reE~~!~ 11~ii'~;i!l~al rqu~:;~~r~u~~~i~i ;1 ~j .~I i~1~
1

tc~;e~1:1~~ R~l~;l, su~~;~;~s p~j~ 
s~xttt. ornni nucte. l1i chronic rlu·umatic diseases. Tfi1.y is commotily called the "CILel.,ea 
Pe11.9ioncr.'' 

130. Colocynfh with He1.1bane aud Belladonna Pill.~.-& Pilulro colocyn thidis com­
positru grnna tria i extractl byoscyami grana duo. Mi~ce, fiut pilula.. 
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~i l!ct>:~: 1 ~~ ,~~~·;·~· ~:i~ :~~~. ~~; po~~~i~r~1~~ h:i:l ;50e~~~cti11~e;,',.~~.~:n n;;rfl~~~~11:1,, u~u ;~ 
po1rer/11l 11 mulirttw to br 11~e.! lightly. 

St:CTIO!'l "\"'1.-ALTF.RATIVE, SALINE, FEBRIFU1H;, A:XD SPECIFIC REMEDIES. 

spi1r:f l~s·;ll{1~~i3D;t:;1i~~1,f r-:;~ 3 rott\K•~~re n) ~~~is Ili~c~.~ot~l~~~·:qi'~j.~r~~:~:!s q~t~~nirl~~'.~~~ 

~~~~i~'.i~~~{:;~~f.[ili1,~ii~;~(ii~¥~~1~ 
f i~~i;11~~1i·~·;;;r~'re ~:~~1~fi:::;1~ 1fiui~:~~~~s ;uni1!~~~i~1~~~~~1i~~:c~ ijJ\;Ii~~~~itD~~%t,hl~:~: ~t:~ri~~ 
qu11q11chorn. 

~;;~:.:~~:,~,~:,c;~ 'i.~';;j~"'.;:;~~~oo ~~~;~!,";~, '?~~~j~·~1' ;~~; JJ::.~;•',";,f;'::•;;;,:~'~~i : .. ~~;{~ 
di /:d~"i~;;~\' l~~~l:~~~i ~o~l~(1,~~,~~ ~u8t~~l1~1~81~~~~t~~i: d~i:3 ~ g~~!~i~:ren~:;~nt j~;':),:~/. ic ~~1'.~~1~it~~ 

l.J~ Pho:•plwfr nf Sod11.- lj, Sodre phosphutis .:;1ij. Fint pulvis, mane sumcodus e cyutho nquro. A.~ 111t 11p1Tintf wltrn (/tr 11ri1te i.~ red. 

143. Liflti11 Dr11119M.-JJ,: I.ithire citmti~ grnnn quinque j fHJlHt'de!'tillnl:t:! fluiduncias 

~l~;i;e}j'.;~~·(1 f\~;i~d~r11 ~~~ 111i1~~~l~Q~d ~7-n~,i~~~t~~ill r~fml!~n:~e's Lid1in wiltl'r is probilbly 

14.J. Colomt'l 0111' Opi11111 Pill.-H Cttlomelpnos gr. j-ij; pulvcris opii gr. t-!; ex­
trt1C'ti ~lyc~·rrhiz:l' riu1rntum suflil'ittt ut fiat pilultt, qunrti"--s~xtis horis !:-lllnendu. To 
1111·1·r11 rialiu tlir .~·y.'ifr111 i it 11N1!r' p1,,.i toniti.~. 

115. C11fo111rl wul Opi11111 wif!t Anfimony.-Bc Calomelnno.~ gr. j-ij; pul\'eris opii gr. 

~ii~1ia.an~~l111~~)~~~11~1~~;:l~~~:~ib~:~str;i1c~x;b~~;i i~~,·~~~~~1d::~~l~~~~~1~1n;not?s~:1tc1~i~ ~~: 
fitt~nrnlion . 

• 1,~,
1

;:r.~r::'.;'~~;;;;;0~:~~.~:..:::::~,t~;~:~:~~:cr:~:;~~~&;,.~,~i·'.~,;~~:~;~'.~:~:,/~~ ~·~~~~r~ 
~,~~·'.:~~:~~:~~'.~~:';~:,;r,~~~';s~~:;~~a,,~r,;~~J;£i,%·~~~~;:~!:,~m;;~;~~~~:m? ~~~.\i~ 

l.Jq. Tarim· Emetic.-R Anlimonii rnrtarizati p:rnnum; aqure destill1lt:-C fiuidun ­
ciarn. founaturcochlet1.rP pnrvum riuartttqlltl']Ue horu. 

f 5~~~·; ~/;::/~:n~:r:~~l~~:;;·~11[.~·~~;.R Jii:icic~o~~:~~c~1;ifi;j ~0~~~~~1r;~ ~~~n~~:~r~=r~~,~~~! 
horn. 

~i!~;.;,,;:;:~~:.j ['~'.~,~;;,,;~~:~;;:iy~~: .. :~!//3}~1':~i;~;;;·~~~g;t.~~~; r~]~h;~~!,~ja;ne~1:f~~~~ 
151. A11lilitln'r Pill.-R Extrn.C'ti coh,hici acctici, hydrnrgyri cum C'retn !1it gr. j; 

extrncti colo<:ynthidi~ Cl•lllpo:>iti gr. ij. 1llisce, fi11t pilul11, omni nocte sumenda. 
(BrMlie.) 

Rlitumatism.-1! Potnss:e 
compositi f_5vij . .Misce; 

f,~.:~;~:!:~·;;£.::::~:~£'..~':;~;~~· {~j rf~r~~i~~,,,~,7~m~on~~~.~;mj~:. g~l~;.:o:~ 
GI 
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bi:::bo~1~!~c~l~~;~i~1q:~;·1~!;~~~=~~{~-e~1;Js~·-~osi~7ri~~~~~ d1~~~01~~~~s l\c~1~~~ 1,\11~.~~~~~ 
under rheum11t1i-m1 dy,,;pepslll1 uc1d1ty1 und turbid urrnc. T(1 be tllkcn after breukfost 
and ttt bedtime. 

M~~~:·i ~:?~~~~·11;~,~~~'l~x~~i~!~~~~e ~~t ~~~~.ris pota~sre f3 iij j aqua• dcstilhltre f ,5 x. 

~f~!,g~i~qi110:~:1 .I°J~;~ITi'tt~~c;~r~5~en~;i~~~ is)~~11:E:t~irn~1~br~ri~~xst~ir~~~1s,.~1l~:~isd~:t~1i~1i 

};j() Rism11th (see F. 66)-R Bismuthi nilratis, sodre bicarbom1.ti", ~i,1gulorum 3j; 

fi~!.:e~li•~S~ r~fLl\~1~111 ~1:1~1~1~~1;/~0~~~ Ji~·. \' ~ r~\~e~:15se':il~?i ~~~~~L~~·fl~tlu l!~~~.C:l r:~u\ r11'.~l!~b~~ 
stonu1ch, combinillions of bismuth and alkali ttre most \'11lu11blej Out in It'"" d1•!H:'s tlurn 

~~·3:,~\}~~:;~.h;;do:seb:~1~~~~1;ei~s ~~1~1~\~\~:J~. Five minims of pru~~ic ncid, P. ll., riHl}" be 

P1'/ls.<;ic Acid lllixl10-e.-R Acidi hsdrocyunici cliluli Tiliv; poltmoc> bic11rbo­
f ,3ss. :Miscc, fitlt h:wstus, bis die sumcndus. Jiicase.<;oj irritable 

F>B. Autilitliic Pow(frr.-B. )Cilgnesiro gr. 
turtr:His gr. xv. :J\Iiscej fiat pulvis, omni 
(Brodie.) 

xij; pntUl'"ro 
purvo 11qu~. 

dii11~~-,,~:~:~~,-~~~~C~l:1::c fi'~.~'.!;y~c~~f·f3~- D~~~~~ ;rn:~~ J~:l:~~:~~i~~; ~ii;· ~ 11 ~~!~~l~-i-trici 
The old-ftt<-hioned decuctio11 of ~l\rSi1parilb1., freshly m11de, und tuken in Jo,cs of at 

l~ast a pint. daily, is far heller tlrnn the concenlrntcd extrncts. lt is nn excellent ~c~a­
tn·e, nutritive, and dinphoretic; p11.tients should stay indoors nnd keep wurni \\hil•t 
taking it. 

lGO. Alk~linr /11.Ju.~ion of Sanrtpttril~a . ._& Sarntparill:.c radicb concisre et co~lm:l! 

~~:~:~:::d:~~~~y~~~~~;~~,:a:.~~~·~::d~~~;~~tEl.~:;:j'."" )~~;~· ,;.~q~~ .. ~"·,·:gi~~ 
162. Corrosive S1tbli11wtc Pilf.~.-R Hydrargyri subhmati cofrosivi, ammoniro hydro­

cblora.lis, f1U gr. j; nqure de~tillatoo guuam; mic:e panis quantum rntis sit ut ijant 

pi~~\~ f~i~~b~~f:1~11~i~~~1~;~;o~i1~,~ t:t~bt~at~Sii~ :h/~:;f~lidi~eN of the eye, in one daily 
dose of gr. t after dinner. 

163. Corrosive Sublimate anrl Bark fur Cl1ildrcn.-f1c Dydrnrgyri sub\inrnti corro~ivi 
gr. j; tinctur:.c cinchonro (vc~ tincturoo rhei) 3 ij. Solve. Dosis, f5j ter die ex aqua. 
To be takrn ofter meals. (Su· A. Cooper.) 

164. Corro.~in• Sublimate tmd Steel.-& Ilydrnrgyri sublimati corro-~ivi grnna dllo; 
tinctune ferri ~esquichloridi fluidunciam. Solve. Do~is, minima quindccim ter die, e 
cyatho aqu:e vel decocti hordei, vel sarsro, vel cerevi"i:l!, ve\ swcrtwort. 

165. lodirles of Potassium a11d Mercury.-& Potassii iodidi A'.rana qundraginta; hy­
drtlrgyri corrosivi sublimati grnnum unum; syrupi aurant1i fiuidrachmtts f;ex; uqu~ 
ad 8uiduncias oclo. Dosis, scmiuncia ter die, e cyatho aqure. Hulf t\ dr:tchm of the 
syrup or iodide of iron, or fifteen minims of the liquid extrttct of bark, nrny Le ndded 
to ench dose. 

ph~~?; e~~i~~!7~3J'~' ci'tr!~~;·~~;f g1;i~~~ ~~~~~~s~~~di~~~1 ~: 1~~f~t~r;:~i q~~jr~1~e;:im~~:~ 
tur dure hora sumni et una mune. (Bumstead.) 

R. llydrur~.yri cum cret~ 3ij; quini:n disulphatis 3j; mann::e quantum satis sit ut 
fiat massu in pilulus xx div1dtind1i. (Ibid.). 

167. Other Anli8yphilific, Antistrumous, mtd Absorbqfrtcimt RnnetlfriJ. -Certain 
remcdie~. which seem .to !rnve the power of causing ntrophy of morbid cell-growth are 

~~ r~ ;:1 :
1

1 ~kned i~~ 1~ ~ rt~:~~ :s~ ~~ ~~~~ ~l ~;; ~111 t~i~ ~: e: ~d gtl bc:~t~~n ~i~s ~~ ~ u ~! ~: ~~~ ~: ;e~<~•:i :i~~~cc1~ ;.; ; 
}'. 162, 166, etc.; :.! 1 liquor potn~s:e, .b"'. 16 and 156 i 3, certain salts of potash and sodfl, 118 
the chloratCj 41 certain suits of mnmonia, ns the carbonate, chloride, trnd nitrnte, F. 
141, 178j 5, compounds of iodine, F. 169 etseq.j 6, the analogous compounds of bro­
mine; 1, cerlnin other rnet1ds, 11sgold and platinum .. Tbe writer advises tht1.t in obsti-



APl'ENDIX OF FORMUL.iE. 955 

st1nl\lo ~Yf'hilis, in nen·ous di5el\Sf'~, epilepsy, tumor.:; 1 elc., _the~c rem_cdies be given 
1•er.-e,·cringly in altern1\lion or conjunction with some nutrient or tome, Thus -fr of 

I u {::rain of the rhloride of .Qold and .~01lwm 1 in 11 pill l with a !;"la•s of sur~apnr1lla) thrice 
duily i nr tt druchm of iodide of poti\i;sium, n drnchm of hromi<le, and n dritchm of 
chloride C'lf nmmonium, to n winebottlc of distilled wnter1 which the patient should 
take in 11 week in di\'itlcd doses 

JCS. CMorot~ of Poina/1 may be u•ed as R loti<,n in the 1)roportion of gr. 80 to an 
ouncf' of glyc.-crine und lhree ounces of water. 1 t may al~o be made int., lozenges 
(P. B.). A~ 11n internal remedy the dose is IO to 30 ~min~ in .rnlution. Urn mixture 
mn.v be m11do of two c1111chms chlomte of pOlU'ih, hnlf n drachm dilute hr<lrochloric 
ncid, tl~ree nf syrup, and six ounces of "'.uter. Dose, !l sixth ptt~t ever~· fuur hours. Jn 
tdar(lltrt .~f(lm(lti.tis and nllfoul ulcer<dwns of the mc111th; al80 m .~ore tl1rord, 

te!~~~. ludi1ie Mixbl1·e,-U. Liq. iodinii nt v-xv, syr. aurant. 5j-iij, aq. anclhi 3j-iij, 

liO. lodi11e Ointment {see B. P.). 

~iu\:l~.r~b~~:t ra~:t~~;\~;~hco~~:i~~el~ ~~ii~~~:~ \~~'.~!~eh~!f l~~lk:cii~l~tr 0{h~,~~~~i~fe~~!a~f 
puint. l.,'11ed as a strong discutumt fur bubo, di.,eo11edjoints, etc. 

1 i:2 Iodine Lolion.-R Tinctune iodinii, ]>, B. 1 3j; aqu:u de.stilhltro Oj. Mi.see. For 
scrofuluus ulcers,fistulre, mul was/ting Qut cavities. 

stiJl~~;e ~~bt~<~ci.e;t1ti~~~.uli~~ %!~~~'.:~;i~do;;::~~,.~~v j pola~sii iodidi ,5j; aqure dc-

17.J. Cau.~tic Solution of Jodine.-l?. Iodinii, potlls~ii iodidi, ftfl 3j i aqure destillutro 
f 3 ij. ) I i~cc. To destroy weak granulations, 1·agged edge.~ qf so1·e11, etc. 

17.). lurliue Bath.-Should contain 1 for children, half a ~min of iodine to e11ch qunrt 

~,l~l:;~~~:~/~~:~~;i~~~~/or (1~1~1~~tE:o~~~sd;;i~~~~n1:i~v~~;~·r~1:~,f~\~;:~:es,1~~~ ~~~l~l~~n~~ 
lated by 0'8haughnessy. London, 1831.) 

l!~- Iodide of Po.ta.~si11m with Bi.Uers.-11 Pota~sii_ iodi~i EU j i nfu~i gentianre com­
po,.1t1 (rridccocti c1nchon::c) r3vss; tincturreauranti1 f51j. iH1~ce. Dusis, p11rssextn 
terdie. 

na!(s
7 3J~d~<;~t~{u~~i:8~~~1::~'~ ~J i~~~li~~~pi ~~~:s/i a~~~d; {'\~~s~ ij ~l~~~~~~~:~;;i~~rf~j 

bis d1e. 

178. Nifratea11dJ\IurirdeofAmmonia.-& AmmoniremL1rintis 3ij; aqu::cdestillutm 

:.~i.::~:~~~~~:7t~::!F£ 1~·~"r£~zr:-~='. ::,::~~.'..::~f:.~:~:;:i~L .. d:!~,~~~J.~:~~·· 
~~~;a:.~;~~:?~;E::~:::r~~~~:i~:if~:~;,-;;;!f,,YL'~;;~ofl;l :·::i~.;,'L):;~~';,~~'~!.~'~o!: ;~~ 

lf:O. Fuwltr's Solution.-& Liqunris arsenicnlis (Fowleri P. D.) 1llxl; aqua? destil­
latre fluiduncins xxiv. Do.'te a.~ the last. 1 

181. Do11ovan1s Sulutio11.-A compou nd of 11rsenic1 mel'cury 1 and iodiue.-Dose, 
11lx-xu:. 

SECTION VIL-EMETICS. 

l!H. Relaxing Emetics.-& Antimonii tz1rtarizali gr. iij i uquro destillatm f,5iij. 
Misce. 

B. Antimonii tarlarizati gr. j; ipccacuanh:u 3j. "Miscc, fiat pulds. To cut short 
croup nnd acute bronchitis of children, the emetic sh~uld Le given in small doses, a.nd 
repenled frcquen1ly till it takes efl'~ct. To be mixed ma wineglm;;; of Wttter. 
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Jn \~~!:a ~JJj;::::~:;~r~f cm~i ~~ ~~~r~~ ~~~f i~~;,h~e~l a;:: r::;l~li~ Cl~i~:l~n~~:l~ilp?i~tje;pji ~~~~~ 
anthem1d1s tep1d1 OClttrtum. I ii tl1e mc1pie11t stage of ery.~1pelos,jri:er, etc. 

oc:i~;iui~~u.<1~i~:c;:metic.-R F!lrmre sinapis vulguris cochle1tre magnum i Rqure tepid:e 

194. Zinc Emetic -ll: Zinci sulphatis 3ij; aqure f,5ij . Misce, fiat hauc:.tus. 

S..-:CTJON 'VI Il.-GAROLES. 

201. C(joling and ,'\,fola,'fO.Q1te Gnrgle.<1jor Arute lnfiammaticm-G Oxymcllis nnciam; 

nc~; ~:~::~~ ~;F~:~~;:;:~1w~:~~~·E~~:f~~~~~~~:~.=~;P'~I;f~.'i· M;,ce. 

202. Sootl1in,q Gor.qle.-1.l Extracti papnvcris drnchmnm i boni.cis dmchnrnm; nqu;:e 
fervPnlis Ou1dunci11s octo. )li~cc. 

G(l/ccrine is 11 cnpitnl mot.bing application, in diphthcrin, C:lc. 1 either painted on 
with a camel's-hair pencil, or in combination with either of the 1tbo,·c gurgles. (Sec 
F. 272.) 

ph~;·;~·~1::~1;i~~i·1~;;.~JX;:.~;;~~~:!£{~f ~~)r~~~;~:~7,~::~15 .~:::~;.~d c?:: 

,.r~£~;:~~~~;~
1

~~~~~'.1 ~:~:!·}]0;r ·t~~:~~\:t~'.: c.:::~~n::·~:'::,~:~.d::.:
1

~.:: 
packets of 20 grnins of sulphate OJ :ziM·1 and let him di:Hll\'e one in tl tum Lier of waler 
to make nµ;arglc when required. 

205. Cr·rasote Gar.qle.-& CreH.soti guttas xx; aquro ~ dij . Agita simul donec 
solntum fneritcrcosoton. 

Carbolic Aci1l 01l1'gle.-& Acidi carbolici gr. :nj; nqure fluidunci11.s octo. )li·ce. 

gn ~~1:i~~?~~cs )~c11:g~1r;~d~t~::~~~~'.~ i :r~1~~~~.ri 11~\·~ ~~g~~;o~:~~/u 11 i~,~~i~1i r:~d'~~ tNe; ~1811~; 
of warm l.mtn<ly and wntcr, to be used as a gargle. 

206. Stimulating Ga1·9les.-& Tincturrccapsici f3ij; oxymellis f,3ss; nqu~ f 3 vijss . 
.Mi~cc 

R Tincturropyrethri f5iij; nquro 

SJo:cT1o:s IX.-E:-<E~IATA AND 8Ul'POSITOR1r:s. 

211. .Niitriutl E11emafa urc usunlly made of beef-tea a?d the yolk of nn C,!?g, often 
with n little brond.v; but pancrcut1zed milk-gruel (p. Yi) H prolmbly the brst nrnterutl. 
San~om (Lrmcct, 1881) rl!eommended the employment of dcfiLrinuted blood, either 
frc:-h, ordrird nnd di·so\\'ed. 

'l'be rectum must be tir.~t clear<'d of feces by an enema. The nntrient enemata ~hould 
not exceed three or f11uro11nce~, p:h·en e\·cr3 three or four hours. 'fhe rectum shM1ld 

~;c~~::·;~~;;~'.~;;:~~;;::,::.~~lU£~:;;;::~~'th~~:i:1::~',~·::.~;:~~''.:;w;~~;~,:'.;r0.~:'.:i:::~~r~l 
super.'•enes, eo thttt injec1ions are ~1.ot. retained; ~or tl ~1me iL mny be combati,d by the 
ndd1t1(1n <if H. fow drops of liq. op11 eed. to c11ch rnjecuon. "'annth nnd H.b~olute rest 

··~;\:~~~~~~~g~~~iJ:Ii~g1Jr \~~:~~~~E~ ~:1:~~:~~~:.1i:k8· l1;,c•. 

ac~~i~~) ~
1

:::~~~~~~;1:u t~,~~~:'° ·Tu~ s~1~~ ! ,t::·:~~~~~,~~ct~ ~1~,;.d;•ii,t~!~i d~~~cf f :;v~~~~~i }~~~i;~s 
Olei ricini f,3iij; pot1Mre curbonatis gr. xv; suponis 

3j; 'l'eresimul dunec bcnc misceuntur. 

216. Purgntir;e Enemata.-& Magnesioo sulphatis 5 ij ; decocti a\·enro octnrium. 
Miscc. 
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dia~ili~~~i:r;~:~~~i impii<~nli ,5s~; sttponis ,5j j aqu:e fer\'entis oclarium. Goocl for 

Httlf 11n ounce of sennn leaves infu.;;ed in a pint. of boiling water, till cool enough, 
formstlffio1:>t.effectiYeclystcr. 

,.ef ~~fu~~e:i~~~:~/;;t:::1~~~ine>:e8~~~~~rif·dif~t:~1i~~r~!a~~1;:;~~~~ ~~ti, ;,~~~.;~~a~~~:; 
buurr, plnccd withi n the f'Jlhincler, i.s n capittt.l remedy. Suppo~itories of t1:1.nnic 11cid 
(P. 13.) are good. • 

SECTION ::S:.-LOTIONS. 

231. Spirit Lotion. - & :::>piritus vini rectificnti f,5j i uqure f,3x,·. :\.li~ce . 

232. Go1df1rd's Lotion. The liquor plu111bi tutbflcefrtti.s dilidu.~, P. B., if> a modern 

~~~1~1:;f11~:,l;:;.}~l~idc~~·t~~~~i ~e4Ji°~:~~~rt ~~ :;,nc ~~n"t.~e ettch of" Gouhlrd's extract n (Liq. 

233. Nifrnte 
:FinL lutio. A ,api;tal d'odo;,·faiu,q lot.ion 

234. Zi11c Lotion.-& Zinci sulphntis grarrn xx i 11qu~ octz1rium. .lli>ce. 

3 ~~:~,~;~~~:'.~l~~;~;f!,~;~?1~:~,~q'~;s ;11:.:::ii :~::::;,::szi1n~isss~•l:;,:::.:·;,:~~~t:: 
cre11~01i guttani unum. Tnc ~imul ut. tint. pulvi>-, in ttqua• oct1trio ditnid1i• ~ol\"Cmdul' ut 
liut \ntin: A rmn·rnin1t awl e:r:cr{frnl astri119e1it, roradit·c of jetor iii otv1-rlue11 and 
otl1erff'fuldi8cha1·gf'.'I 

:!37: A'itrir Acid Lol~un.-R Rns~e petahirum '.'jj; aquro fen·entis f,5 dij; ncidi 
nitric1 diluti f3ij,;s . .:\ l is<'C, etcoltl post. hornm. 'l'udeanfo11l 1tlcers 

:!38. Opiafr /,ofion.-B. Pulvcris opii 3ss i nquOC'de~tilttttro forveutis f,5 dij i macera 
per horns dutt~, et cohl. .Por irrifoble sure.~, plwgt·drenu, etc. 

2~9. Po1w1 Loiion.-JJ, Extrncti pnpincris 3 ij; nqure fer\'.entis f ,3 !v, Misct'. The 
adrhti.U1l of fl i/raclm1 of bf/rllX forms a 1·a;ntal lutio1i fur itd1111g uuptions. 

destillilla'! f,5iijj terc simul, et 

/'Or7""''f'"'""'·'· 
24 1. 1Jelfol/011nn Lotio1i.- ll l':xtrncti bellndonnre 3j j nquro f 5 h-. :'lli~ce, et coln. 

2·12. Ao;r1iical Lotion.-& Liquoris nr~enicalis f5j j tlQllre de~tillt\tre f,5j. ~I isce. 
lno11yd1i11. 

243. Blnrk Wash.-Jl Cnlomelnnos 3j i rnuciluginis acnciro f,5ss; liquoris calcis 
f,5\·ss. :\lisce. 

244. Y1·1lo111 IVash.-B. liydrnr~yri sublimaLi corrosivi gr. vj-:dj j liquoris calcis 
f ,5 \'j. 4'1 i~ce 

24,j. Cliloridr of Zim; Lotion.-R Zinci chloridi grunn octo; a.qme destil lt\lre f,5 \'iij . 
J\liscc. '/ 'he br.~t lotionju1· crwrer of the tmmb. 

Mem.-The "liquor zinci ch loridi P. B." is strongly impreg nated with chlorine. 

24G. I ron Lotio1~.- ll F'crri wlphntis gr. viij i uquoo destillahc f,5 viij. Miscc. See 
/ll r. Vi11r1·11f's "Ob:<ervutiuus 11 fo1· the 11.:ie of tldt~ luti111l in piles. 

Lotions of tho chlorirlr of irM1 muy be made by adding two fluid drachms of tinc­
ture pf ~teel lo four ouncf>~ of w11ter. A conccntrntcd solution of sulplrnte of iron w11s 
much r{'co~nmC'nded by Ycl.pcnu in cry~ipela". Th.c cifrafl' of iron, in the proportion 
of five gru1n~ to the ouuce, Ha fn\'orite lutiun of lhcord's in phngedoonic sort!S. 

247. Alum Lotion and Bath.-B. Aluminis 5j; ~1qure dectillatre octarium. :lli~ce. 
F11r nn rtl11111 bath, flir lt•ut·orrhcci\ 1 prolapsus uteri, etc., 11dd 11 tu.b\espoonful of pow­

clC'rt•d i\lum to enough cold or tepid w~lter to nrnke n hip-bnth; it. should be injected by 
mC'tLllS ufnn Indi:1.rubberf'yringe (J1199i11son's). 

wi;i!~;n~~;:af1~~i1~;1~Jo~i(l9;1~~t~o~~:ls~:?~;w~::,:i,:1~ ~:~;~~1 ~c~ viij. 3lisce. Ojtm used 
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:.:*~:~:~~i~I :.::::.~;.,;~.::d~;·~::.~::~ :;:·~,~·~~::~,:::::.[~~ ~i~q .. ~1d.:~:~·~: 
et ~ol~orticis quercu,; 5 ij; aqure fen·cniis oct11rium; coque nd consumptionem dimidii, 

250. Bornz Lotion.-R Bori1cis 3j i aqure destillatre f ,5 viij. :)1i~ce. 

c!t;~~ic ~;;;~:~~j Frial''.<1 Bal.~·(1111 .-R Ti net. ben:MJini co. 3j i aqllre 5 1j. )I isce. For 

3j 2t~2;/i~:;;~~i:~~~:.io~1~j.ll: F~;::;:,'~~1 ~~l}afi1:i~,i~~:a~~~~~~Cllt1q~tf;c.) Add oft/ii.• tincture 

253. Solution n.f 1Yifrafe of Silur with Ether, for swabbin~ the th rout, is made by 
dissol\'ing 20 gmins of cry~tallized nitrate in one drachm of wu.ter, o.nd add in; one 
ounce of ~pirit of nitric o r sulphuric ether. 

Mfs~!~ l\?~~~~~·t) Sifrer.-ij. Argenti nitratis (cryst.) gr. ij; aquro destillatoo f,5viij. 

N.13. Nilrnte uf i;ih-er for so lutions ought to be cryshtllizrd, and of a pure white 
color, not dnrkcned by e:cpo.rnre to light or contact with orgunic mntter. 

255. Sufphate of Zim.:.-R Zinci sulphatis gr. viij; aqure de~tillatre f,5viij. :lli~ee. 

25G. Acetate Cl} Zinc.-R Zinci ~ulphatis gr. v; liquoris plumbi dincetnti« f3ssi 
aqure rosre f,5 iv. )li~ce, tiut injectio. 

ro::1f31:~ta~1 ffc~o~~~~aje~io?upri sulphatis gr. v; liq. plumb. diacet. f3 8s i aq. 

op~ijt~~1;0::~11~~;';l[!~~~~ oj)~o:C~~fi;t"1toti~iq. cupri ammonio-sulphatis Tilxx; ti net. 

2;)9. Sulphate of Zinc witli Opium .-&: Pulveris opii 3ss; aqum fervcntis octnrium 
dimidium i maeern per horas cluas, dein eoln et nddc zinci sulplrntis 3ss. 

250. Sulpho-carbolate of Zinc.-&: Zinci sulpho-carbolntis gr. j-ij; nqu:u destillatre 
unciam . .Miscc. 

261. Carbolic Acid.-13: Acidi cnrbolici granum; aqure fluidun~ins ij-iv. ~li sce. 

::~t~I"f~~i;~~1t!f~~~~i;~~!iE:::~::·:::~:·:::~::::::~:~~:::·::.::~~:,,;!:dc:::; 
2G3. C01·1·osire Si1blimate Collyriwn.-R Hydrargyri rnblimnti corrosivi gr. j i nqure 

destillutref,5viij. "1isce. (Mackenzie.) 

f32$~)'; ~~~~~isC~Jli~~,~~d:tl:"i~ 3 
ti~c~q~~p~i~~i~lJ;~ ~.~ x(ij·~l ~(i~~):.is plum bi diucetatis 

)in~~~~n~fi~::~;f~;:~:e~~~!~~~=it;i·}f~j. Liii~~~!: ~:T;~1i1~~~~j11;. linimenti camphone (t:tl 
J~ Tinctur:e cupsici f 5 s~ i linimenti ~aponis r3~s. .Misce. 

266. Cliilbfain Liniment.-& Tincturre canthnridis f3iij i linimenl1s snponis f3ix. 
Misce1 tint hnirncntum. (Wardrop.) 

21ii. Opiate Linimmt.-R Tincturro opii r3~s i linimenli mponis f,5j. )[isce. 

2G8. Belladwma (Uld Glycerine.-& Extracti belludonme, glycerini 1 aa ~Lisee. 

gl~~;;i~ 1§j1~n:ta;;;~i~:;11J'o:~;,i~;1:.::~if;~~~f~~~~~~~~:ri:~t;n:n~::it~~u~e,~;;~~;~~iff ij i 
270. Me1·curial Liniment.-~ Ungucnti hydrnrgyri f~rtioris 1 adipi~ 1 f1ft .~ i"; cnm­

phone _5j; ~piritus rediticuti I ,5j; liquoris ammon1:.e f,5 1\·. :M1scc. 

271. Crotvn Oil E111b1·ocaiion --R Olei tigli i gultus xxx i linimenti ~nponis f,5ss . 
~foce. 
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til~-~~;n~~'~';/~~c~t~~r~f~~e~~~1 t~;~~~~~:~~~an~~~~\~:~i~ !~~8t111~ 1~:~i]i~~m~~i~1~~~m ~iib-
:!73. Tanni1i tJ.•ifll Glyruim•.-& Gfy,.,rrine 3'.X\• j tnnnin 5iij. )li~ce. Ill r(lginitis. 

I.f riifoinl u·ith. fo•i_r ll1r 1"Frnfily <if .Qlycai1_ie, it lll"Y be 11.~rd r1.<1 1111 i11julwn in gfrcf, aml 

as Gr:r~~)ri~~,,1~~'.:. 'b~ ~:fi{:bi~~:d·~\~~;:j~i~c:;~~~i:r iodine, crmote, borax, nnd almost nny 
other liquid. The ~olid gfy,.,rrnl•· nf .Qfm·ch is a Cllpital busi~ for oinlmerll.s,nnd mny be 
sub-lill1t.ed for lnrJ or other f11t. It is more pene1rnting and drit>~ less; nnd is u <.'On­
\"enient medium fur cnlomel 1 red prccipitale, and other mercuriul rnlt.s. 

27J. Glt1cuale <!f Stnrch.-Rent to~ether 6 purls by wch::ht of i::tnrch and 30 of gly­
cerir1e1 inn pnrcclnin vcs~el, over 11 winer bath, f.tirrin~ till the f.tnrch ii:: completely 
.l'.!:!'li1ti11izrd. Anntlier formula is 85 ptlrts of glycerin(', 5 of stnrch, and 10 of wutl:r. 
The re,.:u\t nught tt> be trnnsparent, gelutinous, und soft. 

275. Crtrbolic Oil.-& Aeidi curbolici gr. xldij; olei oliv:u ,5i\'. )lisce. 

su~;t:;n~~~~'~:~a~~~ ;;~:~c:i~~l;~~~~~1\1~~!tp~~~~~l~~~ ~,~s~~~~r~~~:~1:~;;~~~1 o~r~~ i~171W~fS~i~ 
the tr clc,·clopmcnt1 aud deodorizing substances which nbsorb fresh g:nscs or substitute 
one smell for nnother. The latter ure useful when foul smells nre present, but their 

prc:~;b~~i~s ::~~ti; t~~~sk~~t 11s n syrnpy fluid, formed by nddin~ one-twentieth of its 
weh~ht of Wl\ll·r to the crystallized add, or t.he cryst11ls may be mC'lted by hent and the 
fluid ncirl 1nea~ured. Lotion8 tire u~cd of 1 part in 20 and l in t0; they should be per­
fectly cle11r; turbidi~y or undi~~1.1l,·ed drop~ mean impurity or cxce~s <!f the ncicl) in 
either ca~e n very irritant 11pplrcution. Carbolic oil is u~('d 1 pnrt in 5 lor foul ulcer~, 
I in IO for drei::~in~ about the unu.~, penis, etc., l\nd 1 in 20 fur cntheter~. The~e solu­
tions may be made with glycerine. The lotions nrc much more effoct1,·e. Carbolic 
gau:r is too well known to need description. 

Percliloride '"'f 111trr11ry i;; t.he most powerful antis('ptic at our di~po-&l. Solutions of 
strcn~lh I in 500, And l in 2000 arc commonly employed; in<;truments must not be 
plnc1·d in them. Suhlinrnted wool(~ per ccnl.,glycermc 5 per cent.) bas been med by 
V. Brun .. ; g1u1ze 1dso w11.s tried, but pro\·ed '·ery 1rritl\nt; Li-.ter suggeHed combining 

~i~~!1;~1~~~~:~~~[£,i~~::;~~~ i~~~~:::11r!t:~1~·:·~;~~;:~d~: ~~1sl~~~~~ ~·;~~,~~~!i~~:~~~r~~i 
S(flic°ylh· Aci.d lotion is it .c:ttturntcd solut ion: nn ointment is mnde with pnmffin (2 

~1;;~~Ji :;.~~~;·~;;:1i~1;in(~ £~~:~~ !~~ 1~c~dlS~~ ;fy~~~1:~~~~\1 ,~,1~1~.~~~si~~~~c; ~p c~~n~~ i1~ 1:~1~~1e~ 
is 1~r::;;<·[~~\i~:: rsr~v~e~~~~n1c~l~~~t:~i:~~el~:;.(1C~a~;~f :~ ~';~~:l;~ l::;l~CS!~Li~~l~~~r ~~7lti.n~ 
so lution nf the ucid nnd then dried i the ointment i,; mnde like the suliellic (If strength 

;~;~i~:::~i~~'.~Ai~:~!f ~;~~~;'.f,~f;~r~?l~1·~i~~~1::~,~f ;~g~~lp;,:,!~~:'.~!~'. ·:~~~~~~ 
Eucn.fypm.~ !J{/lt=f~ is used in place of carbolic diluted with ol. olivre; it has been tried 

ns o dr1•~s1nt:. 

~;!::t~l ~f~o!,'/,~\:~t~~t~~~~ :t·1~1!~o;~nt. 
S1(lplwrvus Acid lotion Yttries from equal parts of the acid (B. 1'.) and water down­

warJ. 
Pu11uwga11att <if polaslt to be efficient should be of the strength 5 per cent. (gr. j . 

:l~:!.1~c;;';'oi~~1 ~fl~~~ehdi~ft·:i~~o~~~~~a\~s(,ir i~~:~~~:n~~~n~;r~s~~l ~~wE~~~=~~~t any large 

81!:CTION XL-PouLT ICl!:S. 
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in a conrse tow~\ or special wringer; they should be npplitid ll~ .hot us cun be borne 
and CO\'ercd with oiled sl]k, cotton-wool, u.nd a silk hu.ndkercb1ef. 'l'hey 11re much 
cleaner thnn pou~licc.; and are fliways to be preferred in cu~es of wound~. }~omenta­
tions of bomcic lmturett valunble antisepticdres;,ing. 

281. Bran Poulli ... e.-'.\Iake n linen or flannel ha~ of the size rcqui-;ite to cover the 

~~~\1~:e~~~?s1t:r~cdd~~n~ ~~~i~i' i~i~~/r:n~ c~:::: ~~i,~i~~ :~~Jy 0a~ t;~~nti~s i~t i~s t~:i 
enough. 

282. Bread Poultiu consists of bread crumb, without lumps, steeped in boiling Willer 
and spread thickly on linen. It doe:. not retain heat well, und should not be upplied to 
rawsur/'ace3. 

285. l\J1utard Poultice.-Is best made by mixin~ flour of muslnrd with wurm (not 
boiling) water. .Rigollot'smustard leal:es, or clwrtu siuapis, P. Il., ure very CO!l\'Cllient 

286. Opinte Pv11ltice.-Poullices medicated with conium, or bclladonna1 or poppy, 
mny be cu!li\y made by udding s~11ne of the extract to the bread poultice. 

8cnld a basin; pour into it sufficient boiling water for the poultice, nnd scatter the 
meul into this with the left hand whilst whipping the water briskly with a spu.tul11 in 
the right; continue until the mu~s is smooth, coherPnt, and no 1.on~er sticky. '!'hen 
spread it{1Lbout u quarter of an inch thick} on soft linen of sufficient size. 

288. Cha'rcoal Pu11ltice is made by stirring nn ounce or more of powdered wood 
cl1t1.rconl 111to tt linsceJ me11l p•1ultice. Sometimes plt\Ccd on u colotomy "\VOund, but 
an oakum fomentu.tion is better. 

8Y.CTION XIL-OINT~ENTS . 

X. R. The glycerate of starch, F. 274, or glycerine pure, or the ben?.oated lard, or n 
compound of wux and olive oil, P. B, or Y!\»eline may be substituted for adeps 111 inost 
of the following ointment.s with benefit. 

301. Scott'11 Ointment.-ij. Unguenti hydrargyri fortiori", cernti saponis, iii"!. ,3j j 
camphorropuh·erizttt:.e 3j. )lisce. 

302. Ta,.tar Emetir Ointment.-!} Aalimonii potassio~turtr11.tis 3j j adipis ,5j. 
111scc. 

AI~~~:·. C~::og;,~~~~~ ~;~~1~~."~70'.ij. Acic'ti cnrbolici gr. x-xxx i adipis Oenzoati uncinm. 

30f1. Carbolic Acid Pidty is made with liquefied carbolic acid 2 drachms; lin~eed oil 
1 oz.; prepared clrnlk 4 oz. well mixed. 

307. Per1wian Balsam Ointment.-ij. Bal•umi Peruviuni ,'5j i unguenti cetncei ,5j. 
)li~ce. 

tio~~·~: ~::~o~~~/::ft~;~~;~:':1~li17t,::.1:;0~~~t!ii1;1 ~,~:~1:::;1~i11~;~e?'J';~ 8t~~ 1 ~~::~»!t1;~~1~i:d 
alsojo1·piles. 
Fo~?~;11~~~~~:~~~~~;i~'~~~51t~c~~~~~~~:1~~~1 ~Jc'. olei olivre 3 iij ; adipis ,5 ~s. :\I1sce. 

oii~~~~,~1~:'.'~~:~0~~~:£~~'.~t~-;;;l~i·~i1l:~~t~~ 1~e~~.ratis 3 ij; ndipis ,5 vj. M isce. A capital 

310. Magnc.~ia. Oi1d111ent.-B )lu.gnesiro cnrborrntis 3j i ndipis ,5j. :\lisce. (Jl/r. 
Part1·id9r.) 

311 Ointmmt.s for the Eyelids.-& Unguenti cilrini (hycfrargyri nifratis) 3ssj 

adti\~1~~~i~ ~>';~1';~~fd;,~~~\~~~~~ guttlls x; morphioo ncellllis gr. i\'; calomelanos gr. x; 
adipis ,5s· . .:\li·t·e. 
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i.d~~!·. Oinimentof flifraiHJ.f ."iilcer.- Jl, Argenti nitralisgr. iY i nd ipis beneloti 3ss. 

3 13. Cal1.,,1el Ointment.-& Calomelnnos 3 ij; ad ipis 5 vij. ::\I i~ce. Jn cl1a11cre, 
wndylomntn,eti-. 

814. Ointment of .i.li erc11ry 1oith Opi1an.-R Un~uenti hydrarg~·ri fortiori:; unciam i 
e:rtrncti llpii ~runu q1rndrn~11Hn. '.\I 1~ce. FCJr pai1~ful nodes. 

N .ll. J::xtrnct of belludonm\ muy be sub:.titutcd for or combined wilh lhe above. 

re!:1~~ ~ren:\if~/'er;.~;.~~nb~~11~1l:!:'..!, L1:~~;:~~;1B;~?t~~pt?~:rs:iet:~etati,, 3j i certt ti 

~~:~:~i~·:.rii~~,~:~~~·: 1~~i~::1~;~;, ·1:~~:.~~~::~:~~:~2:~~;:,~;~~:~\t~~~:~~~;~';.:~~~m 
cool, add tho h qmir plu mh1, stirring conunually ti ll well m1xcd 

3 f~~~d~~~ freci)t~:~:. Oi11lment.-l) llyd rargyri nitrico-oxid i optime puh·c rizati, 

tio~i.s. 8~~~:irrn~2~~i;~:,;~·-;;;~r~i~i~~;;~~;r e~:.a r t i lal'd 2; bl~na quickly by t ritu ra -

SxCT 10N X IJ I.-::U1scELL ANEous PRESCRIPTro~s EOR V A R1oui:; Su1tG1CAL 

D ISE ASES . 

3~ 1. Remedies/or l'omiti~1g.-I n cn~e or obstinnte vomiting, the ,;toinuch should 
receive f.ir a few hours nnlhrng but. watPr by teA.spnonfol«, or smull lu11111s of ice, nnd 
the pati'enl slrn_uld be f~d hy cnf'nrn. The remedies known by cxpcril·nc1• to h:t~·e most 
effel' t. Ill dicckmg \'Om1tiug inc: Hydrocyanic aC'id, a drop or cri·a-Ptf' in tt p1ll 1 one-

~1::~·!f•b~Eiit.~~:.~:;}~1'.~n:;;:;:£~~::nd~f f :Jo~J";,~~.~~~:;il~dk;~~~ ~~:,~:,di~•·;~\•: 
33:2. Arnfra.-B. 1'inctur~ ur nic:u ,3j. Dose, 11ln· - xxx. Jn wrt·ou., headache, 

ti11nit11.'fa111-i11111 1 atid ll!J n loral <rp/~ficfl;titmfor m11sculr11: <Jlijf11t:~., o.ffrr br11t.~t.'I. D r . 
Gm·rocl think., Oird. !ht: t'.ffl'd (1. nrwcn m causing afJ.\OrptuJ11 of a fJr1u.,r is prec1.'lely flrnt 
ojtl1e11piriteoulainrd 111it,mul110 111ore. 

Co~!;,~ef~'.\~~~lir~[i~~~- qoi~~,~~~1ei;b~eJ1;!~~~ht~~is 3)0~·11:f i; i ~;:J:./~~;:,~~~~·~r.J\';;1,fff~,. d~ 
cariuwt footk '/'he same pw·posr is answend by a soltd.ion of ,qmn copal i11 e.tl1e1· , 01· by 
colf()di<m, or by a solution ()f p1tltn -perclm in cltlorojorm. 8t?c Tomcs's Lecture~ . 

.t'Elhn·rnl Ti11cture of Tannin.-& Acidi tan11ir i 3j; ml\stichc:; 3j i :etheris sulphuric i 

jjf,~::?~:~~;\~'a~::•;;~~;;;;di,~ 2:::,\~0::\~~ ;n~~~7;~~o~~'.31::;1e wn<m .-.ucc, cm­

fu~~r~f,~~:e4d ~:~~ ~e11~1~~,~~t~t~:~;J· into the cnvity. 
Tht>!'=l' a.re excf'lle n t npplications for the cnvitv or n tooth or 1\ll exposed nen·c. 
Tu m(lke a Metallic Amal,qnm or Cemrut. ta Jill Decayed Tectli.-Hub lngethc r in a 

f.~~1~;:~i~~~~t1::~~\~~~\ii:::~;11~~r~~~{tf :~~~~~:1\~t{]i~~Hlt~~;ri!I 
teeth f,,r !'OlllC hour-~, till the 11nllllg1rn1 has bc('ome lrnrd. 

r,~~::;~::::::i~::ri·~~~~~!;:fiiii~';'..{~·:~i~~£::,'.~\~i~:,~~~fi,~.~t~E~~'.::~:;:i~~~ 
;~~·~;,jli.i~i'~~'.2~!i!.<~:~~f ~~i~Hir::~::~·~~Sf,~;:~::~·r:: :~'.~:::~:ti\~·::~'.~}~1:~~~ 
~1~ir~~l~~~,~~1[;, ~ ~: 1IJ ~:~~~~u~~ :~1~~:~~~ ::~~·be ~~?0e ~:~1 ~:1 ;1~tt,·:;~~:>b~n~~ ~~~~ nt~;;. l~~~:l1 '. 1~~1 f ~:1 ~t~~ 

A ~yett·lll l•f Dt·nl;\] Surgery, by John o.nd Charle1S. Tome& (Churchill: London, 1873). 
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surface to be n little sticky, i:o that it may adhere to the surface of thl· cnvit»· To 
secure its adhesion, a good plan is to mop out the cavity with chl11rofurm after 
drying it." 

H Of all temporary fillings," says )fr. Tomes, II the prepart1.tions or guttn-prrC'hn are 
the most reliable, and where it is protected from the wear <•f ma~ticittion it is exceed. 
ingly durable." 

325. Denmlcents for Go1iorrl1rea.-The best of thesP is weak rnut.ton bmth, U.ken in 
great abundance. 'Besides these, the Liq. Potasi.ro mixture F. 15.i, and F. )f)(i without. 
the bismuth. 

336. Copaiba.-The best way of taking this is to swallow two or three gelatine cap­
sules before :i men\ or at bedtime. Or twenty drops of copnib1i muy be mude into an 
emulsion with half n drnchm of Liq . Potassre and an ounce and n httlf of water. 

Oubebs ~hou\d be tnken in a large dose, one to two drachms, for two or three daya 
only. F. 110 ~hould be titken P\·ery mo rning during- it~ udm ini ~trnlion. 

Copaibt\ mx, pulv. cube bis gr. xx. J\Iake into n bolus und swallow in wafer pnpcr. 
337. Steel IIIixlm·ejor Gleet.-Tnke of tinct.ure of perchlorido of irnn threcdrachms, 

spirit of nitrous ether six drnd1ms, tincture of cantharides lrnlf 1~ drnchm, wuter to 
eight ounces. A sixth pnrt to be tnken twice a ch1.y. 

338 and 339. Uva Ursi (Ind Buchu are best administPrcd as infu~ions, to be taken ad 
libil1tm. UothRreofuse inch roniccntnrrhof the bladder. 

3JO. Collodion, P. B., is mnde by dissolving I part of gun-cotton in 3 of rectifled 
ether and l <if alcohol. 'l'o make it flexible, add to an ounce of C'ollodion 20 minims of 
Can11da bal~am, and three of ca~tor oil.-Squire 

Richardson's Styptic O..lloirl is made by s:1turating alcohol with tannin, then adding 
ether and gun-cotton. 

341. 11!1t.9i<ml Bath.-Put f pound of mustard into a leg-b:llh; ~pound int() a h ip­
bath; and l pound into llll entire bllth. The water nt 98°. 'l'/ti.t i.<t an ad11tfrable ditfu­
sire 11lrnmla1il and 1·e111tcly for inte1·nal congtsiiGn. 
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ABD0)1EN, surj:!ery of, 596 
• wounds of, GOG 

with protru.\iiOn of viscern, 608 
trcntmcnt,GOS 

Abdominul muscles, ruptnre of, G05 
viscera, lnccrntinn~ of, 605 

diagnosis, G05 
tre11.tmcnt,607 

Absce8s1 ncutc, fornrntinnnndcourse, 75 
symptoms of, 7U 
termintitiunsof,7R 

al\'eolar,636 
areolar, 826 
of Bartholin'sglnnd, 109 
of bone, 283 
ofbrcast,ncutc,828 

chrunic,828 
cerehrnl, cnu~e!I of, 4.;5 

diru~nosi .. or, ,1;;7 
modeofdc11.th from,4.)7 
morbid 11nntomy of, 45G 
sefttsof,456 
symptom!! of, 45G 
trcntmentof,41)7 

chronic,cnu-c3of,78 
symptoms of, 78 
tcrminntionsof,iO 
trcntmcntof, 78 

cold,78,4i5 
diagnnsisof, from nneurism, 386 
of gnll-bh1.dd('r, 098 
ofhip-joint,3.J3 
i~chio-rccttll, 7:W 
intrncrnniul,455 
of kidney, GSi 
labinl,S:l:l 
of lh•er, 606 
lumbur,475 
of spleen, 700 
oftestis,811 
of thyroid gland, 076 
ofton;?ue,;).JA 
of tonsil, 500 
orbitnl, 4!l), 506 
perinephri~, 68!'1 
periphll!hit1c, 408 
postphnryng-cul, 47!'1 
prostutic, 767 

psott1~l~~~lent of, 479 
pyrc111ic, mt 
~crofulo11~, 9 l 
spinal,475 

dingnosill of, 470 

Absces~. spinnl 1 trentmcnt<1f, 47!l 
strumous,trentmentof,81 
thecnl,481 
treatmcntof,nnliseptic,80,81 

by nspirntio11 1 81 
counter-opening in, 79 
dm.i1~nge of, 80 
inc1s1011 of, 80 

conditions ncces-.itnting, 79 
Hilton's method,79 

I 

~;?~~;~·1,' ii: 
Acupres~ure, 3GI 
Acupuncture, SGR 
Addison'skel11id . :!1.5 
Adenoma and adeno-"11rcomn, 139 

ofbrcii-t,829 
Air in vein•, 404, !)31 
Air-passage•, f11re1~n bodiellin, 561 

diagnosis of, f11il 
treatmC'nt<1f,6132,563 

Albuminoiddiscuse,83 
Albuminuril\, 747 
Alopecin, s~·philitic, 114 
Amputntinn forburns,194 

cbronicjointcfoence.:l27 
compound fracture', 237 
simple frncture, 234 
spre!\ding truumntic gangrene, 15.J 
viciousuninn,243 
indications f111·, 901 
metbods11(,!JOG. 

circulnr,!JOG 
combined f111pnndcircular, G2G 
flap. !)07 
modific·l circuhff, 626 
ovul, 62fi 
by rncquet-inc·i~it •n, fi26 

mortality niter, !)02 
ofarm,916 
of bren·t, 836 
of forearm,911) 
oflef!,923 
of lower limb, !)I!) 
of pcni~ 800 
of scrotum,225 
of thigh, !)27 
of upper limb, 912-!JI8 
performnnccof, !)0,j 
Pirog(•ff'll, !.1~2 
prep1t rn thn1c; for, 90·~ 
primury, !)02 
principle• of, 90;1 
"Ccondnry 1 !)02 
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Amputation, supr1\-condylo id, 926 Aneurism, suppumtion in, 38:> 
Symc's, 921 symptoms of, 383 
Tettle's method or, !)Jl terminations <•f, 38! 
t.brou~h 1tnkle-joint, 922 trttumatic, 235, 378,379 

An:emiu,41 treatmentof,387 
accompanyin~ lymphadenoma, 13,1 by amputation, 306 
a cause of intlummution, 41 1 47 by c.impre.·i;i•lll, 388 
symptoms and results of, 41 digitttl, 390 
treinment.of,43 di5tal,301 

Anro,,thetic;;, admini~tmtion of1 849 inslrumcntnl, 388 
after-eHCcbof, 853 mode of cure by, 390 
asphyxia during, 851 proximul,888 
ctt.rdiuc syncope from, 832 with B ... march's bandage, 391 
causes of dcnth from, 8.)1 by diet, 387 • 
<'Olltr,1indic11t1ons1 853 by electr,11.pi~, 396 
history of1 843 by flcxion, !393 
local, 854 gcnernl, 387 

-~~ ~~-Aneurism by unustomosis, 378 by inj ection of coagulants, 3!)8 

caus~~n°i:,1~~~, 382 by il~t~·IJ<l~~S<71~ ~~8foreign bodies, 
injury, 381 3!)7 
strnin, 382 by ligature, 876; su Ligature 
syphiJi .. 1 383 loca.l,388 

cirsoid, 377 • by manipulation,39G 
complicationsof,385 true, 378 
content~ of !'ac, 379 \'Urico.~e (.~t'e Aneuri~m11l varix), 373 
cure of, s1.ont1rntuus, 384 1 383 Angim\ Lud11vici, t.;3 
definition of, 378 Angioma, 129, 135, 3!)8 
diagnosis of, 386 Ankle 1 di!'locutinnsof. 313 

from ab.-cess, 386, 38i fractures about, 2i5 
pulsuting,.nrcoma, 386 Ankylo-blerh1l1·on, 496 
tumors, a86 Ank)·lo.·i~ 1 336 

diffused, 385 diagnosis between fibrous and osseous, 
symptomsof,385 306 
Ji11~uo~i~ of, 387 treatment of, 337, 338 

dissecting, SH, 379 Anthrax, ~n~ . 
fusiform,:178 vnrietic:o, 109 
gangrene nCter compression by Es- redema, 209 

m11rch's L1u1d1lge, 392 Antiseptics, meunin~ of, 3G 
in d1ffu~ed form, 385, 386 Antiseptic operation", 173 
after ligature, 395 sub!'tance~, 37, 38 

f1Z~~.itt::.e:~~d by ListCr•s tourniquet, ~~1~;~~~)~~~ ~~~:t~~~~s1,9~o, 82 
38!) of compound fraclUre, 23!) 

intra-lhorncic, 38:! of wound,., 132, GG 

intro~;.~~~ol~g~~1 7o~~~g~95bodies into !:~~~~1 ~;t~~f:i',e~~1[' ;)31 
~ac, 397 after strnn.gulttted hernia, 619 

miliary,379 trentmentof,682 
morbid unutomyof, 379 cancer of, i38 
ofuorttt,385 fissurcandulCNof,i24 

tre11tmt!nl by Li!;ter's tourniquet, imperfornte, i22 
39-l Arnold'ssplint,27" 

introduction of wire into sue, 397 Arrow woundll, 192 
of lower limb, tre11.ted by Carte's tour- Ar.~enie in lymplmJenomn, 13.> 

niquet,388 Ar:,enicnl paste in cnncer, 147 
poplLtctd, treatment by ftexion, 393 Arterie~, atheromu o~, 374, 376 

pr;~Q"',P~S~ng pathological conditions, ~~:~1np~~~s\~;1c;t~~~,~~~~grene, 86 

f.l~~~1~1~:i~;:~i!~~ of, 884, 385 cont~11~i~~1~~~~.11~1~\ion, 64 

succulttr, an~ degencru.ti<1n, ttm."loid, 83, 374 
spontnnenu~, 37!) calc1\reou~, 374 
structureofsuc,379 futty,374 
subclllvian, trentmcntof,388, 396 dil'ision of, complete, 352 
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Arte1~~~~l'o~;b;;~~n ~~f,a~t:;~;t 3;~~. natural , Arthropa1~~~~:~~i:i~t=~~::~'}:trnl_\ ~is, 333 
354. morbid anatomy 1rnd ptttholo~y. :l33 

by fiUr~ical me1rn,., 3;ji-366 Ascite;:., ditagno,.is of, frl•m onuia.11 CJ El, 
inllammtttion of, 3H i su Artcriti~ 707 
injurie!<of,3;)} A;:citicBuid,charactcr.sof,70i 

~r~:~~~~0~f~~:?;~~i, 3661 857 i see Li · !:~~r~~:~:1 ~';~i~f, r~~~,1~:.:~1:·s~51 
g1uure A::.!rttgalus, disloc11tio11~ of, 314 

obsm1ction of, 42, 43 fructure of, 276 
ll(.'Ku~eofi:nngrene, 86 Atheroma, 37.J 

retrnction 11f1 3;'.)2 inftuenccnf, on aneudsm, 380 
termirrnl,42 Atresi11.rnµ:iml' 1 8:l2 
thrornbo~is of, 80 Atrophy of bone, 277 
wound~ (of, 361 

with frnc.:tures, 234-239 

i~~~~~.ii~?~:;ccting 11 ~cur ism of, 378 BA~l~1~~~1:~ and farc:y, 103 

::~~1~E\~~::i::~:;~"::\~.:;;i:';6<: to •educe ~i :m:,~~:~~~~;,5~os 
cnrot1d, 11glllure of c1r-oid tt.neurism 1 oftuberculo>-is 1 96 

co~~h;:~n o• .11 ••• e .. ible, rules for, 1 r::~:1·~:::2}ody, 
9

; 

:~~ec;c~:~~\1,id\~1.:~~J~~f, 2JS Bucterii1,'~~:l~Q1•f spread in body, 96 

~~t~~,;~1111~:~~r~~~1t1~o,~~~~~sr ~:.3~3 i :~~~~1:11~,1~,0~ 1 ;:!'.1 ~~e bNly, 40 
treutrncnt, 442 chsrn1.;ter~ of, 3·1 

of h1111d, l\t'Uprl''::>ure of, 3Gl cl:t·!;ificution of, .SO 
til.iinlt·nkitkutionof,3i4 conditions1.if li(e(lf,3S 

Arteriotomy,bt.i.l distribution of, in mnurc,38 
A1teritis1 ucute, 3i4 in spre11ding trnunui.tic gungrene, 1.)4 

chronic, 375 methoJ,. of dH!t•kinJ! A"rowth of1 3G 
cau~c.,; of, 3iJ mode of entry into body, 39 
ellCcts or, 375 mut11bility tif, 40 

dcf •. >rn.utn>, 37U • no.n-pntho"cnic, 39 syphililll'i 37t.i pnthPg('nic, 3!1,':11 
Arlhriu~, 31,) rel!ltic>11 of, to Lody, 3!) 

a.cute,32:? Bacteriumtcnno,37, 157 

~~~;!~~r~~~";;s122 Enn~~~~~ii~~'. SIJ2 
chro111c,o-tl'zd 1 318 forarm,8fi0 

s~ n,,,·i11i, 316 for ax ilia, 8ti l 

fili!;i~~~;~-,~·~:"· "' !!! g~lf.: ..• , 
chronit·, :l:lH for knee, 81;() 

~::~~~\1<',:i~~l chang~ in1 ~~t~;!:;11!:~ti2857 
fr~:\~~1~~~: ~·,ca:~J0 ~~~~;~~~i~~1~~1 ~~~~" 

.~;t~1. :::~ii~:. :~11~ :~~;~~~,~r; .. s~g4 
tubcrculi1r, chnrnic, 317-32.:> for thii.:h, 861 

li~l~·~·:·~ii:.1?:.~~i~i2:21 I ::::~:1~Wfii~:26 
trcutmcnt?f1 3:2;).....327 preventi.on.trnd tre11tnHnLof1 91 

vo.rictiesof,3 1<l Bellndonnn1nmfiumm11t1un 1 65 
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Biceps, dislo1·ntion of Ion~ head of, 219 
.Bladder,u:-:pirtllionof1 773 

aspirntor,7$7 
atony of, 777 
canccrof,781 
forei!.:"11 b"d1cs in, 775 
hemorrh11gefr,1m, 748 
infl1rn11nution .. f,ncutc,777 

chronic,778 
injection of, 77!) 
irritable,iiG 
pamlysisC1f,':'77 
reetul pnnc1urc1 773 

rupti\~ef~~~l:i~-~d pelvis, 2GO 
sarcomuof,781 
stonein,781 

etiology of, 781 
~ounding for, 783 
symptoms, 783 
trcinmcnt, 784 
nlrietic!'.,782 

tumors of, 779 
Eympl<lm~, iRO 
treatment, 780 
'·illou·, 779 

wound~ of, 774 
Blood,extmnu;ationof; seeExtravasntion 

stt1.teof,infcver,58 
Slate of, In ~m1.ke-bite, ms 

Blo:1d-cysts, 136 1 HS 
Bloodleiting, grncral, in inflammation, 63 

lucul,m infi11mmlltion,64-
Blo,1dvcs~el~1 ero~inn of, by abscess, 78, 82 
Boils, 20.J, 211 

cuusesof,211 
trCtllment,211 

Bone, absce~s or, 283 
arrest of growth of, 277 
iltrophy of, 277 
cariesof,:li8,279,285 
deformities of, rickety, 287 
hypertrophy of, 277 
1nflammati.mof,277 
injuriesof,22i 
nccro~is of, 'l.7i, 283 
ncurulgin of, 2ii 
sclerosis of, 278 
syphilitic di~l':use of, 1141 116 

in infants, 120 
transplunlutiont•f,231 
tumorsof,289,'l.90 
ulcerntiouof,:!78 

Boracicncid n• an 11ntiscptic1 38, 69 
dres~ings, 176 

Bougies, reso1Jhugeal 1 passage of, 555 
rectttl,736 
urethntl, 758 

Bow-knee, 484, 485 
Umin, compres~ion of, 433 

modcufdeathfrom,435 
effoctoflocl\lprcswre,435 
ptlthol1•gy of, 433 
sympt~un,; of, 435 
trciLtmentof,436 

concussion of, 432 

I

Bcn;n,contm;on of, 414 
cortex 1.nrmn~ementofcentre$ in, 447 
localizationoffunctionin 1 446,447 
inflummationof,4,)2 
injuria:. uf, ~l':ncml, 431 

local,4-13 
symptomsof,44Q 

I lacer~~H~~,~~~e!:,:1 p, ~JJ, .J-JS 
resultsof,'145 
trcutmentof,451 

motorurcu, lcsionsof,449 
pro~nnsii.; 1 4."10 
symptoms, 419 
surfttccrclationsof,448 

tumorsof,4lil 
wounds of, inC'i~ecl, 443 

puncturecl,•M4 
gunshut, 414 
treatmentcif,452 

Breast, ulJ..;ces~ of, a1·utc 1 828 
chronic,8:.:?8 
dia.gnOSiS Of1 from Ci\llCCr of, 8:{i) 

ndcnoma,oradt::no-<.nrcomilof,829 
canl'erofthe,1-14,832,836 

age for, 832. A35 
cirnsesof,8:32 
clinical<:ourseof,833 
dillgnn~i~ of1 835 

duct-cancer, 83t 
encilirasse, 834 
cancer, influence of heredity in, 8i\3 

of injury in, 833 
malignant papillary dermatitis, 

833 
prognosis of, 835 
bcirrhou!l,833 
atrophic,8!l4 
signs (lf, 833 
soft,834 
tre1nment1 radiclll, 8313 

pnlliiltive, 837 
de\'elopmcntalcrr•irs, 824 
hypertrophy of, 824 
infinmmntionof,acute,827 

chronic i ntcr~titiu.I, 829 
ncumlgiaof,825 
removnlof,836 

rcsults,83i 
snrcomaof1 831 

Bronchus, foreign bodies in, 562 
Bubo, 110 
Bubond'emblfe, llU 
Bucnemiu,223 
Bullets, cour•c taken by, 182 

detection and extraction of, 183 

l

llun;on,494 
Burn~, 193 , 

constitutionnl effect.sof,294 
contrnctionnfter,preventionand trcat-

1 

mentor, 19;) 
degrees of, 193 

I 
plasticopcrntion!I after, 195 
septicinfectionof1 193 
tr1111splant1Ltion of cuticle in, 195 
treatment of, 194 
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CHthcterize.lion in femnle 1 821 
Causnlgi1t,416 
Cuutery, acLUal, SGn 

in hemorrhage, 364 
Puquelin's, 869 

Cell rnfiltrntion iuinf11unm11tion, 55 
Cellulitis1 difl'u•c, lfi2 

cArgEXI A, with mulignllnt growths, ~~ ~=~~~,1 ~~4 
t:llll'ifki\tinn, GO orbitnl, r:>OG 
<..:ttlculu~, lacte11l, S2:j Cells, epitheliuid (in tubercle), 60, 94 

intestirrnl, 6,)9 Chancre, harJ (see Syphilis), 104 
pw~ttttic, 770 soft, churncters of sore, 109 
rcnnl, Uf\6 complic11tionsof, 110 

<litlgno~b, 686 phugcd:cnic, 110 
i:yrnplums, GRG trentmentof, 111 
tre11tme11t,G8i trcntmentof, Ill 

s1\linu·y 1 550 \'irus 11f, 100 
vc·ie11l j sre Bladder, Hone in, iSl Clrnrcot'~ discu.·e, 332 

Callo~itie,., 213 Cheeks, defo1mities of, 519 
Cnllus, 230, :!36 Chest, contui::ion,,,of, 686 
<.:unccr, ucino 1s, hard und soft, HO, 14() wouudi:; of, 086 

11tr1111hic, 146 Chest-wnll, chronic abscessof
1

58!) 
cull.1id, 1-H, 147 Chigoe,201 
d(•,,,\ruction of, by cnustiC", UR Ch11Lhuns

1 
J!)i 

encephaloid, 141, 146 ()himne_r-swC'eps' cancer, 816 en r11irasse, 14~ Chllirt!form, 847 
cpitlielit\l (.see Epitheliomu), 141 uclminist1·ution of, 849 
ht>n•cl1t11rin1·s;; c)r, 127 us loc11J uw:i.,~tlietic, 854 

967 

mode of gcnemlizution, 140 effecL'I of, 848 

:~;:~~~~~ ~ ~~ ~ 11 ! i4 
Ch lo~~~L= !¥r zii1:11J1~~i ~i~:; n8t~:eptic, 38, 82 

tret\ttnl'nt of, ~1perati n.:, 14 i as n cau~tic, 148 
cunstitutional, 148 in di~infectiou of wounds, 156, 

of bladder, i80 li6 
of bre1H, 144, 832 Cholecy.Hectomy, 6!)9 

~~ k1 ;:.~:~~i~~.6ifo I Chondromfi, 129, 132 
of btomuch, GiS g~~~~~~:~1~~~~:1~~1~·~'c;~ilitic, 120 
of testis 1 8l5 Choroid, injuries of, 501 
of vul\'u 1 823 Chylurin in elephuntiusis, 224 

Cnnl.!l'll!n oris, 540 C1n:ulu.tion 1 collnternl, 42 
Cannon balls, injuries by, l~O I disturbances of1 41 
Carbolic 11cid H~ a.n antiseptic, 3i, 69 Circumcision, i99 

dressings, 1i3 Clavicle, dii;.locntion of, 295 
eczemH, li4 fractureof,246 
poisoning, symptoms of, 174 complicntion.s of, 246 
i;.prny, u:'.eof, 174 tre111mcntof1 246 

Cftrbuncle, 212 (;left palate, 526 
Carie~. 278, :l79, 285 opcrntil111 for, 526 

11:~~::~}1:'.s2i~~ ~!!~\~~~~;ent, 529 
ne<'rolica1 2i9 Club-foot, 485 
scrofulous2i89i9 acquircd,causesof,486 
~;~~~:~:!~c;: ~18~

1

£;s, 279 ~;~~~~~~~:,4~~uses of, 487 

:::J,:,: •. 'o~~ •• ~:.'.~,:"':cJ:~u:,~.'.,:,~,:.";3,·3;;:::, •• or, 564 g~~!r~1:~;~fr~.·~;8';,, 54 
~ -i Coccyx, fracture of1 259 

CH"t>11ti11n, GO Cold, nsu locnl nnresthetic, 855 
Cu;;trntion, 815 as un untiseptic, 36 
C1ll1truct, trnunu1tic1 500 effocts of, o.ud trf'utment, 1!)6, 197 

trentment, 500 in treatment of hernorrl111ge, 3G4 
Cnlh('ter!I, i5i of inflnmmation, G4 
Clithetcriztllion, i5i us cause of inflammation,48 
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Cold, effect of1 on microOrgnnisms in tis- Decomposition of discbnr!!;c", effccb o!, 148 
sue~ 1 63,6-i Deformities of cheeks, 5HJ 

Colccwmy, 672; Sf'.e Re~cction of intestine. of c~·elid~, 516 
Collt1p:-e (see i:ihock), 165 of hund~, 480 
C.:olloicl c11ncer, 142, 147 of lower lirnb, 484 
Colotomy, Oil rickety, 485 

forimperforn.tennus, 723 of lips, 519 
for intestinal obsLruction, 671 of no~e, 517 
for :-tricture of recturu 1 736, 738 of i;.pine, 4i0 
in~uinnl, 738 Delirium,fobrile, 58 
lumlHtr, 738 truumalir.:, 1G6 

rcsulls, 740 tremeus, 166 
Concuci.:ion of brain, 432 Dermatitis mnlignant papillary, 832 

of !>pinnlcord,462 Dermoidcyi-u, 149 
Condylomuta, 114,823 Vesmobucteri111 40 
Conjunclirn, injuries of, 4()6 Diabetes from he1ld injury, 451 

new growth,; of, .304 Diet in inflttmnrntion, (i6 
Contmction of toes, 494 after operution~, 842 
Conw-.1011 1 generill ttccount of, 167; see Diphtheria, surgicu\ treiltment of, 552 

al>t<1~pt'cil\I or;ans and regions. Disense, ttcquired, 33 
Cornea, burns of, from lime, 498 cau:oci.of, 34 

foreign b,1di~ in, 497 hereditnry, 33 
new ~rowths of, 504 infeclive,30 
wounds of, 498 Disinfection of Sl.'ptiC' abscesse.Q, 82 

Corns,214 of ntlcnclants, 150 
Coronoid proce~s of ulna, fracture of, 254 of patil.'nls, rno 
Corrosl\•e:;ublinrnte1LS1\nant1septic,38,69 septic wound,;, 176 

<lre~::-ing<, 175 Dislocations (General, 292) 
Costaic'nrtil1Lg:cs, fntctureof, 259 Ctlllses of, 292 
Countcr-irntittion,65,868 completc,292 
Crttniolabei;:, 1:.!0 complic1ttinl! fracture, 204 
Croup of granul:ttions, 1.34 compound, :.!94 
Crutch-palsy, 413 con!.!;Cllilul, ~9:.! 
Cuneiform bone, di~location of, 303 diagno:.is of, :W:l 

g~~!>,~~1~;e ~~l :;i~~vie~;e~~P~~~ ~~~~1ti~~1;i~'.:r~9~~~~ 1 ~~;25, 330 

grn~~~~:~~~~:;~db::::::;:~:77, ;is li~gJ:~:!~~:: 
Cysts, geneml, 148 (Speciid), 205 

bl11od-c}Sti::,J82 Dislocutionsuf ttnkle,313 
bur:ul, :.!17 of u~tn1;.{ilius, 314 
ofbrcil:<l,838 ofcarpnlbones,303 
or broud lii;ament, i02 of chwicle, :295 
of conjuncti\·n, 50-1 of elbow, 301 
dcnti;,.:-crou;: 1 531 of ulnn nnd radius in opposite direc. 
clermoid, 149 tious, 301 
off11ce 1 5:21 oftibuln,headof,313 
of nl.'ck, 580-582 of ling<'r~, 303 
hydiwcl,201 offoit,:114 
ovnri1111, 148, iOI of hip, 30·1 
parn~ltic, ~mo, 201 1l!ltcrior oblique, 306, 311 
pnrutc11dino11s, :.!18 b11ckwurd 1 30i\ 1 307 
p1lMVa1ian 1 iO:.? congcnitul, '311 
s~baccou~, :215 downwttrd, 30.3, 310 
serou~, 581 down nnd in, 305, 310 
ofspll'en,600 evertedd->Ntl,306,311 
of tcsli~, 814 irr<'!..\'ulnr, !Hl 
of thyroid, G76 mcchunism,304 

DA~~;t~i'i~~~es~:~1~;08u,,, 121 
syphilitic, t'.ll 

Deufne.~s from violence, 516 

on to dorsum ilii, 305, 30i 
onti>pubicbonc,305,311 
reduction, methods of,30G 
complicnted with fmcture, 31L 
scinllc, 3051 307 
sub~pinous, 30i:i, 310 
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Dislocation or hip, suprn~pinnu!'i, 306, 311 
unto Lhyroid, 30.), 310 
upwttr<l ttnd forward, ao.;, 311 

or jttw, 2!l5 
orknt>e,312 
or mel11tnrsm1,315 
of patella, 312 
or n1dm-l, 301, 302 
or ribs, <104 
otsttcro·ilittcjoint,304 
or semihintlrc11.rtil11ges1 312 
ofshouldcr.join1,2!JG 

congcn1tnl, 301 
diu~nosis or, 207 
partinl,208 
reductionof,2!)8,299 

danJ?Crs uttcnd11nt on, 300 
in r,Jd ~t11nding cnscs, 299 

subC'l1wil'ul11r 2!J8 
suhcorarnid,297 
subglenoid,:WG 

dingnmisnf', 297 
subspinous, 298 
upwurd,298 

of spine,407 
or sternum, 30·l 
or symph_ni~ pubi'I. 2591 304 
of turi-11\ hones, 315 
(lftE>eth,5a4 
ortibiu,312,314 
of thumb, ;~03 
of uln11, 302 
or wri-.t, 30:} 

Dis-cctingporter'i: wnrt, 203 
Dis•ecting- t•!(Jm pustule, 203 
l)isfel'tion wound", 203 
lJrn11111i.:-e tube,., u~c of, RO, 82, 1721 174 
Drnintigeof wounds, 17l 
Drow11in~ 1 trc11tmcntof1 574 
Dr.Y drl!s~ings, 3G 
Duodeno;,tomy,681 
!)npuJtrcn''" l'Ontrnction 1 480 

splint,276 
Duramntcr. woundof,431 
Dpph11~i11 from dblocKtit!n of cl!l.\'icle, 296 

from resoplrng-cul disease or com. 
pre~sio11, 558 

EA~~r~~x~:n~:1~1lion of1 508 
Ear, externnl 11ffection~ of, 509 

llC('UmulitLion ofwnx in, 509 
eczemnof, 510 
foreic:n bodies in, 509 
inft1Hlllllll.tion or, 510 
ncurnlgi11. of, 515 
new growths of, 510 

internal' affection~ or, 515 
middle, irdlummnti!1n of,512 

pol_rpus of, 513, 
Fcchondro~t"', 133 
EchinO('OCl'i,!.?01 
Ectopi11 \'C~i1·a·, 801 
Eclropion,517 
Elbow, dislocation!\ uf, 301, 302 

Electricity. u·c~ of, 8U9 

~:~~1~~::~i~~~::iisn ~1~ilcb1~::11~12:i6 
Grrecorum j see Lepro~y, 99 

Embolism 1 407 
nc1tmeofaneurism 1 382 
nmodeofcureinnneurism,385 
eflCctsor, 407 
J?angrenefrom,87 
in pyremin, 160, 161 
symptoms of, in !ittgc artery, 382 

I ~~~~~·~~~~at·~~~~~ tf~'~,~1~6r~!· i!i~~. 258 
Empro~thotono~, 4:!2 
Emp_ycm11, 591; see Pyothorax 
Encephalo('ele, 459 
Encephaloid, 141, 146 
Enchondronrn, 132 
Endurtcritis,37:) 
Endurteritis obliternns, cause of gan-

grene, 87 
Enterotomy. 671 
Entropion,517 
Epididymili~, acnte, 810 

syphilitic, 813 
tuberculnr,813 

l~pilepsy ns result of head injury, 426 
tmumatic,407 

Epiphysis,separntlon of, 229 
Epiphysitis 1 ~yphilitic, 119 
Epispadins,801 

Wood'~ opcmtion for, 801 
Epi-taxi.s,523 
Epithcliomn, HI 

column11.r,144 
squamou-., Hl 
ofconjuncti\'fi 1 505 
OfA"Ur11 1 .)-12 
ofintci;tine,65i 
ofjnw, 5:31 
orltu·.rnx,5G6 
ofli"p,522 
ofresophng-ns,557 
ofpcnis,800 
of rectum. 737 
ofsc111p,460 
ofFcrotum,816 
ofskin,215 

~~ ~1~~~~~E'(c~~~ix)~e7~;ngue 
ofvu],·n,823 

Epithelium, regeneration of, 68 
Epulis,5-13 
Er!{ot-poi~oning, gangrene from, 85 
Erysiptlt\~ 1 1;>0 

~:l\~~(~~~~,~~~,~~!i1p]c~;tis), 150, 152 

cutnne:ms,1,·n 
i11rectiousnut11r('of,l501 153 
phlc~monous, 152 

Esmnrch's h1rnduge,8a!) 

I 

Ethn,1tdministrnti.on of.846 
l\snnun:c-.thct1c,845 
eft'ectof,84.U 
sprny, 8.'.>5 

Eucalyptus gauze, 175 
62 
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Exarticulations i see Ampututions, 901 
Exarlieulntil>n, Cbopart.'s 1 921 

of elbow, 916 
Hey's,921 
nt hip, 927 
ntknce-joint,D25 
Lisfrunc's,9::!1 
offifthmetacarpal,914 
of first.metacarpal, 913 
at metacarpo-phalnngeal joint, 913 
at fifth metaturs1!.1,9:ll 
atfirstmetatar•al,91fl 
metntnrw-phalangenljoint, 919 
or phalanges, 912, 919 
atshouldcr,917 
oftoes,919 
oftarso-metatnr:;t\l,!J20 
of trnnsvcr,.c tarsal, 9~1 
ntwrist, 915 

Excision ofastrugalus, 9J3 
ofclnvicle,931 
ofjnw,upper,532 

lower, 533 
of os cnici~, 943 
ofsc11pula, 031 
ofturs1d bones, 943, !)44 
ofjointsj general rem11rks, 932 
ofunkle,942 
ofhip,937 
of knee, 939 

inclicutionsfor,932 
ofshoulder,934 
of wrbt, 936 
ofescbl\ll, 503 
oftonsil101 551 
oflumors,148 
of\'flricoseveins,412 

Exostosii;, 133 
of ear, 510 
offcmur,2fl0 
of orbit, 507 
ofskull-bones,1GO 
subunguul, 483 

::~:~~.~~~~ii~ ~ir~2d:~.!~gj 
termmi\tionsof, lli8 

Eyeball, excision of, 503 
Eyelid;;, burnsof1 496 

deformitiesof,51G 
ecchymosis of, 496 
)ile1bomi1rncystsof1 621 
woundsof,496 

Eye, 11.rtifici1Ll 1 504 

FA~!'ef!;~:i;t :~,1 519 
eczemaof,521 
impetigo of, 521 
infiummationsof,521 
injuriesof,51G 
new growths of, 621 
rodent ulcer of, 622 
syphilis of, 521 

Farcy, 102 

Fat-cmbofom, 2:!.J,:!3G 
Ftltty tumor, 131 
Fauce~, _g1111~renc of, 561 

Fectl~yl:~,~~~~~o~~l'c~~~~i~~t' Ml 
lreatnwnt,677 

Femur, anatomy of neck of, 261 
contusion of, 264 
disfocntionsof,30!-·311 
fracture!lof,261 

.J.1""'ever,5G-60 
progno::.is of, 59 
stages of, 57 
terminutionsof,59 

Fibroblasts,60 
Fibrocellulurlumor, 129 
Fibronrn, or tlbrou~ tumor, 120 

molluscum, 130 
ofblndcler,779 

Fibromyomu, 13·l 
ofutcrus,715 

Fihropltlstictumor, 137 
Fibula, dislocation of, 313 

fmcturesof,273, ~75 
Filariromelephantiai::is,224 
Fingers, chancre on, 112 

contractionof,480 
d1slocutionof,303 
webbed,480 

Fistuli\ 1 73, 78 
inano,i25 
biliary. 
fecnl, HOO, 619, 681 
penile, 80:l 
uriunry, i65 
rect0-\'11ginal 1 820 
snlivary,516,518 
"e.~ico-,aginnl, 819 

Flal-f11ot,494 
Foment:1tion~, 64 
Foot, dislocations of, 314. 

frncturesof,27G 
Forci-presrnrf\ forceps, 361 
Foreign bodies in blttdder1 77J, 775 

in ear, l:iO'J 
in eye, .J97, 501 
innoi:e,5:.!3 
in intt>~line, 658 
in re~opha~u~, 553 
inpharynx 1 553 
in rectum, 723 

I 
in sto·"""'" G;S 
inurethrn,i51 
in vaginn, 81!) 

Fracture-bed, 260 
Fractures,gl!nernl remarks,227 

cause~ of, :.!27 
eomphcalioni:of, 234 

wounds of mnin arteries, 235, 
238 

bruising, swelling-, and bull:c, 235 
dislocntions, 294 
complications of1 extension into 

jomts,234 
fat embolism, 234,236 
gnngrene, 235 
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Fractures, complications of, injury 
nerves,23C 

pulmonary ernbo1ism, 236 
~hock, :l3.J 
lbrombo~is, 236 
traumaticaneur1sm, 235 

delirium, 236 
fe,·er,234 

diagnosis, 237 
examirui.tionfor,229 
fohejointufter,2.JI 
genenll effects of, 234 
paralysis after1 241 
reduction of, 231 
sborteniug after, :141 
signs of, 229 
treat.mentof, 231-234 
by splints, movable and 

28~ 
unu1iited, and their treatment, 

243 

971 
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Gangrene, causes of, 85 
constitutional, 84, 89 

diag-nosis of, 89 
demarcation, line of, 88 
dry, 85 
frvmf'mbolisrn,fli 
from endnrteritis 1 Ri 
from ergnt, 85 
hospit11.l,89,155 
inci-.inns in, 90 
from inflnmmation,60, 86 
from injury, 86 
locril,S·t 
moi~t, ~5 
mummification in,S.; 
from presmre, 90 
pro~nosis, 88 
removnl of dead parts, 90 
scnile,86 

::::::::~:~~~'::'.~~~:: f!;;ng, 80 
from stnini;ulation, 88 
symmetric1tl, 8i 
sign!! of, 8-t 
fromurteriu.1 tbrombm,SG 
treatment.f)f,89 
from venou~ obstruction, 88 

Gastro-entero~tomy, 6RO 
Gastro-intesti1111l trnct, ruptures cf, 606 

wounds of, C.09 
din~nosis of, cno 
suturesfor,611 

Gnstro:;tomy,559 
Genititl organs, female, malformations of, 

821 
new (!'rowtbs of, 823 

male, malfurnrntion:sof,799,801 1 
802 

new growths of, 800 
Genu vul~um. 484 

varum,484 
Lreutrnent,484,48;) 

Giant-cell", I)!), 60 1 94 
Glanders, 102 
Glands.cervical,extirpationof,583 
Gleet, 105 

tre1\tnwnt of, 107 
Glioma, 138 

ofrclina,605 
GlossiLis, 5~4 
Glo~~y skin, 45, 416 
Glottis 1 reden11lof,6G4 

scald~ of, 564 
Goitrc,5ifl 

aerien,5R2 
cxophthnlmic,;)j!) 
malignzlnt, 5i8 
F.ymptom~ or, 5i8 
treutmentof,5)8 

Gonococci, 104-
Gonorrhrea in mttle, 103 

complicution~ (If, lOfi 
bnluno-pQsthilis, 105 
bubo,lOfi 
cllordee in, 105 

I 

Gonorrhce1t 1 complicalion of, eonjuncti­
,·itis, 10.3 

treatmentof, 108 
c.ys.titi~, lOG 
epididymiti,.. IO!j 
hemorrhitge from urf'lhra in, 105 
lymph1tdenitis and lymphangitis, 

JOG 
orchitis,lOG 
ovaritis,109 

I 
P'o•tu1;1;s. 106 
pyeliti~. IOU 
retention of urine, 10.3 

urethrulnb•cessin,lOG 
symptoms in male, 10.) 

I 

;n femul<, 108 
Gonorrhrealrl.1eumntisru, IOI) 

Lrentmentof, 108 
Gout, 32i 
Gr1:1.nulution-tmue,591 68 1 179 

I 

G'"y gcanulaHnn, 93 
Guineu-wtlrm,200 
Gullet; ,11ee CE~opbngus 
Gum-boil, 506 
Gurus, di~euse~ of, 542 
Gummata, generul pathology, 115; 

Special org1:1.ns 
Gunshot wounds, 180 

of abdomen, 609 
amputtt.tion in, 188 
ant1septictreutmentof1 100 

re~u lls of, 191 
clrnractersofupertures,182 
cbitratter~ of, 18.) 
ctlur~e of bulls, 182 
detection of foreign bodies and 

bull~, 183 
extrucLion of foreign bodies, 184 
gtt.11grene followini:r, 185 
heinorrlrni;e from, 180, 185 

treatment of, 185 
of heud, 4ao, 444 
of limbs, 1~6 
lodgement of balls, 1~3 

foreign bodies, 182 
ofjowt,,1813 

excisionin,189 
symptoms of, 18,j 
ofthorux,5Ri 
treatment, ll-iH~190 
n1.rietie~, 18i 

HA t~~;e;:~!)~~~'o!95 
Hands, deformities of, 480 
H11.relip,519 

treatment,519 
Hrematocele, \'llginal,808 

of cord, diffuse, 808 
encysted, 808 

Hrematonrn, itrteriul,3i)l,3i01 3i8, 385 
d1agnosi~ of, 3i4 
tre111mentof,aH.394 

labial, 818 
Hremnturia, 747 
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tre1ltmentof,!i\\R 

Ilan~ing, trE'tltmcntof, ;,;.1 
Hb11d, d1~('u~u of, -H:O 

iujuril'::iuf,n;, 
aft('r.efl'ccts of. 4-Ji 

malformntionof,':1;;9 
Healint;" hy grnnulution, li9 

of_twogranulutrng Hlrfoccs, li9 
pr1mnry, 177 
beneath n ~cnh, 1 i9 

11cnrt1 injuries of, :!JS, 5b9 
llecticfever,fl2 

fvlluwing ~urns, 191 
llemorrhuge, urttmul, 351 

arrest of, 1rntl~rnl, pet'mnnent, 30:3 
cond 1t1ons preventing, 3M 
tempon1.ry, 3f>2 

ccrebrnl,439 
constitutionnl effects of, 365 
afterextrnctionofteeth,M9 
from gunshot wounds, 185 
a~ ?'('Sult of gnnl!rene, 90 
intcrmedrnrv. ao5 
intrucrnni111:4:li 

di11i .. p1osi!'I of, 440 
trr-phining for, 442 

primary,_:1GJ 
treutml'.'ntof,3Gr.i 

recurrent,3.J-J 
secondur_,·,::07 

nft1:rc1uitery, 3G t I 
ofter contu~1on or nrteries, 351 
ufter di\•h!inn of ligruure, 354

1 
358 

from gun~hot wounds, 185 
ctt.L1~cs, 3G7 
signh of, 31.ii 
time of oni.Pt,367 
lr('t\Lme111.of,3•>8 

fromsnnkc-bitt>, 1!18 
subnrnchnoid, 438 
su bcrtt n iu I, 4!~8 
subdur111,438 
LrCt\lment of, dehberntc, ;i,)7 

by ncnpre-surf', ar;t 
by eoutcr~·, :i64 
by co!J, at:;.t 
by elcnlli11n, 31J4 
by r .• rcipres-ure, 361 
by ,l!;Cnernl menn!ii, 365 
by hot w11ter, 3ti-l 
by immcd1nte, 3.'l:) 
by lig:ttlure, 357; J>ee Ligature 
by plugging, ~fi4 
by prt·.,.,ure, :rn:; 
by ~Lyptic..~, ::lta 
Ly tori;i1•n,:lOO 
by ll1urniq11et, 3,){j 

venous,sii;nsof,.JO:l 
Hernin,013 

cnmcsof,6Ja 
content11of,lll4 

cure, rud:~11:1\'c~~i::n~:?~r 1 fi32 

Hernia,inrurc(·r11t(·d,iil8 
inflnni~J, IH~ 
irreducible,017 
reducible,til5 
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reducthm of, pcritonith1 nfter, 631 
redaction eti mn.~se, 631 
sacof,614 
trussesfol',1116,G:H 
stmn~ulnted, 618 

a-pirutionin,623 
dit1~no~is of, U21 
dilatation of stricture in. 624 
gungn·ne in, ll20 
~o:~:110~~i';.3 ('.~,1~ 1~vmptoms of, 620 

resultsof,Gl9 
sea.tofstrict.urein,618 
tnxisin,G22,C:lf!,646 
treatment of, 01:.! 
operntion for, 624 j see H erniot­

omy 
reduction of, fi~2 

trenlmcnt after,G24 
stranguhued, persistence of 
~ymptoms nftcr reduction, 
G30 

b ronchiulis,582 
ccrebri,43 1 
dinphragmntic, 650 
femorn.1,644 

CO\'crings, 64J 
diagnoei~, 645 
opcrutionfor,64fi 
radiculeurcof,li.Ji 
seatorstricture,IHLi 
trentmcntof,li45 

inguinnl-
complirnted b_vretuinedtcstis,643 
congenitul, 635 

in fcnrnle,636 
diagnoi;i«, G36 
direct,634 

CO\'trings, 635 
encysted inguinal, 63G 
oblique, 625 

coverings, 034 
diagnosisof,!i36 

ope_mtion for(.~rr U erniotomy),63 
rud1cnl cure of, Ci:l8 

choice of open1tions, 643 
open method, U42 
Spnnton's OJ•erntiun, 642 
"'ood's orcrntion, 639 
result~, 642 

seat of stricture in, 638 
tretttmentof,63·J 
ischintic, 6-30 
]um bnr,ti.30 
of lun~" 1)8:!1 587 

obturator, 649 
perinea]. 650 
pudendul, 650 
rectttl,6!;0 
tesus,812,814 
umbilic11l, 647 

radical cure of, 648 
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Hernia, umbilic11l,strnngulAted,648 
treatment,G47 

vaginal, ll60 
ventral,04!) 

Ilerniotomy,G24 
nrtificialanusarter,628 
dre!'~ing- after, G:N 
difficultiesin,027 
femornl,G47 

extcrnnl,G4i 
hemorrha.i:=:esin,646 
internal, 646 

ingu~~~!~~;~~ G2G 
internnl,626 
hemorrhngedllring, G31 

internulnfter,fi31 
management of adhesions, 630 

~nngrenom1 bowels, 628 
intestine,G2i 

oment.um,G29 
resectionofintr!;tinein,628 
time for operation, G:.!4 
umbilical, 648 
wound of iutestinein, 631 

Hilton's method of open in~ abscess, 79 

Ilipt~~~lt~~1 ~t: 1~~::1~\;~7 
chronic,339 

amputation, indications for, 348 
defurmity in, correction of, 3-:iG 
diagnosis of, .difforenlial, 34Z 

from permephritis, 690 
disloc11tiunin,3.Jl 
e:xci~ioo of, indications for, 347 
progn(Jsis of, 343 
symptoms of, 340-34~ 
•Uppurntionin 1 343 
Thomns'ssplintfur, 344 
trentmcntof, 344 

dislocntionsof,:WJ-311 
rheumatoid :irtlnitis of, 331 

Hodgkins'sdisE>asc, rn-t, 227 
Borns,214 
Bousemaid'sknec,217 
Ilumcrus, dislocntionsof1 2!)5-302 

fracturcsof,24!) 
Hydatids, 201, 202 

of liver, 6!li 
of kidney. G92 

Hydroc<>lc, 148, 805 
· colli,6Al 

congenital "n;innl, 807 
of cord, diffused, 808 

cncy~tcd, 808 
epididymis, ency;;ted, 807 

inguinnl, 807 
oftc;;tis,808 
vngint\1 1 805 

cnw-csof,806 
diagnosil'I of, IJ36, 806 
trC'llltnent, 806 

Hydrophohi11 1 :206 
diugno~is from tetnnus, 423 

Hydroccplrnlu<1, 41'H 
Hydronephrosis, GIJO 

Ilydro .. ephro,..i~, tr<'nlmcnt1 (j!)l 

~~:~;~~~ i%~~~}~;1\~!~8# L 
liynid bone, fracture of1 5G4-
llyper:cmia, nctive, 43 

collntcrul, 4.) 
compen~atory, 46 
passi\'eor mechanical, 40 

Hyperpyre.xin, 57 
HyphromR,4tl9 
Uypochondrinsi~. sexual, 818 
Hypospndiu~, 802 

\Vooll'sopemtion for, 802 
Hysterectomy, nbdominal, 719 

vaginill 1 720 

1°~~~~~~~~~ :Ur;,!'1~6 of, am 
Incised wounds, 169 
Incisions, how to mnke, 840 
Tnfarction,42 
Infection, bacterial, in compound injuries, 

49 
Infedivedisea!les, 203 

grnnulomt1.tn 1 9.\ IOI, 103 
wound·disea!ICS 1 149 

lnfiammation,delinitionof, 47 
cnuses of, 47-40 
cells in, sources of, 52 
clinical signir, nmd~·sis or, f.i3-09 
effects of, general, 63 

loc1tl 1 .:i3 
feyerin 1 5G-09 

infecth·e,Cil 
intra\'R!lcull\r pressure in, 53 
non·infcctive,01 
process of, micro.scopicnlly observed, 

50-53 
summary ofproc:es~, 53 
termination~ 01'1 69 
trentmentof, pri11ciplcsof1 62-67 

general, (i6 
locul,G2 
preventive, 62 

vnrietiesof,Cll 
See special organs for inflammation of 

parts 
Injury, subcutaneous, 167 i ,9ee Contu~ions 
lnrnnity, rcltt.tion of, to concusi:ion 1 433 

~~!:~~~brN~~gsr~~:n2~jury, Jittgnosis, 440 
441 

Intestine, compre~sion of, by tumors, 667 
foreign bod1e!I in, %8 
new growths of, 6:'.JO 
pseudo-stritn~ulntion of, Qf,O 
puncture of, fi71 
rescct1onof1 (i12 
strangulution of, by hnnds, Oli2 

, by adhrsionc:, Q,jG 
symptoms, 66~ 
t.reutmcnt,tii4 

strictureof,liTJi 
symptom!!,GlJ4 
t.reatment,677 
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Intestine, wounds of, 610 Kidney. abscess around (perinepbric), 689 
Intestinal ob~truction, 661 removal of (ste 'ephrec1omy), 689 

acute, 661 fl~·ating, G84 
symptomsof,662 hemorrhng-efrom,i48 
lr~aunent, t>i4 bydatitl of, 60:? 

arcrientc;in, (i08 incisionof(.,ee Nerhrotomy),693 
cnu~('i1 1 6,jJ malformation of, 08.J 
chronic, G62 mnlig-rrnnt.dheaseof, 692 

symptmm of, 662 misplaced, 684 
trentmentof,Gii movnble,68-1 

diagnosi;; of(•ause, 6591 661 paracente .. is of, 693 
of IH"llt.1 GG5 rupture of, GOG 

encmata in, 66~ stone in, 6813 
inve~tigntion of causes of, 666, surgical, 750 

6G7 I suture of(Nephrorrbnphy), 696 

~1~~1~';:;1~~t,0:2nml, 668 ~~~L~~~u~~~·6iis 
opr-rntive, 671 Knee-joint,nnkylosisof, 336 
radk•nl, l.l72 nrtbridi<, acute, 322 

lntucsusception, GM chronic(wh1teswclling), 348 
ncute,{l(i3 nmputution for,350 

trcntrncnt, 67G difl'ercntinl diugnosi'I of, 348 
chronic, G66 iodicntions for cxci~ion, 350 

trcnlnH'nt, Gii 'l'homu~'s splint for, 349 
ctiolugv and puthology, 655 treatm~nt of, 349 

lodoforni, 09, Ji;"), 17G of suppuration in, 360 
poi~<mini.:, 174 dislocntion'I of, 312 

Iodoform in treatment of nbscess1 80, 82 hydrop~ of, 321 
in C'hancre, 111 euppur11tion in, ncutc, 322 

Iris, injuries of, 409 chronic, 350 
lritis, ssphilitic, 114 wounds of, 291 

traumtltic, 600 Knock.knee, 484 
Irritation, sympu.thctic, of eye, 502 Koch, inn~sligntion of tubercle, 9J, 96 
Isrnes,SGO Kocher's methnd of red'ucing di:ilocntion 
Ivory cxostosis1 133 of humerus, 300 

J A ;;a~tt~~~:~~~ ~~'4 529 
necro~is of1 630 
lowC' r,di slncittion of1 2U5 

tumorsof,633 
opcrntion on, 533 

upper,cxci,..ionof,502 
tumor~ of, 631 

J ejunostorn_y, 681 
Joinl!I, nnkylo~is of, 336 

contractionrif,3::\G 
contusi1insof,:?!1I 
di~Iocation of, 292 
cxcii;ion of, for chronic disease, 326 
g-unshot wound,;;of1 186 
hemorrhn~ci11to,in hremophilia,402 
inflammtttionof(,qeeArthritis),315 
injurie~ of, 2!l1 
hlO--e bodies in, 334 
rheum11ti~m (chr~mic) of, 329 
suppurlltion in, :\ JG 

c11tnrrlrnl,3:n 

lfiJi:'~~:~f ;::~~\;;~~: ~ir, 114 

Kyphosis, 471 

LA ?i~~,r~1~~1r1~~0~r,0~2:21 
vnrixof,823 

Lnpnf~~tr~l~~·:t~,:;1 obl>truction, 673 
for suppumti\'e pe1·itonilii;, 603 

Lnryngcctomr, 57~ 
]~aryngotomy (see Trncheotomy), 567 
Laryngo~copc, uses of, 560 
Laryngitis, acute, 564 

cbroniC',565 
tuberculur,565 

Larynx,cpith<.>liomaof, 566 
foreign b11dies in, 5Gl 
operfltions on,567 
papillomnof, 565 
wounds of, 57,) 

Leeches in inflflmmation,65 
Leg, fractures of, 273 
Leiter'!! tube~, (iJ 

Lens,injuricsof,409 
L epramutilans, 1001 101 
L eprosy, 99-102 
Leucocytcsas c·nrri<>rs of infcction, 96 
L cucocrtha•min, 135 
L eukoi}lakia ,540 
Ligntures, npplication of, 357 

ascptic,andseptic 1 358 
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Ligntures,.etrects of, on nrlcry, 3G8 r Lithotmuy, ltltcrul, 78!'1-7a2 
nllll('r11tls for, 3GO nflcr-treutmenl, 795 

Ligature of art('rie,, in th(•ircontinuity, 870 complictttion~, i!'/6 
~enernl poin1~ in 870-873 ctmtrnindictttinns, 7R!) 

of aorta, 890, 803 difficultie,; in, 79!3, 794 
of ttxillur_v, 882 mediun, in children, 79G 
of bruchh\1 1 885 suprn-pubic, 7U7 
ofc11rotid,common,ntroot1 874 infemide,799 

abo\'e orbelnw omo-hyoid, 805 vag-inul, 799 
extcrn111,875 Litholrites, 78') 
internnl, 87i Lithotrity, 785, 788 

of dnrsalnrteryof foot,901 after-treutmentof,788 
of f11.ciitl,878 complications, 788 
of femoral,common,893 contrnindications,788 

supNficinl, in Scurpn's space1 in children 1 78!) 
895 Liver, ub~ce~s of, fifl6 

in Hunter's canal, 895 hydatid!'of,()!)7 
of ilinc, common, 890, 893 rupturcof,606 

external, Cooper's, 891 wounds of, 609 

inter~~1~r~;ihy's, 802 t~~Jo:fs',i~~,1 Liston's, 2Gi 

of innominate, 872 Lung, hernia of, 587 
of lingunl, 878 hypostutic cnnge~tion of, 4G 
of marnmuryinternal 1 882 injuries of, 587 
of mdiul,8S6 wound of, 587 
of pHlmtlr nrch, superfici111 1 88~ from br(lken rib~, :?58 
of perone11l, 899 compliclttion>i of, 588 
of popliLeal, 896 suprumti .. nof, prevention of, 589 
ofsubcl11.vit1n, 878 treutmentof,588 
of temporal, 8i8 Lupus, syphilitic, I E1 
of thyroid, inferior, 882 vulgttris,212 
of tilJiul, nnterior, 899 Lymphu<lenitis, ~01, 225 

posterior,897 tuberC'ular, 2:W 
of ulnnr, 88~ Lymphildenoma, 129, 134, 227 
of vertelJrul,881 Lymphtrnt::;ionrn, cyi-ticurn, 3!10 
of urlerics for irneurism, 393 LJmphun~iti~, 201, 222 

11.fter·treutment, 394 Lymphatic ghrnds1 in!\11.mma.tion of, 2231 
Antyllus'soper11tion, 305 215 
.Brnd,or'sopernt1on,395 ncutc,22:) 
complications after, 3"J4 chrouic, 126 
distid 1 305 syphilitic enlargement of, 226 
gnngrune uftcr, 395 tuben:uli11· i:nlnrgemcnt of, 226 

treatment of, 305 tumor;i of, 13-1 1 2~7 
Hunter'soperntion, 393 vessel~, injuries of, 222 
mode of curo, 394 ob·truction of, m elephantiusis, 
pruximal,303 221 
recurrent pulsnlion after, :l94 
suppur1ttionofrncafter1 395 
through thesnc,395 
vcrsuscompre-sion,303 
for Barb11does leg-, :!25 
forhre111atom1l,371,3!)l 
forhrmorrlrnge, 3G5, 3!J3 

of nrevi, 401 
Lipoma, 131 

nrborescens, 219 
Lipo-s1trcoma, 131, 139 
Lips, chnncreof, 5i9 

epithelionrnof,570 
eversionof,519 

operation for, 105 
mnlformutionsof,5H) 

Lister'sbuttons, 171 
Litholurnxy; .~ce Lithotrily, i8Ci 

infcnrnlc,79!) 
Litholy:.is 1 78,) 

~I A~~m~:8~
1S operation for genu-val­

.MacEwen, tr1rnsplnnt11ticin of bone, 231 
1lhcintyre'ssplint,2H 
Mukroglo~sia, 54:1 
Mttkrostoma,519 
Muhtrbone, fructuroof,243 
.MtL\formati11ns of tlbdomen, 801 

ofcheek"-,61H 
offcet,487 
of hands, 480 
of head, 460 
of legs, 484 
of lips, 519 
of ~pine, 468 

Malguignc's hook~, 272 
~Inligmtnt growth~, 126 i see Cancer and 

Sarcomn 
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~f11lig1rn~1~c~~::~~11~~~}: ~1~1,..e of bectic, 83 ~~~~1u:, j~~~, 148 

t.r1·11trn1mtof1 147 Muscles, nditptivec:.hortening of, 416 
p11<:.tule, 208 atrophy (1f, 2:10 

~:!11:~ 1 h:~~.:;;1s<'~:led~r~cations of femur, ~~~~~~~~i~n~ ~~~·~2~erve.injury, 416 

30fi, 307 1 310, 311 di,..eu~es of, 2H.I 

~I ~;~~~l~~n~~~ .. ~ .. ~c~~4n of mo~quitoe3 with ~~~~~=\~~:121j~ 210 

i\Ittrtin's b1rnda!.{cfor joint clisea~r,321,325 infl11mmation nf, 221 
in treatment of ulcers, 71 new growths of, 222 

Mflc:.rnge to promote ubsorption of effused oE~ifiC1ltion of, 121 
blood, 168 rupture of !?19 

Mnstnis, chronic interstiti11l, 829 tr11n~plunt11ti11n of, 220 
d1ugnosis of. from adcnoma, wounds of, :?:W 

829,831 .Myoma,l:W,13:) 
cttncer, 834 MyofiUrornaof blttddcr, 7i9 

puerpeml, 827; see Brc11st or intc-~tinc, 6J4 
)[entu<:., contrttction of, 75!l of ovary, i02 

~~!fo0~~=~e~t~~~~c~ri~ 1b~1:.:~~ ~ii~ries, 450 Myo~;o~~~~;'.:·1i~5 
in joints, 334 :\lyosarcomtlOf kidney, iOl 

i~~~~~;:~edi~~::~ci:o~11-;5 or cliphlhcritic, 54 ~~;~~~:~,n;•~l~ll, J 39 

.Mening1t1s, septic truurnntic,4U2 
fromconcuc;sion,43:1 
spirrnl, 1r1H1nrntic, 467 

:i\renin!_!occlc,45!),4fj0 
spinal, 469 

Men1ng11-encephuloccle,·100 
J\rcning-o·myeloci·lc, 4!38 
Mercuriol iotonrntiti~, (i:;Q 

Mcr~~i?tt~1~t~)t/,1i 11~~ 121, 1:!4 

mode11 of mini~tering, 1:22, 123 
.Mc~arteritis, aeuuscof nneuriiom 1 380 
Mcsmeri~m,8J1 
Merncnrpu~, dislncntions of1 257 

fructurc3of,207 
Mctnlar~m dis]1lC11tionsof, 315 

frui.:turcs of, 276 
MicroUocterin,JO 
Micrococci,40 

crysipell\ti!1,151 
of gonorrhreit, lOJ 
in o•tcornyelit1~, acute diffuse, 280 
in pyromia, 160, 161 
inpusofacute1:1b-cesses,74-

Micrv0rgunii:m~ (see Baeilli), 34, 49 
in ho~pilltl gnng-re11c, l!j.) 
in infccti ve di•ense.~, 57 
in influmrnation,48 
in sprcndmi;?: tmunrnticgnngrene, 153 
insyphilis,110 

Milknscnrrierot' infectinn,98 
1thnormtt11tiesinsecretionof,825 

:Miner'selbow,217 
Moles,216 
Mollitic3o~sibm 1 288 
Mnlluscumconrnp;ioc:.um,213 

fibrosum of sc1dp, 460 
Mortification (suGungrenu),84 
Mouth,contruetion of,5\fl 

~fc':r~~;~'~t~;, ct4t'11 

Moxa,869 

N £~2,~~~~~l~~:~i~l~\relltment of, 398 
subcuta11eou~, lrentmcntof1 399, 400 
morbida1u1t1.>myof, 135 

Nails, i11growth of, 4R:! 
Nitres, plU!.!!:\'.in!{ of, 02:~ 
Nnsal bone~, fntcture uf, 243 
Neck, cnngenitul li~tul:.c df, 580 

cysts uf, 580, 583 · 
tumorsof,583 

Necrosis,84,283 
ncutcrnfoctive,282 
nmputntion in,285 
cuu•es of, 28:l 
di11gno~is of, 284 
quiet,28-1 
repair11fter,28-! 
separntiunof sequestrum in, 284 
supertlciul,2i7 
sypldlitic, 116 
ofteeth,f>3G 
treatment of, 285 

Nel11ton's opernti11n for hnrt>lip, 020 
Nephrectomy, ttbdominnl, (i9;) 

lumbar,690 
forcnlculu",687 
for mlllign11nt growth", 602 
for pyonel'hrosi-, 68!'1 
for ruplureor wound, 607 
furtubcrcle,689 

Nephritis,secondar.'" inter.stitiul, 750 
Nephr0-lithotomy.Gtl4 
Xephrorrhaph_v,696 
Nephrotomy, 693 

f11r rcnnl cnlculn~, 686 
for py11nephrMi~, G8G 
fortuberc111t1rkidnc.\·,68!) 

Nerves,cornprc.sion of, 413 
byttneurism,413 

contusionof,413 
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Ncn•es, degeneration nfler injury, 414 CEsophn!!;ui::, i:pusm of, 55 
division of, 413 striclureof, 557 
electric:alconditlOnllfter injuriee,4.16 dillg-nosisof,558 
infh\mmntionof,417 tre11.tmentof,5,·)7 

parulysis f~~~nf;~~·t~:-~~10~0!~~1 ~1~ 1428 \ ~~cn~~:~,0~o~}/)~~~· 558 
muscu lo-spirul, 413 0\ecrnnon, frnctureof,253 
ulnar, 413 Operntinn~, gr1wr11.l remarks on , 839 

regeneration of, 414 hloo<lJe,11 methods for, 841 
section of, for neurul~in, 420 incisions in, 840 

inferior dental, 4:l0 instruments for, 840 
lingual, .J20 knives for, 8-tO 
superior muxillnry, 420 prcparntion for, 8~9 

strnin of, 413 trettttnent ttftcr, 842 
stretchin~ for neuralgia, 420 Ophtl111.lmi11 1 sympathetic, 502 

of sciatic, 420 Upi~lhotono~, 422 
orbrnnchesortri-fttcial, 420 Opium in inflnmmntion,06 
for spasmodic tic (facitll), 420 in intc0 tinal ob~tl'tlt'tion, 6fi!) 
for tetl\nus, 424 in nrnlii.;nuntgrowths, 147 

suture or, 417 Orbit, injul'iesor,405 
transpltlntation of, 415 OrchitiS,lll'Ute,811 
tumorin,421 chronic,Sl:l 
wounds or, 413 syphilitic, 813 

Neuralgia, 418 tuhcrculilr1 8 13 

~~;:~~:i~:,~~ ;f~'.e!~~' 419 
1 

Organn~~'~p~itl:~~:;~/~,r~~~~anisms 
Ncurectomy, 420 pntl10~cnic, 149 

of spin11 l accessory, 585 Os ctdcis, exci~ion of, !H3 
Neuritis,417 fmctureor,276 

n~ccnding, 4 18 Os nrngnurn 1 di~locntion of, 303 
optic, in increased intracranial pres- O:ssificution or muscles nnd tendons, 221 

sure,436 ofscnlenusmedius,582 
Neuroma, 129, 131,421 Osteoma, 133 
Nipple, eczemtl of, 826 of jllw, .:>31 

mulign·ant pnpillur.r dermatitis or, 827 or skull, ':160 
mucous tubercles or, 826 O:steom,·clitis, spontaneous and traumatic, 
P1.\gct'sdiseaseof, 826 :2!-:1• 
sore, 826 symptoms, 282 

Nitrousoxideasananrosthetic,843 trc11trnent,:283 
ildministrationof, 844 I Osteophytcs, 278 

Nodes, 116, 278 Osteotomy for tlnkylosis, 338 
Noma of mouth, 540 for ge1111 valgum, 484 

ofvu\va,813 linenr,283 
Nose1 deformities of, 517 Ostitis or o~teitis, 279 

dbcllil.rge from, wlltery, 524 · symptoms llnd treatment, 281 

r,•,oeJ~np',,iffrrt~•-'0~1~1glJ>eJ;'efso'°r;,~~'~2~l~3 Ota1~~~~~1;m• 286 
.., Otitis medin, 512 

maliiznant g-rowths of, 525 Ovnrian tumor-, pathology of, 148, 702 
polypi of, 5:?5 Ovariotomy, 712 

OA.KU~f as antiseptic dressing, 67 
CEdenrn.,47 

CEdcmaof brain 1 truumatic,445 
fl.uicl,50 
of legs leading to i::angrene, 86 
from thrombosis, 406 

CEsophnp;otomy, 5.)9 
CEsophtt.~u~, dilataticm of1 555 

diverticulaof,556 
epitheliomaor, 5[>7 
cxnminntionof1 55.J 
ptdsy or, r>55 
rcmuv11\offorci!;nbodies 1 M;l 
resection of, 558 

difficulticsin713 
druintl!ZCllfter,715 
duri11g pre~nnnc\·, 715 

~~~~~:i~11J~~c f~~·, 1~;, 712 
trcatmentofadhcsiuns,714 

of pedit'le, 714 
0\•ary, cyi-ts of, 701 

co11te1.ts or, 707 
clinical course of, 702 

dermoid, 702 
diugnosi~ of, 706-710 
udhe·ionsof,711 

frmn nscitcs, 707 
from ornentul tumors, 708 
from peritoneal tumors,708 
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Ovarian cyet,, adhe~ion111 of, from chronic I Peritoneum, general treatme_nt of, 599 
peritonitis, i08 malignant growths of, drngnosis, 708 

from ph1tnlom tumon1 708 operations on, 59G 
from pn·t;"nancy, 709 precautions in, 599 

Cl.lnrnterine, 710 nfler-ln~ttlmtnt, <i00 
from uteriru• tun:or·, 717 surgical char11ctcristics (If, 597 

mr>thod of ex1101inat1on for, 704 wounds of, dnnc:ers of, 598 
putholo,gy of, iO:l Peritonitis, acute, GOO 
phy·ic·nl ,.i!{n~ ,,f, 704 cau~es of, tiOO 
symptoms of, i04 complicnlions of, 602 
rn.ppi_ng of, ill dingnosis of, 60:l 
termmatinn<:.of, i03 from inte,tinal obstruction, 659 
tr<'utm('nt of. ill morbid an11tomy of, GOl 

foli/::;,i,~~.~~s 0°~'1~022 sym~~1~;;~~1r~[li~2,1 
ao1 

Oxal1ue of limec11.lculus, 782 uf1eri:trnngtd11tcd herni11, 020 
l11p11rotomy for, G03 

trPatmentof,603 

PAi'~g~i~~ ~~:'~"~~rls, 438 cb~;~:1c 70ii11~nos1s cif, from ovarian 

l'npill n_mata (.~ee Specinl orgnns), 138 Permnnentdressings. 175 
Paqu E>iLn'.i1 c11utery, 364 Permnnganate or potu~h as disinfectant, 
Puruc:entf'~i~, nbdominis, 711 176 

c11pit1s 1 4tH Pbagedrena, cause;: o f, 155 
of ov11ri11n cyfts, 710 general f:Jlllptoms or, 1;'.)6 
of prricardium, 596 loc:alsi~nsof, 1;)5 
thornd~, 590 patholo~ic-11.I anntomy of, 15,; 

Paralssi.•,i11f1rntil<',22I treatment.or, l;j6 
conlr11ctions nftcr, 221 Pha~edreniccl11rncrc, 10!) 
from injur,\' ofhruin,448 Phnl!:lnge;:, fractureof,2;:J7 

of cord, 464. Phimo~1s, 799 
from mcnin;::itis,454 with chancre, 111 

Partlph11nosi:; 1 800 with gonorrhrea, 106 
Pura site~, 11ninrnl, 200 Phlebitis, 408 

ve~etublc, !)03 forms of, 408 
Par1t;:i1ic c~·,.t~, 149 symptoms of, 409 
Paronychin, 481 ; su "\Vhitlow trei\tment lof1 409 
J>11rotid 1 tumors of, 550 Phleboliths, 406, 411 
l'arlititis, 540 Phlegmn;ia.dolens, 405 
l'aru\is 1 580 Piles, 727 
P1ttdl11,di slocntionsof,312 cnusesof,728 

fnlclures vf, 269 inflamed, 7Z8 
wiring of, 402 symptoms of, 728 

Pelvis,fr1t<'lUreof,259 treatment,geueral, i:?8 
Peni~, disca~es of, 79!'.I local, 728 

11ml'urntinn of, 800 bycnuf:tics, 731 
Perchlorideof iron, iuj ection of, in aneu- bycautcry, 730 

r1sm, 3fl8 by Qru~hin~, 730 
Peri11rtcrili~, a cau~e of l\neurism, 374 by exci~ion, 7:.m 

Pcricnrdi~~c~~l~\~,b~;~ hemorrhnge, 
380 

Pisiform ~;11~~~1tJ::1~;~1~n of, 303 
}>encl\rdium, injuries of, 589 Plnsticopcrl\lionsnflerburns, 105 

p1ut1ccnlc~i~ of. 596 Pteurosthotonos, 422 
Pcriuenl ~Cl°tion, i61 Pneumonectomy, 595 
Perineum, liwcrntion of, 821 Pneumonia, hypo~tutic, 46 
Perinephriti~, 089, 690 Pneumonotomy, 595 
Pe1-io~titi~, :?i7 Pneumolhomx, ::>88 

ncu1c,:?i8 trentmcnt,589 
infective,278 Post-mortem wounds,203 

ostcopht·tic •JiS Pott'sfracturc,276 

SUPJ'c"i'.',',',;,,",•,'.',~ •. ,C,.'o,'tc, 2i8 Pregnnncy ~igm; of 709 
, · · ..,-,, PreSsurc in'iic111orrh

1

age, 355, 362 

p,3::~~;;::~,::·;,~'.~~;;;~~,,.~~:;.;~~.~~~ on, ~;~:~Ef:b:+~:~f, 710 

597 cancerof,771 
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Prostate, hemorrhnge from, 748 i Rectum, hemnrrhn~e from, treatment of, 
hypertro11hy of1 767 7:11 i .''IN! Pilts 

treutment, ili7 impnction of fccPS in, i23 
inflnmmation of, 7G9 intus-u·ception of', 73:? 
tubercle of1 7i0 lacerH..tion of, 2GO 

Pro,tiltjti~, 760 mulformtttions of, 722 
Psorias1,;, syphilitic, 114 nrevus of, 398 
Pulse in fe\•er, 57 poJ_.,pusof, 139 
Punctured wound~, 182 stricture of, malignant, 737 
Pu<:, character; and composition, 74, 75 simple, 733 
Putrefoction,37 ulceration11f,i33 

c:hcmical products of, 158 Regenerution of t>pithelium, OS, 70 
of disc:h11r~es, .J.O of tisrne~, 60 

Putrefa<'~i~~:t:~·~ 1~~~cs~~~~from 1 15i ~=:~f;~~?o~; ~r~~:~i!r:~ ~~~b-foot, 493 

Pyremi1t 1 157 1 160 Huw1trd's method, 8;)6 
ilCute or chronic, 163 Sylve~ter's method, 856 
di111.:nosi'I ttnd prognosis, 163 Rest in inflnmmu.tion, G3 
embolism in, l(i0, 161 in tretttment(1f ulceration, 70, 72 
et~olog.v, and pttthology, 160, 161 Retention-cyat!I, 148 
mixed forms of, li.i3 Retention of urine, 771 
presence of oqrnni~ms, 160, 161 Retina, glionrn of, f>05 
secondttry suppuration in, !Gl, lti2 injuries of, 601 
spcmtnneous, 16:\ Rbeumittism,atuteorchronic,328 
state or wound.163 Rheumatoidarthritis,329 
symptoms of, 162 J~)1in1tis, 524 

thrombosis 111 1 161 .Hhinopl1tst'y1 511 
trett.tment, 164; see Septicremia I Rhinoliths 59 :'.) 

umbilicnl, IGO. 163 Rhinoscopy, 561 
Pylorectomy, Gil!\, 6i9 Ribs, cnries of, 590 
Pyloru~, d1n1L~i1111 of, 681 dislocntions of, 304 

£tenosisof,Gi7 exdsion of, forempyema, 594 
tretttmcnt, 6i8 new ~rowths of, 090 

Pyonephru,;1~, 687 Rickets, ~87 
din~no:.is from perinepbric abscess, unconnected with congenital syphilis, 

090 119 
Pyothornx, 588, 591 Rider's bonc 1 221 

mode of cure, 502 R~fie bullets, injuries by, 181 
naturt\lterrnirrn.tions,591 Rig-or,57 
treatment by nspimtion 1 592 Rodent ulcer, 142 

by inci~ion, 593 of face, '522 
by tlwmcoplasty, 591 of sc~tlp, 461 

Pyrexia in injuries of ccrviculcord 1 464 Roseoln, syphilitic, 113 
Rupin,syplulitic, 115 

QUINSY,5o0 

RADIUS, dislocations of, 301 
frncturesof,254,255 

Rttnula,5"1 
Ra~h of ery~ipelas, 151 
Ratlle~nake bite~, )(JS 
Rnynttud's di~Cl\"e, 87 
Re11.cti·)n of degenerntion,416 
Rectocele,822 
Rectotom.vlinMr,736 
Rect.um,discnsesof, 721 

exnrninntionfor,721 
abscess ncur, 724 
excision of, 740 
growths of, mulignant, 737 

simple, 742 
foreign bodies in, 723 
hemorrh11ge from, 731 

Rupture of irneuri~m,38-1 
of bladder, 260 

I 

of mu~cles nnd tendons, 219 
of urethra, 260 

s A~~i~;':1~ f~~Jl~;::.~1~is~917 ~ 
.Salivary glunds, disen·eS uf, 5-:19 
Sttrcoma (see Special organs and regions), 

136 
alveolnr,138 
genemlir.ntion,modeof, 138 
giant-celled, 137 
mali(!'nancy of, 139 
melunotic 1 138 
mixed-celled, 138 
mycloid, 137 
pulmting, dit1gnosis from t1neurism, 

386 
rounJ.cellcd,137 
spmdle-celled,137 
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Sayre's jacket, m-f>s of, 41ifJ, 4i7 Sinuses, cranial, wounds of, 437 
ap1·licution or, 4i7 Skin, di-eiHesof, 211 

Sca13! ;er;i,~·~ 1::;•B81:~~1;J\l.is of femur, 
338 ~;:l~~~~~:~rowth~ of, 2Hi 

ScalJl, Ct'llulilis And eczema, 4GO SJphilitic di·cu~es of, 1131 115 
injuriesof, 425 ininfirnts,119 
tunwrs of, 4GO Skull, caries of, 4f.i0 

Scapula, fracturrs of, '..NB contu~ions of, 42:) 
Scaritictttion~, GJ, ~65 treatment of, 429 
Scar:<, contrncti1•n from, J!l;i frncturesof,42G 

diH'8H!S(1f, lit! bycontrecoup, 4:!7 

Scardt!~~~;~1,11~11;;~~1~n;1~, 62, 68 I• :r°b:~e~~2~m\muter, in 43l 

~~~1i~~~:~\t~es, :J4 I of v!~;1;1r~~~~~:J: :~~ 
Scirrhu!', J.j\, 144 compound, 429 

atrophic, 146 depre!1-sed, 428, 429 
cli11h·ul :-igns of, 146 trephini11g for, 430 
chamctersof, naked eye, 145 simple, 42S 
structure, 145 periostiti~ of, 4GO 

Sc:::~~~s~', 4~~scending, result of brain Shn~~.mSo;; of, 4GO 

Sclerotic: injuries of, 500 Slough, G8, i6, S4 
wound~ of, bOI Snake bile, 197 

~~~~~i:: ;~o; mSpine, lateral cun•ature, ~~~t5en~:';~~?~f!~i;,' ~;1 brain, 445 

causes of, 92 Spermalorrhrea, EHi 
churuclers of inHammRtion in, 91 Sphrerobucterin, .JO 
hc-rt'~litnry nature of, 92 Sphincter ani, ~J·ll~m of, 724 
mnn1fe«.t1nionsof,!H Spint\ bif1d11 1 4GS 
morliid anatomy of, 92 Spinal cord, compression of, 462 
relationtosn1hili·,9:? concu·sionof,·Hi2 

t<) tubercle, 96 injury of, cnu,.ing gangrene, 90 
Scrofulide, 213 wounds of, 4G3 
Scrofulouc dint.besis, !)l din!?'nOl-i~ of eeat of injury, 

g111nd~. 220 41H 
reuion\lof,226,227 sympt111m of.4G3,464 

~~~~~:~~~~ 1\1~~;t~~~lc~1~i~~~1tii:?~ of, S02 di~;~e, dh1gno,.is from perinepbrilis, 

epilhl.'liornnof, SIG Spine, curies of, 474 
rode mo of, SIG ab-·cl's~ in, 4i5 

Scurvy, 642 cerviclll, 4'jfi 
Seboceouscysts, 148, 215 tre11tment.of, 477 

::~l~"~~;;~;~:~~~~;~PP'~';::~:::':;• of, I ~¥if .~i~~~~~~;;:~;;,~;p!:~lion 
into:<ic1nio11, 157, };")8 for, 479 

Sept~~~~~(~~~~,1 ;:",~.':~,~.:~:~ :~.2 157 ;,;f~f ;;;r:~~:"' compceosion of 

fiJ}~~~'if }~~;. ,'~ 5~
57 

cucv~tff~~~~~~;;:~L (m Cade>), 474 

l~lf.~:.:~\f::: of, 73, s2 latec~~"l~~i~:;~f;!~~:~~hc~;~;.3c~i1on, 
Shell~, injuries from, 181 473 

Sbocckh1:1~::form in, 165 ~~~1:bi~~~:;~,n~~~ 4i2 

~~~~i'1~~j/,1 ~~~~.~c':11t1~11~ of, 296 f~.l~~11~~~·~l~: !~~ 
Sinus (xa: .l'istuln) , i3 trentruent, 473 
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Spine, dislocation of, 467 Sutures, Olo\'Cr's, 170 
fractureof,465 hu.relip,lil 
malformntionsof,468 interrupted, 170 
new growlhsof, 479 JvberL't>, 01:2 

Spirobacterrn, 40 Lambert'~, 612 
Spleen, disease,;, of, 699 materiul...; for, 170 

rupture of, GOG quill, 171 
wound of, 600 of support, 170 

8plenectomy, 700 lwir-ted, 170 
Splenicfcvcr, :WS Symblephnron,496 
Splinl~, applicu.tion of, 232, 233 Sympllthetic nerve, injury of, H 

Arnold'~, ~75 , Symphysis pubis, dislucu.tion of, 259,_304 
Bnvariirn, 233 Syncope, 165 
Unrr's, :2::>6 during nnresthe~ia 1 852 
Clinc1i::,274 Synechia, untcr ior, 498 
Dcmult's, 267 Synovinl me111b1anc, erns1on of, forchron1c 
Dupuytren's,276 nrth r 1t1s,32() 
Gooch's, for excision of knee, etc., Synovitis, 315, 320 

942 acu'..e, 320 
Gordon's,256 chronic, 321 
lliunilton's, 268 examintlt1on of joints for, 320 
Hod~cn's, 2G8 gonorrhcetll, JOG, 320 
immovnblc,232 pilpilhtry, 316,822 
Liston's, 2G7 rheumatic,328 
Maclntyre's,274 syphilitic, 1141 321 
plaster of Paris, 232 patbolo!!y of, 311i 
Smith's, N11otlrnn, 2G8 Sypliilides, clrnrnctcrs of, 114 
Thomas's, :lGS Syphilis, ncquired, general account, 112 
"\Vovd's, 271 aborlion in, 119 .. 

Sponge-gmfting-, 72 commun1cution of, by inoculation, 112 
Spongy exo.~tosis, 133 118 
Sprains of joints, 201 condylomata. in, 114 
Sterno-mastoid,cong-enita.I tumor of, 583 contagious nature of, 112, 118 

contrnctionof,583 dur11titinof,117 
division of, 5f!3 second stngc of, 114 
spasmodic tic of, 420 etiology of, 117 

Sternum, ct1.ries of, 500 hereclitii.ry trnnsmission of, 117, 118 

11'.!~~~,~~i~~~. 0i~:u4 :~~\11~:~~~~11ch~;n~~; in, 11~ 
trephining of, 5!l6 lymphatic g lirnds in, 112 

Stimulant~, use of, OG, 842 rnnlit:"llt1nt, 116 

~~~1:;1~cz11: if~~-~~~~·, t~~ics in, 678 m1~';~tlge of pc!"ions nffoctcd with, 

c1mcei-of1 678 mixed sore~, 112 
excision of, 67!) morbid anntom~·, 117 

Stom~ch.pump, use of, MO mucou ... tubercles, ll4 
Stonmtitis, &39 pre~cncc of or~1wisms in, 119 
Slone in bladder (see Il!ndder), 798 prirnu.ry sore, 112 
Struin of nerves, 41~ sluge of, 112 
Stricture of !{11 llet, ;)[>Ci j see (Esophagus secondury stugu of, 113 
Strumn j see Scrofuli~ rn:.he~, clrnr11clers of, 113 
Strychnine poisoning, dit\~nosis from le· tertiu.ry stage of, 115 

ttlnus, 4:!3 vi::.<·ernrn(suSpecialorgnns), 
Student's bursa, 216 11:) 

~~;~~f;~ ~~~~!'.~~~~e~fL ~i9hemorrhage, 364 coag:~!~~/~~s1 ~f bones in, 120 
Suppnn1t_ion (.1~e Absce.<:~), 55, 73 n cume of detlfne•s, 515 

prcd1spo.•it.1on to, i4 crnniotnbe~, 120 
preventntivf" tre1lllnent of (.~ee Inflnm· clumtion, 121 

mation), 76 Ctlrlysymptoms, 11!) 
Sutures, 170 emptions, 11!) 

of upposition, 170 prognosii, l:l l 
buried, 171 relntion to i;cro fula , 92 
button,17 1 rickets,1 19 
continuous, liO teeth in, lil 
Czerny's tier-sutures, 681 treatment of, 121 
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Syphilis, trentment of, duration of, 123 
g(•neral, 121 
locul,12-i,1'.!:J 
mercurial (.~re)lncury), 121 

Syphiliza~~~n~~:;~ur1al, l:N 
t:lyphililic alopecitt, 114 

cnr1e!l,lHi 
dactyliti.~, 121 
diseuse of bone, 2i!>, 280, 284 

in mfants, 120 
jnints,114,3:!1 
mucou~ memLrnnes, 114 
nnils,114 
skin,113,115 

ininfnnts,110 
intrentrnentof,124 

throat,11.J 
lrentmentof1 124 

epidid)·mitis, 813 
cpiphysitis, 120 
iritis,114 
intcrstitiulkerntitis,121 
lnryngit.is, 11.J, C165 
lupus, ll!l 
metritis, 11[1 
necrosi3, 116 
OCldC,116 
orchitis 812 
perio~titi!'., 11 !I 
p!lOriu~i~ 1 113 
rhinitis,524 
roseol11,ll3 
rupin,115 
sclerosin~ O"-titis, 1 IQ 
stomntit1s,63fl 
ulceration, 115 

ufl'>kin,115 
of rectum, 73:1 
oftonl{ue,644 

Syphiloma, 115 
Syringo-myelocele, 409 

TA~:~:e·~ ('~lll1;1:~~1:.;,74861 490 
pllrnlytic, 487 

Tali~~:1tn~:~i\'.:ll~:11s:1 ~·{i·, ~ 9~ee Vnrus 
vttlgu._, 45;,, 494 

pntho\flJ,O"Of,487 
vtlruc:,485,4Hl 
muc:cle~ ~hortencd in, 492 
ptltlwlng-yof, 4!H 
tre11tmcnt<1f,4!):! 
rc"ection of foot bones for, 494 

Taric:us, cli~l••culiom of, 31iJ 
Tnrt11r, uccumultttion of1 539 
Teeth, cttriesof,53<) 

di~loc11tion of, ii34 
extmclion of, 537 

in h:cmopl111it1 1 402 
frnctureof,634 
irrc~ul11rity of, 535 
necro~i~ <,f, 636 
syphilitic ntrection of, 121 

Teeth,wh•dom,eruptionof,534 
Temperature, daily ,·arittti11n of, 6i 

rcductionof,6'i 
Tendons, di~loc1llio11 of, 219 

Os!>ificntionof,221 
wOunds of, 2:?0 

Teno-i;:yno\'iti~, :H7 
'fenotom~·, 221 

I 

Ten~.ion, relief of, in inflammation, 6ti 
Tesus, nb~ce~s of, 811 

atrophy of, 805 
d~cent.of, 803 
developmentnf1 803 

almormulities in, 804 
di~enses of, 80:.! 
hyperiro11hy of, SQ.} 
infiammationnf,810 

chronic, 813 
neuralgia of, 804 
new growthsof,814 

din~nosi", 815 
retained, 804 

Tetanu~, 4:21 
Thermometer,useof,50 
Tbornas'saplintforcenienlcaries,477 

forhip,341 
forkn<•e 1 34!l 

Thoracic duct, wound~ of, 222 1 587 
Thorncoce1He11i~, !lOO 
Thomcoph.sty, [l!H. 
Tbomx, deformity of, in lateral eun·nture 

of ~pine, fi:? 
Thniat., syphililic di~euse of, 114 

wounds Clf, 574 
Throm bosi~, 50 

changes in \'Cs~els, 406 
condition; lending to, 404 
gan~rcne from, 8(i 
in py:-cmin, IGI 
pyremw. as r~~ult of, <lOG 
of"eins,400 

Thromhu~, '104 

I 

f1~~~.~~f.\~~:~~nrc~~·n!~t;1f or!!;anisms.in, 405 
Or!.!llniznt10nof,3.:J-t,405 
softenrng of, 405 
\·11r1et1esof,'105 

Thrush, !)39 
'l'humb, d1,;Jocntions of, 303 

m:~i~i~0:,::~~~~l~::, or, r.rn 
division of i~thmm, 5iU 
mttlign11nt~rowths of, 6i9 
removillof,579 

Tibia,disloclltinn of,31:!,313 
frncturesof,273,:!75 

Ticdouloureux,419 
spnsmodic, <J:!O 

Tiger-rnnke, bite of, 1\18 
Toes,contructionof,Ml<J 
Tongue,nbi;cessof, 6H 

epitheliomnnf,M5 
henwrrhn~e from, 54!J 
tre11tment, 5·Hi-!J..18 

new growths of, 546 
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Tongue, na>vos of, 545 
Op€:ralions on, 547-64!) 
remo,·n\of, KoC'her'smethod,548 

~edillot.'s, 648 
SLllJ111e11tH.J, 548 
through mouth, 547 
'Vhiteheud':t 5:17 

ulcersof1 644 
wounds of, 543 

Tongue-tie, 5.J3 
Tonsill1tis1 acute, 5:>0 
Tonsil~ 1 enlargenH1ntof, ;"i;}() 

cxci .. ionof,551 
Toothache,530 
Tor~ion of arteries, 360 
'l'orticollis,583j&teWry-neck 
Tourniquet in hemor1h11gc1 36Q 
Trachea, forci~n bodies 1n , 5G2 

wounds of, 576 
Tracheutomy, !)()7 

urter-trentmc>nt,552 
compl1cutions nftcr, 572 
difficultiesof,568 
indicationsfor,573 
operntion, high, 5fl7 

low,568 
through i~thmus, 568 
t.ubcs,5Ci9 

intri>duction nf, 57~ 
I'CnlO\"U\of,572 

Trunsfusion nf hluud, 866 
TN>phininti;.458 
Trismus,42:? 
'J'r11chantcr, gr('at, fracture of, 266 
Tubercle,bt1cillus(•f,!)3 

di~~eminntiun of, 96 
cong-lvmernl<',93 
etiology of, !Ji 
infectiveclutrncterof,95 
milittrystrudureof, 04 

:~1~:·~~i~:,~;:1~~cLion, 97 

m wcous, 114, 119 
Tuben•\f\ bttcillus, spores of, in pus, 78 
Tuberculardiathe-is,93 
Tuberculo~i~, 93 

ucute miliury, 91i 
constitutionnltrcntmentof,98 

Tum~~~~~;!,; :~~:~pcciul organs and parts 
bony, 133 
curLilagmous, 12(), 132 
cnuses, J:H 
cltts·ilicntion,128 
C)'~tic, 148 
definitionof,12fi 
dermoid, 149 
dt!''elopment, 128 
epililastic,12!),139 
epithcH11l, J;i!J 
fatty nud fibro-ftttty, 131 
fibrousundfihro-cellulnr, 129 

~~-1~bt~1;~;~·c~~~9, 139 
m~~~:nnt, 12(); see Cancer nnd Snr-

Tumor.-, nrnli!!;llllnt, cnu~c:; of mflligna.ncy 
l~i 

trcutmcntof, l.J7 
mesoblustic, 129, 136 
mn!>culnr, la5 
nen·ou~, 135 
origin of scl'ondary t:rowths, 127 
phantom, d11t~nc·~h of, 708 
recurN>ncec•f,117 
recurrentfibroid,137.22:2 

I 

;~~:,~;,.,~~~~.~:·;;~6of, 69~ 
eebnccouc:., 139,215 
simple, 12() 
vn~cuhu·, 135, 398 
villous1 139 

Tympfmmn, ntteclionsof, 511 
influtionof,511 
perforation of mernbrane, 513 

Typhlitis, recurrent, 681 
Typhoid state, 58 

UL CER, annulnr1 7l 
callous,il 
degenerution,3i5 
henling,chamclersof,69 
indulent,il 
inflamed, 70 
imtulile, 70 
malignant, 144, 146 
men~tru11l, 72 
rodent1 H2 
sldn-gruftingin 1 70 
(Spel'iul)i G!J-72 
Ecrofulnus,9·J: 
slour:hing, 70 
~preudin~. 70 
stages of, 69 
syphilitic1 ll 6 

I 
gencrul trl'fltment, 72 
vnrico~e, 72 
we~k orre<l<"mntous, 70 

I Ulce;::~1;~·~,o~~fj~~ 68 
muli(\"nunt,!ifl, 141 
of blood \·e-~el~, hemorrhage from, 82 
of hon<>, 278 
of duod!'nun1 in burnll, 194 
pntholPg,V of, GB 
result of inflanimation 1 Gl 1 68 
Epecific,69 
tnu1ma1ic, 69 

Ulna, di~Jm·ation11 of, 301 
fr1u.:tures t•f, 154 

Urethra, fPmule, dilutntion of, for stone, 
79!"1 

\'asculnr growth of, 824 
foreign Loe.lie~ in, /;)1 
hemorrhn!.:!;e from, 718, 752 
rupture of, in frac:turcd pelvis, 260 
lacc:rntionof,i52 
paplll11m1lof,766 
stricturcof,758 

Cl\U!>esof,755 
cicatricial,754 
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Urethra, strictu.re of, congesliYe, i53 Vegetable para.sites, 34 
dilatation of, continuous, 7:>9 Vein<i, ttir in, 404 1 

forcible, 759 inflummation of,408j see Phlebitis 

elect~:~;.:~;i~}~niri3756 ~~sr~~~s~~ ~h~tlLure, 403 
examination f1•r, 755 bleeding from, 403 1 410 
fti.lse pili-!ln~es from, 752 causes of, 409 
i118amm1tlory, i53 complic11tion!!, 411 
locul complication~ of, i64 excision of, 412 
section of; su Urethrotomy radi1:t1.I cu1eof, 412 
spn~modic, 75:\ resulling cht1.nges in Yessel~, 410 
symptoms of, i.>5 treutment, pa\lintiYe,.Jll 
treatment of, i56 wounds of, 403 

Urethritis,762 Vene•eclion,804 
Urethrotomy, llCddents after, 763 Ves~ch 1 intrncrnnial, injuries of, 43i 

externnl,701 intrntborucic,injuryof,587 
Cock's, 774 new furnrntion of, GO 
~~~ee~~i'H;l~SJe's, 

762 
V~;eJ-wnlJ, Sll\tC of, in infltlmnrntion 1 50 1 

internul,760 Viper, bite of, 198 
Urinary orgnnl!, cx11minalion of case!!, 742 Vitreous, 1njurie~ of, 50 1 

ph_picul, 743 Volvulus, pH.tlwlo~y of, GJ3 
Urine,albumenin,i4i symptoms,002 

ltlood in, 747 treatment, ti75 
rt1.rbolic acid in, 174 Vul\'a, injuries or, 818 
epithelium m, 749 Vulviti~, 8:!3 
cx11minntionof1 744 
extmvtt."alionof,7(j4 

~;~::~t~~~;~ 1;fr:~~49 WA~~llr~:1 ~; 1 ~l;~· injuries by, 182 

sediments from, 741 War,~,n~~~~~~t;~~.1~;r4lcr's, 203 
tre1ttmentof,i4G \Veuver'sbottom,217 

Utcr~~~i:;~:i~~n~~/~~;1~7v111l of, 700, 720 ~~~;j0~~ 1579 1 204, 481 
Utcrus,canccrof,71:? trcutment,482 

fibro·cystictumnrsof,ilO Wind-contu~ions, 18 1 
fibromyomn of, 715 Wool-sorters' diseuse, 209 

complic11ted with pregnnncy, 720 'Vouud.diphther in , 15 1 
course,71V " round-discwrns,septic,37, H9 
di11gnosis from O\.'nri an tumor, \Vounds, 109; see Spec ial org11ns 

cn~~ietttion of, il8 ~~~itl~~e~~ ~l;~ssing of, 173 
treutment,71fl, 720 dissection,203 

fibrous tumor of, 135 drl\inag<'of, 171 
syphilitic disellse of, 115 etrects of putrefaction of, 172 

u ... ultt, enlu.rgcmentof, 551 gunshot, 180 

vAi~~~~,1:~~~,n~~~ Rbsen<'e of, 822 

vag~~~~i[;;~;i~;; ~~ies 111, 8 19 

ruplur~ of, 8Hl 
wound'lof, 818 

Vn~initis, 823 
Varicocelc, 410, RO!l 
\ rari cosevei ns,i2 
Vurixnneuri-.mul,373, ::77 

arterial,377 
oflabin.8:l3 
S)'mptoms,3ia 
tret\tment,3i:i 

incii!ed,16U 
lucernted,177 

~}~f ~~~~{i~~::::::~~:1"i'l"'· 183 

treatment, 177 
with loss of hUbstance, 177 

Wrist,dislot'ationsof,303 
"Wry-neck,583 

incervic1\lcarie,; 1 47G 





Stnnbnri) £ltcbicnl hlorks. 

PLAYFAIR'S MIDWIFERY.-F o ur t h E dit ion . 

A Treatise o n the Scie nc e a nd Practice of Midwifery. By W. S. 
PLAl.FAtR, ].1.0., 1'~.R C.P., Profes~or of Ob!tetric ~ledicioe in King'ot College, London, etc. 
~ew (fourth) American from the fifth English edition . Edited, with aJdition~, by ROBERT 
P. Il.rnn1s, ) 1. D, In one hand~ome octavo vol ume of65-I page3, with 3 plates and !!01 engrav­
inii;•. Cl(•th,$1.00; le.1tber,$.'.1.00; half Russia,$5.50 . 

l>lJ~~::e•!::~ ~eunt;~,~~ill: r~:~~:~e~llasA::;;~~d~ o:~~ rii~1. tbe1upply.-Amtric1111 Jo11mul of ObsU!riu, Suv. 

~i~]~:fu~~:~i~f ~~Y:1;~i{;f~~~ig~¥::~~ I ~f ;~~~Iit:~;~~:r~~i~~}~~~;;~;§ 
SMITH ON CHILDREN - Sixt h Editio n . 

A Treatise on t h e Diseases of Infancy and Childhood . By J. Lt:wr.s 
S\1 1Tn, M.D., Clinical Profe~sor uf Dii;:eues of ChiMron in the Ilellevuo Ho.~pital Me1lic:i.l Col. 
le,;c. N. Y. New (s ixth) eJilion , thoroughly revi~ed and rewritten. I n one hri.ndaome octa.Yo 
voluwe or SOi page~, with 40 illuetra.tions, Cloth, $4.50; leather, $5.50; hair Rossia., $6.00. 

Jlart>lydoe1apleaaantcrta1kfaltlotbe lotofthe toplaceinhi11librllrybutoneb<lokonthodltll'>1.."elof 
bibh,.~r.1vhtrlhanluannounce the appearance ofa cbihll'l'U,wo .. ·ouldunht-italin.;lyiuy,let that bvok 
n•·W eJitiun or n medic1\l cla...,.ic like l'rur. J. Lewis be the one which i~ the KUhject of this nutico.-Tha 
l:'mitb'1 Trr,,li.la 011 U1e L!~•o/ /tlfo11tya11dChilJ- Alllft'M:aftJourn1lo/Ute.lfe.t1.:11/&·UMn,.-\pril, 1111:)6 
Moll. Fur years it luLS &IUO<I high in tbecunli.Jenoo Xo beuer work on cbilolr~n·1 d1>t•M<'• could be 
of the )'ror.,~~iou, 1unl with the !ldd1tiuns and 11ltcra- placed in the banda of the 1t11dent, cvnU.inin;, IL;j it 
tiun~ now umdtt il lll>t)' bellaill to be tho l.K',;t lxJ.vk in dV1·\ a verycv1uph.•lo occouat of the &Ylll!•lOIUS 11nd 
tlrnln11;.:;uo.guoothoaubjectufwhichittreau1 .. An pa11.Jo!-0gyuftbeJi.olell-~Ofe.lrlylif1',nnd~~.·illg 
u:.i1.111i11ati<111 vi the lt•<ct fully au-Ldo9 the clamu ti.Jo fu r ther aJ\'l\llt•lge, in whi"h it 1<Unds aluno 

~~l~~::;~m,:~~;:;;;~\~1id~1:i ,!Eif.:~~~f:i] I ~g:,~~~~~~~~5:::.~~:::~;,~~;~;;1~~ 
EMMET'S GYN2ECOLOGY.-Third Edition. 

The Princip les and Pra ctice of Gynmcology; for the use o f Students 
and Practit il) nors or Medicine. By Tm1)1Af1 Ao nis Elut &T, M . 0 ., L T~. D ., Surgeo n tv the 
Womnn'a ll ospitlll, Ne" York1 etc, New ( t h i rd ) edi t ion, thoroug hly re\•ised. Io one large 
and \"cry hu.ndsomooctavo \'O ]umeor SSO pages, with L.50 ill ust r atio1u. Clotb,$5.00i leather, 
$6.00; ,·ery bnnJsowe h nlr Rus~ia, raised bands, $6.50 . 

ROBERTS ON URINARY DISEASES.-Fourt h Editio n . 

A P ractical Treat ise on Urina ry and R en a l Diseases, including 
Urin11.ry Do11o~iu. By Wu.1.u." Ron&RTS, .M.D., Lecturer on .Med icine in the ManebeHer 
School or .Mei.11cine, etc. Fuurth American from the fourth London edition. In one bnndsome 
octwu volume of G09 1•ngo8, with Sl ill u~ trn ti ons. Clot h, $3 .50 . 

~;;:~;:i~Jf.~~J~~rl~tl~·f~:~;~~~~ ~t~~~w~~~~~·~:;,~1:~;~gi~;;§r.::~zf. 
L E A BROTHERS & CO ., Publishers, Phila d elphia 



Stanbarb Jllcbical hlorlrn. 

THE NATIONAL DISPENSATORY. 
NEW (FOURTH) EDITION. 

Containing the Nntural Ilistory 1 Chemistry, Pharmacy, Actions and Uses of 

ilrei~!~~ne11s~~nQl~r~!:~y~h~~~h r:e::1~~~:d, ~~r:~e:c!'sb~~mt~:o1F~~~~ho~o~heex. U n~~e~ 1,~t:~~~$,~1:~~~ 
M.D., LL.D, Profeuor Emeritu~ of Theory 11.nd Practice of Medicine l\Od of Clinical Medicine 
in the Uni,•er.sity of Penn~ylvani11, and JoHN M. MAISCH, PhM.D., Professor of Materia Medica 
and Botnny in the Philadelphia College of Pharmacy, Secretary to the American Pbnrmaceu­
tic~l Association. Fourth edition, re,·i~ed to October, ISSG, and covering the new Briti~h 

[~~~~:t~~t:0i·i.;~~~~~~:~i:~E~~~·§·~£~r~:;::1~:i~~;.~r'.;fJ5~~~f~~:;.E¥;~::.~~: 

BURNETT ON THE EAR.-Second Edition. 
The Ear, Its Anatomy, Physiology and Diseases. A Pructicnl Treatise 

for the u•e or .MeJ. ical StudcntR and Practitioners. By CHARLES II. BUR:f&TT, A.M' :'it.D., Pro­
fe~~or of Otology in the Philadelphia Polyclinic; President of the AmericR.n Otological Society. 
Seoond edition. In one handsome octavo volume of 580 pagn, with 107 illu~tration@. Cloth, 
$-LOO; leather, $5.00. 

io At\~!b!e~0:1.qu~llii~ei.:~f:°a~;;'~;:ii1~~:t~e ;~~fi~ r!~~~t!nf,:!~e ~~t:::;n~r~1~t ~1~~~- ln~:r!i~~e~~~ 
;t:C~0f:"t{1~ ~~t !::};~~~~~~ r~,1~~;f ~1~c.~1uf:;:g~!:3 ~1~!h:i~1~~;:e~1~~~~ ~~:;J~~ ~~f1~ ~ir:~ :J~t~o~t.!_'lu~~ 
by our author, who lo hill revh1ion luu made many burgh MWical Jo11nwi, Juue, ISM 
altoratiou11,omiUmg o\Mo\ete material, and eotirely 

JULER ON THE EYE. 
A Handbook of Ophthalmic Science and Practice. By IlENRY E. 

Ju Lim, F.R.C.S., Senior Assi ij t11.nt Surgeon, Royal Westmin ster Ophth11.hnic lfospit:ll; late 
Clinical A~sistant, Moorfiolds, London. In one h11.nd!!Ollle octiwo volume of 4GO pllges, with 125 
woodcuts, 27<'0lored plates,solectiona from lhe Test-ty pes of Jaegernnd Snellen, tLnd Holm­
gren'll Cnlor-blinclneai1 Tei1t. Cloth, $4.50; leather,$5.50. 

'flieta.skofcriticismbt-comesactual 11leruiurewben atyleiaverycleur,nml the relntion~hfp1betweent11e 
aucba text-liook falls int•' the critic's lurnds. Mr. 1mtbologyand the sympt-011Hofthetl iHl•rentdi11eMe11 
Julerl111.aw riUen n hook which mu~t prO\"O the n•ry are clearly pointl!d out. 'fho book will gi\·e l\ IWUDd 
best manual u11()n th!' ~ubjectio our language. The and well urgnni:tl'd knowl€1tlgeof the llie.;oa.•f!S of the 

f::1~~1~::!\": ~:1:r~1~~1::~~~e ~~:~~1:t:d::~~!11~ ~!e~ '3r1::!.0'M~~~l ::~\ S~~~:l h~~~~~~l,it;e~~~~.-

BUMSTEA D AND TAYLOR ON VENEREAL.-F ifth Edition. 
The P athology and Treatment of V enereal Diseases. Inc luding the 

result~ of recen t iuvestigation;i u11on the subject. B.v P1ua:ti1AN J. Buw'ln:AD, :\l.D .. LL.D .. 
la.te Proteuoror Venerea.I Di aea.se;i at the College of Physicians a.ntl Surge<m~. New York. etc.; 
and Run•:itT W. TAYLOR, A.M., M.D., Surgeou to Charity ITospitnl, New York, Pmfo~~or of 
Venere1~\ rrnd Skin Disea.se1 in tbe University of Vermo nt, Pre~ident or the American Derma.­
tolugical Allsocintion. Fifth editiou, revised and largely rewritten, by Dr. Taylor. In uno 
large and hanJ.~ume octavo volume of 898 pages, with 139 illul'ttriltio nB, anrl 13 chrorno-litbo. 
gniphic figure~. Cloth, $t75; le>lth er. $5.75; very handsome half H.us~ ia., SG 25. 

1''or more thnn a ttCore of ye11ra thi• work !Jas been witl1 undiminlalu;d pNminence in hl& w1>rk on thiil 
llcC(![Jted A.~ a. Rlnmlnrd by the prufos~ion, and pride edition. 1'he culurti1I l\h1Btratio1111 n10 ntlmirable in 
lmslieeufolt initnaretl(lctiug tho utn11»t credit on execution,andwt'll C!\lcul1ltcd to aid int\111 (']ncidn­
Aml'ric1u1 111e1licl111!. 1'1.Hl l1011k is an exponent of tion of the 11.'xt The work as it uuw ~tnml~ is be­
~.n1hilu~roq1hy liij it a11pe11n:1 tun mn.n yut busily en- youd peradventure dl.'•tine<I tu nmintuiu for many 

~~:~:a~'.9!J1i~:~~~:~::1f1~\\~~::1~~d1~~~:~l~~,r~~i 1 ~t"~r~fi~~~~~~r1~:~~~~:-'.:
1

;e~r 1~~~ r~~~:: ~~~~: 
LEA BROTHERS & CO., Publis h ers, Philadelphia. 



LEA BROTHERS & CO.'S 
ci. CLASSIFIED CATALOCUE 

f MEDICAL AND SURGICAL 
ti 1P nbl irntions . .=. . 
-t: In asking the a.ttention of the profession to the works advertised in the following pages, 

; ~e:!"~1::i~o:~~~ ;:~c!t~to:'~l= h~ ~e~ c::~~ :ei:~~~:u:~ !~:C;o:!i 
G) finish of execution. 
ii) The largt number "' inquiries rt«ival f"'am tht. proftMfon for a finer clasa of binding• than U 
Q. usually plact.d on mt.dirol books ha.8 induud us to put cctain of our standard publications in 
E Mi/ Buuia.; and, that th.e growing ta8U may be tMOUraged1 tM prieu have been fiu,d at ao rmall 
0 m. advanct Otler the C08l of sheep a.s to plac.e it within tM mttlna: of all to po38UI a library tha& 
~ 8hall hat-e attmctiun.! DA ~l fur the eye a.a for tht. mind of the reading pra.etitioner. 

The printed prices are those at which books can generally be supplied by booksellere 
cd throughout the United States, who can readily procure for their customers a.ny works not 

Ji! kept. in stock. Where access to bookstores is not convenient books will be sent by mail by 
J= the publishers postpaid on receipt of the printed price, and as the limit of mailable weight 
CD has been removed, no difficulty will be experienced in obtaining through the pogl-office 
tj any work in this catalogue. No risk~ however, are asswued either on the money or on 
.C the books, and no publications but our own are supplied, so that gentlemen will in most 
C> cases find it more convenient to deal with the nearest bookseller. 

~ Noe. 706 and 708 SANSO>! ST, PHILADELPllll, ;;;;,,:;,~l~~~ERB & CO. 

~ 
0 
0 

PRACTICAL MEDICAL PERIODICALS. 
Q :g THE AMERICAN JOURNAL OF THE MEDICAL } To one addl'fss, 
l;J SCIENCES, Monthly, $4.00 per annum. ~;1~';!,·0 
.._ THE MEDICAL NEWS, Weekly, $5.00 per annum. per annum. 

Q 
en THE MEDICAL NEWS VISITING LIST (3 styles, seep. 3 ), $1.25. 
E With either or both above periodicals, In advance, 75c. 
Cl) 

't) THE YEAR-BOOK OF TREATMENT (see p. 17), $1.25. With 
:; either JOURNAL or NEWS, or both, 75c. Or JOURNAL. 

NEWS, VISITING LIST and YEAR-BOOK, $8.50, in advance. c 
~ 

·~ WITII 1889, THE J OURNAL enters upon its sixty-ninth and THB 
~ NEWS upon its forty-seventh year. Anticipating the re~uire­

CC ments of the times, THE NEWS changed from a monthly ;ourn~ . • v a 
CD vastly larger weekly newspaper in 1882, and THE J OURNAL changed from 
~ a quarterly to a monthly in 1888, increa.s ing its contents and simultaneously 

reducing its price. J ointly these two periodicals combine all that is possible 
and desirable in medical j ournalism, the promptness of the newspaper and 
the elaboration of the magazine. ( Continued 011 next page.) 



2 LKA llROTHllB & \Jo.'s PBBIODIOAL8-Am. Joornal, llledlcalNew1. 

The A!!J.erican Journal and l]e ~edical ~ew~. 
Coatinued from. Flnt Pase. 

Great care is exercised to make them thoroughly practical and of the 
11tmost p088ible aeeistance in the every-day work of the physician, surgeon 
and obstetrician. The Departments of Progress, for instance, during 
1888, contained 2300 individual articles on Medical Advances, gathered 
from the medical periodicals of the world. The Original Departments 
are filled with important communications from the most practical minds of 
the profession on both sides of the Atlantic, and the Reviews convey 
impartial judgments, as to the value of the most recent additions to the 
literature of medicine. In addition to the above features common to both, 
THE NEWS contains carefully gathered details of advanced Hospital Treat­
ment, skilful Editorials on living topics, News Items, Society Proceedings, 
Notes and Queries, Correspondence, etc. 

Designed to fill distinct and complementary spheres, these periodicals 
are most advantageously read in conjunction, and to lead every practi­
tioner to prove this for himself the commutation rate has been placed 
at the very low figure of $7.50. Their cheapness at this rate is rendered 
obvious by the consideration that they contain most valuable matter, 
equivalent to 9 octavo volumes of 700 pages· each. Although fitted to 
be read together, each periodical is individually complete and contains 
no duplicated matter, so that every reader of either is kept thoroughly 
posted. The reader of both gains the grasp of medical advance which is 
assured by locating matters from different points of view. 

As a premium for advance-payment to either or both the above 
periodicals, The Year-Book of Treatment (see page 17) is furnished for 
7 5 cents (regular price, $1.25). This convenient work gives an inde­
pendent and classified statement of the value and uses of such remedies 
as have been introduced and tested with success during the year. 

Similarly, The Medical News Visiting List, the most perfect work of 
its kind (see page 3), is furnished to advance-paying subscribers for 75 
cents (regular price, $1.25). Thumb-letter index, 25 cents extra. 

OR, AS A SPECIAL OFFER, 
J OURNAL, NEWS, YEAR-BOOK and VISITING LIST, in advance, $8.50. 

Subscribers ca11. obtain, at the close of each volume, cloth covers for 
THE JOURNAL (one annually), and for THE NEWS (one annually), free by 
mail, by remitting Ten Gents for THE JOURNAL co11er, and Fifteen Gent$ 
for TH E NEWS cover. 

l!iil'"The safest mode of remittance is by bank check or postal money 
order, drawn to the order of the undersigned; where these are not acces­
sible, remittances for subscriptions may be sent at the risk of the publishers 
by forwarding in registered letters. Address, 

LEA BROTHERS & CO., 706 & 708 Sansom Street, Philadelphia. 



LEA BROTHERS & Co.'s P unLICATIONs-Period., .Manuals. 

THE MEDICAL NEWS VISITING LIST FOB 1890 
Has been revised and brought thoroughly up to date in every respect. It con­
tains 48 pages or text, including calendar for two years; obstetric diagrams; scheme 
of dentition; tables o ( weights and measures and comparative scales; instructions for ex­
amining the urine; list of disinfectants; table of eruptive feversi lists of new remedies 
and remedies not generally used i incompatibles, poisons and antidotes; artificial respira-

~~o ~x~~~eJ ~hle' ~rf::1a! ~n\h!~~ :~!!di~e::J0d~~~i~~· ~·r ~f;:tio~rc:~ 
~~:d i!7itn7Mo%!:~~~o~e~~~~~~~~i:d:1th~=b~1~blet. Handsomely 

THE MEDICAL NEWS VISITING LIST for 1890 is issued in three styles, as heretofore: 

~:~~Jf~tt0 ~~;~fe~~~!hJT;ui:!1;t~~~J~d~·x ~:~ui~k ~~:, ;~·~:~1s $~~~~~. ·\!: 
special offers, includmg V ISITING LIST, see pages 1 and 2. 

A few notices of this VISITING LIST are appen~ed.: 

tafu~1! !i:!t ~:~~~~~~ ~~~}~1 ~r~~~~~~n, ~ts coc~: I !'11~~ ~i;rmed r~~~!~~l~~~sg~%np~o~:~efn e~~~ 
~~~ ~~~~~!~~f:11~~~!~1~:e~:u1ti1:~ ~~~:S~ ¥~~~:~;ite;Q~deir1~e;:~:~i:he~~·d./h1~1~e:~:~~ 
pe~ulra:" t':~~h~l~~·d 1~1m&e~sH\111~f!~r8£1:r~ ~~~g~~.uB:~et::i~:~ {~~I.ting Ll11t.-P11ysician anJ 
not.ably the Therapeutic Table, prepared by Dr. T. For con•~nlence and elegance lt ll!I not surpass­
Lauder Brunton, which contains the list of dis- able.-Ob.ttdric Genetti, November, 1887. 

THE MEDICAL NEWS PHYSICIANS' LEDGER. 

lar!iec:=~~!~ i!~e:v~~~~~l~nk:P~ 1:f~r ~~th~rb;. ~~e:i:°o;hda;u~le t::t:;~~~~ ::n: 
period. Strongly bound in leather, with cloth sides, and with a. pateot flexible back, 
which permits it to lie perfectly flat when opened at any place. Price, $5.00. Also, 
1 small special lot of same Ledger, with 300 pages. Price, $4.00. 

HARTSHORNE, HENBY, A. M., M. D., LL. D., 
LaUly Profutor of HygitM in th• Univcr.tity of Ptnnrylvania. 

NEILL, JOHN, M. D., and SMITH, F. G., M. D., 
Lau Surgwn to 014 Ptnnll. Hotpital Prof. of th• 'natitutu of Mtti. in th• Uni1" of Pen"4.. 

An Analytical Compendium of the Various Branches of Medical 
Science, for the use and examination of Stud~nt.8. _A new edition, revi~ and improv~. 
Jn one large royal 12mo. volume of 974 pages, with 314 woodcuts. Cloth, $4; leather, $4.70. 

LUDLOW, J. L., M. D., 
tlln.tulting Phy.tician to th• Philadtlphia H0&pital, ttc. 

Medi~in1:-~~~i~~ =e~~!tt:th~~t~~p~~;~~~Y:!c:lw:~~~~~.Pr;;~bicl! 
is added ~Meclical Formulary. Th~d edili?n, thor~ughly revised, and greatly enJarged. la 
one 12mo. volume of 816 pages, with 370 illustrations. Cloth, $3.25j leather, $3.75. 

ciall;::i:hi:f:~het ~k~:X=~i~~ ~~:t~d:~; ~l:tt~~0:ti:edv;~~;f!d;!J!a~:: 



LEA BROTHERS & Co.'s PUBLIOATIONS-Dictionaries. 

BILLINGS, J, S., .A. M., M.D., LL. D., Harv. wnd Edin., 
J/tJm.bor i1'ationaL .il.cademy of Sciencu, Surgeon U.S. A., etc. 

~!n~ft1a~~C!i~ ~~t?nT~~~!!iy Te~:~u~~ i?n o~e~~~be!n~nre~hC:U~~~:r 
Sciences, with accentuation and pronunciation of English words. By JoHN S. BILLINGS, 
A. M., M. D., LL. D. 

WITH THE COLLABORATION OF 
w 
F 
JA 
R. L 
B. M. 

~;· ~.~~vr~Jg~ r,li~'t~HEWS, M.D., 

· D., ~~i:£i.f.PrTt'i~~r1~D.~f. D., 
• C. S. MINOT, M.D. · 

J. H. D, 
In two very handsome royal octavo volumes. 

Shortly. Subscription o'llly. Address the Publishers. 

HOBL'YN, BIOH.A.RD D., M. D. 
A Dictionary of the Terms Used in llledicine and the Collateral 

Sciences. Revised, with numerous additions, by lsAAO HAYS, M. D., late editor of 
The American Journal of the Medical Sciences. In one large royal 12mo. volume of 520 
double-columned pages. Cloth, $1.50; leather, $2.00. 

It is the best book of definitions we have, and ought always to be npon the student's table.-Southtm 
Med«:atandSurgiaUJournal. 

SERIES OF OLINIO.AL MANUALS. 
In arranging for this Series it has been the design of the publishers to provide the 

profession with a collection of authoritative monographs on important cliniCal subjects 
in a cheap and artable form. The volumes will contain about 550 pages and will be 

Z:!1~e!1J~trc~T~ ~r;:~~~ho~;hfta~,:i~d s!~~,ur2.25~hH:=~N v~~ums:ha~: 
$2.25; BALL OD the &ct;u,mandAntl..B, $2.25; MAMll on the Jointa,$2; OWEN on8urgi,cal 
D~oosea of Children, $2; MoRRIS on Surgical DUieases of the Ki.d:ney, $2.25; PICK on 
Fracturea and J)islo6ations, $2; BUTLIN OD the Tongue, $3.50j TREVD3 on Intatinal 
Obstruction, $2; and SAVAGE on Insanity and Allied Neuroses, $2. The following are in 
active preparation: BROADBENT on the Pul~e, and Luo AS on Diseases of the. Urethra. 
For separate notices see index on last page. 
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LEA BROTDERS & Co.'s PUBLIOATIONS-Ana.tomy. 

ALLEN, HARRISON, M . D ., 
Profuwr of Physiology in the Unlt•er11ity of Pmnsylt•t1nin. 

Rel:ti~K:~eWor0fb!1::;1~f P~~~~:~· :~c~~~n'8 ~~8 !t~~~~~l ~~~h S~fnf~ 
~~:Ph'i1!d~hia 0H!~~~~gyCo!~r~in~'s1~do%ie~~:!i ~~a~~~~miis~~ 
illustrations on 109 fu~l page lilh~ph1c plates, many of which are in oolors. and 241 

~i~~nfi. iB~!:Ste.:;D ~~~~.Se~~~neall¥. iM~~fo~~~ ~~I. ~~n~: 
ARTERIES, VEINS AND LYMPHATICS. Section V. NERVOUS 8YSTEX. Section VI. 
ORGANS OF SENSE, OF DIGESTION AND GENITO·URINARY ORGANS, EM»RYOLOGY, 
DEVELOPMENT, TERATOLOGY, 8UPERFIC1A.L ANATOMY, POST·1ifoRTE:M ELUONATIONS, 
AND GENERAL AND CLINICAL ].NDEXES. Price per Section, $3.50 j also bound in one 
volume, cloth1 $23.00; very handsome half Russia, raised bands and open back, $25.00. 
For sale bv aubscription only. Apply to tM Publishers. 

ttl8tooeconslderedastudyofapplledanatomy ca.re, And are 8lmply euperb. There 11 M much 
111 lt.e widest11ense-a. systematic presentation of of practical application of anatomical points to 

~~~u::~tr~~d11:~~ asaa w~tr a.sbeotfE~.~e~~ J~~ ~6th;:~/ibew~i::ra~fn th:u~~~,~~l f~1~:\~nfe8: 
!l:l!°r:ie~Ui~0~i~86@u~~~~dste ad~~rfbr:tl!~n}{!e1~1; fe8e~T~1 Ef~~i~~'t::3 ~~!rn:j~! 't~~~ =~th:~!; 
~~~~Ett::~~

0

+l:~~:~~~;~:::r~~ri~ W3~!~~F,~ffi~~!i£~~~T:!n1~~~r~Sir!oE 
a:ronndlstra•elledoverbyonethoroughlyfamll· the beetofit8 kind In anylanguage.-Medieal 
tar with It.. The Ulustratlons are ma.de witn great Record, No•. 25, 1882. 

CL.ABKE, w. B., F.R .C.S . 4: LOCKWOOD, C. B., F.R.c.s. 
Dt11WMtra!or10/ .Anotomyat St.. Bartholome&a'• Boapital Mt.dical &hool. London. 

The Dissector's Manual. In one pocket-size 12mo. volume of 396 page8i with 
49 illustrations. Limp cloth, red edges, $1.50. See Studenl.t &Ma of Manuala, page 4. 

~!~fb!~~ear~:~~i.~~~~~r;;1~·1~::~i~ii ~;·~~t~~r::::;~i:s~!!!ia.~~5~:~~~ 
MeHrs.ClarkeandLookwoodha•ewrlttenabook I Intimate asl!OCiation with studenUI could han 

11trncture,"hasbeentullyattatned. Theyexcelin faff'tot>edeeplyandabsorblnglylntereetedlntbe 
a lncldlty ot demOHlration and graphic terseness 11tudy of anatomy.-NN Or-ltGnf Medieol a'ld Su,,... 
of expre1111lon, which only a long training and gical.Journal,Aprll , last. 

7'REVES, F REDE RICK, F. R. C. S ., 
&nior Demonatra!or of .Anatomy and .A1.riltant Surgeon at the LondonHOlpitol. 

Sur~ical Applied Anatomy. In one pocket.size 12mo. volume of 540 pages, 
with 61 illustrations. Limp cloth, red edges, $2.00. See Students' &Ma of Manual!, 
page4. 

Jar~:rh:t'r£~~r;:~~~0i~a!'t~~h ci~~ ~g~:tii~~ 1~ I m~~i~:~rn~t ~~:rne,·~~s~n11~~~ ~~~\~~~~~~11~ 
was written. This union of a thorough, pr&ehcal ed.ge as wlll be re~lred l'orap,Pl.lcation m rehe.ving 
~1~:~1!i1:3c:,. wj~~lythue:ee ~u:d~1:ceh~1:1a~~~~1: ~hhee ~~i~! l~ote~d~~h ~~in11r~~~ e~lenlrs,1~'ii~1it 
ehi~h· n-:oe1!1i~b~dao~~:~uJ~~~u~t '::rt: e~~,-~ rr!!:i~~8~ ~ o,;~1e:i~:~t:!~~J1:~1:;er:rucfdh1'~11,'h~ 
'Ihe .American Practitioner, Feb. 1884. text.-Southern Practit&oner, Feb. 1884. 

B ELL.AMY, E D WARD , F . R . C. S ., 
Senior AuUtont-Surgeon to the Choring-Orou Hoapital, Lendon. 

most'1~~~;~~~~rt'~G~~~os~f ~~~~1an~~:~ in~id!i ~ ~i~~cti~:i: 
operative Surgery. ~none 12mo. volume of 300 pages, with 50 illustrations. Cloth,$2.25. 

WILSON, ERASMUS, F. R. S . 
A System of Human Anatomy, General and Special . Ediled by W. H. 

GOBRECHT, M. D., Professor of General and Surgical Anatomy in the Medical College of 
Ohio. In one large and handsome octavo volume of 616 pages, with 397 illustrations. 
Cloth, $4.00; lea1her, $5.00. 

CLELAND, J OHN, M. D., F . R . S., 
Pro/Ul(l'I' of Anatomy ond PhyaitJWgy in Quun'a Colkge, Galtoay. 

A Directory for th e Dissection of the Human Bod:y. In one 12mo. 
Tolume of li8 pages. Cloth1 ti_L25_ . _____ _ 

RARTSBORNE'S HANDBOOK OF ANATOMY I BORNER'B SPEOJAL ANATOMY AND BISTOL-
AND PHYBJOLOGY. S.COnd edition, rnlsed. OGY. Eighth edition, ext.enalHl7 rtirleed and 
111 one royal 12mo. 'folume of 310 j>9ogea, with 220 modified. In two octa'fO 'folumu oC 100'1 pace.. 
wooden.ta. Cloth,ll.16. witbSOOwoodcute. Cloth, 16.00. 
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DALTON, JOHN C., M. D., 
Pro/usor ErnM'ftui of Phyriol,ogy in the CollegtJ of PhyaiMna ond SurgtoN, NIM York. 

Doctrines of the Circulation of the Blood. A History of Physiological 
?li!i~.o:oi~!eD~r~3r:~~.re~1:h~o$~~e Circulation or the Blood. In one hand.80me 

Dr.Dalton's work ls the fruit of the deep research I rHoiutionbed the theorl~a or teachers, than the 

~0~~ 1j~,r~~10ad&:~~c~~~el~~~lugf1~i~u~~e;il~ ~~8~~j~~Yt~! ~~~r~~~~·~~~0tn°t~r~hsi ~~~ J~~ 
· admit- medical historla.oa. The•olumebeforeusla one 

~E~ lijJ,~:~g~1r~Ji;w~1:-f::~~~~~~1~~i 
w~ ~~· more com~Jef!f; ~h~,u~~n::~~r:d.~M;:~/w6r~~:~~l:'~~~i:Z 

BELf:;,,,!';1 ~~~~~!~ a*ing4,lttU9e. London. 

with ~~~fu'!f:!TI:z!.P£1~~~~~f,~2~00~ taJt~ ~,.:~/jfu~;;:~up~e0f 56
1 pages, 

ct~a':.e =dn~i~tUf:'I:~~ student's book- l!n~huea::s~ ~\~e \~ .:hz6ls~:nc38 ':r tt~: ~~~li~!l 
:Ji/!=~ i:~:ea~fn~tg"0 the 1~6.eot.. Brutol M«i1W--Ch1rur91cal Journal, lfar. 

ELLIS, GEORGE VINER, 
Bmmtw Proftu<W ?f .AIMltomy in Univar11ty 0>lkg£, LoOOon. • 

Bum~:~~~~ai=io~~ t!!tf~~ight~~~~ r~v~d~~d~:eedft~o~1~~eon°: v~; 
baud.some octavo volume of 716 pages, with 249 1llustrahons. Clotb1 $4.2<:> j leather, $5.25. 

ROBERTS, JOHN B., .A. M., M. D., 
Prof. of ApplWid Anat. and Opv. Surg. in Phil.a. Polyelini.t ond Coll. f<W &radualu in Mlldicin.t, 

The Compend of Anatomy. For use in the di.ssectiog·room and in prepa.rllJc 
for examinations. Io one l6mo. volume of 196 pages. Lrmp cloth, 75 centa. 



Lu BaoTans & Co.'s ·PUBLICATIONS-Physiology, Chemistry. 

POWER, HENRY, M. B., F. R. C. S., 
E:.rominer in PhyaioWgy, Royal Collt,g1 of Surgeon.s of Engtand. 

ume ~~8~.;!i1:i~l~ira~~:i:d C1~~~nii.JQ 0Be:S:~;1W ~l:~{~Ja!~~; ;~t 
SI.MON, W., Ph.D., M. D., 

~~~= ~ g:;::;: :'n"th';'°.:a~WriJQ,t/kg,c:}1:C:J.1:;~rieiana and Surgeoru, Baltimot"e_ and 

Manual of Chemistry. A Guide to Lectures and Laboratory work for Beginners 

~e;h{s~~rJ) ecftt~~~t-~:~=i:~~l~~f~t;t ;;~, :~ge:lswo:J~~~~~j; a::O~o~ed~}!:; 
illustratiDg 66 of the most important chemical tests. JWJt ,.e.ady. Cloth1 53.25. 

FROM THE PREFACZ. 

adv!!~~~ :e:t!~t~k0t:'t:;i~~~:.t:n~r~~fcth~ ~0{:e 0a~~~nfi~~~~:v1!:~!1~:~~~~1~•fe~s"!~~h~ 
:et~~i~f~~f~~1~:nu;igh~~~e~e~~d ~~t;:.':r~~~ ~d~~rf'~ncshhr:~t"e:~ ~1!l:';'1r:J! ti:~ 1~f:~~}'~~!~1!1~ 
~~~:~:ijg[i~~~;Ts ~~!t\~~ee:1~ riis:'0~1t!.0St~~:s 8~~~~::;:1ta0:r~r~~~~~~!~1~\:~:oi:;;:~~~fi~t 
~~;~~~;71\~1//?'a~0~~11~0t~e:·va~~~1s~~ !~a'a~~n~l1~r~ttgf~1~~~~ii!rsc~I~~ ett~i~,~~;~~:Js.~~~n~~rti~~ 
declrlod to illustrate the work with a number of plates, presenting the colors ot tho!'e moat imp9rtant.. 

Wi:ihler's Outlines of Organio Chemistry. Edited by Frrrro. Translated 
by IRA. REMSEN,M.D., Ph.D. In one 12.m.o. volume or 550 pages. Cloth, $3. 
LEHMANN'S MANUAL OF CHtMICAL PHYS. I OARPENTER'BPRIZE ESSA y O~THE USEANI> 

IOLOGY. In one octa.To Tolume ot327 page11, AacuorAI.oosoLio LtQt70U 1s He.nm UD Dl&-
0.\'it~EfJJ~'ji.~"'~U~~AJ~:tfib6LoGY. Edited i:..u:it. Wtthexp1anatlonso!!!cientific word& Small 

by Huu P ow&&. Jn one octa.To Tolume. 12mo. 178 pages. Cloth, 60 centQ, 



LEA BROTHERS & Co.'s PuBLIOATIONB-Chemlstry. 

ATTFIELD, JOHN, Ph. D., 
ProflU<Yr of Practiwl Clumi.dry to tM Phannauutuo.l SoN!ty of Gr11Gt Brit.oin, m. 

Chemistry, General, Medical and Pharmaceutical; Including the Chem­
istry of the U. S. Pharma.oopa!iA.. A Manual of the General Princi pies of the Science, 
and their AJ.>plication to Medicine and Pharmacy. A new American, from the twelfth 

~2n!~~01~t~o~{ !kii:¥Eo r;;:: ~iht!ho:t":~gru{:t~ti~:a~· i!~r:S~ handsome royal 
A notice of the previous edition is appended. 

be~~~:J.°°~s0~ re~~'bc!: 1}1o~c~~~~~!'i ~!h:1~ ~I !'!::.ietel~sfr!b~ ~"~1~fv;utRt>ti:t f~~'t~~!e:r u:! 
tsunsurpaei:oableinthe pre11entstateo!chemloal book which, In all probability, has made It so 

~!~r:~::r~ h:~j:~~~:~~:z~~~r~\t~~~: ~fi1d:~~1l~iif~~t1i~!~~l~!~.e:::~~~:!~}~ 
partments of eolence. It Includes the whole stanfswbatthestudentougbttolearn,andlaable 
~te~~"!r~~~~:~~a;:~~1a.-PacVkMedf.. ~aY!~~~~:l! ~f :rn~~l~~C=~asPO:: 

A tex~book which passes through ten editions nat. April, 1884. 

GREENE, WILLIAM H., M. D., 
~trator of CMmUtry ill the Mediool Depart,,l411t of Ou Univerftty of Penmytt1an'4. 

man'~ff~~a6h~~:~i:1o~f=~~~0~/~~0~~~!ri~b01~ ill~~}Jh~ et11~ 
Jtleaconclae manna! of three hundred pageA, ltherecognltlonofcompound.1tduetopatholog1cal 

h·lng an excellent summary or the best methOds condJtlons. The detection of polaona la treated 
~ranily1lngthellquldaandaolldsofthebody,both wltbaufliclenttulneas for the purpose ofthesto­
ror the eetlmatlonor their normal oonatltuentaand dent or practltloner.-BOl!on JI. of CAem. June,'80. 
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REMSEN, IRA, M. D., Ph. D., 
Profusur of ChemUtry in tM JohM HopkiM Uniterrity, Baltimor•· 

Principles of Theoretical Chemistry, with special reference to the Constitu. 
~C:e 0;0;:1e=· ~~1:~n:t31~e;J~~rdt1~~~,t~~.OOghJy revised edition. In one hand· 

This work of Dr. Rem!'eD ls the nry text.. book I examination of collegefacoltlesu th• text.-book of 
needed, and •the medical student who has it at. chemical lnstructlon.-St. Louil Medical and ~ 

~:::~r:~e~f~!;::~1!~ !f(t!':h~a~;~!cie o~h~!:i": g~l1;'0:~'!:1~ft~~f![i'n 1!t8en we 1ee a demand for 
let which he may desire to pursue. It would be a third edition of tmch a book u thle. Thia edl· dl~nltlndeedtoftndamorelucld,f\.111,andat Uonislarjerthanthelastbyaboutuventy·flve 

~~h~:~~e~~~ifrfi.~!f:!~~~~
0 

~~~~i!;'~~?~ f!ei~i.1~!~kiiir~~;::~~~!£~~i~es~P: 
CHARLES, T. CRANSTOUN, M. D., F. C. S., M. S., 

Formerty .A1tt. Prof. and Demonst. of C'ht-mi8try and Chemical Phyaiea, Qtum'a ColUge, Bdfrut. 

HanJt!:k ~~e~:cfl!!1 i~ud~~Js~~Jo~~}ti=~· p~~!?n~!~a! ~::ri:f~~nt :r 
~~~~~t:~~s Fo~:n~;g:t~~~itr1d a~hde i~hn:!=. o~~~:tr~~t:iti?~co~~h~!if:rs ;:e~ 
paring or separating their chief constituents, as also for their examination in detail1 and 
an outline syllabus of a practical course of instruction for students. In one handsome octavo 
volume of 463 pages, with 38 woodcuts and 1 colored plate. Cloth, $3.50. 

has treated it in a competent and instructive man- this with much detail, aod yet in a tractical and 
an~~- ~hdarl:i:i:~111~e1:cr:rs1~11w:~~j!~~ ~r~~ I ro0rha:~~Cilalio~h:r1~~i~;y ~;~:::iei:u'Yle'~= 

~::~!:d~::J&!l~~i!fi~~:~~-~~rEi:1J~ :;3~ m:~~:;~:~~{s1'~~ii~~,t:1~is~:_MJ~f~:! 
HOFFMANN, F., .ti.M., Ph.D., &: POWER F.B., Ph.D., 

Publ~.AnalydtothaStotaof Neui York. Prof.of Anal. C'ham.inthaPhiL ColLof Plmrmacy. 

Chen!C:a!~~e~; P~~~i~:!. ~~!~~~~d!f~:tl!:~~!!f::i}~:~f~b!:ife~~~:: 
and Quality, and for the Detection of Impurities and Adulterations. For the use of 

ii~~i~~d!:fu~iciTh{J~i~i~~' 3:!i~i;~~~~;;:: ~de~~~h a:~?'~:;narau~:;1v~n; 
handsome octavo volume of 621 pages, with 179 illustrations. Clotb1 $4.2.5. 

Wecongratulatetheauthoron theappearancel · 
ofthethlrdeditlonofthh1work,publl1hedforthe 

:6!t 1t!To~~nai1~1:c1~u1~~de~:kes1 \~s :~~\~a~~e~~~ ~~~ea~: e~~~r~0:ither In them 1: ;~~h: 
~=~:;~~~l~~~et~~!~~of:t~c£~!~l:~~\i~~~~~ !!!~~l %~~1~al~~:Sr:i~:l~ Pharma-

CLO WES, FRANK, D. Sc., L<>ndon, 
, Senior &itnc•M1J&ter at tha High &hoot, Newca.stle-undm-·Lyt'/1e, de. 
An Elementary Treatise on Practical Chemistry and Qualitative 

Inorganic Analysis. Specially adapted for use in the Laboratories of Schools and 
C.Olleges and by Beginners. Third Amencan from the fourth and revised En~lish edition. 
In one very handsome royal 12mo. volume of 387 pages, with 55 illustrations. Cloth, 
$2.50. 

This work has Jong been a favorite with labora· 11tudent In the performance of each ana:y~I&. 
toryln1tructor11onaccountofll31yl!ltematicplan, Thesecharacterlatlcearepruervedlntheprese.nt 

~?.~i!i~~t.ir:~~~f ~~~:1:g:~f~~~ rf:r.~:i?.~r~~:;~;:T'f~}:;.;~~t~~~~ 
BALFE, CHARLES H., M. D., F. R. C. P., 

A1tiltant Phya~ian at tha .London H0«pital. 
Clinical Chemistry. In one pocket-size 12mo. volume of 314 pages, with 16 

illustrations. Limp cloth, red edges1 $1.50. See Students' &riu of Manuala, page 4. 

lsaphyelcianand~hysiologist,aawellasacbem- refreahlnf,toftndtbe1ubjectdeallwithsoclearl7 
th'!r!:e1~~:: g.~~':1thf~ta1lo~~0t~~~~ 1~~: :U'ITi~: I f~fe~t c~~-t~~JT1;~~h~~f!~le~~u~~ft i~t~;:: 
tr~~~~~1~l:~~~ri~:t~~~ot~~t:~~t~~:i~~:-;. w~~:=~~~:~~~::ii:~~~,en:n~ar,~~fl~l}~~ 
CLASSEN, .A..LEXLNDER, 

Profusor in tha Royal Polytechnic &hoot, Ai:i:·la·Chaptllt. 

Eoo:~~:~~1:°P~'£>~nl~:~!~ P~:1Jr8~· cler::J:i:,~ ili~\~~~= &~e:1i~:iSch~i, 
University of Penna. ,fo one 12mo. volume of 324 pages1 with 36 illus. Cloth, $2.00. 

Jt.leprobeblythebeetmanualofanelementarylandthenadvanclngtotheanalJ!ll!lofmlneralsand 

~:~1:61~:~~~~:~:~~~:~d~;:~~:i~t~ ~~:rm~~~~l~~~~1~nt~~
1

~~£i~1: 
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B ARTHOLOW, B OBEBTS, A. M., M . D., LL. D., 
Prvfu,or of Malena Nedica mid GMual Therap11utics in th11 Jtjftraon Med. Cott. of PhiladelphM, 

N ew R em ed ies of I ndigen ous Source: Their Physiological Actions awl 
Therapeutical Uses. In one octavo volume of about. 300 pages. Preparing. 

HEBMANN, Dr. L., 
Profeuor of Physi.oloqy i11 th11 Un~i:ersily of Zurich. 

Experimental Pharmacology. A H~ndbook of Methods for p~termining ~he 
Physiological Actions of Drub'S. Trauslated1 wlth the Author's permlBSl0!11 and. with 
e.x~usive additions, by Ro;&ERT MEADE S.mTH1 M . .q.1 DeroC?nstrato~ of Phy~1ology m the 
University of Pennsylvania. 12mo., 199 pages, with 32 illustrations. Cloth, $1.50. 

BB lf:&s~n at[; L;}!!~P}J}!J;!.::a'!~T>i!/n;'tuti!!';t ~ri~·0r!;!zoip1t4l, London. 

Four~~~~ti~~:4!~~~ :9~~~~~~r~~t~~$~:5o. ASe~0&~~~os;o~
1flfa~~~~!=~ni 

STILLE, ALFBED, M. D., LL. D., 
Pro(t,~or of Thwry and Prntlt(t of Mr.d. nnd of Ct1n1cnl ~ftd. in the Uni:i:. of Penna. 

U&ea ~~~~~i~~;\05A~~~s~!'c~~~t~g ~~%ctcac;i~ft~~ma~~c If~~~~ 0.v::r~ct!diti:~ 
revised and enlarged. In two large and handsome octavo volumes, conta10mg 1936 pag& 

Cloth
1 

tll0.00; leather, $12.00. ____ __ _ 

GRIFFITH, BOBEBT EGLESFIELD, M. D. 
A Universal Formulary, containing the Methods of Preparing and Admirua.. 

tering Qfficinal and other Medicines_. The. wnole adapted to .i:hysicians and Phanna.oeulr 

~:~.~~~~=~0~f ~~:ri!~Ji~~ci &~n;i:~~Phil1~~i
0hfa~~~~of P=i, 

Io one octavo volume of 775 pages, with 38 illustrations. Clotfi, $4.<>0 i leather, 15.50. 
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The National Dispensatory. 
CONTAINING THE NATURAL HISTORY. CHEMISTRY. PHARMACY, ACTIONS ANO USES OF 

MEDICINES, INCLUDING THOSE RECOGNIZED IN THE PHARMACOP<E/AS OF THE 
UN/TEO STATES, GREAT BRITAIN ANO GERMANY, WITH NUMEROUS 

REFERENCES TO THE FRENCH CODEX. 
Fourth edition revised1 and covering the new British Pharmaoopreia. In one mag-

~~~:l~r.;J~ i:::;:r,vr~1i:d0 b~~J~,9is.b~~~_':~~u3!!rZ'!.~b!01:,~~~;~n~ih Ja1:n~ 
&adln uJ:r:~ ;;1~t:-~;~~t~!~!!i0n~~a;;:1:!~~h:1fi:P:;t~~l ~~!~~sb~'::~~g~ 
recent British Pharmacopreia have been incorporated throughout the volume, while in 
the Addenda will be found, grouped in a convenient section of 24 pages, all thernpeutical 
novelties which have been E'Stablished in professional favor since the publication of the 
third edition two years ago. Since its first publication, THE NATIONAL DISPENSATORY 
bas been the most accurate work of its kind, and in this edition, as always before, it may 
be said to be the representative or the most recent state or AIL.erican, Englii>h, German 
and French Pharmacology, Therapeutics and Materia .Medica. 

llilf8tiii 
FARQUHARSON, ROBERT, M. D., F. R. C. P., LL. D., 

Luturer on Mattria Mtdica at SI:. Mary's Hospital Mtdicat School, London. 

from'}i1!1f~~fi ~~Ji~:~ro~~ictn~~~ed~~r~:P:ie~iii~~ u~S~ p~~:;!1Jo~!~icaBny 
FRANK WOODBURY, M. D., Professor of Materia Medica and Therapeutics and Clinical 
Medicine in the Medico-Chirurgica.l College of Philadelphia.. In one handsome 12mo. volume of 581 pages. Cloth, $2.50. Just roody. 

rJ!~~~n1F~f:!:!t~~;~R~~:~~{:r{~~~~~ I ~~:~?t:~~~;~~i{i~:~~1

}~!0~08~~::~~~ 
:!~:S~°a!h:efir~~~n~l~eH:~t4!1'1 ~~~~:lc~:{'t;~i ~~~i!a !JM~~T]!!~t 1~u~':81tss~.e.rtily.-NQl"th 
lmportantnewdrug11,it becomes in ractr miniature We have In the rireceding Issues of this Journa:I 

· ::::1~:r~~~t1~:~tt~!:!~Ec~!~~ai~~i }~r:?!~: rrr~~~~:r~:i~t~~ ti\~0~:::: 
each redsion, aa it has in thl!. n Isjuat the book editlons.-Southem Practitioner, July, 1889. 

EDES, ROBERT T., M. D., 
JacMon Profmor of Clinieal Mttlicina in Hartl(lrcJ Univer1ity, Medital Department. 

A Text-Book of Therapeutics and Materia M.ed.ica. Intended for the 
Use of Students and Practitioners. Octavo, 544 pages. Cloth, $3.50j leather, $4.50. 

The treatise will be round to be concise and cine. Such they can find tnthe presentauthor. 
~ractlcal, bringing the subject down to the latest All the newest drugs or promise are tre11.ted of. 

n~e!t~de~~t::J ~~~~ft1~~~cr8 :nt tf:d~~:=ifY& ~:e~u~~lnw:1 ~~:~tf1ya~~~er:~id ~~1! ~~U.°u~ ~~';i. 

~~ib!;~~;~:, ~t:l~!::~d;o~!~~[ei!).n:~i:.·~ ~~~i~~~i!:J~~U::~f}i~!~l!~!s~:; ;: 
The11:resent.work11eemsde11tlnedtote.keaprom- book the practical ther11.peulics or the present. 

10::1et.af!~~t'~ .. !~~~':'~~ i~~~=fl~°n~1!f!9:~1~~\~~ ~:·s1J'!~1~~~; 8r!~~~7e~g~~ Pr~ar~~!~~:n;; t~~i~ 
e:zpectlnabOokof ltsklnd,such ll9 conciseness, therapeutic setlon, and such a cJaqsl8catlon will 

~bi:n:i~s're~ J~1 1~g~:n~:r~~1."c~t~~0~i';I~ d!!:S~:; tl::r:i~~t!~~: ~Fftl7ffe"r1e~'t t~ei:;dt::~ ~~Tc~~ 
ri;t1~1~~:~~~gE,:t~~j!~h~i:it~1~:;;~~~lt ~~~!;~;;~~u~~a i!.~r~~;:t~i:i!~t 
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PAYNE, JOSEPH F., M. D., F. R. C. P., 
!~ ~~~~~~~'l~ f::!Y,:. Senior Auiatant Physician and LttturM" on Patlwlog~ .dnat· 

A. Manual of General Pathology. Designed as an Introduction to the Prac-
tice of Medicine. ith 152 illus. and a colored plate. Cloth, $3.50. 

Kno•lng,M• !calfactorsiotho11edillea.qe9nowwlthreRSOnable 
nMdsofmedi certainty ascribed top!\thogenellemlcrobea. ID 
work before us es eta! use thlsdepartment.heha!lbeenveryf'llllandexpllcit., what.wedonot.hesttatetosa~lsthebesrfntrodnc· notonlyinade!lcriptivemanner,butin thetech-

~~~n!4:t. gen_:r~e&::ru0~:g~~lc~ ~~r h!~~h~~t 6!; ~2thoJ: oi~:!!~,~~!?:~lon~h!o~C~~~~iee ~;{~~ 
!ic!'0e:,t~i!~:J;:~e~6~~~~~\'l:to~~::ti:i~~ ~:~1~~~t. ~"~ M:J.ra,!t S:;;.~ou~~~J::.~89~! 

COATS, JOSEPH, M. D., F. F. P. S., 
Pathl>logiat to tM Gtaagow Wutern Infirmary. 

A Treatise on Pathology. Inoneveryhandsomeoc:tavovolumeof 829 pages, 
with 339 beautiful illustrations. Cloth, $5.50 i leather, $6.50. 

Tbe work before 118 treats tbe eubject of Path·! forth the mo9t recen,t dl9coveriu_ exhibits, in an 

f~,,m'r1~~e ::r~:.11 •:,.1;J~:1° ;tu13e~t,Ual,!y !~'H''~ ~~~drt~~~8effe~~:3rln t~~ucc~~~f: 1W0d:,:~~r~n~ 
pbysioiane,wbodealreawork foretudy or rerer· points out the charaoterlstlceor various morbid 
enoe. that treat!! the 1ubject.s in the •arioua d&- agenclee,sothattheycanbeeaallyreco oiled. But., 
parhnenta In a very thorough manner,butwithout notllmltedtomorbldanatomr.,ttezplai'fisfully how 

~~~u.~~;1~1~:~l~L :~·:i.!b~q~~rnt:3. ~ie;:r.; ~:~lei;!':~&~!'::!1t~ ~-'~~"N':~.1<t~bfs~~·1 

GREEN, T. HENRY,M.D .• 
Ueturer on PatholA>g.11nnd Morbid .A11atomy th .Tiaring-Oroa H<>lp(to.l M«fit:ol &Mai. London. 

rev~~~'ifsr' ~~!.M~r!:iiedo!1!~~~f.1!r· 53~~;.,':U~1fsi~:~:rin~:n 6~:th8;$2~tk 
Ju&roody. 

WOODHEAD, G. SIMS, M. D., F. R. C. P. E., 
Demot"J.ltrator of PatMlogy in thd Uniw.:nity of Edinburgh. 

Practical Pathology. A Manual for Students and Practitioners. In one beau~ 
tiful octavo volume of 497 pages, with 136 exquiaitelycolored illustrations. Cloth, $6.00. 

tl:!:~r:i~oa r:·:h~~~~~h'l; t?: ~t:r~~~:al~dtfi~~~: I ~~:!!'i~el:e:r: 1!~t t~~~c'l!~U:11Ctu~~.e o~u~:~~J; 
dea•or t.o aee (or himself and do (or himself. To 1obem!i'.1c diagram1, but they repre9ent faithfully 

~~~ti~rg\~~:~:~ ~:rh~!~ o~e~~~~~: r~=l~t~:~~~~;~~t~~~~~~~:la~~ 
morbid tl.ssues are etrongly urged to provide 

SCHAFER, EDWA.R_D_A-.-, -F.-. R-. -S.-, 
.Auillorll Profwor of Phy!Wlogy in Univ87"rity CbUtge., London. 

The Essentials of Histology. In one octavo volume of 246 pages, with 
281 illustrations. Cloth, $2.25. 

h.;h~i:1Z:~tt'!1: :lfi!' t'ii:-S o~~11orn~~~~1Ymlt I ~':ii!~s 0~0~:~:k~ c~':!;~Is~ a~ne~t1:~~!!Z 
the student with direction& tor the microscopic•~ tia\ facts or the eclence. The aut~or baa recom· 
examination or the tlssuea. which are gt.en in a mended only thoee methods upon which long e1· 

~::tt~ ::pt!dd1::~~~~;~ork~,~~0~l~ =~ ~S:d~~~),z~:a~b:!l~rff~nr;.~~~ be 

KLEIN, E., M. D., F. R. S., 
JointLutvr81"on Gtmeral ..411a~. and Phy,. in th.d M«f. &hoo/. of St. Ba~'• HOlp., London. 

with ~~:~~~ta L?!P ~o~~~~~Ys'~ J~~1.iti8! s~= l~ ~/1Ma:~.s, a;:g~31es. 
Con!lldered with re~ to Its contents, It can I Index affords a ready reference to the hls-'..ologyof 

E~~~~:l~~:iii:~i~E/J!ifl!~t~~l;:~rf!:~ S~~~~!}:~~0U~=Fcl~~iJct~~= 
t.l&sue becomes olear to the re_ad_ec._A_c_op_•••_• ___ _ 

PEPPER, A. J., M. B., M. S., F. R. C. S., 
Surgeon and Luturer at St. Mary'• Hoapttoz. London.. 

illust~~o~~i:::~~~'~ff ;ag~$o2.&~~1&~&,.:~(Ma~!J!~~ with 81 

~~l!Ji~~i&!i.;1~~:~~~~e0;:!~~:ft~-~~ J ~f~r::~~11;:J.~~~eii:i'iur:e~.~1:! 
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HARTSHORNE, HENRY, M. D., LL. D., 
Latdy Profusor of Hygien4 in the University of Pennsylvania. 

Essentials of the Principles and Practice of Medicine. A Handbook 
for Students and Practitioners. Fifth edition, thoroughly revised and rewritten. In one 
royal 12mo. volume of 669 pages, with 144 illustrations. Cloth, $2.75; half bound, $3.00. 

Within the com us ot OOJ gea It treala or the lii~f!i~~~:~~r:&~:!1~if:e0d!~ 
The numerous illuatratlone will be 

one or the beat !;~i.r:£!~h:~![~!~f,;~~~
1

:~~~ri~~i[:, 
~~J~of.iN~,~h1~2~e have aeen.- Gla&gow Mr.dirot ~ur~z~ ::.~~e,1~i:! i:~u;~~~e\~te"!~~~n0~!~; 

. " :e~~~d~:~:~:~; ~:.:i /::CU~~~ t~~:t!!~~~~i:: ~:::it S~u~~~T ~'1;~~~~~ ~;~1~i8si:- 0hicago 

BRISTOWE, JOHN S YER, M. D., F. R. C. P., 
Phy.sician and Joint Lecturer on Medicine at St. Thomru;• Hoq>ilal, London. 

A Treatise on t he Practice of Medicine. Second American edi tion, revised 
by the Author. Edited, with adrutions1 by JAMES H. HUTCHINSON, l\I.D.,physician to the 
Pennsylvania H06pital. fo one handsome octavo volume of 1085 pages, with illustrations. 
Cloth1 $5.00; leather, $6.00. 

~i~fil~~ii~~~~~{~R~~;~~~I~~ I ~J~~~~~~~,b~~:t~~j1j~if~;:~.~i?~~ 
it coTers the whole field of medicine.-Jfo:Ju.ga11 The re&der will find eTery ooncelnble 1mbject 
Medical Ntitl, May 10, t.'180. connected with the practice of medicine ably pre· 
Bi~ accuracy In the portraiture of di~e&!!d his I eented, in a atyle at once clear, lnterestln~ and 

~I;~}~~i~~l~~~
8

e~~!rr~$;;~~
0

~i~b!~E~~~?!~~; f!::~~trrf!!tt~:!t:i:~~3!~~~s~t~r: 
dlseasesnotu,;uallyconslderedtobelongtotbeory icalandSurgicatJovrnal,March,1880. 

LECTURES o~ TBE STUDr OF FEVER. By I LA ROCHE ON YELLOW FEVER, considered In 
A. BoU60s, M. D., M. R. I. A. In one octavo IL!! Historical, Pathological, Etiological and 
TOlume of 3''8 pages. Cloth, 12.50. Tberapeutical Relations. In two large and ba.nJ-

A TREATISE ON FEVER. By RouaT D. LYOlfS., someoctaTOTOlum~o!H68pp. ~loth,17.00. 
K. c . c . Ill one 8TO. TOI. of SM pp. Cloth, 12.26. 
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For SaJ,e by Subscription Only. 

A System of Practical Medicine. 
BY AMERIO.AN AUTHORS. 

EDITED DY WILLIAM PEPPER, M. D., LL. D., 
PROVOST AND PROFESSOR OF THE THEORY A.ND PRACTICE OF MEDICINE A.ND OF 

CLINICAL MEDICINE IN THE UNTVEMITY OF PENNSYLVANIA, 

Assisted by Loms 8'rA.RR1 M. D.1 Clinical Professor of the Diseu;es of Children in the 
Hospital of the University of Pennsylvania.. 

Tht wmpkte work, in five wlume.s, comaining 5573 page81 1uith 198 illustratUm.8, i.s now ready. 
Priceperwlu1M1 doth, $5j leather, $6; half R'USSia.1 raised bands and open back, $7. 

In this 3reat work American medicine ie for the first time reflected by its worthiest 

~~~::1 ~bar~~~=~~~i~. in~~= ~l~~e:b~~p::~~fro-:e th~~~~l :~ili~hew~c!t,ifri~!i Pthe 
~o0s~~ais0~~fcb SZff~~ r;:i:J1 ~;;0~~0::0}0~~:~~ 0!ntu;:;~~f~~:av~0~n~~d t~: 
geoeTb! ~Ta~li'~~~~n~~;tt: t!:sa;~r~~:J~~e 0!:J'ice~~~~z~: e~~e;:;bC:; has been 
assigned the subject which he is peculiarly fitted to discuss, and in which his views 
will be accepted as the latest expression of scientific and practical knowledge. The 
practitioner will therefore find these volumes a complete, authoritative and unfailing work 
of reference, to which he may at all ti.mes turn with full certainty of finding what be needs 

~n~~ 0~:;::0;uita:~ i:h:~~e~!~~ ;r~~~~~~~~e ~0:fd! k~~~~~~f o°t~i; 
work that, with the exception of midwifery and matters strictly surgica11 it embraces the 
whole domain of medicine, including the departments for which the physician is accustomed 
to rely on special treatises, such as diseases of women and children, of the genito-urinary 
organs, of the skin, of the nerves, hygiene and sanitary science, and medical ophthalmology 
and otology. Moreover, authors have inserted the formulas which they have found most 
efficient in the treatment of the various affections, It may thus be truly regarded as a 
CoMPLETE LnRARY OF PRACTICAL MEDICINE, and the general practitioner possessing it 
may feel secure that he will require little else in the daily round of professional dnties. 

In spite of every effort to condense the vast amount of practical information fur­
nished, it has been impossible to present it in less than 5 large octavo volumes, containing 
about 5600 beautifully p:tinted pages, and embodying the matter of about 15 ordinary 
octavos. Illustrations are introduced wherever requisite to elucidate the text. 

A detailed prospectt~s will be sent to a.ny address on a.pplicatUm to the publishers. 

i~ftllillJi 
Jative adjective would not be lna~propriate ~ere I ~~~li~!i~~~!~i~tJi~~~:~~~~f.'~~ 
~if§.~~~j~Th::~Wt$~~l~~i::¥~~: t~=~:~i:~!·~:~Hi.r:~~~'~1:i;~r1·!~.:: ~a 
'!'~t~y~~~ ;r~:a~of~~~shlc~r~n~ ~hO:rl !°u~: ~? &=11~~g~p~ct~1~~r~' .. ti!!~~ ~'tdh~~:!i~e.!i: 

r::: ~~':i!0 :~f~ ~i~d1~ ~ The:ic~~r~!:i:!uf~· t;i~ ~!:9b:a~:1~~~e:a D~~P°e'p u:r•!hr::o::. tii:!::: 
~nt~· n::e~ng0rth~h;w1~i;Ji~~r~~u~~)~~\~~to[~ tfe;::i~0p~~~~~?, f~:t ;~~t~e t~: .. ~ea~e::e o!~: 
America, and moat or the work in the volume 19 or fields for all that Is valuable. ft le the out.come 
~~:r!!f~S:i;. ~~dfJ'87.B~W11 .Medicat and ;urgioot ~~ !~:~i~~nth~~it~~d~ntiJ~ m~~!~e t~n~f:e~~ 
Pr!~1:1n~~~f:J!e0?n°t~~ ~n8gH~bn1~;S:U:;:.kit°1~ ~~1 ~~~~n:;!t1e tf~!r!91:C:a!f>:t~d cb~~bi:r~!!; 
a work or which the protesslon or this country can advanced •iewe of the day.-North barotina M6di.­
reel proud. Written exclusively by A!D.erlcan e~lJournal,Sept.1886. 
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REYNOLDS, J. RUSSELL, M. D., 
ProfutM of the Prindplu and Pnutiu of Medicine in U1u:!Hlrlity CblUge_ London. 

A System of Medicine. With notes and additions by HENRY HA.RTS!IORNE, 
A. M., M. D., late ProfesaorofHygiene in the University of Pennsylvania. In three large 
and handsome octavo volumes, containing 3056 double-columned ~ with 317 illuatra-

~.W. PP!~~cl!ili,WA~t~h:: $~rp,~:>~;1yh~~~~!. Ru5sia,raised bands. 

STILLE, ALFRED, M. D., LL. D., 
ProfUl<Yf' Bmeritua of th6 Thwry and ftmUuof Med. and of ctinioa:I Mtd. (n eM Utri'o. of Pinna. 

Cholera: Its Origin, History, Causation, Symptoms, Lesions, Prevention and Treat.. 
meot. In one handsome 12mo. volume of 163 pages, with a chart. Cloth, $1.25. 

FINLAYSON, JAMES, M. D., EditQ'I', ' 
PhyainanondLeCturtron Cbnt«U Medicinetn the GUugOtO WuUrn I~, eU. 

Clinical Manual for the Study of Medical Cases. With Chapters 
by Prof. Gairdner on the Physiognomy of Disease; Prof. Stephenson on Diseases of 
the Female Organs; Dr. Robertson on Insanity; Dr. Gemmell on Physical Diagnoei.e; 

~ki~,a~a:u1:~fo~f!/S;:;;!~}tDiso~l~~~~0Vki~~ 1gys~~!is.F.di~:w0~~:, 
In one 12mo. volume of 682 pages, with 158 illustrations. Cloth, $2.50. 

This m1i.nual ts one of the most complete and I and a etudr, of meane to the end which cannot 

E~"·~~cl~o!~i"~1k~ '.€ri~~;¥~~~~~~r\~Bthje fall to lay ng an excellent. foundation ror the et.udentforfutureeucceesuanablediagnostlci&D. 
t ation,an -MedirolRCCOH'd,AugustU,.1887. 

scientific appliance, 
FENWICK, SAMUEL, M. D., 

AHistontPhy1u:iontotheLondonHt»pi.tal. 
The Student's Guide to Medical Diagnosis. From the thiid revised &nd 

enlarged English edition. In one very handsome royal 12m.o. volume of 328 pa.gee. with 
ffl illustrations on wood. Clot_b,'--$-2.25_. ____ _ 

HABERSHON, S. O., M'. D., 
BenWr Phy1~ian to and lqte IMt. on Prinetplu and Practice of Med. at Guy'• Horpi~ London. 

On the Diseases of the Abdomen; Comprising those of the Stomach, and 

~e:rf~~~!!=~~t;de~~ii'rg°:dn~?:~:r~~~~Xi:~~~nesfun~:ee~~°:~ ~~~ 
volume of 554 pages, with illustr:ttions. Cloth, $3.50. 

P.ANNER, THOM.AS HAWKES, M. D. 
A Manual of Clinical Medicine and Physical Diagnosis. Third American 

from the second L<mdon edition. Revised and enlarged by TIT.BURY Fox, M. D. 
In one small 12mo. volume of 362 pageSt with illustrations. Cloth, $1.60. 
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BICHABDSON, B. W., M.D., LL.D., F.B.S., 
Fellow of the Roym C-Olle90 of Physicians, Lendon. 

Preventive Medicine. In one octavo -volume of 729 pages. Cloth, $4; leather, 
$5; very handsome half Russia, raised bands, $5.50. 

,,,~~ :~i~iil~8:i~v~:d 8t~c~~~~::u~':i. ~~~~!h~o~ ~~~ q~~j;1~b~:~t8!ft'~ ~h~0li!r::th:~d 1t!e~t"ntg~r. 
~~i~~i~

8

:~t!'£~~
0

:~1ift::i~~:in;~~~:; :~rB;~ ~~: 

bookwillbeaboon. 

th·e collection or data upon e diseases common The treatise contains a vast .~'::1~i ~}";1~d~·;:: 
~~rii:!~~m!iE!1:~~~7;~fr~~~!~~;i ~~~:~o~=atio~-Mtdie4t and&rgWJl 

THE YEAB-BOOK OF TREATMENT FOB 1889. 
A Comprehensive and Critical Review for Practitioners of Medi· 

cine. In one 12mo. volume of 349 pages, bound in limp cloth, $1.25. Jmt ready. 
* * * For special commutations with periodicals see page 2. 

THE YEAR-BOOK OF TREATMENT FOR 1887'. 
Similar to above. 12mo., 341 pages. Limp cloth, $1.25. 

thle ls one o(the most nluable books forttslsults these pages can obta!nlna(ewmlnutesan 
Erice which Is published In this or auy coun· e:r.cellent ldeao( the present statue of therapeu· 

~1~~i~~~t~f~~~~~~~~i$1~~~ ~~~~i1~iig~~t~~~l¥~!]. 
THE YEAR-BOOK OF TREATMENT FOR 1886. 

Similar to that of 1887 above. 12mo., 320 pages. Limp cloth, $1.25. 

SCHREIBER; DB. JOSEPH. 

erc~e.Ma~!:la~~ ~;~~!~~t ~~i!8!S:,~. ~~r :e:t~~:.0°1n r::n'!8~!:~!; 
octavo volume of 274 pages, with 117 fine engravings. Just ready. Cloth, $2.75. 

Thie ls a work abounding In common sense, alclse, aft.er which there ls a detailed account of the 
book thate1veep& away a great dealo(nonsense result&o(treatmentofdlfl'erentdi&easesbythese 

::i~~rn: !~:{~:~7!£SJ~~~;;~~~-~]i;~! rar~~d~:m:t ,~!~~~£t~~~~::~t~t:~:::~.~ 
admirable direction"' for the employment of mas- EdoWurgh Medic.Cl Journal, April, 1888. 
sage,andcapltaldel'cr lptions ofmethod1calexer-
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F L INT, AUSTIN, JJr. D., LL. D., 
ProfUIM of tlu Principlu and Practi.c~ of MW'.iei~ 'in BdltvtU H otpitol M edital Cblhge. N. T. 

A Manual of Auscultation and Percussion; Of the Physical Diagn08.ia of 
Diseases of the Lungs and Heart, and of Thoracic Aneurism. Fourth edition. In one 
handsome royal 12mo. volume of 2i8 pages, with 14 illustrations. Cloth,$1.75. 

TheorlglnalworkdonebyDr.Flintlnthedevel· 1pas!!edthroughfoureditioD1atte1lllllllpopularlty. 
opmentoftheartcfphyslcaldlagooalswlllalways There iii a tendency among phy@lcal d1agooetl· 
make this manual an authority on thl!!I subject. clans to make altogether too many nrlelle11 of 

ti:!:~!:t ~~~~~:r~~~~~:'~:~e~da t~~~s ~~~ t~0!t!~ ~~~~~~::"~"~(¥fr~i~1:t~: ir?:c~:~10~~ ~·/t;ec~rei 
pllclly and completeness. The fact that it has adnntagea -Mediad &eord, June 16, 1888. 

BY THB SA.MB A UTH OR. 

A Practical Treatise on the Physical Exploration of the Chest and 

~~ve~i!i~:f~n~is 1~f0~~::3!!i~~~~u~ee 0~9ip~~~l~~~~~~- Second and 

Phthis is : Its Morbid Anatomy, Etiology, Symptomatic Events and 

~~~~;a;i~~~ J~1~~ ~~1!1"ofnno~~i~J:~e::i~::!r ~2dp~1:[s~l:~h;1:3~~~ 
A Practical Treatise on the Diagnosis, Pathology and Treatment of 

Diseases of the H eart. Second revised and enlarged edition. In one octavo volume 
of 550 pages, with a. plate. Cloth, $4. 

Essays on Conservative Medicine and Kindred Topics. In one very hand& 
eome royal 12mo. volume of 210 pages. Cloth, $1.38. 

BROWNE, LENNOX, F . R. C. S., E., 
Stnior Phyaician to th~ Central JAndqn Throat and &r HNpital. 

A Pra c t ical Guide to Diseases of the Throat and Nose, including 
A ssociated Affection s of the Ear. With 120 illustrations in color, and 200 en­
gravings on wood designed and executed by the Author. New (second) and enlarged 
edition. In one imperial octavo volume of 628 pages. Cloth, $6. 

sound and r ractlcal guide to the di jJDOS\9 and mea!mree, never~alle tol nslefoo the neCe"~ityof 
et~~n1~r:;d0:~T1 1 ~;e ~~~r!:uf:!,C:e°:sm~n~~~a~ I B~!!1le,'';~~f:t18 t~i~tgr1i: ~~!:r~:!c~ ~!~~!i 

~:i!~fg~~1fl~iii1tf;:i~;!~1c~1~:f~!f!~~ ::ttt~~net~~i!Jo~:l}w~~PR~~::bf!~~u1t~.i 

SEILER, CARL, M. D., 
Luturtr on Laryngoteopy in tlu Univerrity of Ptnraayluania. 

A Handbook of Diagnosis and Treatment of Diseases of the Throat, 
Nose and Naso-Pharynx. New (third) edition. Jn one handsome royal 12mo. 
volume of 3i3 pages, with 101 ill ustrations and 2 colored plates. Cloth, $2.25. Jmt·rw.dy. 

t~~~r£~~~~~n~~
1

Ei~i
8

~:t?£1~~l\~~1:~h:~ ! =~~~~~1;19~~~iJ;i£~t:~~F~~r.~:~~'C~t 
GROSS, S. D., M.D., LL.D., D.C.L. Ox <>n., LL.D. Cantab. 

A Practical Treatise on Foreign Bodies in the Air-passages. In one 
octavo volume of 452 pages, with 59 illustrations. Cloth, $2.75. 

COHEN, J. SOLIS, M. D., 
Luh1nr on Laryrtgotcopy and Di&Ulllu of the Throat and Chat in th• Je[ferton Mtdiwl ColUgt. 

TreaPo!::t6:?1~:C~~~s ~fiii~a~h~1:,~~p~=~~e!, ~toa~bde g!:::os~~ 
edition, thoroughly revised and rewritten, with a large number of new illustrations. In 
one very handsome octavo volume. Preparing. 

BROADBENT, W. H., M. D., F. R. C. P., 
P hytician to 11nd Luturer on M edicin• at S t. Mory'• H OfpitaL 

The Pulse. In one 12mo. volume. Preparing. See&ria of Clinical Manuala, page 4. 
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BOSS, J AMES, M .D., F .R. C.P ., LL. D., 
Stmior A•Ntont PAyhc\on to thi Man(huter Royal Infirmary • 

.d.. H andbook on D iseases of t h e N ervou s System . In one octavo 
'folume of 72-5 pages, with 184 illustrations. Cloth, $4.50; leather, $5.50. 

Thi" admirable work le Intended for 11tudents of 1 the deputment or medicine of which It treaui. 
medicine and for 11uch medical menuhHe no time I Dr. Ross holds eucb a high scientific position th.i: 

~0~t~e~F~~:~;i~1:ite !~tt~eJ:~n~~i:::ii5c:t ~~! !~~~°J'h:v~1~~e ~m~r:;: :;i:~~:r?uit~~f-

=~it~~J1~e ~~1£!i~~;r::~~!t~~~f::~T ~!; ~~~dtnpvi~7:{!e~t~:~e~n~b:~~~o~n:f:~JE 
the result 11 a concl.ee a.nd philoso~ical guide to ~tloner.-Edmburgh Medical Journal, Jan. 1887. 

HAMILTOJ.f', ALLAN M cLANE, M. D., 
Attending Phy1w:wn at the H<>lpital/or Epikptiu and Paralytiea, Bla<kwell'1 J1lond, N. Y. 

N ervous D iseases ; Their Description and Treatment. Second edition, thoroughly 
revised and rewritten. In one octavo volume of 598 pages, with 72 illustrations. Cloth, f4. 

c~a;,e e~111~~ !::1J>!~~~ o~~d~i:Ci:t~o:0:f !~: t~lm1~8eu:!\ied~~~~!. aT~!'Y!i8;:~e~~:~:ib! 
Wbenthel'lrstedlllonofthlsgoodbookappeared lcharacterlz;edlhlsbookasthebestofll.!klndln 

~~~rg~ji~:1\it::e:~~E;~a1~~~r~:~1t~~~1n ~W~t~!~ii!Sl~t:~~~1~61;~
11

lh:l~7~~ 
TUKE, D ANIEL H.A CK , M. D., 

Joint Author of The Manuat o/ .P!ychologu:al Medieine, etc. 
Illustrations of t h e Influen ce of the Mind upon the B ody in Health 

~~~ro~i:fya:e~·ise<l~~~nre:1w:~t:~~~:~:e ~~~. ~~~-i~~ 46~ ~~~' !ft~:\:0;iat!.eC1~t1i$3: 
It l11 lmpo!!1ible t.operu11e theBe lnleresUngchap· 1 method or in.terpretation. Guided by an enltgh~ 

ters wlthoutbelngcon•lnced of the author's per· ened deduction, the author has reclaimed for 
rect eincerltytlmpartiallty, and thorough mental science a most interesting domain In peycholo!y, 

~~~:~~r:~;~11?.rJJ.f~~~~Y~~[~t1~ ~~~ff~f~~~g:;g11~?~N~ii~ 
CLO USTON, THOM.ASS., )tI. D., F. B. C. P. , L.B. C. S., 

Luturer on Mental Di.aerut.t in lht Univeraily o/ Edinburgh. 
Clinical L ectures on M ental Diseases. With an Append.ii:, containing an 

Abstract of the Statutes of the United States and or the Several States and Territories re-

~tkf~nt~~:ini=~f°!i:~e~~S:£°Ha:~cUnfv~D I!·o~~~~~~~!:s;~!!~0!fMI 
pages, with eight lithographic plates, four of which are beautifully colored. Cloth, $4. 

~:E!~3~!i;'.fJ¥~!~~ri~~~~!~:~:1ri~El:r~~~~:~~;: ! ;1~e~~:t~~~~~t~1:~~;~re:~:~£~!~!-t~~Ti 

i~;~~J,§~~~{~r1~~?i.~~rt;~~?.~~: §~~l:~~i~~~N1!§.1tf:~~:rii,~ 
JEirDr Folsom'!< Abl<tract may also be obtained separately in one octavo volume of 

108 pages. C:loth, $1..50. 

S.AV.AGE, GEORGE H., M. D., 
Lur .rer r,.1 .1fir.tal D1,,ea;,u at Guy'i; Ho~pilal, .Lond<in. 

Insanity and Allied Neuroses, Practical ancl Clinical. In one 12mo. Ll 
of 551 page~, with 18 illus. Cloth, $2.00. See Seriu of Clinical Mctnuals, page 4. 

PL.AYF.AIB, W. S., M. D., F. R. C. P. 
The Systematic Treatment of Nerve Prostration and Hysteria. In 

one handsome small 12mo. volume of 97 pages.. Cloth, $1.00. 
Blandford on Insanity and its Treatment: Lectures on the Treatment, 

Medical and Legal, or Jn5ane Patient..-1. lnoneveryhand1:1omeoctavo•olume. 
Jones' Clinical Observations on Functional Nervous Disorders. 

Second American Edition. In one handsome octavo volume of 340 pages. Cloth, $3.25. 
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ASHHURST, JOHN, J?·., M. D., 
ProfaMor of Clinieal Surg~, Univ. of Pmna., &rg«m to tM Bpiseoptsl Hoapitol, Philadtlphia. 

The Principles and Practice of Surgery. New (fourth) edition, enlarged 
and revised. 1o one large and handsome octavo volume of 1114 pages, with 697 illustra­
tions. Cloth, $6 j leather, $7. 

As with Erlcb11en AO with Ashburst, Its position Every advance in surgery wortb notice, cbronl· 

~:1~\;:~~~::~~f: c~;;;l~11:r~F~~~~ :~~t~~::;~~:~il~J~.~~~!~~r~~!~er! 
a.scomparedwlththeprecedlngedltlon,putlisbed sent.ed in the fourth edition, aa the be"t 1lngle 

~:E!.~~·f!
0

~~~~;:0~!~~~7~~~rE:~t:~;~ fi~~~:~~ru~~~~!~~i:!::~~:~ht,.~ie~~~:~~ 
~e~~:~~~:~~:~:s:;~~:1:i~~~t~ ~t~~ThS~~~u;~5~=t\~~~1;;:N1: 

DRUITT, ROBERT, M. R. C. S., etc. 
Mnnual of :Modern Surgery. Twelfth edition, th6roughly revised by STAN· 

LEY BoYD, M,B., B.S., F.R. C.S. In one 8vo. volume of 965 pages, with 373 illustra,.. 
tions. Cloth, $4; leather, $5. 

f~I~~~~~~~~~€i~~~}}j;~i~ ~[fii!i:~1~:r~g::~~gg~~~~:~~!i 
gir~1~f1~~~hieT;~nS:~a1f~~ :~~tfith1e t~jJ ~~~ 1:! 
~c~~3eJ~~ma':Y ;~~~:-h3:?t S!~!ifua0;{~~ and le fully up to the times. 
Journal,Ootober,1887. New1,September,1887. 

BALL, CHARLES B., M. Ch., Dttb., F. R. C. S. E., 
Surgwn and Teat:her at Sir P. Dtm'• H~tal, Dublin. 

Diseases of the Rectum and Anus. In one 12mo. volume or 417 p~es, 
with 04 engravings and 4 colored plates. Cloth, $2.25. Jtut ready. See &riu of Clinical 
bfa.nuah, page 4. 

~~!~!t=~~ a~c~a! 6t1h:x:::s~f~r:8~s".'e1it I ~:k~0:z! !ftke1:::~~!:cie.~~.~.c~~~0Jou~ 
covenalltbeground,andyetlswritteninaterse Jan.28,1888. 

:~y:;~is~~~!:o~ta~!I ~!~~S ~:~:~~nre! ~:t m!n~=~~tah~~g~~:p::m~, r;r~~t~ C~::~~ 
nary text-book on this specialty. It Is very com· henslve and condensed and the possessor ot it will 
plete,and the matler la all or practical Importance find but little use for any more extended work on 
and well arranged. The writer has done for rectal the subject. Mr. Ball is a moat sound surgeon.­
surgery what Trel'es In the companion volume ThaMtidicalNN&,Feb.i,1888. 

GIBNEY, V. P., M. D., 
St¥rgeon to tha Ort"?J>«dit: H01Jpital, Nt:1t1 York, eU. 

Orthopoodic Surgery. For the use of Practitioners and Student& In one hand· 
c:::;.e octavo volume, profusely illustrated. Preparing. 

ROJJERTS, J. B., JJL D., ana MORTON, T. s. K., M. D., 
.Pro/uwrp°,[il!I:J~':rJ':h"i!~i:fc~ in tha Adj1mct .Pro~tti':d,°/p1i'frP~f;~ri,~:,rgery u1 tM 

The Principles and Practice of Modern Surgery. For the useofStudentt 
and Practitioners of Medicine and Surgery. In one very handsome octavo volume of abou\ 
500 pages, with many illustrations. Preparing. 
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TREVES, FREDERICK, F. R. C. S., 
Hunterian Professor at ths Royal Coll.c9,& of Swrg«m3 of England. 

A Manual of Surgery. In rreatises by Various Authors. In three 12mo. 
volumes, containing 1866 pages, with 213 engravings. Price per volume, cloth, $2. See 
Stu.denW Series of Manools, page 4. 

We have here the or!nions of thirty-threelthesallentpolntsandthebeginningsornewsu!>. 
authors, In an enc~clopwdic form for easy and jectsarealways printed ln e:ii:tr~henvytype, sc> 

:~~iri;~!i=E;~t:;:~~~t:~~~1~~~::~~p6itr~y~~1i :;;Jf1:€~;:~:~(i~;:~~E~~~~~1~~~!'.~cr: 
.MARSH, HOWARD, F.R. C.S., 

Senior Assistant Surgeon to and Lecturer on .Anatomy a.t St. Bartholomew's BoBpital, London. 
Diseases of the Joints. In one 12mo. volume of 468 pages, with 64 woodcuts 

and a colored plate. Cloth, $2.00. See Series of Clinieai Manirols, page 4. 

BUTLIN, HENRY T., F. R. C. S., 
.Assi.!ltant Surgeon to St. Bartholome:w'B Hospital, London. 

Diseases of the Tongue. In one 12mo. volume of 456 pages, with 8 colored 
plates and 3 woodcuts. Cloth, $3.50. See Series of Oiinioo.l Manuals, .page 4. 

The language of the text Is clear and concise.lvenient1iecatteredthroughgeneralworkeoneur-

f~~~~q!i~~g{~*Rtr~~tl~;,f#,~~~ !~r.~~~~;.~~;h;s~~J:~~.~~h;,~c~~ 

GOULD, A. PEARCE, .M. S., M. B., F. R. C. S., 
.Assisf.antSurgeontoM1ddlu~Hosp1tal. 

Elements of Surgical Diagnosis. In one pocket-size 12mo. volume of 589 
pages. Cloth, $2.00. See Student$ Series of Manuals, page 4. 

PIRRIE'S PRINOIPLF.B AND PRACTICE OP I one svo. vol. ot 638 pages, with 540 Ulustratfone. 

M1Kt~!:J~a~~MP1Zl1J~1r~~~i:Ji M~k~~~:r~~~i~~~ e~ft1!~1~~~!·1ar!~~~: 
American from the third Edinburgh edition. In vol. of682 pp., with S64 illustrations. Cloth,SS.;o. 
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HAMILTON, FBAffK H., M. D., LL. D., 
Surgeon lo BdUvue Boap1tal, NtNJ York. 

A Practical Treatise on Fractures and Dislocations. Seventh edition 
thorou~hly revised and much improved. In one very handsome octavo volume of 998 
pages, with 3;9 illust~ations. Cloth, $5.50: leather, $6.50. 

This book ls without a rm,\ In any lan~uage. Itl fully given. Thebooklssow•llknown that ltdoea 

~~b~:1~::~r&!!E~:~~~~!~~r~~"d~11~,~~ti!~~~ ~;~ r~:l1:1! ~:J~~:;:ii;Ef~~:~:~~~Wi~~ 
Theprioclpleaand methodsoftr•_•t_m_on_t "-"-"'-'-''-----

PICK, T . PICKERING, F . B. C. S., 
Surgeon to and .Ucturtr on Surgery at St. Gwrg6'1 H~ital, London. 

Fractures and Dislocations. In one 12mo. volume of 530 pag'Si with 93 
illustrations. Limp cloth, $2.00. See &ri.u of Ctinical Manuals, page 4. 



Lu BROTHERS & Co.'s PUBLIOATIONB-Otol., Ophthal. 23 

BURNETT, CHARLES H., .A. M., M. I>., 
ProfwO'r of OUJlogy in the Phikuklphia Polyclinic; Pr68ide1d of the American Otol.ogit<ll Society. 

The Ear, Its Anatomy, Physiology and Diseases. A Practical Treatise 
for the use of Medical Students and Practitioners. Second edition. In one handsome 
octavo volume o: 580 pages, with 107 illustrations. Cloth, $4.00; leather, $5.00 . • 

r~~~{~:~l¥~1~§~;?~~~:g1:w.~1 !~:~~f~~~~~m~'.!i~~~~1i~g=~~11;1~:t~ 
the Enghsh langua~e; and 1n. hie second editmn cont.ams the results of the careful personal observa· 

~~t~*i1r~:e~~1: ~!{1~:~:i~~f£~~f!!~~fin; ~°Lo~ne1rn~!~.n;::.rA~is8~~inentaural surgeon. 

POLITZER, .AD.AM, 
Imper1al.-Roy(ll Prof. of Aural 'I'Mrap. in the Univ, of Vienna. 

A Text-Book of the Ear and its Diseases. Translated, at the Author's re. 
quest, by J.AME9 PA'ITERSON CASSELLS, M. D., M. R. C. S. In one handsome octavo vol~ 
ume of 800 pages, with 257 original illustrations. Cloth, $5.50. 
abT:::i~~1f:o ~g!l!.a~~~e~r!~d~~~flt:!nats :iae~ I ~~d ~!~\:tJ~~~t!1~~~r::\~i:ai:-Boston Medital 

BERRY, GEORGE .A., M. B., F. B. C. S., E., 
Ophthalmit Surgeon, Edinburgh Royat 1-nfirmary. 

Diseases of the Eye. A Practical Treatise for Students of Ophthalmology. In 
one octavo volume of 683 pages, with 144 illustrations, many of which are beautifully 
colored. Jmt ready. 

JULER, HENBY E., F. R. C. S., 
Senior .Asa't Surgeon, Royal Watminster OphthalmU: Hosp.; UKe Clinital .Au't, MoorfitliU, London. 

A Handbook of Ophthalmic Science and Practice. In one handsome 

T!~~~~e J~e:~~ ~~Sn:ll~n~2:ndO:ii~ire2;s ~~~~blI~d~:~ 8T~~~~0Cio~$4.~~~ 
leather, $5.50. 

It presents to the student concise descriptions lillustratlonsarenearlyallorlginal. We haveex­
andtypical illustrationso(allimportanteyeaffec- amiued this entire work with great care, and it 

:::~:5r~~i:~:d~?~:~:~~~}:~!ie~~~b~~1J~~ ~!c~!:1~~~~~!1~
0

:1;: m~J;:~t~t~3:lb£~;!Z 
ever appeared. Then, what is still better, these tltioners and speclalists.-Detroit Lamet. Jan. '85. 

NETTLESHIP, EDWARD, F. R. C. S., 
OphthaZmU Surg. and Leet. on Ophth. Burg. at St. Thomas' Hoap1tal, .London. 

ough'f;,h~ev~:~~en-XfthG~ci: ~~ ~~s~~:e~e~~tf!e o~~ior~B1in~t!!~)b;iW;i~~~ 
THOMSON, M. D., Professor of 6phthaJmo1ogy in the Jefferson Medical College. In one 
12mo. volume of 479 pages, with 164 illust.1 test-types and formulre. Cloth, $2. 

The extent of the sale of this now accepted I in the chapter devoted to operations . . A very 

r::~i~!~ ~~ ~~n~~~f:!~y8~~:.0 4~!ti~~r~~l;~t<!'~; !:&0a~e°!~:!~~~ ~~e Ui~~:a~~:~!~o~~t!~~di~ 
chapter on optical outlines is a wonderfully clear eases in relation to general disease_s and condi~ 

:~~ti!°n~n:!J~~r:~~~~:~!~t~~;r1::~::::;e~F&~~ t~:~ r~~¥~f!~!r~:~:P~~~!\61£~E:~~i$. 
NORRIS, WM. F., M. D., ana OLIVER, CH.AS • .A., M. D. 

Olin. Prof. of Ophthalmology in Univ. of Pa. 
A Text~Book of Ophthalmology. In one octavo volume of about 500 pages, 

~~;;;~~~;~;~~-E-X_E_I,_L_,_&_F_'B_OST, W. ADAMS, 
F. R. C. S., F. R. C. S., 

5~m~u~w:tto s~~a~:!~;,er ro:t~i: i~;~tlls:~~~~a:r:::g~~fott_ 

oolor0tN~~~!~t,8t1:~~~~~ a!d d~~ ~~0~p~~1:di; ~f fo~~~a;_es, Ci~~,9~;~.dcg~~ 
Series of Clinical Manuals,pag_•_4. _____ _ 

BROWNE, EDG.AB .A., 
Surgwn W the Liv~ool Eye and Ear infirmary and' W the Disptr1$ary for Skin .Diseaau. 

How to Use the O~hthalmoscope. Being Elementarf Instructions in Oph-
=o;ithYM ffi:S~:tf~~: Cl~~h~fti~~Q8.ents . In one small roya 12mo. volume of 116 

LAURENCE AND MOON'S HANDY BOOK OF I LAWSON ON INJURIES TO THE EYE, ORBIT 
OPHTHALMIO SURGERY, tor the use of Prac· AND EYELIDS: Their Immediate and Remote 

:~~n:Ciz?~c•°:e~, e:1rh°~ 1{fu,~11Ci~~;,7~~1- w~t~~8i:>N8 THE~t~: 9~~~~w8~~~· ~;~ 



MORRIS, HENRY, M. B., F. R. C. S., 
Surgeon to and L«turer on Surgery ct M"Wdlua Hoqritat. London. 

Surgical Diseases of the Kidney. In one 12mo. volume or 5M page.s1 with 40 
woodcuts, and 6 colored plates. Li.mp cloth, $2.25. See Serie& of Olini.cal Manual.B, page 4. 

In this manual we baveadis !he took lo band. It la a full and trustworthy 
eurgica\ literature, which gh'es book of reference, both for student.a and prac-

:1::~e~~to J:t~~~1;1 ~~ith0e6:~t i::d~t:~~~~~!fiihoi:1.~:!!0!:!·~~~ 
bas very diligently and ably per tlfuJly executed.-TMLondon Lancet, Feb. 26, 1888. 

LUC.AS, CLEMENT, M. B., B. S., F. R. C. S., 
nf:e~!:"~ftth~eoU~:t~:O$J>if:·~':'i·2mo. volume. Preparing. See &:ria 

of Olinieal .Manuals, page 4. 

THOMPSON, SIR HENRY, 
L:c;~easndo~0£i~ts~~n~ih1tJ~~:;"i)=s~03Q~erican from the 

third English edition. In one Svo. volume of 203 pp., with 25 illustration&. Cloth, $2.25. 

By the Same Author. 

Uri~~i;h;i;~~~log:~~e ~~tWn~~0!cu~~;_ct~eo;;,C ~~~o~~f~~f~5i 
pageo, with 47 cuta and 3 platea. Cloth, $3.50. 

THE .AMERICAN SYSTEM OF DENTISTRY. 
n. li.,Tt!~!:~8ofb~!~!3~n!~~f~~8M:at!1i~tedM~:~dT~~raL~ ';!; ~~ 
Pennsylvania Col1ege of Dentf,l Smgery. In three very handsome octavo volumes con­
taining 3160 pages, with 1863 illustrations and 9 full page plates. Per volume, cloth, $6 i 
leatber1 $7; half Morocco, gilt top, $8. The oomplete work is now rwdy. For aaU by 
wbscriptiononJ.y. 

fitrary, IUI the Information it cont.ain!I is of the proud of it-they muet. It ia aure t.o be precisely 
~~o~.n r~~h~1~/:1~~m0ra ~~i~~~~!~~e'!i~i=r.~ I ~~~ti~~:·. it /:Jotta:"~~,rn be61:~A:~b:1~~'1n°J 

fe~~~(;,~~~~ Jo'!!~~nl°s!~,6S:~=- or :iht~eU:f tt~1~t~4:~11~ &°et ~S:fonk~p1!;C: 
.j\r:~8l~t;i':n:~~bef~~g•h r:~~u~~t ec~oh~~~ ;~P;;:i~O:~"};!~·~~netft from it.-Odonto-

COLEM.AN, A., L. R. C. P., F. R. C. S., Exam. L. D.S., 
Senior Dent. Swg. and Ltd. on Dent. Burg. at St. Bartholomao'a H01.p. and tM Dtnt. Ha1p., London. 

A Manual of Dental Surgery and Pathology. Thoroughly revised and 

D:~~' ~rott~r Pb1~fo~ei~~he ~~1iad~ip~a ~~!l8~lle~~~L1I:!:!i:a~e~~~ 
volume of 412 pages, with 331 illustrations. Cloth, $3.25. 
· Hehould be In the po!111esstonofevery t!'actl·1 The author brlngstohlsta,qk&lufiee:s.perlence 

~!:~i~rl&~~r}~?i;0~lt~ii~rt~\~~~~he at ~::tt·~K~~~.~~:~~~~:~~~::.~~~:~;;?dl~~ 
:r~~r~~ol1ft~:t ::0~~~e1:~~e1~~ ~~~~~}n!u~":~ ~~~~ o~~eJ~~:~~~e~~~~e!e:i:tbeii:.:ge,_~!f~JU~ 
calltdetandardte:it-bookscouldbeconvertedinto 1:1trlctly &breast of the Umee,and u a very high 
euchpubllcationeaethl!',muchp:oodwouldresult. authority on the eubjecta of which It treata.-
-Southem Dmtal Joornaf, May, 1882. Amtriean Praet•tfoner, July, 1882. 

Bi~fl':'" to ~~ei:~1~:0L08~~~a8~:•t~~~in1c1~ I 0i:th1,~000;ot. or BM pagee, wtth ~ llltutn.ttona. 



LEA BROTHERS & Co.'s 'PrrBLIOATIONs-Venereal, Impotence. 25 

. GROSS, SAMUEL W., A. M., M. D., LL. D., 
Profeuor of tha Prmciplu of Surg4rt1 and of Clinieal Surgery in the Jejfflf'aon Medicat College of Phil.a. 

A Practical Treatise on Impotence, Sterility, and Allied Disorders 
of the Male Sexual Organs. New (third) edition, thoroughly revised. In one very 
handsome octavo volume of 163 pages, with 16 illustrations. Cloth, $1.50. 

~1ltl:l!ll i~~~i,111 
f~~~~fa~t aJ!tf:~uth~to!r~ntg~~tr~~n ;iis~~d~~~ ~~~~i!~J~r~l eA~~Nef8~~-~A~anta Medical and 
in ellence.-The Medical Prus, June, 1887. ' ' · 

TAYLOR, R. W., A. M., M. D., 
Surgeon to Charity Hospitr:il, New York. Prof. of Venereal and Skin DiBeml58 in the Univflf'Bity of 

Vermont, Pru. of the Am. Dermatological Ass'n. 
The Pathology and Treatment of Venereal Diseases. Including the 

results of recent investigations upon the subject. Being the sixth edition of Bumstead 
and Taylor. Entirely rewritten by Dr. Taylor. Large and handsome Svo. volume, 
about 900 pages, with about 150 engravings, as well as numerous chromo·litbographa. 
Preparing. 

A few notices of the previous edition are appended. 

~:r;1~~;1~:::;~~~~,1:gn~~.~~~ .. • • .i::,1~' w~~~ f~:4.~~~:iag~)i~·~ft~~~:~il~Ykt~i$ 
w ichhasnoequalinothert.ongues for its clear, 
comprehensive and practical handling of its 

i~~f.~}~~~:~l1~[f7ir~~~rli:tI~ 
---'------

CORNIL, J7,, 
Profe.s8or to the Faculty of Medicine of Paris, al'ldPhysici.an to the .Lourcine Hospital. 

revu.~1b~~=' l~~h~o~~i~r!:?!l~~fth ~~i~n~~isaJd~~o~~~aj~J:JiY ~:s=. 
M. D.

1 
Demonstrator of Pathological Histology in the Univ.ersity of Pennsylvania, and 

J, WILLIAM WHITE, M. D.1 Lecturer on Venereal Diseases and Demonstrator of Surgery 
in the Universit.y of Pennsylvania. In one handsome octavo volume of 461 pages, with 
84 very beautiful illustrationB. Cloth, $3.7 5. 

The anatomy, the histology, the pathology and I perusal without the feeling that hi~ gr~p of t~e 
the clinical featuresoteyphilisa.rerepresentedin wide and important subject on wb1cli 1ttreats1!' 
~r~~f~!nr~~::i~ :~t.n~og!fr!~Ncr~~:f~o:iit! ~U:/:,.~°Ja~~ 1~~:. eurer one.-The London Prach· 

HUTCHINSON, JONATHAN, F. R. S., F. R. C. S., 
ConsultingSurgeontothaLom(onHospitaL. 

Syphilis. In one 12mo. volume of 542 pages, with 8 chromo·lithographs. Cloth, 
$2.25. See Series of Olin~al Manuals, page 4. 

Those who have seen most of the disease and I and ~we! of observation, but of his patience and 
thosewhohavefelttherealriifficultiesofdlagno-- assiduitymtaking noles of his cases and keep· 

~~f;'•,' , . . .':;;:~.::g; ~~~:r:,,~~~~!B~~.~~t~'M~~o1~~.~i!:= 
GROSS, S. D., M. D., LL. D., D. C. L., etc. 

A Practical Treatise on the Diseases, Injuries and Malformations 
of the Urinary Bladder, the Prostate Gland and the Urethra. Third 
edition, thoroug~ly revi~ed by SA~ W. Gaos.s1 M. D. In one octavo volume of 574 
pages, with 170 illustrallons._C_Io_th_, $_4._50_. __ _ 

CULLERIER, A., &: BUMSTEAD, F. J., JrLD., LL.D., 
Swrgeo11 to th' H6pital du Midi. ~:J/l::;.°f::::: §eiIY":tl Dill,a8es i1~ tho College of Physiciani 

An Atlas of Venereal Diseases. Translated and edited by FREEMAN J. BuM~ 
BTEAD M. D. In one imperial 4to. volume of 328 pages, double·columns, with 26 plates, 
conta.hiing about 150 figures, beautifully colored, many of them the size of life. Strongly 
bound in cloth, $17 .00. A specimen of the plates and text sent by mail, on receipt of 25 cts. 

:~~i~\Yi&a~W:m~~t~~~ !~¥!~1r:~~ey~~~~K frJ!~~::~.:i~:.i~ 
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WILSON, EB.ASMUS, F. B. S. 
The Student's Book of Cutaneous Medicine and Diaeaee1 o! the Skin. 

In one handsome small octavo volume of 535 pages. Cloth, '3.50. 

B~~LJt~:;~:~~o:~t~l2!r~~l~c~~~E~~; I ;j~he~f~~~~: blo~~.es1.£:~· Tolumet>f 35.1 pages. 
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The American Systems of Gynecology and Obstetrics. 
Systems of Gynecology and Obstetrics, in Treatises by American 
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